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4 A Simple Model for Predicting Two-
Year Risk of Diabetes Development in
Individuals with Prediabetes.

Harry Glauber, MD; William M Vollmer,
PhD; Gregory A Nichols, PhD

On the basis of an observational study of
77,000 adult Kaiser Permanente members
with prediabetes, and using hemoglobin A, .
and body mass index, the authors created a
simple stratification scheme to more precisely
estimate risk of type 2 diabetes incidence.
This will enable more efficient assignment of
prevention interventions and clinical and labo-
ratory follow-up to the small subset at highest
risk (5.2%), while minimizing the potentially
negative effects of overdiagnosis among the
majority with prediabetes.

10 Association of Proteinuria with
Central Venous Catheter Use at Initial
Hemodialysis. Ken J Park, MD; Eric S
Johnson, PHD; Ning Smith, PHD; David M
Mosen, PHD; Micah L Thorp, DO, MPH

Central venous catheter (CVC) use is
associated with increased mortality and
complications in hemodialysis recipients.
In a retrospective cohort of 918 Kaiser
Permanente Northwest hemodialysis
recipients, 36% of patients started hemo-
dialysis with an arteriovenous fistula, and
64% started with a CVC. Proteinuria was
associated with use of CVC; however a
graded association did not exist, and only
patients with midgrade proteinuria had
significantly lower odds of CVC use. Pro-
teinuria is an explanatory finding for CVC
use but may not have pragmatic value for
decision making.

17 Rectal Cancer Survivors’ Participation
in Productive Activities.
Mark C Hornbrook, PhD; Marcia Grant,
RN, PhD, FAAN; Christopher Wendel,
MS; Joanna E Bulkley, PhD; Carmit K
McMullen, PhD; Andrea Altschuler, PhD;
Larissa KF Temple, MD, MSc, FACS,
FRCS(C); Lisa J Herrinton, PhD; Robert S
Krouse, MD, FACS

0Of 1063 Kaiser Permanente rectal cancer
survivors, 577 responded to a mailed
questionnaire. Staying productive is associ-
ated with better mental health. Responses
indicated that survivors with multiple chronic
conditions, higher disease stage, lower pro-
ductive activities, and older age need better
access to medical care and closer monitor-
ing of the quality of their care, including self-
care. To better capture the involvement of
survivors, research should routinely include
measures of employment, searching for em-
ployment, homemaking, and volunteering.

25
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On Becoming Trauma-Informed: Role
of the Adverse Childhood Experiences
Survey in Tertiary Child and Adolescent
Mental Health Services and the
Association with Standard Measures

of Impairment and Severity.

Abdul Rahman, MD, FRCPC; Andrea Perri,
MSN; Avril Deegan, MSW; Jennifer Kuntz,
MSW; David Cawthorpe, MSc, PhD

To examine the clinical utility of the Adverse
Childhood Experiences (ACE) survey as an
index of trauma in a child and adolescent
mental health care setting, descriptive, poly-
choric factor, and regression analyses were
employed with cross-sectional ACE surveys
(2833) and registration-linked data using
past admissions (10,400) from November
2016 to March 2017 related to clinical data.
There was substantial ACE total score vari-
ance for females (44%) and males (38%).
Implications include that a child presenting
with anxiety and a high ACE score likely
requires treatment that is different from a
child presenting with anxiety and an ACE
score of zero.

Real-World Effectiveness of a Medically
Supervised Weight Management
Program in a Large Integrated Health
Care Delivery System: Five-Year
Outcomes. Ashok Krishnaswami, MD,
MAS; Rohini Ashok, MD; Stephen Sidney,
MD, MPH; Michael Okimura, MD; Beth
Kramer, MBA; Lindsay Hogan, MHSA;
Michael Sorel, MPH; Sheri Pruitt, PhD;
Wayne Smith, MD

There are insufficient data on the long-
term, nonsurgical, nonpharmacologic treat-
ment of obesity. In a retrospective obser-
vational study of 10,693 participants, 2777
were available for analysis at 5 years. The
average age was 51.1 years, 72.8% were
women, and average baseline weight was
112.9 kg. In those with 5-year follow-up:
weight loss between 5.0% and 9.9% below
baseline occurred in 16.3%, and weight
loss of 10% or more of baseline occurred
in 35.2%. All changes were statistically
significant.

Impact of Standardizing Management

of Atrial Fibrillation with Rapid Heart
Rate in the Emergency Department.
Emesto de Leon, MD; Lewei Duan, MS; Ellen
Rippenberger, MPH; Adam L Sharp, MD, MS

There is substantial variation in the emer-
gency treatment of atrial fibrillation with
tachycardia. The standardized treatment
guideline (applied in a community Emer-
gency Department [ED]) encouraged early
oral treatment with rate control medication,
outpatient echocardiogram, and early
follow-up. A total of 199 (104 pre/95 post)
ED encounters (August 2013 to June
2014) were evaluated. The ED discharge
rate increased 14% after intervention, and
use of rate-control medications increased
by 19.4%, with a 2-fold likelihood of ED
discharge after guideline use.
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Impact of Asynchronous Training

on Radiology Learning Curve among
Emergency Medicine Residents

and Clerkship Students.

Ali Pourmand, MD, MPH, RDMS; Christina
Woodward, MD; Hamid Shokoohi, MD, MPH,
RDMS; Jordan B King, PharmD, MS; M Reza
Taheri, MD, PhD; Jackson King; Christopher
Lawrence

Atotal of 131 Emergency Medicine clerkship
students and 32 Emergency Medicine
residents were enrolled in a Web-based
learning module. There was a significant
improvement in percentage of correctly
classified computed tomography images
after the training intervention. Among subsets
by training level, all subgroups, except first-
year residents, demonstrated a statistically
significant increase in scores after the
training.

Assessment of Pharmacy Department
Patient Safety Culture with the Use of
Validated Work Environment Survey
Indices. Julia E Rawlings, PharmD; Sheryl

J Hemer, PharmD, MHSA; Thomas Delate,
PhD, MS; Kelsey E Palmer, PharmD; Kelly A
Swartzendruber, PharmD

This survey was conducted online in an
ambulatory Pharmacy Department; 429 of
900 staff participated in an integrated health
care delivery system. Although health care
system personnel may prefer to measure
patient safety culture with a survey instrument
that assesses a variety of workplace
environment measures, these findings
suggest that use of nonvalidated work
environment indices will not provide accurate
assessment of patient safety culture

in a Pharmacy Department.

A Randomized Controlled Trial of

Financial Incentives for Medicaid
Beneficiaries with Diabetes.

Ritabelle Fernandes, MD, MPH; Chuan C
Chinn, PhD; Dongmei Li, PhD; Timothy B
Frankland, MA; Christina MB Wang, MPH, RN;
Myra D Smith, MPH; Rebecca Rude Ozaki, PhD

This study was conducted at Kaiser
Permanente Hawaii with 320 participants
(159 intervention group/161 control group).
Participants could earn up to $320/y in
financial incentives. Evaluation measures
included 1) clinical outcomes of change

in hemoglobin A, blood pressure, and
cholesterol; 2) compliance with American
Diabetes Association standards; 3) cost-
effectiveness; 4) quality of life; 5) self-
management activities; and 6) satisfaction
with incentives. Overall, this study found no
conclusive evidence that financial incentives
alone had beneficial effects on improving
standards of medical care in diabetes.
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Lifestyle Medicine: A Brief Review of Its
Dramatic Impact on Health and Survival.
Balazs | Bodai, MD, FACS; Therese E
Nakata, STAR Provider, CWFPBN; William
T Wong, MD; Dawn R Clark, MD, FACOG;
Steven Lawenda, MD, ABFM; Christine
Tsou, MD; Raymond Liu, MD; Linda Shiue,
MD; Neil Cooper, MD; Michael Rehbein,
MD, FACP; Benjamin P Ha, MD, ABFM;
Anne McKeirnan, MD, FACOG; Rajiv Mis-
quitta, MD; Pankaj Vij, MD, FACP; Andrew
Klonecke, MD; Carmelo S Mejia, MD; Emil
Dionysian, MD, FACOS; Sean Hashmi, MD,
FACM; Michael Greger MD, FACLM; Scott
Stoll, MD, FABPMR; Thomas M Campbell, MD

By ignoring the root causes of disease and
neglecting to prioritize lifestyle measures
for prevention, the medical community is
placing people at harm. Advanced nations,
influenced by a Western lifestyle, are in the
midst of a health crisis, resulting largely
from poor lifestyle choices. Epidemiologic,
ecologic, and interventional studies have
repeatedly indicated that most chronic
illnesses, including cardiovascular disease,
cancer, and type 2 diabetes, are the result
of lifestyles fueled by poor nutrition and
physical inactivity. In this article, the authors
describe the practice of lifestyle medicine
and address its economic benefits. The
authors believe that lifestyle medicine
should become the primary approach to
the management of chronic conditions and
their prevention.

Psychiatric Aspects of Extreme Sports:
Three Case Studies. lan R Tofler, MBBS;
Brandon M Hyatt, MFT; David S Tofler, MBBS

Extreme sports—sporting or adventure
activities involving a high degree of
risk—attract men and women who can
experience a life-affirming transcendence
or “flow” by participating in dangerous
activities. Extreme sports may attract
people with a genetic predisposition for
risk, risk-seeking personality traits, or
underlying psychiatric disorders in which
impulsivity and risk-taking are integral to
the underlying problem. In this report,

we illustrate through case histories the
motivations that lead people to repeatedly
risk their lives, and explore psychiatry’s
role in extreme sports.

NARRATIVE MEDICINE

70

To Die at Home.
Russ David Granich, MD

She had no desire to live on a ventilator.

Her son agreed and was willing to honor her
wishes for terminal extubation. However, she
had one wish—to die at home. | stayed for a
couple of hours to make sure she was stable.
| sat and waited, observing everything | saw.
One item was a Salvador Dali-style melting
clock. | never learned what that meant to her.

& & (I} CME credits are available
=4 online at www.tpjcme.org.
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= be found on page 112.
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Current Epidemiology and Management
of Radiocontrast-Associated Acute- and
Delayed-Onset Hypersensitivity: A Review
of the Literature. Eric M Macy, MD, MS

Corticosteroid prophylaxis for acute hyper-
sensitivity currently causes more morbidity
than benefit. The specific radiocontrast
agent that is associated with a patient's
adverse reaction must be displayed in the
drug intolerance or drug “allergy” field of
their electronic health record to enable
effective management and prevention of
future reactions. The term iodine allergy
should never be used in the context of
radiocontrast-associated adverse reac-
tions because it leads to poorer clinical
outcomes. Most individuals with a history
of radiocontrast agent hypersensitivity can
be effectively managed by selecting an
alternative radiocontrast agent without
any premedication.

Complex Ventral Hernias: A Review of
Past to Present. Charles N Trujillo, MD;
Aaron Fowler, MD; Mohammed H Al-temimi,
MD; Aamna Ali, MD; Samir Johna, MD; Deron
Tessier, MD

With the incidence of ventral hernias in-
creasing, surgeons are faced with greater
complexity in dealing with these conditions.
Proper knowledge of the history and the
advancements made in managing com-
plex ventral hernias will enhance surgical
results. This review article highlights the lit-
erature regarding complex ventral hernias,
including a shift from a focus that stressed
surgical technique toward a multimodal
approach, which involves optimization and
identification of suboptimal characteristics.

Hip Osteoarthritis: A Primer.

Michelle J Lespasio, DNP, JD, ANP; Assem
A Sultan, MD; Nicolas S Piuzzi, MD; Anton
Khlopas, MD; M Elaine Husni, MD, MPH;
George F Muschler, MD; Michael A Mont, MD

The objective of this article is to deliver a
concise, up-to-date review on hip osteoar-
thritis. We describe the epidemiology (dis-
ease distribution), etiologies (associated
risk factors), symptoms, diagnosis and
classification, and treatment options for hip
osteoarthritis. A quiz serves to assist read-
ers in their understanding of the presented
material.
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CASE REPORTS

91 Secondary Syphilis Associated with
Membranous Nephropathy and Acute
Hepatitis in a Patient with HIV: A Case Report.
Zhou Zhang, MD; Aviv Hever, MD; Nitin Bhasin,
MD; Dean A Kujubu, MD

A 37-year-old white man with HIV who was
receiving highly active antiretroviral therapy
presented with 6 weeks of rectal pain from an
anal ulcer. Patients with HIV can be coinfected
with Treponema pallidum, and have elevated
transaminases and nephrotic syndrome.
Prompt diagnosis and treatment

will result in resolution of these problems.

97 Migraine Headache Treated with
Famciclovir and Celecoxib: A Case Report.
Bradford Lee NaPier, MD; Maki Morimoto, MD;
Erin NaPier

It has been speculated that herpes simplex
virus plays a role in migraine headache
pathophysiology. The authors present the first
successful migraine headache treatment with
therapy specifically targeting herpes simplex
virus infection. After given famciclovir and
celecoxib, the 21-year-old white woman fully
recovered within days and continues to enjoy
significant reduction in severity and frequency
of symptoms.

NARRATIVE MEDICINE

99 Letting Me Off the Hook.
James T Hardee, MD

Margaret was 78 years old. | would see her
4 to 5 times a year for various ailments:
Fatigue. Dizziness. Back pain. Shortness of
breath. Tingling. Numbness. And so on. Her
ailments were not fixable. At the end of one
particularly long visit with her, while | felt the
usual exasperation, she commented, “Dr
Hardee, you never fix me, but | always enjoy
talking with you!”

110 The Harmony of Disequilibrium.
Carlos Franco-Paredes, MD

The narrative of life that is revealed during
iliness and death exposes the fabric and
shapes of the human spirit and the texture
of human consciousness. The following three
clinical encounters illustrate how tragedy,
grief, and despair have no architecture: We
collapse on cruel universal scars. There

is, however, an unbroken flame that never
flickers or goes out that brings harmony
within the anarchic disequilibrium of human
suffering.

More content is available at: www.thepermanentejournal.org.
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Image Diagnosis: Liver Ears—Spiders on the
Back of the Ears. Harshal S Mandavdhare, MD, DM;
Soburuddin Ahmed, MD, DM; Vishal Sharma, MD, DM

Image Diagnosis: Nasal Furunculosis—
A Dangerous Nose Infection.
Satvinder Singh Bakshi, MS, DNB
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How Using Generative Learning Strategies
Improved Medical Student Self-Competency

in End-of-Life Care.

Sandra Marquez Hall, PhD; Janet Lieto, DO, FACOFP;
Roy Martin, MDiv, DMin
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Medical Students’ Perspectives on
Trauma-Informed Care Training.

Ellen Goldstein, PhD; Jann Murray-Garcia, MD, MPH;
Andrés F Sciolla, MD; James Topitzes, PhD, LCSW

REVIEW ARTICLES

Management of Uveitis in
Spondyloarthropathy: Current Trends.

Nikhil Gupta, MBBS, MD; Aditi Agarwal, MBBS, MS

COMMENTARY

100 Toward Better HIV Care: A Thought
Leader Interview.
Brian Raymond, MPH; Benjamin Wheatley, MPP

The two largest providers of HIV care in the
US are the Veterans Administration and Kaiser
Permanente. Both organizations are signifi-
cantly outperforming the general population in
implementing the HIV care continuum. Adher-
ence to this allows people living with HIV to
achieve viral suppression to levels where the
virus is undetectable. In this interview article,
leaders from the two comprehensive integrated
health care systems share their insights.

EDITORIAL

106 Access to Affordable Housing Promotes
Health and Well-Being and Reduces
Hospital Visits. Thomas Kottke, MD, MSPH;
Andriana Abariotes, MPP; Joel B Spoonheim, MUP

Clinical interventions can only partially mitigate
homelessness and housing insecurity, which
are threats to health and well-being. Clinicians
can refer patients who are homeless or housing
insecure to support services, advocate for their
employer or care group to commit resources,
and/or work with government and private
sector community organizations to address

and eliminate these problems. Citing examples
from around the US, the authors illustrate how
clinics, hospitals, health plans, and public health
organizations work to engage in initiatives to
end homelessness and housing insecurity.

CASE REPORTS

Recognizing a Rare Phenomenon of
Angiotensin-Converting Enzyme Inhibitors:
Visceral Angioedema Presenting with Chronic
Diarrhea—A Case Report.

Joseph Gabriel Gabriel, MD; Venkatasriharsha
Vedantam, MD; Aaysha Kapila, MD; Kailash Bajaj, MD

Atypical Presentation of Acute Angle-

Closure Glaucoma in Maroteaux-Lamy
Mucopolysaccharidosis with Patent Prophylactic
Laser Peripheral Iridotomy: A Case Report.

Malini Veerappan, MD; Garrick Chak, MD; Christine
Shieh, MD; Pratap Challa, MD

Psoriasiform Hailey-Hailey Disease Presenting
as Erythematous Psoriasiform Plaques
Throughout the Body: A Case Report.

Jonathan Ni; Kathleen E Gilbert, MD; Ivie F Manalo,
MD; Jashin J Wu, MD
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ABSTRACT

Context: Given the dramatic rise in the incidence of type 2 diabetes mellitus (T2DM) in
recent decades, identifying individuals at increased risk of T2DM and validating methods to
reduce their risk of disease progression is important. With more than one-third of US adults
having prediabetes, a more precise stratification of absolute risk of T2DM incidence would
help in prioritizing prevention efforts.

Objective: To develop a simple and clinically useful schema to stratify short-term (2-year)
absolute risk of T2DM.

Design: Observational study of more than 77,000 adult members (age 18-75 years)
from 3 Regions of the Kaiser Foundation Health Plan with prediabetes (hemoglobin A,
[HbA, ] = 5.7%-6.4%).

Main Outcome Measures: The 2-year probability for development of diabetes as a
function of baseline HbA,. and body mass index (BMI).

Results: The 2-year risk of diabetes diagnosis varied widely by HbA,. and BMI. A small
subset (5.2%) had a very high risk of T2DM developing within 2 years. Another 13.3% had a
moderate 2-year risk of T2DM, whereas most (81.5%) of the population was at much lower
risk. Thus, most Kaiser Foundation Health Plan members with prediabetes have only modest
risk of progression to T2DM within 2 years.

Conclusion: Using HbA,. and BMI, we created a simple stratification scheme to more
precisely estimate risk of T2DM incidence. This will enable more efficient assignment of
prevention interventions and clinical and laboratory follow-up to the small subset at highest
risk, while minimizing the potentially negative effects of overdiagnosis among the majority

with prediabetes who are not at high short-term risk of T2DM.

INTRODUCTION

In recent decades we have seen a dra-
matic increase in worldwide incidence
and prevalence of type 2 diabetes mel-
litus (T2DM), particularly in low- and
middle-income countries.! Diabetes
currently affects 29 million people in the
US—about 9% of the population—with
a predicted increase to 30% by 2050,
although more recent data suggest that
the growth in incidence has been slow-
ing since 2009.° In 2010, diabetes was
the seventh leading cause of death in the
US, and in 2012 estimated diabetes costs
in the US were $245 billion: $176 billion
for direct medical costs and another $69
billion for indirect costs related to dis-
ability, work loss, and premature death.*

In response to these trends, much work
has been conducted to identify individu-
als at increased risk of development of
T2DM, and to intervene to prevent or
delay this progression. This has led to
the recognition of a dysglycemic state
(“prediabetes”) between normal glucose
tolerance and T2DM. The Centers for
Disease Control and Prevention* esti-
mates that 37% of US adults aged 20
years and older with prediabetes are at
increased risk of diabetes development.
Prediabetes may be identified as a hemo-
globin A, (HbA,) of 5.7% to 6.4%, a
fasting plasma glucose level of 100 mg/dL
to 125 mg/dL (impaired fasting glucose),
or a plasma glucose level of 140 mg/dL to
199 mg/dL 2 hours after an oral glucose

challenge (impaired glucose tolerance).’
The HbA . test is increasingly being used
to screen for the presence of T2DM or
increased risk of T2DM because of im-
proved standardization of the HbA, . test,
the increasing availability of rapid point-
of-care testing, and the convenience of a
nonfasting blood test.®

Fortunately, studies have shown that
for many individuals with prediabetes,
progression to T2DM may be prevented
or delayed through improved diet, in-
creased physical activity, and modest
weight loss.”- The lifestyle program test-
ed in the Diabetes Prevention Program
(DPP) study prevented or delayed almost
60% of new cases of T2DM in adults
with prediabetes.” Recently published
long-term outcomes of the DPP confirm
a sustained effect of improved diet and
physical activity to reduce progression
to T2DM over 15 years.!® Medication
(metformin) can also reduce the inci-
dence of T2DM (by 31% in the DPP
study) and may be an attractive option
for some patients.!!

The sheer size of the at-risk popula-
tion, however, is daunting—as many as
86 million people in the US have pre-
diabetes.!? Although several studies have
indicated that diabetes prevention efforts
such as those tested in the DPP are cost-
effective,’® the benefits of interventions
are maximized when those efforts are
targeted at the highest risk subset of the
total prediabetes population.’*'7 In the
prediabetic group, there is likely to be a
spectrum of risk. Indeed, a recent article
in the British Medical Journal'® raised
concerns about diagnosis creep, sug-
gesting that we may be overdiagnosing
prediabetes, and supporting differential
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intensity of prevention efforts focused
on the subset at highest risk. A simple
algorithm for stratifying the risk of pro-
gression to diabetes would allow for more
efficient allocation of limited prevention
resources, with individuals at highest risk
receiving more intensive outreach and
follow-up than those at lower risk.

We also know that not all people
identified with prediabetes progress to
T2DM. The long-term DPP outcomes
data show that approximately 50% of
subjects in the control group remained
free of diabetes after 15 years. This is
likely to be more common for those cur-
rently identified with prediabetes using
the expanded range of HbA, . of 5.7% to
6.4% vs 6.0% to 6.4%, because the DPP
used a more stringent criterion to identify
diabetes risk.

Nevertheless, substantial anxiety and
increased utilization of medical resources
may follow the identification of prediabetes.
Although increased relative risk of diabetes
incidence is typically reported, absolute risk
of diabetes development may be more useful
and actionable information for patients as
well as for medical professionals.

We describe the development and
validation of a simple algorithm for clas-
sification of absolute risk of progression
to T2DM among individuals with predia-
betes who were members of a large man-
aged care organization in three different
geographic regions of the US.

METHODS

This work was initially carried out as
part of ongoing quality improvement ef-
forts and was subsequently expanded un-
der the Health Insurance Portability and
Accountability Act (HIPAA) preparatory
to research work for a research grant ap-
plication. We subsequently applied for
and received approval from the Kaiser
Permanente (KP) Northwest (KPNW)
institutional review board to publish these
findings. Patient-level data were ano-
nymized and deidentified before analysis.

Setting and Study Population

We carried out our study in 3 Re-
gions of the KP Medical Care Program:
KPNW, Hawaii (KPHI), and Georgia
(KPGA). KP is a federally qualified,
prepaid group-model integrated Health

A Simple Model for Predicting Two-Year Risk of Diabetes Development in Individuals with Prediabetes

Plan. Currently, KPNW provides medical
care to approximately 545,000 primarily
white members in northwest Oregon and
southwest Washington. The KPHI mem-
bership includes approximately 248,000
individuals: About 27% whites, 33%
Asians, 12% native Hawaiians or Pacific
Islanders, 24% of mixed heritage, about
1% combined American Indian/Alaska
Native and Black or African American,
and 3% unknown or not reported. Finally,
KPGA provides care to approximately
295,000 members in the metropoli-
tan Atlanta area. The membership is
racially and socioeconomically similar
to the surrounding geographic region:
approximately 50% white, 45% African
American, 4% Hispanic, and 1% other
races and ethnicities.

Our analysis focused on KP members
with HbA . levels between 5.7% and
6.4%. We focused solely on HbA . be-
cause, as noted earlier, it is becoming a
commonly accepted test for classifying
prediabetes and is likely to be more ac-
ceptable to patients as part of a large-scale
screening program. A scheme based on use
of HbA, . would allow for immediate risk
stratification without the need for patients
to return for testing in a fasting state.

Development of Risk Index

Obur risk classification system was origi-
nally developed as part of ongoing disease
management efforts in KPNW. We se-
lected patients with any HbA - measure-
ment in 2011 that fell between 5.7% and
6.4%, using the first such value if multiple
values were available as the index date.
To ensure these patients did not already
have a diagnosis of diabetes, we required
1 year of pre-index date eligibility with
no indication of diabetes (diagnosis in the
electronic medical record [EMR], use of
an antihyperglycemic drug, or a laboratory
value above diagnostic thresholds). Body
mass index (BMI) was calculated using
the mean of all height and weight values
recorded in 2011. We assessed risk of de-
velopment of diabetes for 1 year after the

index HbA . value.

Validation of Risk Index

The initial risk index was refined
and validated as part of the develop-
ment of a diabetes prevention research

ORIGINAL RESEARCH & CONTRIBUTIONS

proposal involving KPHI and KPGA as
well as KPNW. We assessed the initial
risk classification described earlier us-
ing data from all three KP Regions to
determine the consistency of the risk
strata, and then used this expanded da-
taset to develop final classification rules
and corresponding risk levels associated
with them.

Unlike the initial development work,
which focused on 1-year diabetes risk,
we calculated 2-year diabetes incidence
and used this to estimate the 2-year risk
(probability) of diabetes developing. This
was done to be consistent with the pro-
posed outcome of a study assessing the
impact of diabetes prevention interven-
tions. We also took a more pragmatic
approach to defining the base popula-
tion that reflected the screening guide-
lines we proposed to use for that study.
Specifically, we classified an individual’s
prediabetes status using his or her most
recent HbA, measurement in the pre-
vious 3 years, and we relied solely on a
diabetes diagnosis code in the EMR to
rule out diabetes in defining the at-risk
cohort and in determining subsequent
incidence of new diabetes. A single diag-
nosis code for diabetes can yield a posi-
tive predictive value of 86% to 95%.1%%
Furthermore, we believe this is a realistic
paradigm for how screening and risk
classification might be done in the real
world, and hence believe this gives added
validity to our findings. Finally, whereas
the initial development work looked at
individuals aged 10 to 75 years, our vali-
dation work focused on adults, using a
lower age limit of 18 years.

Statistical Methods

We calculated prospective risk from
two perspectives, and for each perspective
calculated two-year risk as defined here.

For what we term the cross-sectional
perspective, we defined an at-risk popu-
lation as of a given point in time and
then followed individuals forward for 2
years to determine diabetes incidence. To
evaluate 2-year incidence, we defined our
starting population as KP members with-
out diabetes as of January 1, 2012, and
looked back 3 years from this date (2009-
2011) to find the most recent HbA,
measurement and BMI for purposes of
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risk classification. We then followed each  Fpiaq One-year probability (%) of diabetes developing, from initial development work?

person forward in time from January 1, ™~ —
2012, for up to 24 months. We defined ) — ody mass index, kg/m

length of follow-up as minimum of time Hemoglobin A, Missing <25 25-30 30-35 236
to first diagnosis of diabetes or time 5758 0 0.1 0.1 0.1 0.4
to loss of Health Plan coverage, then | 9960 05 04 04 0.9 14
computed the incidence rate as 100 x 6.1-6.2 1.8 0.8 1.9

(total number of new cases of diabetes) + 6.3-6.4

(total person-years of follow—up). This is a Estimates are based on data from 45,620 Kaiser Permanente Northwest members aged 10 to 75 years. No shading
= low risk; gray shading = moderate risk; black shading = high risk.

equivalent to the number of new cases per
100 person-years of follow-up. We then
doubled the latter figure to estimate the
number of new cases per 100 persons per

Table 2. Two-year probability (%) of diabetes developing, longitudinal perspective?
Body mass index,® kg/m?

2 years of follow-up (ie, the cumulative KP Region HbA,¢ Missing <25 25-30 31-35 236
2-year incidence). Northwest 5.7-5.8 0.8 0.6 0.5 0.9 20
For what we term the longitudinal per- (n=36915) 5.96.0 1.3 06 1.4 25 42
spective,we defined our population not on 6.1-6.2 24 3.4
the basis of a single fixed time point, but 6.3-6.4
rather on the date of individuals’ most | Hawaii 5.7-5.8
recent HbA,. measurement or BMI, | (n=31906) 5.9-6.0
and then followed individuals forward in 6.1-6.2
time accordingly. That is, we still classi- 6.3-6.4
fied individuals on the basis of their most | Georgia 5758
recent HbA . and BMI levels in the 3 (n = 8286) 596.0
years from 2009 to 2011, but we measured 6162
their 24-month follow-up from the date
f th HbA, . level 2384
° 12 € rlrl“’sft r“enﬁ S ;"e A Total 5758 12 0.4 05 1.4 2.1
{naly, for each ok these 2 approaches | (=77,107) 596.0 20 08 14 23 4.1
we estimated the absolute risk (ie, 2-year
.1 . 6.1-6.2 2.5 3.8
probability) of development of diabetes 6364

as 1 - e 1@ where H(2) is the cumulative
2-year incidence calculated as just de-

a Two-year probability was estimated as 1 - e*@), where H(2) is the cumulative 2-year incidence. Data are based
: on percentage of members with prediabetes aged 18 to 75 years. For corresponding numbers of members,
scribed. Because not everyone had com- see Table 3. No shading = low risk; gray shading = moderate risk; black shading = high risk.

plete follow-up, the risks estimated in this ~ ®Body mass index was rounded to the nearest whole number.

manner tend to be somewhat larger than HbA¢ = hemoglobin Ayc; KP = Kaiser Permanente.
the observed proportions of individuals in
whom diabetes actually developed over

Table 3. Cell sizes for corresponding data in Table 2

these same time frames. Body mass index,” kg/m?
KP Region HbA,. Missing <25 25-30 31-35 236
RESULTS Northwest 5.7-56.8 312 2685 5964 3675 3515

Table 1 shows the results of the initial | (1=36915) 5.96.0 204 1539 3987 2921 3005
development work for the risk index. A 6.1-6.2 125 605 1937 1659 1840
total of 45,620 individuals aged 10 to 75 6.3-6.4 49 218 843 754 1078
years with HbA, ¢ between 5.7% and 6.4% | Hawaii 5.75.8 642 3458 4896 2107 1604
were cross-classified by BMI, and 1-year | (n=231,906) 5.9-6.0 508 2411 3806 1836 1510
T2DM incidence probabilities were cal- 6.1-6.2 273 1192 2268 1215 118
culated. On the basis of these data, 3 risk 6.3-6.4 185 462 1101 657 657
strata (low, moderate, and high) were pro- Georgia 5758 379 456 984 714 675
posed. The BMI could not be calculated | (n = g28) 5960 203 240 780 52 647
for a small proportion of members, usually 6.1-6.2 185 128 459 455 409
.because of absence of a measured weight 6364 109 5 266 219 293
in the EMR.

Table 2 shows the corresponding 2-year Iﬁf% 107) 5758 1333 6599 11844 6496 5794
validation data for each of the 3 partici- ' 5960 1005 4190 8573 5279 5162
pating KP Regions separately and overall 61-6.2 583 1935 4664 3329 3367

6.3-6.4 343 743 2210 1630 2028

using the longitudinal perspective. The

2 Body mass index was rounded to nearest whole number.
HbA, = hemoglobin A;¢; KP = Kaiser Permanente.
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corresponding number of subjects in each
cell is shown in Table 3. The overall data
are also shown in Figure 1. Correspond-
ing data based on the cross-sectional
perspective are included in Table 4. Col-
lectively, Table 2 and Figure 1 represent
data on more than 77,000 individuals.
The risk strata suggested by each Region’s
data were more similar than dissimilar,
although absolute levels of risk varied
modestly from Region to Region. With
a single exception, individuals whose
HbA, . value was 6.0% or less, as well as
those with HbA . levels of 6.1% to 6.2%
and BMI below 30 kg/m?, consistently
defined a low-risk category; those with
HbA, . of 6.1% to 6.2% and BMI of 30
kg/m? or higher were consistently clas-
sified as moderate risk; and those with
HbA ¢ of 6.3% to 6.4% and BMI of 30
kg/m? or higher were consistently classi-
fied as high risk. The remaining cells were
generally classified as either moderate or
high risk.

Table 5 shows, using the risk strata
defined for the pooled sample at the
bottom of Table 2, the proportion of
individuals falling into each risk stratum
and the associated 2-year risk of devel-
oping diabetes. Under this schema, 5.2%
of the pooled sample is defined to be at
high risk, with an estimated 2-year prob-
ability of diabetes development of 18.0%;
13.3% of the sample is defined to be at
moderate risk, with a 2-year probability
of development of diabetes of 8.2%; and
81.5% of the sample is defined to be at
low risk, with a 2-year probability of dia-
betes development of just 1.6%.

DISCUSSION

The dramatic worldwide rise in inci-
dence and prevalence of T2DM in recent
decades has resulted in increased atten-
tion to prevention. Several studies have
demonstrated the ability of lifestyle or
medication interventions to prevent or
delay the development of diabetes. Al-
though cost-effective, such interventions
are resource intensive and have limited
effectiveness, which has led some to de-
cry widespread population-level T2DM
prevention efforts.'® Diagnosing as many
as one-third of the population as having
prediabetes may not be useful if the re-
sources to manage their diabetes risk are

A Simple Model for Predicting Two-Year Risk of Diabetes Development in Individuals with Prediabetes
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Table 4. Two-year probability of diabetes developing, cross-sectional perspective?
Body mass index,” kgim? (%)
KP Region HbA Missing <25 25-30 31-35 236
Northwest 5.7-5.8 0.5 0.6 0.5 0.9 19
(n=236,915) 596.0 15 07 1.3 24 4.2
6.1-6.2 2.3 3.2
6.3-6.4
Hawaii 5.7-5.8
(n'=31,906) 59-6.0
6.1-6.2
6.3-6.4
Georgia 5.7-5.8
(n = 8286) 5.96.0
6.1-6.2
6.3-6.4
Total 5.7-5.8 1.0 0.4 0.5 1.1 2.0
(N=77,107) 59-6.0 23 038 13 23 42
6.1-6.2 2.3 3.6
6.3-6.4

a Two-year probability estimated as 1-e*@, where H(2) is the cumulative 2-year incidence. Data are based on
percentage of members with prediabetes aged 18 to 75 years. No shading = low risk; gray shading = moderate risk;

and black shading = high risk.

® Body mass index was rounded to the nearest whole number.

HbA,¢ = hemoglobin A;¢; KP = Kaiser Permanente.

not available. Our results, summarized in
Figure 1 and Table 5, indicate that in the
category of prediabetes, there is a wide
range of short-term risk of progression
to incident T2DM, highlighting the im-
portance of being able to more precisely
estimate absolute risk of diabetes onset,
and allowing for simple identification of
the subset of patients at the greatest risk
of progression.

Risk of T2DM is related to numerous
clinical, historical, biochemical, genomic,
metabolomic, and lifestyle factors.?!
Several predictive models have been
proposed, but, to our knowledge, none
are currently used in clinical practice.
This may be because model performance
when applied to alternative populations is
poor.22 The Framingham Offspring Study
developed a relatively simple clinical
model using only age, sex, parental history
of diabetes, BMI, and levels of high-den-
sity lipoprotein cholesterol, triglycerides,
and fasting plasma glucose to produce an
area under the receiver operating charac-
teristic curve of 0.852,2* a model that was
subsequently validated in KPNW (area
under the curve = 0.824).2* However, that
model predated the use of HbA, . as a di-
agnostic test and hence requires for its use

fasting laboratory values that may not be
available at the point of care. This, in turn,
limits the model’s utility for day-to-day
clinical use. Patients, physicians, health
plans, and public health agencies seeking
more readily available and simpler ways
of placing individuals with prediabetes
along the spectrum of risk of diabetes
onset may find our results useful.

Table 5. Two-year probability of
diabetes developing, by risk strata,
for individuals with prediabetes aged
18 to 75 years?

No. Probability
Risk (% of of diabetes
stratum sample) developing, %
Low 62,874 1.6
(81.5)

Total

77,107
(100.0)

2 The categorization shown in Table 5 matches that
from Table 2. No shading = low risk; gray shading =
moderate risk; black shading = high risk.
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Figure 1. Two-year probability for progression from prediabetes to type 2 diabetes on the basis of hemo-
globin A, (HbA,¢) and body mass index for 77,107 members, aged 18 to 75 years, of Kaiser Permanente

Northwest, Hawaii, and Georgia.

CONCLUSION

With the increasingly widespread use
of the HbA, . test in the US to screen for
T2DM,¢ a growing number of people are
being recognized as having prediabetes
(HbA,¢ level = 5.7%-6.4%). Obesity, as
assessed by BMI, is an additional readily
available and important predictor of risk
of incident T2DM. Using observational
data from 3 demographically different
Regions of KP, we have combined HbA,
and BMI into a simple risk model to more
precisely classify 2-year absolute risk of
progression to T2DM that ranges from
less than 0.5% for those with an HbA - of
5.7% to 5.8% who are not obese, to more
than 20% in those with an HbA - of 6.3%
to 6.4% who are obese. On the basis of
this categorization of patients represent-
ing all age, sex, and race/ethnicities, only
about 5% of individuals with prediabetes
are at greater than 10% risk of diabetes
developing in the next 2 years, whereas
more than 80% are at much lower risk of
T2DM (< 2%).

With a lifetime risk of occurrence of
40% in the US,?5 diabetes mellitus is a
major public health problem that directly
or indirectly affects the lives of nearly all
Americans, as well as increasing numbers
of people in low- and middle-income
countries.! Lifestyle interventions can
successfully delay or prevent onset of

T2DM, but the cost-effectiveness of such
programs is likely to depend on risk strat-
ification that directs limited resources to
the patients at greatest immediate risk.!®
The case has been made for use of HbA -
as a diagnostic tool and risk stratifier.26:”
Our additional use of BMI provides an
enhanced estimator of short-term dia-
betes risk that is easy to implement and
can intelligently inform targeted diabetes
prevention efforts. Use of these prediction
tables would be analogous to use of the
FRAX (Fracture Risk Assessment Tool)
model? to assess 10-year risk of osteopo-
rotic fracture, or use of tools such as the
Framingham Risk Score or the American
Heart Association calculator to assess risk
of cardiovascular events.?’ When a patient
and his/her clinician have an idea of the
absolute risk of the clinical event, in this
case progressing from the prediabetic to
the diabetic states, shared decision mak-
ing regarding benefits, risks, cost, and
indications for interventions is helped.
This simple approach of using read-
ily available clinical (BMI) and labora-
tory (HbA, ) measures to stratify risk of
progression from prediabetes to diabetes
mellitus could reduce anxiety as well as
the intensity of interventions and follow-
up laboratory testing for most individuals
with prediabetes (ie, those in our low-risk
group). At the same time, this approach

could allow increased intensity of lifestyle
change interventions and medication use
and frequency of HbA . monitoring for
the much smaller number of individuals
in the high-risk group. Given the wide
variation in diabetes incident rates among
age, sex, and race/ethnicity categories,®
refinements of this approach by studying
the impact of these characteristics would
be valuable, as would be longer-term
and confirmatory studies in a range of
populations. %
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Die Young Late

Clearly, if disease is man-made, then it can be man prevented.
It should be the function of medicine to help people die young as late in life as possible.

Ernst Wynder, MD, 1922-1999, American epidemiologist and public health researcher
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ABSTRACT

Context: Central venous catheter (CVC) use is associated with increased mortality and
complications in hemodialysis recipients. Although prevalent CVC use has decreased,
incident use remains high.

Objective: To examine characteristics associated with CVC use at initial dialysis, specifi-
cally looking at proteinuria as a predictor of interest.

Design: Retrospective cohort of 918 hemodialysis recipients from Kaiser Permanente
Northwest who started hemodialysis from January 1, 2004, to January 1, 2014.

Main Outcome Measures: Multivariable logistic regression was used to examine an
association of proteinuria with the primary outcome of CVC use.

Results: More than one-third (36%) of patients in our cohort started hemodialysis with an
arteriovenous fistula, and 64% started with a CVC. Proteinuria was associated with starting
hemodialysis with a CVC (likelihood ratio test, p < 0.001) after adjustment for age, peripheral
vascular disease, congestive heart failure, diabetes, sex, race, and length of predialysis care.
However, on pairwise comparison, only patients with midgrade proteinuria (0.5-3.5 g) had
lower odds of starting hemodialysis with a CVC (odds ratio = 0.39, 95% confidence interval
=0.24-0.65).

Conclusion: Proteinuria was associated with use of CVC at initial hemodialysis. However,
a graded association did not exist, and only patients with midgrade proteinuria had sig-
nificantly lower odds of CVC use. Our findings suggest that proteinuria is an explanatory
finding for CVC use but may not have pragmatic value for decision making. Patients with

lower levels of proteinuria may have a higher risk of starting dialysis with a CVC.

INTRODUCTION

Patients with end-stage renal disease
(ESRD) have a mortality rate that is higher
than that for cancer, heart disease, heart fail-
ure, or diabetes.! The 1-year mortality rate
for patients with ESRD is estimated to be
17%.! One major reason for higher mortal-
ity rates in ESRD is the high rate of central
venous catheter (CVC) use. Several studies
have shown that patients who dialyze with
a CVC have a 50% to 70% increased risk of
dying compared with patients who dialyze
with an arteriovenous fistula (AVF).2¢ For
this reason, several national initiatives have
targeted increasing AVF use. The Fistula
First campaign’ was started in 2003 to
increase AVF placement and to decrease
use of CVCs to improve morbidity and
mortality. Fistula First has been credited
with a reduction in prevalent CVC use
from 27.7% in 2007 to 16.3% in 2014.1

However, despite reduction in prevalent
CVC use, its use remains high at initial he-
modialysis. This remains a concern because
patients starting hemodialysis with CVCs
have been shown to have a higher mortal-
ity and higher risk of sepsis.>® One of the
goals in Healthy People 2020,° a national
initiative involving the US Department of
Health and Human Services, is to increase
use of AVF or presence of a maturing AVF
at the start of hemodialysis to a target of
34.5%. Despite meeting Healthy People
2020 targets, more than 80% of patients
with ESRD dialyze with CVCs at initial
treatment.! Even with optimal predialysis
care under the supervision of a nephrologist,
about 50% of patients start dialysis with a
CVC.10This statistic suggests that this is an
area requiring further improvement.
Several factors have been found to
be associated with CVC use at initial

hemodialysis treatment, including elderly
age,' black race,* female sex,'>' diabetes,'
peripheral vascular disease,' late referrals
to a nephrologist,” and cardiac disease.*
Reasons for higher CVC use include rates
of primary AVF failures (defined as an
AVTF that is never usable) of between 20%
and 50% and delayed AVF placement.!!
Elderly age, peripheral vascular disease, and
coronary artery disease have been associ-
ated with primary AVF failures.'”*® Older
age, black race, female sex, and shorter
pre-ESRD nephrology care have been as-
sociated with delayed AVF placement.!

Proteinuria has been shown to be as-
sociated with mortality and progression
of chronic kidney disease (CKD).2* In
addition, after AVF placement, patients
with proteinuria had a higher likelihood of
AVF use? or initiation of hemodialysis.??
However, to the best of our knowledge, the
association of proteinuria with CVC use
at initial hemodialysis has not been exam-
ined. The aim of this study was to look at
factors associated with CVC use at time
of dialysis initiation specifically looking at
proteinuria as a primary variable of inter-
est. Our hypothesis was that higher grades
of proteinuria were associated with higher
rates of CVC use at initial hemodialysis.
Proteinuria may be helpful in identifying
patients who may benefit from earlier refer-
ral for AVF placement or closer monitoring
for failure of an AVF to mature after place-
ment, to decrease the rate of CVC use at
initial hemodialysis.

METHODS
Study Population

We created a retrospective cohort
from the Kaiser Permanente Northwest
(KPNW) dialysis registry, a large inte-
grated health care system with approxi-
mately 500,000 members in Oregon and
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Washington. Eligible patients were adults
aged 18 years or older who started hemo-
dialysis from January 1, 2004, to January
1, 2014. Patients were excluded if they
recovered renal function, started dialysis
with an arteriovenous graft, had a perito-
neal dialysis catheter present, had less than
6 months of continuous membership at
KPNW, or had transferred to KPNW with
a previous diagnosis of ESRD. Variables
were obtained through review of electronic
health records and databases that included
outpatient laboratory values. This study was
reviewed and approved by the institutional
review board of KPNW and conducted in
accordance with the ethical standards laid
down in the Declaration of Helsinki.

Primary Outcome

Our primary outcome was the use of
CVC at initial hemodialysis. This was
obtained through chart review of vascular
surgery notes in the electronic health re-
cord. Use of CVCs was defined as patients
in which a CVC was used at first hemodi-
alysis regardless of whether an AVF was
present. Patients who started hemodialysis
with an AVF but required placement of a
CVC within 30 days were also included
in this category. We chose to classify these
patients in the CVC group on the basis of
prior studies using successful cannulation
of an AVF during a 30-day time frame to
define successful use of an AVE."

Predictors

Proteinuria was divided into 4 cat-
egories by the highest level of spot urine
protein/creatinine ratio, urine albumin/
creatinine ratio, or urinalysis noted ac-
cording to KDIGO (Kidney Disease:
Improving Global Outcomes) staging.®
Absent (no proteinuria present) was de-
fined as less than 0.2 g of protein per gram
of creatinine, a urine albumin/creatinine
ratio below 30 mg/g, or 0 on urinalysis; Jow
grade, 0.2 to 0.5 g of protein per gram of
creatinine, urine albumin/creatinine ratio
of 30 to 300 mg/g, or 1+ on urinalysis;
midgrade, 0.5 to 3.5 g of protein per gram
of creatinine, urine albumin/creatinine
ratio of 301 to 2200 mg/g, or 2+ or greater
on urinalysis; and high grade, above 3.5 g
of protein per gram of creatinine or urine
albumin/creatinine ratio greater than
2200 mg/g.?

Association of Proteinuria with Central Venous Catheter Use at Initial Hemodialysis

Other variables studied included pres-
ence of congestive heart failure, diabetes,
peripheral vascular disease, history of acute
kidney injury in the prior 2 years, sex, race,
age at start of hemodialysis, length of pre-
dialysis care in months, and number of
hospitalizations in the 2-year period be-
fore the start of hemodialysis. When race

ORIGINAL RESEARCH & CONTRIBUTIONS

was missing or unknown (about 22% of
the cohort), patients were labeled as white
because this was the most common race
among our members. Age was divided into
categories of younger than 50 years, 50 to
70 years, and older than 70 years. Among
patients who had an AVF present at the
time of initial dialysis, variables recorded

Table 1. Baseline characteristics of patients with central venous catheter with
arteriovenous fistula vs arteriovenous fistula at initial dialysis

CVC with immature AVF
Variable AVF (n =152) (n=329) p value®
Sex (men), % 62 0.03
Mean age, y 65.8 64.1 0.19
PVD, % 28.9 21.5 0.10
CHF, % 37.9 0.02
Diabetes, % 72.3 67.2 0.30
History of AKI, % 36.2 45 0.10
Hospitalizations, median no. 4.6 0.01
Proteinuria grade, %"
Absent 13.1 75 0.10
Low grade 9.2 10.3 0.83
Midgrade 33.5 52.2 <0.001
High grade 441 29.8 0.006
Race, %
Asian 3.3 5.1 0.49
Black 7.8 8.8 0.87
White 87.5 83.3 0.29
Native American 1.3 2.7 0.52
Length of predialysis care, %
None — — —
0-6 mo 17.1 42 <0.001
6-12 mo 1.8 8.5 0.43
12-24 mo 15.8 14.3 0.77
> 24 mo 55.2 72.9 <0.001
AVF, %
Radiocephalic location 13.8 15.5 0.73
Brachiocephalic location 69.1 76.6 0.15
Brachiobasilic location 15.8 7.0 0.01
Early start 38 41 0.32
Access revised 23 24 0.84
Timing of AVF placement, %
0-3 mo 55.6 17 <0.001
3-6 mo 13.1 19.8 0.15
6-9 mo 4.6 15.5 0.002
9-12 mo 5.3 8.2 0.33
12-24 mo 12.5 16.4 0.33
> 24 mo 9.8 23.1 0.002

2 Unadjusted comparisons between AVF vs CVC with immature AVF group.

b L ow grade was defined as urine protein/creatinine ratio 0.2 to 0.5, urine albumin/creatinine ratio of 30 to 300 mg/g, or 1+ on
urinalysis; midgrade as urine protein/creatinine ratio of 0.5 to 3.5, urine albumin/creatinine ratio > 300 to 2200 mg/g, or 2+
or greater on urinalysis; and high grade as urine protein/creatinine ratio > 3.5 or urine albumin/creatinine ratio > 2200 mg/g.

AKI = acute kidney injury; AVF = arteriovenous fistula; CHF = congestive heart failure; CVC = central venous catheter;

PVD = peripheral vascular disease.
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included location of the AVF, whether the
AVF was revised before dialysis (defined
as requiring additional surgical or inter-
ventional procedures), and timing of AVF
placement before initial dialysis. Location
of the AVF was divided into radiocephalic,
brachiocephalic, or brachiobasilic. Time
of the AVF placement before the start of
dialysis was divided into categories: 0 to 3

Association of Proteinuria with Central Venous Catheter Use at Initial Hemodialysis

months, 3.1 to 6 months, 6.1 to 9 months,
9.1 to 12 months, 12.1 to 24 months, and
greater than 24 months.

Estimated glomerular filtration rate
(eGFR) was calculated using the CKD-
Epidemiology Collaboration equation?*
after 2010 and by the Modification of
Diet in Renal Disease equation®* in 2010
and earlier. Last outpatient eGFR available

Table 2. Baseline characteristics of study cohort by access type at initial dialysis
Entire sample cve AVF
Variable (N=918) (n=1589) (n=329) p value?
Sex (men), % 59 57 62 0.10
Mean age, y 63.8 63.6 64.1 0.60
PVD, % 25.6 28 215 0.04
CHF, % 42.8 45 37.9 0.03
Diabetes, % 66.2 66 67.2 0.70
History of AKI, % 422 40 45 0.25
Hospitalizations, median no. 4.0 6.1 46 <0.001
Proteinuria grade, %®
Absent 1.5 13.7 75 0.009
Low grade 1.5 12.2 10.3 0.45
Midgrade 404 33.7 52.2 <0.001
High grade 36.5 40.2 29.8 0.004
Race, %
Asian 5.0 49 5.1 0.89
Black 8.1 76 8.8 0.63
White 84.3 84.9 83.3 0.52
Native American 2.6 25 2.7 0.86
Length of predialysis care, %
None 9.5 14.9 NA <0.001
0-6 mo 124 17 4.2 <0.001
6-12 mo 8.8 9 8.5 0.89
12-24 mo 13.3 12.7 14.3 0.72
> 24 mo 55.9 46.3 72.9 <0.001
AVF, %
Radiocephalic location NA NA 15.5 NA
Brachiocephalic location NA NA 76.6 NA
Brachiobasilic location NA NA 7.0 NA
Early dialysis start 37.3 35 41 0.13
Access revised NA NA 24 NA
Timing of AVF placement, %
0-3 mo NA NA 17 NA
3-6 mo NA NA 19.8 NA
6-9 mo NA NA 15.5 NA
9-12 mo NA NA 8.2 NA
12-24 mo NA NA 16.4 NA
> 24 mo NA NA 23.1 NA

a Unadjusted comparisons between AVF vs CVC.

b Low grade was defined as urine protein/creatinine ratio of 0.2 to 0.5, urine albumin/creatinine ratio of 30 to 300 mg/g, or 1+ on
urinalysis; midgrade as urine protein/creatinine ratio of 0.5 to 3.5, urine albumin/creatinine ratio > 300 to 2200 mg/g, or 2+ or
greater on urinalysis; and high grade as urine protein/creatinine ratio > 3.5 or urine albumin/creatinine ratio > 2200 mg/g.

AKI = acute kidney injury; AVF = arteriovenous fistula; CHF = congestive heart failure; CVC = central venous catheter;

NA = not applicable; PVD = peripheral vascular disease.

within 31 days of dialysis initiation was re-
corded (available in 63.6% of the cohort).
Patients were classified as “early start” of di-
alysis if the last recorded outpatient eGFR
was greater than 10 mL/min. The eGFR at
the time of AVF placement was available in
38% of patients with AVF's placed.

Statistical Analysis

Patients were divided into 2 groups on
the basis of access used at first hemodialy-
sis: AVF and CVC. Baseline characteristics
were compared between AVE vs CVC us-
ing the % test for categorical variables and
the #test for continuous variables. A logis-
tic regression model was used to determine
which variables were associated with the
outcome for CVC. Odds ratio (OR) with
95% Wald confidence intervals (CIs) were
calculated. For categorical variables with
multiple categories (including proteinuria
grade, race, age, and time of AVF place-
ment), the likelihood ratio test was calcu-
lated using logistic regression. If the overall
test was statistically significant (p < 0.05),
then pairwise differences for categories
were calculated. The multivariable logistic
regression model was repeated after remov-
ing nonsignificant variables using backward
stepwise selection. Statistical significance
was defined as p < 0.05. All calculations
were done using R Version 3.1.0 (The R
Foundation, Free Software Foundation,
Boston, MA) and SAS Version 9.2 (SAS
Institute Inc, Cary, NC).

Patients who started hemodialysis with
CVC were further divided into subgroups
by whether or not they had an immature
AVF present. Baseline characteristics were
compared between patients starting hemo-
dialysis with AVE vs CVC with AVF pres-
ent (Table 1). Logistic regression models
were used to determine which variables
were associated with the outcome of CVC

with AVF present.
RESULTS

Our final dialysis cohort consisted
of 918 patients, of which 35.9% started
dialysis with an AVF and 64.1% started
with a CVC. Of the 64% that started with
a CVC, 25% had an immature AVF pres-
ent (Table 2). The average age at initial
hemodialysis was 63.8 years, with a range
of 18 to 94 years, and 40.2% of the cohort
was older than age 70 years. The average
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last outpatient eGFR before the start of
hemodialysis was 12.9 mL/min, with an
interquartile range of 9 to 15 mL/min
(data missing in 36% of the sample). In
patients who had an AVF placed before
hemodialysis, 29% had an AVF placed less
than 3 months beforehand. Only 9.5% of
patients were not seen by a nephrologist,
whereas most patients (69.3%) had greater
than 1 year of follow-up with a nephrologist
before hemodialysis.

Measurement of proteinuria was present
in the health records of the entire cohort.
Most patients (77%) had overt proteinuria
(> 0.5 g); 36% had high-grade proteinuria,
(> 3.5 g) whereas 40.4% had midgrade pro-
teinuria (0.5 to 3.5 g). Patients with high-
grade proteinuria were more likely to be

Association of Proteinuria with Central Venous Catheter Use at Initial Hemodialysis

younger, have diabetes, and be less likely to
have predialysis nephrology care of greater
than 2 years compared with patients with
midgrade proteinuria (Table 3). Patients
with low-grade or absent proteinuria were
more likely to be older, have congestive
heart failure, be white, have no predialysis
care, and start hemodialysis at a higher
eGFR, and were less likely to have diabetes.
Compared with patients with low-grade or
absent proteinuria and those with midgrade
proteinuria, patients with high-grade pro-
teinuria were more likely to have their AVF
placed later, at less than 90 days, and at a
lower eGFR.

Proteinuria grade was associated with
CVC use vs AVF use at initial hemodialy-

sis in univariate analysis using the global

Table 3. Unadjusted comparisons in baseline characteristics between patients divided
by proteinuria grade
Proteinuria grade

<05¢ 0.5-3.5¢9 >35¢g
Variable (n=212) (n=371) (n = 335)
Sex (men), % 58 60.4 57.6
PVD, % 22.2 28.8 242
CHF, % 562 41 36
Diabetes, % 50.12 64.4 78.22
History of AKI, % 44.3 458 36.4
eGFR at start of dialysis, median mL/min 15.4e 12.9 1.7
Early dialysis start, % 42 38.5 33.1
Time of AVF placement, median d 214 277 1302
eGFR at AVF placement, median mL/min 192 16 15
AVF placed < 90 d before first dialysis, % 215 22.8 41.6
Access type, %
CVC 56.12 39.9 50.72
AVF 27.8 46.4 29.3
CVC with immature AVF 16 13.7 20
Age groups (y), %
<50 8 13.7 24,2
50-70 35.3 49.3 54.9
>70 56.6 36.9 20.9
Race, %
Asian 24 49 6.8
Black 47 9.2 9.3
White 922 83.8 80
Length of predialysis care, %
None 18.92 75 6
0-6 mo 10.4 10.8 15.5
6-12 mo 75 6.2 12.52
12-24 mo 9.4 12.7 16.4
> 24 mo 53.8 62.8 49.6°

a Denotes group with significant p value with 0.5 to 3.5 g of proteinuria as comparator group.
AKI = acute kidney injury; AVF = arteriovenous fistula; CHF = congestive heart failure; CVC = central venous catheter;
eGFR = estimated glomerular filtration rate; PVD = peripheral vascular disease.

likelihood ratio test (p < 0.001; Table 4,
Model 1). However, on pairwise compari-
son, only patients with midgrade protein-
uria remained with a statistically significant
association and had the lowest odds of 0.36
for starting hemodialysis with a CVC (95%
CI = 0.21-0.58) compared with patients
with absent proteinuria. Patients with
low-grade and high-grade proteinuria
had higher odds of starting with a CVC
compared with patients with midgrade
proteinuria (low grade: OR = 0.65, 95%
CI=0.35-1.10; high grade: OR = 0.75,95%
CI =0.44-1.22), but the difference was not
statistically significant.

After adjustment with logistic regression
with all variables (Table 4, Model 2) and re-
moval of nonsignificant variables (Table 4,
Model 3), proteinuria grade was still as-
sociated with CVC use (likelihood ratio
test, p < 0.001). However, this association
was statistically significant only in patients
with midgrade proteinuria, who had the
lowest odds of starting hemodialysis with
a CVC (OR =0.39,95% CI = 0.24-0.65).
Proteinuria grade was also associated with
presence of an AVF in patients starting
hemodialysis with a CVC in multivariate
analysis compared with patients starting
dialysis with AVF. Patients with midgrade
proteinuria had the lowest odds of starting
hemodialysis with a CVC with an AVF
present (Table 5).

DISCUSSION

Our findings demonstrate that midgrade
proteinuria is associated with lower CVC
use at initial hemodialysis. Our results did
not support our hypothesis that higher
levels of proteinuria were associated with
higher rates of CVC use. Surprisingly,
we found that patients with midgrade
proteinuria had the lowest odds (ie, best
outcome) of starting dialysis with CVC
compared with other levels of proteinuria,
including absent and low-grade proteinuria.
When we looked at differences in patient
characteristics between proteinuria grades,
we found that patients with high-grade
proteinuria had the shortest time from
AVF placement until starting hemodialy-
sis, the lowest eGFR at the time of AVF
placement, and the highest percentage of
an AVF placed 90 days or less before start-
ing dialysis, compared with other grades of
proteinuria. This suggests that one reason
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for higher rates of CVC use in the high
proteinuria group was delay in referral for
AVF placement. This group may benefit
from earlier referral for access placements
or closer monitoring by a nephrologist.
Interestingly, patients with absent or
low-grade proteinuria were also more likely
to start dialysis with a CVC compared with
patients with midgrade proteinuria. We
found these patients were more likely to
have a diagnosis of congestive heart failure,
were more likely to have a higher eGFR
before starting dialysis, and were less likely
to have been followed-up by a nephrologist
before dialysis. We theorize that this group
included patients in whom acute kidney
injury occurred or patients who had previ-
ously stable CKD but experienced acute
kidney injury and did not recover. In addi-
tion, this group included a higher number
of elderly patients. Elderly patients present
a challenge to the nephrologist for dialysis
preparation because of the competing risk
of death,” lower incidence of proteinuria
than in younger patients with CKID, and
slower rate of CKD progression, which
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will often result in later referral for AVF
placement.!!

Another important finding in our study
was that even with optimal nephrology
care before dialysis, CVC use remains high.
This finding was illustrated in our cohort
of whom approximately 60% of patients
starting hemodialysis with CVCs had
seen a nephrologist for at least 12 months.
This has been shown in other studies to be
partly because of late AVF placement.!?”
In our cohort, almost 30% of AVFEs were
placed less than 90 days before the start of
dialysis, and longer predialysis care was not
associated with decreased rates of immature
AVF use at initial dialysis. A major chal-
lenge comes from predicting which patients
will progress to ESRD and when to place
an AVF. Placing an AVF too early will
result in patients undergoing unnecessary
procedures who may die before progressing
to ESRD or requiring more interventions
to maintain patency,?® whereas placing an
AVF too late will result in higher CVC use.
Several conflicting guidelines have been
published regarding the optimal timing

for AVF placement. The National Kidney
Foundation Kidney Disease Outcome
Quality Initiative? recommends place-
ment of an AVF at least 6 months before
initiation of hemodialysis. However, the
Canadian Society of Nephrology suggests
referral for AVF placement at an eGFR
of 15 mL/min to 20 mL/min,* and the
European Renal Best Practice guidelines
recommends referral when the eGFR is
below 30 mL/min.’' Hod et al*? examined
the timing of AVF placement in elderly
patients from the United States Renal Data
System and suggests that the optimal tim-
ing is 6 to 9 months before dialysis. With
the current recommended threshold of 20
mL/min for eGFR, about 40% of patients
in our cohort would have had their AVF
placed less than 6 months before starting
hemodialysis.

Several prediction models have been re-
cently published predicting risk of progres-
sion to ESRD in patients with CKIDD.333*
In addition, two recent studies found that
higher levels of proteinuria predicted which
patients would go on to start hemodialysis

Table 4. Logistic regression model for central venous catheter vs arteriovenous fistula at initial dialysis

Model 12 Model 2° Model 3¢
Variable OR 95% CI p value OR 95% CI p value OR 95% CI p value
Sex (men, reference) 1.27 0.96-1.68 0.09 123 0.91-1.66 0.18 — — —
CHF 1.36 1.04-1.80 0.03 1.20 0.86-1.66 0.28 — — —
Diabetes 0.94 0.70-1.25 0.65 0.75 0.54-1.04 0.08 — — —
History of AKI 0.85 0.64-1.11 0.22 1.07 0.79-1.44 0.68 — — —
PVD 1.40 1.02-1.93 0.04 1.38 0.96-1.98 0.08 — — —
Hospitalizations 1.07 1.04-1.10 <0.001 1.07 1.04-1.11 <0.001 1.07 1.04-1.11 <0.001
Length of predialysis care (mo) 0.98 0.98-0.99 <0.001 0.99 0.98-0.99 <0.001 0.99 0.98-0.99 <0.001
Proteinuria® — — <0.001 — — <0.001 — — <0.001
Absent (reference) — — — — — — — — —
Low grade 0.65 0.35-1.19 0.17 0.78 0.42-1.48 0.45 0.72 0.39-1.34 0.30
Midgrade 0.36 0.21-0.58 <0.001 0.44 0.26-0.75 0.002 0.39 0.24-0.65 <0.001
High grade 0.75 0.44-1.22 0.26 0.94 0.54-1.64 0.84 0.76 0.45-1.28 0.30
Age groups, y¢ — — 0.06 — — 0.11 — — —
<50 1.16 0.76-1.77 0.50 1.10 0.68-1.79 0.70 — — —
50-70 0.76 0.57-1.03 0.08 0.76 0.54-1.06 0.10 — — —
> 70 (reference) — — — — — — — — —
Race? — — 0.78 — — 0.52 — — —
White (reference) — — — — — — — — —
Native American 0.91 0.40-2.20 0.83 0.66 0.27-1.66 0.35 — — —
Asian 0.93 0.51-1.76 0.83 0.81 0.42-1.62 0.55 — — —
Black 0.85 0.52-1.40 0.52 0.96 0.56-1.65 0.89 — — —

aModel 1: Univariate logistic regression.
b Model 2: Multivariate logistic regression with all variables.

¢ Model 3: Multivariate logistic regression after removal of nonsignificant variables.
9 Likelihood ratio test between model with categorical variable and model without.
AKI = acute kidney injury; CHF = congestive heart failure; Cl = confidence interval; OR = odds ratio; PVD = peripheral vascular disease.
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after AVFE placement.?»?? These models
and studies suggest that factors other than
eGFR, such as proteinuria, age, and diabe-
tes status, may help in individualizing which
patients should be prepared for dialysis and
possibly determining the timing of AVF
placement. However, our study suggests
that these models, in which patients who
are younger and have higher levels of pro-
teinuria are more likely to have higher risk
scores, may miss older patients with lower
levels of proteinuria who progress to ESRD
and may be more likely to start witha CVC.
An important future study would look at
performance of these models in predicting
which of these patients are at risk of pro-
gression to ESRD.
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Our study had some limitations. The
observational study design shows associa-
tion rather than causation. Factors in other
studies, including obesity, cerebrovascular
disease, smoking, and malignancy were not
included in our analysis, which may have
altered our findings regarding proteinuria
because of confounding. Outcome of ac-
cess used at dialysis was based on a review
of vascular surgery notes, which may have
been incomplete or documented incorrectly.
"The applicability of this study to the general
population may be limited because patients
were members of an integrated health care
system, which may result in different prac-
tice patterns because of more integrated de-
livery. Patients were predominantly white,

so applicability to other racial groups will
be limited. We chose to divide proteinuria
as a categorical rather than continuous vari-
able because of the variability of proteinuria
in our dataset. Glomerular filtration data
were missing for more than one-third of
our dataset, which could have altered those
findings. In patients with an eGFR avail-
able, about 60% started hemodialysis at
an eGFR above 10 mL/min. The IDEAL
(Initiating Dialysis Early and Late) trial
showed no improved outcomes with ini-
tiation of dialysis at a higher eGFR.> It
is possible that these associations may be
different in a more contemporary cohort of
patients starting dialysis at a lower eGFR.
Finally, the small size of our cohort may

ORIGINAL RESEARCH & CONTRIBUTIONS

Table 5. Logistic regression model for central venous catheter with arteriovenous fistula present vs arteriovenous fistula at initial dialysis
Model 12 Model 2° Model 3¢
Variable OR 95% CI p value OR 95% CI p value OR 95% ClI p value
Sex (men, reference) 1.67 1.14-2.47 0.009 1.73 1.10-2.71 0.02 1.76 1.14-2.72 0.01
CHF 1.59 1.08-2.35 0.02 1.06 0.64-1.74 0.83 — — —
Diabetes 1.28 0.84-1.97 0.25 1.05 0.63-1.75 0.85 — — —
History of AKI 0.70 0.47-1.04 0.08 0.86 0.54-1.37 0.53 — — —
PVD 1.48 0.95-2.29 0.08 1.14 0.67-1.95 0.63 — — —
Hospitalizations 1.05 1.01-1.10 0.02 1.04 0.99-1.09 0.11 — — —
Length of predialysis care, mo 0.99 0.98-0.99 0.003 1.00 0.99-1.01 0.67 — — —
Proteinuria? — — 0.01 — — 0.01 — — 0.02
Absent (reference) — — — — — — — — —
Low grade 0.51 0.21-1.20 0.13 0.71 0.28-1.84 0.48 0.71 0.28-1.81 0.48
Midgrade 0.37 0.19.0.73 0.003 0.38 0.18-0.82 0.01 0.37 0.18-0.78 0.009
High grade 0.85 0.44-1.67 0.64 0.77 0.34-1.71 0.51 0.65 0.31-1.36 0.25
Age groups, y? — — 0.12 — — 0.12 — — —
<50 0.79 0.43-1.43 0.46 0.77 0.36-1.63 0.49 — - —
50-70 0.65 0.43-0.99 0.04 0.59 0.36-0.98 0.04 — - —
> 70 (reference) — — — — — — — — —
Race? — — 0.23 — — 0.23 — — —
White (reference) — — — — — — — — —
Native American 0.46 0.07-1.81 0.32 0.36 0.05-1.82 0.26 — — —
Asian 0.61 0.20-1.57 0.34 0.60 0.17-1.83 0.40 — — —
Black 0.85 0.41-1.68 0.66 0.89 0.39-2.03 0.78 — — —
Timing of AVF placement, mo¢ — — <0.001 — — <0.001 — — <0.001
0-3 751 4.01-14.80 <0.001 7.00 3.26-15.03 <0.001 7.21 3.64-14.26 | <0.001
3-6 1.56 0.74-3.34 0.24 1.49 0.65-3.38 0.34 1.42 0.66-3.08 0.37
6-9 0.70 0.25-1.77 0.46 0.62 0.22-1.71 0.36 0.64 0.24-1.71 0.37
9-12 1.50 0.55-3.87 0.41 1.61 0.57-4.53 0.37 1.63 0.61-4.38 0.33
12-24 1.78 0.84-3.87 0.14 1.79 0.80-4.01 0.16 1.76 0.80-3.85 0.16
> 24 (reference) — — — — — — — — —

aModel 1: Univariate logistic regression.

b Model 2: Multivariate logistic regression with all variables.

¢ Model 3: Multivariate logistic regression with only covariates after removing nonsignificant variables in step wise selection.

9 Likelihood ratio test between model with categorical variable and model without.

AKI = acute kidney injury; AVF = arteriovenous fistula; CHF = congestive heart failure; Cl = confidence interval; OR = odds ratio; PVD = peripheral vascular disease.
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have limited our ability to find statistical
significance for certain variables found to
be significant in other studies.

CONCLUSION

‘We found that proteinuria was associated
with starting dialysis with a CVC and with
patients who had midgrade proteinuria
having the best vascular access outcome for
starting dialysis. However, we did not find
that increasing proteinuria was associated
with higher CVC rates as we had expected.
Surprisingly, patients with low or absent
proteinuria also had higher rates of CVC
use comparable to patients with high-grade
proteinuria. Our findings suggest that the
relationship of proteinuria with CVC
use is more complex, and current predic-
tion models may miss older patients with
lower-grade proteinuria who progress to
ESRD. Future prospective studies looking
at refinement of these models in this group
of patients would be of interest in helping
reduce CVC rates at initial dialysis. <
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ABSTRACT

Context: Rectal cancer and its treatment impair survivors’ productivity.

Objective: To assess determinants of market and nonmarket employment, job search,
volunteering, and homemaking among survivors five years or longer after diagnosis.

Design: We mailed questionnaires to 1063 survivors who were members of Kaiser Per-
manente (Northern California, Northwest) during 2010 and 2011.

Main Outcome Measures: Productive activities, functional health status, and bowel
management at the time of the survey.

Results: Response rate was 60.5% (577/953). Higher comorbidity burdens were as-
sociated with lower productivity for men and women rectal cancer survivors. Produc-
tive survivors were younger and had lower disease stage and age at diagnosis, higher
household income and educational attainment, and fewer comorbidity burdens and
workplace adjustments than did nonproductive survivors (p < 0.05 each; 2-sided).
Productive rectal cancer survivors were evenly split by sex.

Conclusion: Staying productive is associated with better mental health for rectal
cancer survivors. Rectal cancer survivors with multiple chronic conditions, higher disease
stage, lower productive activities, and older age need better access to medical care and
closer monitoring of the quality of their care, including self-care. To capture the full ex-
tent of the involvement of survivors in all types of productive activities, research should
routinely include measures of employment, searching for employment, homemaking,
and volunteering. Counting market and nonmarket productive activities is innovative
and recognizes the continuum of contributions survivors make to families and society.
Health care systems should routinely monitor rectal cancer survivors' medical care ac-

cess, comorbidities, health-related quality of life, and productive activities.

INTRODUCTION

Cancer imposes substantial productivity
losses caused by morbidity and the intan-
gible burden of illness, even among those
who have survived well beyond 5 years
after diagnosis.! Survivors of cancer have
an elevated disability rate compared with
cancer-free patients after adjustment for
age, sex, and other factors.? In addition,
cancer significantly reduces labor force
participation by female survivors com-
pared with women without cancer,® and
both male and female survivors have lower
employment rates and work fewer hours

than similarly aged adults do.*> For male
survivors, annual labor-market earnings
drop by almost 40% within 2 years after
diagnosis and remain low; total family in-
come declines by 20%, although it recovers
within 4 years after the diagnosis.®

The per capita mean annual incremental
lost productivity from all patients with
cancer (compared with cancer-free pa-
tients of similar age and sex) in the US
was recently estimated at $1459 in 2011
dollars.” The sources of loss were employ-
ment disability, missed workdays among
employed persons, and lost household

productivity. In a meta-analysis of 26
articles, cancer survivors—particularly
gastrointestinal cancer survivors—were
more likely to be unemployed than healthy
control participants were.®

More specifically, compared with an
age- and sex-matched cancer-free popula-
tion, colorectal cancer survivors experience
significantly more fatigue and report more
problems with thinking clearly, even up to
10 years after diagnosis.” Survivors with
ostomies face prominent physical and psy-
chosocial concerns regarding daily activi-
ties, work ability,and employment that are
also distressing, although less well under-
stood.’*12 They report persistent deficits in
health-related quality of life (HRQOL),
including pain, insomnia, and psychologi-
cal distress.’** The ability of patients and
survivors with rectal cancer to resume
paid and unpaid labor is in the interest of
both the individual and society. A study
published in 2005 of rectal cancer survi-
vorship found adverse effects on paid and
unpaid labor continuing through 2 years
of follow-up.® To update and extend the
findings from that study, we examined the
composition and correlates of productive
status—employment (paid work), volun-
teering (unpaid work), and homemaking
(household production)—among patients
with rectal cancer who had survived for 5
or more years after their diagnosis.

METHODS
Participants

Long-term rectal cancer survivors
(2 5 years after diagnosis) who were mem-
bers of the Kaiser Permanente Northern
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California (KPNC) and Kaiser Perman-
ente Northwest (KPNW) Regions with
permanent ostomy (N = 183) or sphincter-
sparing (anastomosis) surgery (N = 394)
completed the survey during 2010 and
2011 (60.5% response rate). The study was
coordinated at the University of Arizona
Cancer Center, Tucson, AZ, and was ap-
proved by the institutional review boards
at all sites. Details of the study design are
available from a methods article by Wendel
and colleagues.*!

Surveys

Mailed surveys included the City of
Hope Quality of Life Colorectal Can-
cer tool, which assesses HRQOL in the
physical, psychological, social, and spiri-
tual domains.*>* The tool consists of 47
forced-choices and open-ended items as
well as 43 HRQOL items evaluated using
11-point scales and multiple items related
to physical and behavioral adjustments.
Validity analysis was conducted using
content, construct, discriminant, and
criterion-related approaches.*

Our survey also applied the Memorial
Sloan Kettering Cancer Center Bowel
Function Index*® to assess the bowel
function of patients with rectal cancer
undergoing surgery. The 18-item ques-
tionnaire contains 3 subscales (frequency,
dietary, and soilage) with published test-
retest reliability of 0.74, 0.62, and 0.87,
respectively, and 0.84 for the overall
instrument.® The Bowel Function In-
dex demonstrated discriminant validity
among survivors with preoperative ra-
diation therapy, postoperative radiation
therapy, or no radiation therapy; among
local excision, low anterior resection,
and coloanal anastomosis; and between
hand-sewn and stapled anastomosis. It
further demonstrated consistency with
all 4 of the Fecal Incontinence Quality of
Life subscales and 9 of the 17 European
Organization for Research and Treat-
ment of Cancer (EORTC) subscales.®
The Bowel Function Index had previously
been adapted and validated by our team
for use by patients with rectal cancer and
intestinal ostomies.*!

Our survey instruments contained
three employment-related items from
the American Cancer Society Studies
of Cancer Survivors*: 1) “What do you

consider your current employment?” (pos-
sible responses were full time, part time,
retired and not working another job,
homemaker, temporarily laid off, unem-
ployed and looking for work, unemployed
and not looking for work, on disability, or
other); 2) “Do you volunteer on a regular
basis?”; and if the answer was “yes,” 3)
“About how many hours per week did
you spend on volunteer activities in the
past four weeks?”4445

‘We mailed questionnaires to 1063 rectal
cancer survivors (2 5 years after diagnosis).
Eligible patients were identified in tumor
registries in September 2009. Study enroll-
ment dates ranged from January 2010 to
December 2011. The CONSORT (Con-
solidated Standards of Reporting Trials)
diagram of our recruitment is available in
a previous publication.* Survey packets
included scannable forms programmed
with TeleForms 10.3 (Digital Vision,
Highland Park, IL) and developed at the
University of Arizona Cancer Center,
which were sent to potential participants
by their respective Kaiser Permanente
sites (KPNC, KPNW). Two weeks after
a survey packet was mailed, a potential
subject who had not yet returned the
study questionnaire was contacted by
phone (up to 10 attempts). Individuals
interested in participating were asked to
complete the questionnaire and return it
in the postage-paid envelope, or they could
answer the questionnaire items by phone.

Rectal Cancer Survivors' Participation in Productive Activities

Patients refusing participation were no
longer contacted.

Comprehensive information on demo-
graphic characteristics and medical his-
tory were obtained via the patient survey
and the extraction of electronic medical
record data. Both KPNC and KPNW
maintain a decentralized, standardized
virtual data warehouse for research uses.*
A variety of definitions have been devel-
oped for a wide range of variables from
major health plan informatics systems,
such as electronic medical record data, en-
rollment data, hospital discharge abstract
systems, medication dispensing systems,
outside claims, and referral systems. The
Virtual Data Warehouse enabled us to
concatenate data from the 2 participating
health systems. Multiple demographic
parameters were collected: Age, sex, race,
Hispanic ethnicity, number of survival
years, household income, educational
attainment, marital status, and smoking
status. Medical history items included
weight, height, type of cancer surgery,
length of time since cancer surgery; Sur-
veillance, Epidemiology, and End Results
general summary stage; and comorbidi-
ties, including the Charlson-Deyo co-
morbidity index for the 12 months before
the survivor survey.¥

Our primary dichotomous outcome
measure was whether rectal cancer survi-
vors were engaged in productive activities
at the time of the survey.

Table 1. Productivity status of study participants, by sex

Men, no. (%) | Women, no. (%) | Total, no. (%)
Productivity status (n=330) (n=233) (N =563)
Productive
Total employed: full time + part time + 94 (48.7) 99 (51.3) 193 (34.3)
unemployed and looking for work + homemaker
Volunteer, but not employed or homemaker 39 (52.0) 36 (48.0) 75(13.3)
Total productive: employed and/or homemaker 133 (49.6) 135 (50.4) 268 (47.6)
and/or volunteer
Nonproductive
Retired + not employed + not looking for work + 174 (67.7) 83 (32.3) 257 (45.7)
not volunteering + not homemaking
On disability + not employed + not volunteering + 7(63.6) 4(36.4) 11(2.0)
not homemaking
Unemployed and not looking for work 2(40.0) 3(60.0) 5(0.9)
Other nonproductive 14 (63.6) 8 (36.4) 22 (3.9)
Total nonproductive 197 (66.8) 98 (33.2) 295 (52.4)

a Percentages for Men and Women columns are by row. Percentages may not total to 100 because of rounding.
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Statistical Analysis

From our previous research, we
learned that male and female survivors
report different profiles of challenges
because of rectal cancer.?3 Therefore, in
the current study we analyzed HRQOL
outcomes and productive activity pat-
terns for men and women separately.
We compared demographic and clinical
characteristics between male and female
productive and nonproductive rectal
cancer survivors by using the 2-sided

Student 7-test for statistically signifi-
cant differences in continuous measures
and the 2-sided 7 test for significance
of differences in categorical measures
at p < 0.05. We analyzed engagement
in productive activities (yes/no) using
multiple logistic regression models.
Statistical significance of regression co-
efficients was set at p < 0.05. All analyses
were performed with the SAS statistical
package Version 9.4 (SAS Institute Inc,
Cary, NC).

ORIGINAL RESEARCH & CONTRIBUTIONS

RESULTS
Productive Status of Respondents

Our sample contained more male sur-
vivors (59%). About 50% of both male
and female rectal cancer survivors were
engaged in productive activities (Table 1).
Approximately two-thirds of nonpro-
ductive respondents were men. Of the
nonproductive respondents, 88% of men
and 85% of women were fully retired (ie,
not employed, not looking for work, not
volunteering, not homemaking, and not

Table 2. Characteristics of study participants, by sex and productivity?
Men (n = 330) Women (n = 233)

Productive | Nonproductive Productive | Nonproductive
Characteristics (n=133) (n=197) pvalue | (n=135) (n=98) p value
Demographic characteristics
Age (y), mean 68.20 76.07 <0.05 68.67 77.57 <0.05
Number of survival y, mean 11.78 13.58 <0.05 12.42 13.03 0.49
Married or partnered, % 81.15 78.79 0.76 45.93 37.89 0.23
Hispanic ethnicity, % 3.79 9.60 <0.05 5.88 6.19 0.92
Nonwhite race, % 15.27 12.69 0.51 15.44 18.75 0.51
Household income = $30,000, % 61.42 40.98 <0.05 44.35 22.09 <0.05
Some college education or higher, % 76.67 66.67 0.06 77.34 56.32 <0.05
Rectal cancer treatments, %
Surgery: anastomosis 59.09 46.46 <0.05 66.18 55.67 0.10
Surgery: temporary ostomy 12.88 12.12 0.84 8.82 13.40 0.27
Surgery: permanent ostomy 25.00 38.38 <0.05 22.79 27.84 0.38
Radiotherapy for rectal cancer 49.24 43.43 0.30 33.82 25.77 0.19
Chemotherapy for rectal cancer 57.58 51.01 0.24 50.00 43.30 0.31
Health status at time of survey
Overweight/obese (body mass index = 25 kg/m2), mean 23.85 2143 0.61 31.34 29.47 0.76
Charlson-Deyo comorbidity score, mean 0.59 1.04 <0.05 0.45 1.20 <0.05
Any other pelvic cancer, % 12.88 1717 0.29 9.56 6.19 0.35
COH physical well-being (0 = low; 10 = high), mean 7.77 7.42 0.10 7.44 7.16 0.28
COH social well-being (0 = low; 10 = high), mean 745 7.19 0.31 7.98 7.72 0.36
COH psychological well-being (0 = low;10 = high), mean 7.95 7.50 <0.05 7.76 7.28 <0.05
COH spiritual well-being (0 = low; 10 = high), mean 7.37 7.09 0.22 743 7.27 0.55
Is support from family and friends sufficient to meet your needs? 8.74 8.07 <0.05 8.53 7.59 <0.05
(0 = not at all; 10 = extremely), mean
Current smoker, % 40.00 27.69 <0.05 58.21 52.63 0.40
Bowel function at time of survey
How often had soilage in undergarments during the day in past 213 2.21 0.52 1.95 2.03 0.56
4 wk (1 = never, 5 = always), mean
How often had loose stool in past 4 wk (1 = never, 5 = always), mean 2.65 2.84 0.11 2.58 247 0.45
How often altered activities because of bowel function in past 2.08 2.19 0.35 2.04 2.03 0.98
4 wk (1= never, 5 = always), mean
Highest number of bowel movements or bag emptying per d in past 5.79 6.39 0.45 6.37 455 <0.05
4 wk, mean
Lowest number of bowel movements or bag emptying per d 1.58 2.09 0.19 1.80 1.28 <0.05
in last 4 wk, mean

a Productive = employed (full time, part time, unemployed and looking for work), and/or volunteer, and/or homemaker.

COH = City of Hope.
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disabled). Fourteen respondents did not
provide answers to the productive activi-
ties questions.

Descriptive Statistics for Rectal
Cancer Respondents
Demographic Characteristics

Average age of the rectal cancer survivor
cohort was 73.1 years, and 63% were mar-
ried or partnered at the time of survey. Sex
composition was 59.1% men and 40.9%
women. More male than female rectal
cancer respondents were likely to be mar-
ried or partnered (80% vs 42%, p < 0.05)
or to have an annual household income of
$30,000 or more (50% vs 35%, p < 0.05).
Rectal Cancer Treatment

Compared with male rectal cancer
survivors, female survivors were more
likely to have had anastomoses as surgical
treatment (61% vs 52.5%, p < 0.05) and
less likely to have received radiotherapy
(30.6% vs 45.5%, p < 0.05).
Health Status at Time of Survey

More female than male rectal cancer
survivors were overweight or obese (30%
vs 23%, p < 0.05), were smokers (55% vs
33%, p < 0.05),and had higher social well-
being scores (7.9 vs 7.3, p < 0.05). Male
rectal cancer survivors were nearly twice
as likely as female rectal cancer survivors
to have experienced another pelvic cancer
(primarily prostate cancer among men;
15% vs 8%, p < 0.05).
Bowel Function at Time of Survey

For the 4 weeks before completing the
survey, male rectal cancer survivors re-
ported substantially higher frequency of
soilage in undergarments (p < 0.05) and
loose stools (p < 0.05) than female rectal
cancer survivors did.

Characteristics of Productive and
Nonproductive Rectal Cancer Survivors,
by Sex
Demographic Characteristics of Productive
and Nonproductive Rectal Cancer Survivors
For both men and women, productive
rectal cancer survivors were significantly
younger than nonproductive rectal cancer
survivors (men: 8 years, p < 0.05; women:
9 years, p < 0.05), and were more likely
to have an annual household income of
$30,000 or greater (men: 61% vs 41%,
p < 0.05; women: 44% vs 22%, p < 0.05;
Table 2). Productive female rectal cancer

survivors had higher educational at-
tainment than nonproductive female
survivors (77% vs 56%, p < 0.05). Non-
productive male rectal cancer survivors
had significantly longer survivorship
periods than their male productive coun-
terparts did (by 1.8 years, p < 0.05). Pro-
ductive male rectal cancer survivors were
less likely to be Hispanic compared with
nonproductive male survivors (3.79% vs
9.60%, p < 0.05).
Rectal Cancer Treatments

Among productive male rectal cancer
survivors, surgical treatment with an
anastomosis was more prevalent com-
pared with nonproductive male survivors
(59% vs 46%, p < 0.05), and, conversely,
treatment with a permanent ostomy was
less prevalent (24% vs 38%, p < 0.05;
Table 2). Types of rectal cancer treat-
ments were not significantly related to
productivity status for female survivors.
Rates of receipt of radiotherapy and
chemotherapy between productive and
nonproductive rectal cancer survivors
were not significantly different for both
men and women survivors.
Health Status at Time of Survey

Both male and female nonproductive
rectal cancer survivors had higher co-
morbidity scores than productive rectal
cancer survivors did (p < 0.05 for men
and women), whereas both productive
male and female rectal cancer survivors
had higher psychological well-being
scores than nonproductive survivors
did (p < 0.05 for both men and women;
Table 2). Both productive male and fe-
male survivors reported receiving higher
levels of support from family and friends
than nonproductive survivors (men: 8.74
vs 8.07, p < 0.05; women: 8.53 vs 7.59,
p < 0.05). Among male rectal cancer sur-
vivors, productive men were more likely
to smoke than nonproductive men (40%
vs 28%, p < 0.05).
Bowel Function at Time of Survey

Productive female rectal cancer sur-
vivors had a higher average number of
bowel movements or colostomy bag emp-
tyings per day than did nonproductive fe-
male survivors for both the highest (6.4 vs
4.6 movements or bag emptyings per day,
p < 0.05) and lowest (1.8 vs 1.3, p < 0.05)
frequency days (Table 2). No statistically
significant differences in bowel function
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between productive and nonproductive
male rectal cancer survivors were found.

Multiple Logistic Regression
Women

Altogether, the independent variables
included in the logistic regression for
female rectal cancer survivors explained
a statistically significant portion of the
variance in the odds of being productive
(p < 0.05). However, the only individual
variable to reach statistical significance
was the Charlson-Deyo comorbidity in-
dex for the 12 months before the survey;
the higher the comorbidity burden, the
lower the odds of female rectal cancer
survivors participating in productive ac-
tivities (p < 0.05; Table 3).
Men

All the independent variables included
in the logistic regression for male rectal
cancer survivors explained a statistically
significant portion of the variance in
the odds of being productive (p < 0.05;
Table 3). Eight variables predicting par-
ticipation in productive activities by male
rectal cancer survivors were statistically
significant. Those male survivors whose
rectal cancer was diagnosed at regional or
distant stages or had a higher Charlson-
Deyo comorbidity index score in the
year before the survey had lower odds of
participating in productive activities at
the time of the survey (p < 0.05 for both).
Longer rectal cancer survival periods,
receipt of chemotherapy, higher current
body mass index, current smoker, annual
household incomes of $30,000 or greater,
and receipt of positive on-the-job feed-
back and flexible working conditions after
rectal cancer diagnosis or surgery were
associated with significantly higher odds
of being productive (p < 0.05 for each).

DISCUSSION

We sought to understand the deter-
minants of being engaged in productive
activities—employment, volunteering,
and homemaking—among long-term
rectal cancer survivors. Compared with
their nonproductive counterparts, pro-
ductive male and female rectal cancer
survivors were on average eight to nine
years younger, and had higher educa-
tional attainment and incomes. In ad-
dition, survivors with anastomoses were
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more likely to be productive than those
with permanent ostomies. In the logistic
regressions, higher comorbidity burden
was associated with lower levels of pro-
ductive activities among doth men and
women. These results reinforce findings
from our previous research in veterans
with ostomies* as well as other research
on the general population of rectal cancer
survivors* that high comorbidity burden
is significantly associated with lower
HRQOL and affects more domains than
having an ostomy. Survivors with above-
average and/or increasing comorbidity
burdens should be regularly evaluated
for medical care, care management, and
support service needs. Survivorship care
plans for patients with rectal cancer
should include routine monitoring and
evaluation for decreasing engagement in
nonmarket productive activities—volun-
teering and homemaking. Productive rec-
tal cancer survivors should be monitored
for increasing difficulties in sustaining

their productive roles and activities; those
identified should receive help to resolve
barriers to remaining productive at the
same level, adjusting productive activities
in the workplace and home to transition
to fewer and/or easier productive activi-
ties. The goal is for these transitions to be
perceived as planned, not unexpected. In-
tegrated health care systems with a single
electronic medical record system have a
structural advantage in implementing
coordinated management of multiple
comorbidities.

With the total number of cancer sur-
vivors increasing and living longer after
diagnosis,®® understanding the long-term
effects of cancer and cancer treatments
on patients and their families is impera-
tive for formulating health care delivery
reforms and policy initiatives.’! Previous
research has demonstrated that the conse-
quences of anastomosis or colostomy for
rectal cancer can manifest for many years,
and include psychological problems!+°2-5¢

and interference with work.5-% Cancer-
related fatigue can affect up to one-third
of survivors and is associated with much
higher levels of disability compared with
persons without cancer.’ Having a per-
manent ostomy appears to inhibit rectal
cancer survivors, especially women, from
seeking and holding jobs.%¢ Many osto-
mates report feeling stigmatized by their
appliance and being more likely to avoid
situations where they must interact with
others and use bathrooms in their work-
places and other locations outside their
homes."! Ostomies are also associated
with multiple HRQOL difficulties, in-
cluding those related to travel, social situ-
ations, and appearance.!+525361-65 Rectal
cancer survivors experiencing challenges
could benefit from coordinated support
of health and vocational professionals
regarding remaining productive, coping,
managing self-care, and maintaining
social networks and personal relation-
ships.’5 Unmet information needs are

Table 3. Multiple logistic regression results: Participation in work and/or volunteer and/or homemaking activities
of men and women rectal cancer survivors
Men Women

Standard Standard
Parameter Estimate error Wald %2 | pvalue Estimate error Wald y? p value
Intercept -122.60 53.29 4.46 <0.05 -39.38 67.20 0.34 0.56
lleostomy for rectal cancer -0.33 0.82 0.16 0.68 13.35 1262.0 0.0001 0.99
Permanent ostomy for rectal cancer -0.43 0.35 1.54 0.21 0.45 0.45 1.03 0.31
Rectal cancer regional stage or higher -0.93 0.38 6.12 <0.05 -0.05 0.44 0.01 0.91
Years since rectal cancer surgery 0.05 0.03 413 <0.05 0.02 0.03 0.31 0.58
Receipt of radiotherapy for rectal cancer 0.12 0.40 0.09 0.77 0.63 0.49 1.63 0.20
Receipt of chemotherapy for rectal cancer 0.87 0.45 3.69 <0.05 -0.80 0.54 2.21 0.14
Any other pelvic cancer 0.07 0.40 0.03 0.85 0.59 0.74 0.63 043
Prior year Charlson-Deyo comorbidity index -0.39 0.14 7.76 <0.05 -0.59 0.19 10.03 <0.05
Current body mass index (kg/m?) 0.06 0.03 4.10 <0.05 0.03 0.03 1.22 0.27
Current smoker 0.87 0.32 7.44 <0.05 0.25 0.37 0.47 0.49
Physical well-being 0.18 0.11 2.58 0.1 0.07 0.12 0.33 0.56
Social well-being -0.11 0.10 1.21 0.27 -0.07 0.13 0.26 0.61
Psychological well-being 0.21 0.16 1.66 0.20 0.28 0.21 1.65 0.20
Spiritual well-being 0.00 0.09 0.00 0.98 -0.15 0.13 1.43 0.23
Married or partnered -0.16 0.38 0.18 0.67 -0.06 0.38 0.03 0.87
Hispanic ethnicity -1.24 0.67 342 0.06 0.75 0.84 0.80 0.37
Nonwhite race -0.45 0.45 1.01 0.32 0.13 0.53 0.06 0.81
Some college education or higher 0.18 0.34 0.29 0.59 0.60 0.41 2.16 0.14
Household income > $30,000 0.73 0.32 5.27 <0.05 0.55 0.43 1.65 0.20
Receipt of positive job action because of cancer 1.20 0.39 9.69 <0.05 0.12 0.55 0.05 0.82
Receipt of negative job action because of cancer -0.08 0.45 0.03 0.86 -0.12 0.68 0.03 0.86
Model 2 (df = 21) 63.84 <0.05 35.21 <0.05

ORIGINAL RESEARCH & CONTRIBUTIONS

The Permanente Journal/Perm J 2018;22:17-022

21



ORIGINAL RESEARCH & CONTRIBUTIONS

prevalent in 36% to 48% of cancer sur-
vivors; furthermore, patients who were
less satisfied with information received
and had more unmet information needs
reported more anxiety, more depression,
and lower quality of life.’

We considered homemaking as a
productive activity—unpaid nonmar-
ket production of household services,
which, if not performed by a household
member, would have to be purchased on
the market. We found that female rectal
cancer survivors were engaged in all types
of productive activities at a higher rate
than male survivors were (59% vs 42%).
Overall, women were more likely to be
employed, volunteering, and/or home-
making; men were more likely to report
being retired. One consideration is that
male survivors may underreport their
homemaking activities. Some husbands
may have gradually taken on more home-
making activities but did not perceive
or report themselves as homemakers,
especially if their spouses were also per-
forming homemaking tasks. Also, female
spouses or partners tend to take on care-
giving responsibilities for their partners
(60% of caregivers who care for someone
aged 50 years or older are female, and
most provide care for a relative).?

Compared with nonproductive female
rectal cancer survivors, productive female
rectal cancer survivors had significantly
more daily bowel movements per day
than did nonproductive women. We do
not interpret this association to mean
that more bowel movements generate
more productivity; rather, women sur-
vivors who face the demands of balanc-
ing employment, volunteering, and/or
housekeeping may be more focused on
their bowel function. Working female
rectal cancer survivors often find their
employment situations demotivating and
emotionally stressful.58-606465 Survivors
who continue to expose themselves to
productive activities and the associated
physical and social environments (em-
ployment and volunteering can reduce
access to bathrooms and greater involve-
ment in social groups) may find that any
amount of bowel dysfunction is disrup-
tive and socially embarrassing. This may
reduce their tolerance of bowel problems
and increase their propensity to report

bowel problems. Moreover, survivors
who need the income from employment
to meet their daily needs may be more
likely to continue working despite poor
bowel function.

The major strengths of our study are
as follows: 1) having the data to treat
volunteering and homemaking as pro-
ductive activities equivalent to employ-
ment, 2) combining social survey and
electronic medical record data, and 3)
having a defined Health Plan population
with continuing enrollment patterns. We
were able to define and identify our study
population before we administered our
survey. By using a target population of
cancer survivors enrolled in an integrated
managed care system with sophisticated
informatics resources, we captured nearly
all medical care use of our survey respon-
dents during their cancer treatment and
survivorship. We also measured comor-
bidity burden, health insurance cover-
age, and cancer status and achieved a
good response rate to our lengthy mailed
survey, in part because of our consider-
able experience of more than 50 years
in conducting research in our managed
care system. However, except for use of
medical care, our cross-sectional design
was restricted to participant recall for
historical self-reported data, which are
subject to reinterpretation in light of
subsequent events.

CONCLUSION

Counting both market and nonmarket
activities as productive is innovative and
recognizes the continuum of contribu-
tions survivors make to their families
and communities. We have confirmed our
previous finding that comorbidity burden
reduces the ability of male rectal cancer
survivors to sustain productive activi-
ties, and we now know that it similarly
affects female rectal cancer survivors.*
Our findings also suggest that physi-
cians caring for rectal cancer survivors
should be monitoring for manifestations
of multiple interacting diseases, including
the physical, social, emotional, and cog-
nitive components of HRQOL. Rectal
cancer survivors with multiple chronic
conditions may benefit from periodic
social surveys of HRQOL to identify

self-reported functional impairments that
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may not be visible during routine office
visits. Time plots of HRQOL scores
could reveal erosion of functional status
as comorbidities progress and additional
diseases emerge.

Cancer reduces the economic well-
being of affected adults and their fami-
lies. Male rectal cancer survivors with
advanced disease are more likely to be
restricted from participating in both
market and nonmarket productive ac-
tivities during their survivorship periods
than those with less advanced disease.
Future research should examine whether
this subgroup of survivors could benefit
from additional health coaching and en-
vironmental support to cope with their
changes in bowel function and external
appearance, thereby facilitating their
productive activities.

Finally, we found evidence that sup-
portive work environments can sustain
productive activities among male rectal
cancer survivors in particular. This assis-
tance could include emotional support
from supervisors, co-workers, and family
members. It could also include environ-
mental modifications, such as reducing
business travel and modifying workplace
bathrooms to make it more convenient
for ostomates to empty, clean, or change
their ostomy bags. %
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Care and Heal

The physician takes care, nature heals.

— Hippocrates of Kos, 460 BC - 370 BC, Greek physician of the Age of Pericles
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ABSTRACT

Context: There is a movement toward trauma-informed, trauma-focused psychiatric
treatment.

Objective: To examine Adverse Childhood Experiences (ACE) survey items by sex and
by total scores by sex vs clinical measures of impairment to examine the clinical utility of
the ACE survey as an index of trauma in a child and adolescent mental health care setting.

Design: Descriptive, polychoric factor analysis and regression analyses were employed
to analyze cross-sectional ACE surveys (N = 2833) and registration-linked data using past
admissions (N = 10,400) collected from November 2016 to March 2017 related to clinical
data (28 independent variables), taking into account multicollinearity.

Results: Distinct ACE items emerged for males, females, and those with self-identified
sex and for ACE total scores in regression analysis. In hierarchical regression analysis, the
final models consisting of standard clinical measures and demographic and system vari-
ables (eg, repeated admissions) were associated with substantial ACE total score variance
for females (44%) and males (38%). Inadequate sample size foreclosed on developing a
reduced multivariable model for the self-identified sex group.

Conclusion: The ACE scores relate to independent clinical measures and system and
demographic variables. There are implications for clinical practice. For example, a child
presenting with anxiety and a high ACE score likely requires treatment that is different
from a child presenting with anxiety and an ACE score of zero. The ACE survey score is
an important index of presenting clinical status that guides patient care planning and

intervention in the progress toward a trauma-focused system of care.

INTRODUCTION

The movement toward trauma-informed
and trauma-focused psychiatric treat-
ment is an important consideration that
requires considerable professional edu-
cation and adjustment in the system of
care. For example, psychiatric treatment
generally focuses on specific diseases,
disorders, and syndromes, whereas, in
actuality, from the perspective of devel-
opmental psychopathology, the gateways
to diagnostic entities—whether idio-
pathic or constitutional—are invariably

influenced by environmental factors such
as early experiences. In the future, the
ability to understand and contextualize
the report of early adverse or traumatic
experiences will fundamentally influence
the approach to diagnosis and treatment
of all psychiatric entities.! This proposi-
tion is reminiscent to some extent of the
longstanding distinction between the
categorical and dimensional approaches
to conceptualization. For example, ado-
lescent depression may be efficiently mea-
sured as a multidimensional entity.? Such

arguments represent a false dichotomy,
and more modern algorithmic approaches
to diagnosis and treatment take into ac-
count the multiaxial nature of mental
disorders.>”

In this article, we examine the rela-
tionship between Adverse Childhood
Experiences (ACE) Study survey scores
as an index of trauma and measures of
impairment typically used systemwide
locally to evaluate the clinical severity
of referrals and admissions to the re-
gional Child and Adolescent Addiction,
Mental Health and Psychiatry Program
(CAAMHPP) in Alberta, Canada.
The main purpose of this study was to
establish an evidence base, as the first
step for becoming trauma-informed and
ultimately trauma-focused at a system
level vis-a-vis the implementation of the
ACE survey.

Even though the link between trauma,
human development, and subsequent
lifespan adaptation has long been es-
tablished, a focus on child health policy
formation®'® to guide the development
of trauma-informed and trauma-focused
intervention is only beginning to take
shape as a standard of care in mental
health systems." Although many regional
institutions in Canada are moving to-
ward developing policies, guidelines, and
education, implementation at the level of
patient care lags.

One of the most influential bodies of
work advancing the importance of the
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impact of early adversity in relationship
to developmental psychopathology has
been the ACE Study,02 especially in
respect to overall health status during
the lifespan.?+2¢ Nevertheless, children’s
health and mental health systems’ re-
sponses continue to plod, as at the time
of the seminal Kirby Report,?” especially
within our own catchment. For example,
there is evidence of local systemic stigma
based on population data analysis, in that
children registered in tertiary mental
health services receive less emergency
and inpatient treatment for their physical
disorders after psychiatric diagnosis than
do children with no mental disorder, even
though they have more physical and bio-
medical diagnoses at the levels of ambu-
latory and provincial physician billing.?®

We report on the development of the
evidence base by examining the ACE
survey scores in relationship to the es-
tablished clinical measures of clinical
severity, global function, and problem
severity collected routinely for children
and adolescents referred and accepted for
treatment.?% Systemwide implementa-
tion of the ACE survey, as a first step,
positions CAAMHPP to become an
evidence-based, trauma-informed ser-
vice organization, because ACE survey
scores necessarily must relate to clinical
outcomes in order to evaluate the effect
of trauma-focused interventions in clini-
cal practice. We hypothesized that ACE
scores would be positively associated
with our standard measures of clinical
severity and impairment in addition to
demographics (age, sex, family compo-
sition) and system variables (repeated
admissions). Through this examination,
we set the stage for evaluating clinical
interventions in relationship to ACE
scores and treatment outcomes that may
inform our long-term goal of developing
effective trauma-focused care.

METHODS

This research was conducted under The
University of Calgary Research Ethics
Board approval (REB15-1057).

Staff Training and Data Collection

After participation in the Alberta Fam-
ily Wellness Initiative 2014 Accelerating
Innovation Symposium, the CAAMHPP

administration decided in December 2014
to implement the ACE survey. After 2
formal staff orientations (N = 300) and
dissemination of a plan for electronic sur-
vey data collection, voluntary implemen-
tation of the ACE survey commenced in
November 2015, and mandatory imple-
mentation of the ACE survey for each
registration began in September 2016.

Staff orientation and training about the
ACE Study and survey criteria continued
biannually between 2014 and 2017. An
online presentation and training manual
were developed and disseminated in Sep-
tember 2016, and ACE training was em-
bedded in new staff orientation, ensuring
a minimal level of consistency in survey
completion and thereby enhancing the
potential for collecting reliable and valid
data. The ACE total score was entered
into the regional information system
commencing in November 2015. Subse-
quently in April 2016, all 10 ACE survey
items were embedded in the information
system, which also contained the clinical
profile, outcomes, and demographic and
system-level data from which the data for
this study were extracted and analyzed.

Each clinical area collected the data
and completed the survey as best fit its
practice model. For example, some areas
might complete the survey on admission
if this fit with their model of engagement
or, alternatively, gather the ACE survey
information during the course of treat-
ment. Training feedback indicated that
the ACE survey items represented infor-
mation normally collected in the course of
assessment and treatment, and the survey
presented a way to formalize data collec-
tion to inform clinical treatment via the
ten nominal categories of early childhood
adversity as embedded in the ACE survey.
The main message disseminated was that
the implementation was not gathering
new information; rather the ACE survey
represented a novel way of organizing
clinical information in relation to patient
care. The training process also presented
the opportunity to disseminate the edu-
cation developed by the Alberta Family
Wellness Initiative.

Participants
Eligible participants included all
postimplementation active-treatment

enrollments (not consults or assessments;
N = 9329 registrations to the regional ter-
tiary child addiction and adolescent men-
tal health services [CAAMHPP, Alberta
Health Services, Calgary Zone, Alberta,
Canada]). The registrations consisted
of 2464 unique males (mean age = 12.3
years), 3268 unique females (mean age =
14.7 years), and 77 unique others (self-
identified sex; mean age = 18.8 years).

Instruments
Measurement of clinical profiles of

patient referrals and enrollments in the

regional tertiary child addiction and
adolescent mental health services are
well described; valid and reliable mea-
sures collected on referral, admission,
and discharge have been employed at

CAAMHPP since April 2002, and the

admission and discharge Strength/Con-

cern scale were implemented in 2008.3

The following measures constituted the

independent variables:

1. Admission and discharge ratings of global
function were included, as were admission
and discharge ratings of problem severity
(Strength/Concern scale), which consti-
tute the measurable treatment plan.?3
Improving function and reducing prob-
lem severity represent the core objectives
of any intervention, and employing
long-established published measures of
these domains is value added.

2. The Western Canada Waiting List
Children’s Mental Health-Priority
Criteria Score (WCWL-CMH-PCS)
form has been completed regularly for
first-time admissions since 2002 re-
gionally.3* The WCWL-CMH-PCS
form consists of 18 clinical items cap-
turing the clinician raters’ assessment
of urgency and has been described in
detail elsewhere.?*3! This measure of
clinical urgency prioritizes clients’rela-
tive position on waiting lists in clinics.
The items sum to a total score of 100;
however, each item is a relatively inde-
pendent domain of measurement highly
relevant to providing a detailed clinical
picture when employed to compare
clinically distinct groups or, in this study,
the relationship to ACE survey scores.

3. Demographic data (age, sex, family
composition) and system variables were
collected. For demographics, family
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composition by increasing clinical risk
consisted of 3 groups: a) blended/bio-
logical families; b) single parent; and
¢) blood relatives, foster care, or ward of
the government. The system variables
were repeated admissions and length
of stay. (Other system variables, such
as the reason for referral, and diagnosis
were not included because these vari-
ables did not map efficiently onto the
sample construction employed in the
final analysis.)

4.’The ACE survey total score, the de-
pendent variable in analyses, was the
sum of 10 items describing distinct
categories of early adversity (http://
ACEstudy.org/the-ace-score.html).
Many studies testify to the validity
of the ACE survey.?12332-3¢ Two forms
of ACE survey total scores (cross-
sectional and registration-linked)
were employed as detailed in the next
2 sections.

Sample Construction

The present model of care employed in
the regional child and adolescent mental
health service is episodic, meaning that
once enrolled in the system of care, a
patient may have a single admission or,
depending on need, multiple admissions
(eg, emergency, inpatient, ambulatory
services, or specialized services). The unit
of analysis in the present study was each
patient, and patients at CAAMHPP
tend to have on average three admis-
sions. One assumption supporting the
validity of this approach is that early
adversity—measured using the ACE
survey—preceded mental disorder and
the need for services. Many patients in
the served population had been admitted
before the implementation of the ACE
survey. In construction of the dataset
under analysis, baseline (first admission)
clinical profiles and demographics were
linked to last-admission outcomes data
(global function and Strength/Concern
ratings). These data were then linked to
the ACE survey data (cross-sectional
data). Exploratory analyses were conduct-
ed to examine the relationship between
the models of ACE survey data on the
basis of cross-sectional admissions with
data linked to all registrations for each
patient (registration-linked data).

Data Analysis

Demographic variables were examined
regarding potential modification and con-
founding effects. Sex was found to have a
significant relationship with both depen-
dent and independent variables, and hence
sexes were analyzed separately. Descriptive
statistics included mean, median, count of
subsample size, lower 95% confidence in-
terval, and upper 95% confidence interval.
Significant differences were identified in
the bivariate and multivariable analyses
employing factor loadings, regression
analysis p values, and, where applicable,
comparisons of 95% confidence intervals
(z set to 1.96).

Polychoric Factor Analysis

We validated the sample construction
and examined the relationship between
ACE items and total ACE scores (de-
pendent variables) and important inde-
pendent variables using polychoric factor
analyses (designed for binary data) of
the ACE survey items’ factor structure.
We also compared the results for the
bivariate and multivariable hierarchical
models-based ACE survey data linked
with clinical profile data on the basis of
cross-sectional unique individuals and the
registration-linked samples.

Polychoric factor analysis of males
(cross-sectional ACE items: n = 831)
produced one factor (eigenvalue = 4.98)
that accounted for 83% of the variance in
the ACE score items for males. For the
polychoric factor analysis of registration-
linked ACE items for males (n = 3004),
one factor (eigenvalue = 4.75) accounted
for 77% of the variance in the ACE score
items for males.

Polychoric factor analysis of females
(cross-sectional ACE items: n = 1387)
produced one factor (eigenvalue = 5.23)
that accounted for 84% of the variance
in the ACE score items for females. The
polychoric factor analysis of females’
registration-linked ACE items (n = 5196)
had one factor (eigenvalue = 5.51) that
accounted for 85% of the variance in the
ACE score items for females.

For others (cross-sectional ACE items:
n = 39), the sample size was not suffi-
cient to calculate the polychoric factor
structure. For registration-linked ACE
score item data (ACE items: n = 513),
one factor (eigenvalue = 5.62) accounted

for 77% of the variance in the ACE score
items for others.
Collinearity

In addition to descriptive statistics and
bivariate and multivariable hierarchical
linear regression analyses, collinearity
among the variables was examined because
of the high degree of correlation between
the continuous and discrete independent
variables. Potential collinearity of the
independent variables was examined by
comparing bivariate and multivariable
analyses. Collinearity is indicated in the
comparison by sign reversal and inflated
standard errors in the B-coefficient in the
regression on the dependent variable.?

Multivariable hierarchical regression
analysis was selected as the optimum
method to identify for each sex the most
parsimonious model while controlling
for collinearity. Multivariable hierarchi-
cal regression permits grouping of related
variables (as described earlier in the “In-
struments” section), which are then added
successively to the model. Examination
of independent variables contributing
significantly to the full models at each
stage permitted selection of the reduced
parsimonious models. Both full and re-
duced models were examined for potential
collinearity.

There were 400 possible pairwise cor-
relations including the dependent ACE
score totals variable, and 361 with the
dependent variable omitted. Of these cor-
relations, there were 290 significant corre-
lations (p < 0.05) including the dependent
variable and 267 significant correlations
omitting the independent variable, in-
dicating a high degree of potential col-
linearity. An examination of collinearity
was undertaken comparing changes in
the standard errors and magnitude and
sign (positive or negative) of the bivariate
analyses results with the standard bivari-
ate regression models for each sex and the
full hierarchical regression models.

For each case, in comparison within
variables between the bivariate and multi-
variable models, the standard errors were
within 10% and Bs were within 20%. Sign
changes were observed for both males and
females on the WCWL-CMH-PCS items:
Danger to self-2, School and/or work-2
and Comorbid medical conditions-2. Sign
changes were observed for females on the
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WCWL-CMH-PCS items: Does the
child/adolescent (patient) have problems
in the context of the home?-2, Female
Prognosis without further intervention-2,
Female Children’s global assessment of
functioning scale-2, Female Internalize
symptoms-2, Female Externalize symp-
toms/disruptive behavior-2, and Female
Comorbid psychiatric conditions-2.

All the independent variables measure
a single construct (psychopathy); hence,
it may be expected that these would
be intercorrelated. Hierarchical linear

regression provided a means of grouping
the variables in a meaningful way. For
example, Strength/Concern and function
ratings are composites of the measur-
able treatment plan (Group 1) and the
WCWL-CMH-PCS items (Group 2)
groups; additionally, demographic and sys-
tem variables (Group 3) were grouped for
convenience to examine the potential ef-
tects of collinearity. Of all the independent
variables, when we compared hierarchical
regression models (full and reduced) with
bivariate regression results, only 2 variables

2 Proportion refers to the number of observations endorsing the ACE item.

® Within sex cross-sectional vs registration-linked nonoverlapping 95% confidence interval.

¢ Between sex (male vs female) nonoverlapping 95% confidence interval.

ACE = Adverse Childhood Experiences; LCI = lower 95% confidence interval; UCI = upper 95% confidence interval.

in the full hierarchical model for females
provided evidence of collinearity in sign
reversal and magnitude change. External-
izing symptoms/disruptive behavior-2 and
Comorbid psychiatric conditions-2 shifted
from significant in the bivariate model
to nonsignificant in the full hierarchical
model, but they were not in the final mod-
el. On the basis of this examination and
approach to modeling,* multicollinearity
was deemed to have minimal effect in
respect to the final models. The potential
effect of multicollinearity was possible
given the high level of intercorrelation

Table 1. Description of Adverse Childhood Experiences item scores by sex amors al.l of the.van.ables.' Ewdence. of
the effective multicollinearity comparing
Cross-sectional Registration-linked bivariate and multivariable models was
) Proportions Proportions? examined in detail, finding a minimal
ACE item Observed (LC1, UC) Observed (LC1, UCl) influence, particularly in the hierarchical
Male regression analysis.
1. Emotional abuse®® 831 0.28 (0.25, 0.31) 3004 0.36 (0.34, 0.38)
2. Physical abuse® 831 0.15(0.12,0.17) 3004 0.19(0.18, 0.21) RESULTS
3. Sexual abuse® 831 0.04 (0.03, 0.06) 3004 | 0.06(0.05,0.07) Table 1 compares the proportional
4. Lack of Iove/support“ 831 0.27 (0.24, 0.3) 3004 0.34 (0.32, 0.35) distributions of responses for each ACE
5. Neglect® 831 0.1(0.08,0.12) 3004 0.16 (0.15, 0.18) item collected in cross-section for a single
6. Parental divorce/separation® 831 0.5 (0.46, 0.53) 3004 0.56 (0.54, 0.58) admission (at the time of and during the
7. Spousal abuse of parent 831 0.2 (0.17,0.23) 3004 0.24 (0.23,0.26) course of admission) or on the basis of
8. Parental substance abuse 831 0.25 (0.2, 0.28) 3004 0.28 (0.27, 0.3) data linkage by each individual patient
9. Parental mental ilness®> 831 0.48 (0.45, 0.52) 3004 0.55(053,057) | registration to the clinical profile data with
10. Parental incarceration 831 0.07 (0.05, 0.09) 3004 0.09 (0.08, 0.1) baseline data from the first admission and
el outcomes data from the last discharge.
1. Emotional abuse® 1387 | 035(033,038) | 519 | 043(042,045 | FromTablel higherproportionsindicate
2. Physical abuse® 1387 0.18 (0.16,0.2) 5196 025(023,026) | 2 greater number of the group is closer to
3. Sexual abuse* 1387 0.15(0.13,0.17) 5196 0.2 (019, 0.21) ilﬁ g,aé?e 1 compared with the Val/‘f’c%
4. Lack of love/support® 1387 | 041(0.38,044) | 519 05(049,051 | Al differences in proportions (sex, .
5 Neglect 1387 0.12 (01, 0.13) 5196 | 045(015,047) | ‘e number proportion) between linked
- - - - — . e and cross-sectional data were less than 9%
6. Parental divorce/separation 1387 0.48 (0.46, 0.51) 5196 0.54 (0.53, 0.56) 1 . .
within each sex (maximum 8% for item
7. Spousal abuse of parent 1387 0.21(0.19,0.24) 5196 0.26 (0.25, 0.28) 8 for males and maximum 9% for item 3
8. Parental substance abuse 1387 0.29(0.27,0.32) 5196 0.34(0.32, 0.35) for females), notwithstanding that there
9. Parental mental illness® 1387 0.56 (0.54, 0.59) 5196 0.64 (0.62, 0.65) were a number of within sex (ACE items
10. Parental incarceration 1387 0.08 (0.07,0.1) 5196 0.1(0.09, 0.11) 1,2, 4, 6,9 for males and females) and
Other (self-identified sex) between sex differences (ACE items 1, 3,
1. Emotional abuse 39 0.44 (0.28, 0.6) 536 0.38 (0.33,0.42) 4,9). Note that there were very few cross-
2. Physical abuse 39 0.33(0.19, 0.5) 536 0.19(0.16, 0.23) sectional ACE surveys completed for the
3. Sexual abuse 39 0.28 (0.15, 0.45) 536 0.18(0.15,0.22) Other category, but that these linked with
4. Lack of love/support 39 0.56 (0.4, 0.72) 536 0.47 (0.42,0.51) 536 unique patient registrations, a ratio of
5. Neglect 39 0.28 (0.15, 0.45) 536 0.23(0.19, 0.27) 13.7 compared with 3.6 for males and 3.7
6. Parental divorce/separation 39 0.54 (0.37,0.7) 536 0.51(0.47, 0.55) for females. Comparison of the unlinked
7. Spousal abuse of parent 39 0.41 (0.26, 0.58) 536 0.33(0.29, 0.38) cross-sectional and registration-linked
8. Parental substance abuse 39 0.33(0.19, 0.5) 536 033(029,037) | datagroupsindicated that the datalinkage
9. Parental mental illness 39 0.64 (0.47,0.79) 536 0.56 (0.51, 0.6) was reliable for analyzing the relationship
10. Parental incarceration 39 0.23 (0.1, 0.39) 536 014 (011,047 | ©of the ACE survey data and the standard

clinical measures employed. The clinical
relevance of this approach is presented in
the Discussion section.
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Table 2. Polychoric factor analysis results by sex

ACE item from Male (n = 3004) Female (n = 5196) Other2 (n = 513)
registration-linked data (uniqueness) (uniqueness) (uniqueness)
1. Emotional abuse 0.87 (0.24) 0.83(0.32) 0.77 (0.41)
2. Physical abuse 0.81(0.34) 0.83(0.32) 0.78 (0.4)
3. Sexual abuse 0.34 (0.89) 0.62 (0.61) 0.57 (0.68)
4. Lack of love/support 0.69 (0.52) 0.76 (0.42) 0.77 (0.4)
5. Neglect 0.71(0.5) 0.86 (0.27) 0.85(0.28)
6. Parental divorce/separation 0.65 (0.58) 0.72 (0.49) 0.76 (0.42)
7. Spousal abuse of parent 0.76 (0.42) 0.8 (0.37) 0.81(0.35)
8. Parental substance abuse 0.71(0.5) 0.75(0.44) 0.77 (0.41)
9. Parental mental illness 0.65 (0.58) 0.57 (0.67) 0.6 (0.64)
10. Parental incarceration 0.57 (0.68) 0.64 (0.58) 0.78 (0.39)

2 Self-identified sex.
ACE = Adverse Childhood Experiences.

Table 2 shows the polychoric factor
structure for the registration-linked ACE
item data. All item loadings on factors
ranged between 2% and 17% of each
other. There were greater differences be-
tween the sex-based groups: ACE Item
3 (sexual abuse) loads on the factor for
females 45% more than for males, and
comparable to others (self-identified sex),
sexual abuse loads on the factor for others
40% more than for males. This observa-
tion indicates that the factor structure of
the cross-sectional and linked data was
stable and comparable and that females
and others reported sexual abuse more
than males did.

'The sample of patients with ACE scores
on at least 1 admission since implementa-
tion consisted of 1098 males of an aver-
age age of 11.6 years (standard deviation
= 4.6 years), 1686 females of average age
13.9 years (standard deviation = 6.1 years),
and 49 others of average age 17.3 years
(standard deviation = 7.1 years). The total
numbers admitted with outcome measures
since implementation was 3727 males,
6133 females, and 560 others.

Sex and family composition were associ-
ated (3 groups: biological/stepparent; single
parent; and adoptive or foster parent, ward,
or blood relative; %2 = 48.9, p < 0.0001).
Table 3 describes all the dependent and
independent variables underpinning the
development of a final parsimonious model
describing the relationship between 3
groups of independent variables and in-
dividual ACE survey score totals. Sexes
were considered separately for clarity of
comparison on the basis of between-group

differences within ACE score and within
independent variable distributions.

Table 3 also shows (indicated by a su-
perscript b) the independent variables that
were not significantly related to the ACE
total score in cross-sectional or linked bi-
variate analysis. Overall, for the significant
bivariate regression relationships, com-
pared with the bivariate regression results
of unique patient cross-sectional ACE
score totals on the independent variable,
the results were similar to the regression
on the registration-linked data variables.
For males, 29 variables significantly pre-
dicted cross-sectional ACE score totals,
and 27 variables significantly predicted
registration-linked ACE score totals.
For females, 28 variables significantly
predicted cross-sectional ACE scores,
and 26 variables significantly predicted
registration-linked ACE score totals. For
others, the sample size for cross-sectional
examination was too sparse to reliably
examine the relationship between ACE
scores and the independent variables.
For the others with registration-linked
ACE score data, 16 variables significantly
predicted registration-linked ACE score
totals. The results of the bivariate analysis
for registration-linked and cross-sectional
data indicated that the registration-linked
data results are stable and representative
compared with cross-sectional data. More
importantly, these results indicate that
most clinical and system measures were
related to the ACE score total, a finding
that underpins the centrality of the ACE
survey in clinical assessment and poten-
tially treatment.

Model Summary

A hierarchical multivariable regression
model was developed to describe the re-
lationship of ACE survey total scores to
the independent variables. Table 4 pro-
vides a summary of the final model, and
the details of the independent variables
in relation to the ACE total scores for
each sex are shown in Table 5. Model
development commenced with 3 groups
of registration-linked independent
variables resulting in the final reduced
model, which differed for males and
females: Group 1: Minimum admission
and maximum discharge global function
and Strength/Concern ratings; Group
2: WCWL-CMH-PCS items; and
Group 3: The system variable of number
of repeated admissions and the demo-
graphic variable of family composition.
Overall, the variables remaining in the
models accounted for 38% of the ACE
total score variance for males and 44% of
the variance for females.

Results Summary

1.'The proportional distributions of the
ACE items (Table 1) and the factor
structure of the ACE items (Table 2)
were consistent comparing by sex the
unique patient ACE scores linked in
cross-section with first admissions and
last discharges to all patient registra-
tion-linked ACE item survey data.
For example, there was only one factor
and although a number of items were
significantly different probably owing
to sample size (nonoverlapping 95%
confidence intervals), the proportions
differed by less than 9%. Differences
between males and females were ob-
served in cross-section in Table 1 for
ACE items 1,3, 4, 9; there was only one
uniqueness value in Table 2 for ACE
item 3 sexual abuse. There were insuffi-
cient data to include the cross-sectional
data for the Other category, but there
were sufficient linked data to examine
the ACE survey item factor structure
in the registration-linked data. Females
and others were distinct from males in
the factor loading structure, specifically
on Item 3 relating to sexual abuse.

2. Comparison of bivariate cross-sec-
tional and linked dependent and in-
dependent variable data indicated that
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Table 3. Descriptions by sex of the patient by dependent variable (ACE scores) and all independent variables

Male Female Other (self-identified sex)
Variable? Observed Mean (LCI, UCI) Observed Mean (LCI, UCI) Observed Mean (LCI, UCI)
ACE score total, cross-sectional 1098 2.46 (2.32, 2.6) 1686 2.89(2.77,3.01) 49 4.1(3.27,4.94)
Strength/concern admission-1 3727 2.99 (2.91, 3.06) 6113 3.49 (3.43, 3.56) 560 3.31(3.07, 3.54)
Strength/concern discharge-1 1146 3.16 (3.06, 3.26) 2004 3.27° (3.2, 3.33) 65 3.23 (2.89, 3.56)
Admission CGAS 1146 5.63 (5.46, 5.8) 2004 5.55 (5.43, 5.67) 65 5.36 (4.82, 5.9)
(add label for cross-sectional)-1
Discharge CGAS-1 2403 45.6 (45.15, 46.06) 4193 46.49 (46.16, 46.81) 100 48.7 (45.86, 51.54)
First admission CGAS-1 1146 3.47 (3.35, 3.59) 2004 3.29(3.2,3.37) 65 3.43(2.93,3.93)
Last admission CGAS-1 3572 38.4 (38, 38.79) 5902 38.45 (38.15, 38.75) 144 35.56 (33.85, 37.26)
First admission strength/concern-1 3525 59.03 (58.66, 59.4) 5732 61.68 (61.41, 61.95) 144 68.26 (66.3, 70.23)
Last discharge strength/concern-1 2936 2.42(2.36,2.47) 4949 2.49 (2.45, 2.53) 138 1.88 (1.73, 2.04)
No. of repeated admissions-3 2936 6.5 (6.4, 6.6) 4949 6.52 (6.45, 6.59) 138 7.42(7.09, 7.75)
Danger to self-2 3727 5.45(5.29, 5.6) 6113 7.3(6.97,7.62) 144 10.74 (9.66, 11.82)
Danger to others-2 1872 1.02 (0.93, 1.11) 2658 1.31°(1.22,1.4) 95 1.07 (0.94, 1.21)
Psychotic symptoms-2 1872 0.25(0.23, 0.28) 2658 0.09° (0.08, 0.1) 95 0.19(0.07,0.31)
Global age-appropriate 1872 0.39 (0.32, 0.46) 2658 0.39(0.34, 0.44) 95 0.06 (0.01, 0.13)
developmental progress-2
Children’s global assessment of 1872 0.22 (0.21,0.24) 2658 0.11(0.1,0.12) 95 0.17 (0.09, 0.25)
function scale (CGAS)-2
Internalize symptoms-2 1872 7.390 (7.24,7.54) 2658 6.89 (6.77,7) 95 6.27 (5.6, 6.94)
Externalizing symptoms/disruptive 1872 5.76 (5.56, 5.97) 2658 6.99 (6.84, 7.14) 95 5.28 (4.65,5.92)
behavior-2
Comorbid medical conditions-2 1872 1.79° (1.72, 1.86) 2658 0.93v(0.88, 0.98) 95 0.86 (0.59, 1.13)
Comorbid psychiatric conditions-2 1872 0.240(0.22, 0.27) 2658 0.33°(0.31, 0.36) 95 0.48 (0.35, 0.62)
Harmful substance use/misuse-2 1872 1.08 (1, 1.16) 2658 0.88(0.83, 0.93) 95 12(1,14)
Significant biological family history 1872 0.05 (0.04, 0.06) 2658 0.07 (0.06, 0.08) 95 0(0,0)
of mental illness-2
School and/or work-2 1872 1.38(1.33,1.42) 2658 1.48 (145, 1.52) 95 1.73 (159, 1.87)
Social/friendships/community 1872 0.32 (0.3, 0.34) 2658 0.22(0.2,0.23) 95 0(0,0)
functioning-2
Does the child/adolescent (patient) 1872 0.75(0.73,0.77) 2658 0.57 (0.55, 0.59) 95 0.54 (0.43, 0.64)
have problems in the context of the
home?-2
Family functioning or factors affecting 1872 3.79(3.71,3.87) 2658 3.37 (3.3, 3.44) 95 2.97 (259, 3.35)
child-2
Prognosis without further 1872 0.67 (0.65, 0.69) 2658 0.6 (0.58, 0.62) 95 0.4(0.3,0.5)
intervention-2
Degree of likely benefit with further 1872 6.37°(6.15, 6.59) 2658 5.38 (5.2, 5.56) 95 7.74 (6.79, 8.68)
intervention-2
Global urgency-2 1869 8.42 (8.31, 8.54) 2649 8.33(8.24,8.42) 95 8.4(7.9,8.9)
WCWL-CMH-PCS total score 1872 67.42 (66.43, 68.41) 2658 67.99 (67.26, 68.72) 95 67.85 (64.85, 70.86)
registration-linked-2
Cross-sectional length of stay-3 1869 38.21(37.61, 38.82) 2649 35.98 (35.52, 36.43) 95 33.83(32.01, 35.65)
First admission to last discharge 2705 91.6 (86.15, 97.06) 4450 83.68 (79.42, 87.94) 101 87.45 (55.39, 119.5)
length of stay-3
ACE score total, registration-linked 3647 1020.88 5933 853.96 (832.19, 144 1336.24

(986.79, 1054.97) 875.73) (1178.44, 1494.03)

a1 = MTP variables; 2 = WCWL-CMH-PCS items; 3 = system and demographic variables; p < 0.05 between one or more sexes.

® Not significant.

ACE = Adverse Childhood Experiences; CGAS = Children’s Global Assessment Scale; LCI = lower 95% confidence interval; MTP = measurable treatment plan; UCI = upper 95%
confidence interval; WCWL-CMH-PCS = Western Canada Waiting List Children’s Mental Health-Priority Criteria Score.
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4.'The results illustrate that the ACE
survey was central to the clinical
process of care planning and clinical

using linked data is acceptable from a
statistical perspective.
3. There were insufficient registration-

reduced models were presented that
identified the most important indepen-

dent variables related to higher ACE

linked data in the Other category to total scores for males and females.

develop a multivariate model. Two final

Table 4. Reduced multivariable hierarchical regression model summaries for males
and females describing relationship between ACE score totals and registration-linked
independent variables

Model | R | F (df) | pvalue | Rechange F(df) | Change (df)y | pvalue
Male

1 0.14 | 54.092 (4, 1400) 0.0001 — — —

2 0.35 | 69.169 (14, 1390) 0.0001 0.21 44.452 (10, 1390) | 0.0001
3 0.38 | 79.116 (16, 1388) 0.0001 0.31 34.426 (2,1388) | 0.0001
Female

1 0.07 | 100.079 (2, 1936) | 0.00001 — — —

2 0.23 | 78.745(9,1929) | 0.00001 0.15 54.811(7,1929) | 0.00001
3 0.44 | 470.799 (12,1926) | 0.00001 0.21 238.965 (3, 1926) | 0.00001
ACE = Adverse Childhood Experiences; df = degrees of freedom.

Table 5. Final reduced model details of independent variables by sex

ACE score total, registration-linked Males Females
(dependent variable) Coefa SE Coef SE
1. CGAS admission -0.02 0.01 — —
1. CGAS discharge -0.04 0.01 — —
1. Strength/concern admission -0.19 0.05 -0.08 | 0.04
1. Strength/concern discharge 0.07 0.02 0.15 | 0.02
2. Danger to self -0.15 0.04 0.06 0.02
2. Danger to others 0.83 0.12 — —
2. Psychotic symptoms® 0.1 0.04 — —
2. Global age-appropriate developmental progress on referral® — — 034 | 014
2. Children’s global assessment of function scale on referral — — 0.06 0.02
2. Internalize symptoms — — 0.03 0.01
2. Comorbid medical conditions® -0.22 0.09 — —
2. Comorbid psychiatric conditions — — — —
2. Harmful substance use/misuse® 147 0.38 — —
2. Significant biological family history of mental illness 0.3 0.06 — —
2. School and/or work -0.63 0.12 — —
2. Socialffriendships/community functioning 0.62 0.12 — —
2. Does the child/adolescent (patient) have problems in the — — 020 | 0.04
context of the home?

2. Family functioning or factors affecting child 1.59 0.12 1.14 0.11
2. Prognosis without further intervention — — 0.04 0.01
2. Global urgency -0.02 0 — —
3. Single parent (compared with biological parent/stepparent) 0.83 0.13 1.85 0.11
3. Foster, ward, blood relative (compared with biological parent/ 1.07 0.15 2.65 0.19
stepparent)

3. Number of repeated admissions — — 0.03 | 0.002
Constant® 498 0.41 25 0.21
a All other variables < 0.0001.

bp <0.05.

¢ The constant represents the n-dimensional intercept and is the baseline from which estimates are calculated in the
complex regression equation: it is the ‘b’ in the simple algebraic equation y = mx + b, where m is the slope and b the
y axis intercept.

ACE = Adverse Childhood Experiences; CGAS = Children’s Global Assessment Scale; Coef = coefficient;

SE = standard error.

outcomes.

DISCUSSION

ACEs are undeniably a developmen-
tal risk® and, by corollary, are central to
mental health care, especially for chil-
dren. Largely because of the ACE Study,
many organizations have recognized the
importance of trauma-informed and
trauma-focused care. Incorporating these
features into care systems requires a shift
in organizational perspective. This is a shift
that translates into the relational space
extant between recipients and providers
of care. The ability to measure assessment
and treatment effectiveness is also a core
feature pointing to success or failure.

A palpable relationship exists between
ACE scores and independent variables
measuring clinical impairment and
outcomes. This step of examining ACE
scores in relation to clinical profiles and
outcomes was important in establishing
the evidence base for the clinical utility
of the ACE survey. The ability to mea-
sure outcomes in relation to ACE score
totals as well as ACE items will form the
basis for establishing in the future which
interventions are effective for particular
types of early trauma or adversity.

One advantage is that our system of
care has a comprehensive regional infor-
mation system that integrates valid and
reliable measurement of clinical profiles
and the effects of interventions.?*3 By
employing this established measurement
system, we could test validity and hence
the potential utility of the ACE survey.
We demonstrated that patients with
higher ACE scores also had clinical pro-
files indicative of greater clinical severity
and impairment when analyzed using
both bivariate and multivariable methods
that took into account the specific nature
of the data—cross-sectional patient and
registration-linked data.

Implications

The main purpose of this study was
to validate the potential clinical use of
ACE surveys in the formation and ex-
ecution of clinical intervention plans
that might help not only to focus clinical
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interventions but also to measure their ef-
fects differentially in relation to patients’
particular ACE profiles. In our regional
children’s mental health and addiction
services, ACE survey scores are now an
integral component of assessment and
treatment. It will become important to
log the types of interventions that are
being used with children to gauge the
progress in the short-term transition
to trauma-informed therapy in view of
the long-term (five-year) transition to
trauma-focused therapy. Fortunately, we
possess an extensive evidence base of clin-
ical information to serve as a background
against which interventions and strate-
gies may be compared.?**° Implementing
mandatory ACE survey completion for
every admission provides a mechanism
for shifting from a diagnosis-driven, re-
ductionist, medical treatment model to
include the trauma-focused dimension
of care that is more tuned to the indi-
vidual’s needs.

Traditionally, psychiatry, like other
divisions of medicine, has been driven
by diagnostic categories and disease-
focused models of care.? On the basis of
the present results, trauma-informed and
trauma-focused care must be a turnstile
upstream of diagnosis and care planning.
For example, a child presenting with at-
tention-deficit/hyperactivity disorder or
anxiety and a high ACE score will likely
require treatment that is different from a
child presenting with the same disorder
and an ACE score of zero. One practical
shift that the process of implementing
the ACE survey has led to in our system
is the a priori concept among staff that
treatment is about “what happened” to a
child, rather than “what is wrong” with

that child.

Limitations

Clinical profiles based on comple-
tion of the WCWL-CMH-PCS form
are required only on an individual’s first
admission from the community. As a re-
sult, and together with incomplete data
in some variables across subjects, the
sample sizes for variables in the bivari-
ate and multivariable analyses were less
than those for the completed number of
cross-sectional and registration-linked

On Becoming Trauma-Informed: Role of the Adverse Childhood Experiences Survey in Tertiary Child
and Adolescent Mental Health Services and the Association with Standard Measures of Impairment and Severity

ACE score profiles. Yet, the final sample
sizes were sufficient and representative of
the served population.

'The results remained relatively stable in
relationship to the independent variables,
and multicollinearity was evaluated and
found to have minimal influence. There
are no set or universally accepted ways to
manage collinearity.%®

The sample construction inflated the
sample size. Normally studies simply
collect baseline and outcome measures
ad hoc. The approach used here is novel
in some respects and is therefore unfa-
miliar, yet it has a basis not only for the
clinical model of episodic care but also
in the emergence of childhood mental
disorder generally as a consequence of
adversity.

Using the ACE survey, in and of itself,
does not make a system of care trauma
informed. There is also a great deal of
ongoing education and support required.
The ACE survey does provide a linchpin
for action that can facilitate trauma-
informed and trauma-focused care in a
health system.

Last, there were insufficient data to
represent the Other category. This group
had high ACE scores, and, in the future,
it will be important to assess and develop
interventions specific to these patients
with self-identified sex.

CONCLUSION

The ACE survey score is significantly
related to clinical impairment measured
on entry to tertiary mental health ser-
vices. As such, the ACE survey score
is an important index of past trauma
related to presenting clinical status. Ad-
ditionally, CAAMHPP has successfully
implemented the ACE survey, moving
closer to becoming an evidence-based
trauma-informed system of care—a
necessary step on the path to universal
trauma-focused care. %
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lliness of the Nerves and Brain

Psychiatry has undergone a transformation in its relationship to the rest of the medicine ... .
This transformation rests principally on the realization that patients with
so-called “mental illnesses” are really individuals with ilinesses of the nerves and brain.

— Wilhelm Griesinger, MD, 1817-1868, German neurologist and psychiatrist
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MicroWorld Butterflies
mixed media collage

Shenshen Dou, MS

This piece is part of the artist's larger MicroWorld collage series,
which is inspired by her research experiences as a molecular biologist.

An assemblage of bioform images was applied in this collage, as trees and as butterflies (chromosomes).
Butterflies are the result of metamorphosis, and also a symbol of transformation of life.

Ms Dou is an artist living in West Linn, OR.
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ABSTRACT

Context: There are insufficient data on the long-term, nonsurgi-
cal, nonpharmacologic treatment of obesity.

Objective: To determine changes in weight over 5 years in
participants enrolled between April 1, 2007, and December 31,
2014, in a medically supervised weight management program
at Kaiser Permanente Northern California Medical Centers. The
program consisted of 3 phases: Complete meal replacement for 16
weeks; transition phase, 17 to 29 weeks; and lifestyle maintenance
phase, 30 to 82 weeks.

Design: Retrospective observational study of 10,693 partici-
pants (2777 available for analysis at 5 years); no comparator group.

Main Outcome Measures: Average change in weight from
baseline to follow-up.

Results: Average age was 51.1 (standard deviation = 12.4)
years, and 72.8% were women. Average baseline weight in the
entire cohort was 112.9 kg (standard error [SE] = 0.23). Weight (kg)
significantly changed over time: 4 months, -17.3 (SE=0.12); 1 year,
-14.2 (SE = 0.12); 2 years, -8.6 (SE = 0.14); 3 years, -6.9 (SE = 0.17);
4 years, -6.5 (SE = 0.16), and 5 years, -6.4 (SE = 0.29); p < 0.0001).
In those with 5-year follow-up, weight loss between 5.0 and 9.9%
below baseline occurred in 16.3% (SE = 0.004, 95% Cl = 15.3% -
17.2%) and weight loss of 10.0% or more of baseline occurred in
35.2% (SE=0.01, 95% Cl = 33.6% - 36.7%).

Conclusion: The average weight change of obese adults who
participated in a medically supervised weight management pro-
gram, with available 5-year data, was a statistically and clinically
significant 5.8% weight loss from baseline.

INTRODUCTION

Obesity increases the risk of type 2 diabetes mellitus, hy-
pertension, hyperlipidemia, coronary artery disease, and other
chronic diseases. It correspondingly raises the risk of all-cause
mortality and cardiovascular mortality.! The 2009 US National
Health and Nutrition Examination Survey demonstrated that
approximately 80 million adults age 20 years or older were
obese, with a slightly higher female preponderance (41% women
vs 38% men),> making obesity a dominant contributor to the

https://doi.org/10.7812/TPP/17-082

nation’s public health decay. Moreover, the societal economic
costs, in 2008 dollars, were an astounding $147 billion.3 It is
therefore imperative that accountable care organizations and
others strive to meet the obesity epidemic using creative and
thoughtful methods.

A US Congressional review in 1990 highlighted the need for
formal evaluation of the effectiveness of weight management
programs* because of rampant false advertising during that time.
An appraisal of studies conducted during that period points to
their limited scope and applicability to modern practice owing
to small sample sizes and large losses to follow-up.>” More
recent, well-conducted systematic reviews have continued to
yield a paucity of information supporting the long-term effec-
tiveness of nonsurgical, nonpharmacologic, weight management
programs affecting clinically significant weight loss®® defined
as 5% weight loss or greater from baseline.!

In January 2002, the Kaiser Permanente Care Management
Institute in Oakland, CA, launched a weight management and
obesity initiative to tackle pressing issues surrounding obesity
care within the organization.!%!! In response to this and other
perceived needs,'? several of the study authors (RA, MO, BK,
WS, SP), along with contributions from the leadership team,
initiated a medically supervised weight management program
(MSWMP) across Kaiser Permanente Northern California
(KPNC) Bay Area Medical Centers. The MSWMP was initially
started at four medical centers (San Jose, CA; Sacramento, CA;
Fremont, CA; and Oakland, CA) in 2007, with the primary
aim of improving long-term weight management outcomes for
KPNC members. The program was designed to include an initial
period of complete meal replacement therapy along with a be-
haviorally based lifestyle modification curriculum that aimed to
enhance weight loss, with the exclusion of pharmacologic agents.

'The current report is an evaluation of the effectiveness of the
MSWMP on weight loss and lipid changes in KPNC Medi-
cal Centers during a five-year period. We used a retrospective,
cohort study design to determine the average short-term and
long-term weight loss and lipid concentration changes of par-
ticipants in this program.
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Internist and Obesity Specialist at the San Jose Medical Center in CA. E-mail: rohini.ashok@kp.org. Stephen Sidney, MD, MPH, is the Associate Director of
Clinical Research at the Division of Research in Oakland, CA. E-mail: stephen.sidney@kp.org. Michael Okimura, MD, is a Retired Endocrinologist from the
Roseville Medical Center in CA. E-mail: michael.okimura@kp.org. Beth Kramer, MBA, is a Venture Manager at the Permanente Medical Group in Oakland, CA.
E-mail: beth.kramer@kp.org. Lindsey Hogan, MHSA, is a Venture Manager at the Permanente Medical Group in Oakland, CA. E-mail: lindsey.c.hogan@kp.org.
Michael Sorel, MPH, is a Project Analyst at the Division of Research in Oakland, CA. E-mail: michael.sorel@kp.org. Sheri Pruitt, PhD, was the Director of
Behavior Science Integration at the Roseville Medical Center in CA. E-mail: sheridpruitt@yahoo.com. Wayne Smith, MD, is a Staff Physician in Physical
Medicine and Rehabilitation at the San Jose Medical Center in CA. E-mail: wayne.smith@kp.org.

The Permanente Journal/Perm J 2018;22:17-082

35



ORIGINAL RESEARCH & CONTRIBUTIONS

Real-World Effectiveness of a Medically Supervised Weight Management Program in a Large Integrated Health Care Delivery System: Five-Year Outcomes

METHODS
Overview of Weight Management Program

The goal of the program was to offer a long-term behavior
management program, on a fee-for-service basis, to treat obesity
in KPNC members. At the start of the current study, there were 21
programs across the Northern California Bay Area, with all loca-
tions following the same protocol to ensure consistency. Prospective
participants were self-referred or referred by KPNC physicians.
To be considered for the program, participants had to be age 18
years or older and have a body mass index (BMI) of 30 kg/m? or
higher or a BMI of 28 kg/m? or higher with 2 or more comorbid
conditions. Exclusion criteria included severe medical or mental
illness, current malignancy, pregnancy or lactation, type 1 diabetes,
active substance abuse, and unwillingness to participate in group
meetings and physical activity.

An initial one-hour information session was mandatory before
the program start. Interested participants were then screened
(using chart review, clinic visits, laboratory data, and electrocar-
diograms) to ensure they met program criteria. The final deci-
sion to admit screened participants was at the discretion of the
supervising medical director. Participants were then enrolled in
the program after patient agreements, and informed consents
were obtained.

Program Phases

The 82-week program was composed of 3 phases: Complete
meal replacement for 16 weeks; transition phase from 17 to 29
weeks; and lifestyle maintenance phase from 30 to 82 weeks. The
duration of the program was based on a perceived need to extend
behavioral treatment beyond the acute weight loss phase.!>'*The
active weight loss period consisted of complete meal replace-
ment therapy, weekly closed-group behavior change sessions,
and monthly medical and laboratory monitoring. The number
of participants in the closed-group behavior change sessions was
kept between 16 and 25. Most sessions were led by the same fa-
cilitator (educators trained to deliver guideline-based behavioral
counseling), to ensure consistency.

The meal replacement phase was initiated in Week 2 of the
program. The duration of the meal replacement phase was chosen
on the basis of prior efficacy and safety data.>71516 During this ac-
tive weight loss phase (16 weeks), all participants were prescribed
a minimum of 960 kcal/d (6 meal replacements per day). Most
meal replacement products used were Optifast (Nestlé HealthCare
Nutrition Inc, Florham Park, NJ) shakes (160 kcal) or soups (160 -
170 kcal). Robard bars (160 keal, Robard Corp, Mount Laurel, NJ)
were also used. Participants were expected to have a minimum of 4
Optifast meal replacement products with the option of the other
2 being Optifast products or Robard bars. Additional kilocalories
were added for BMI above 40 kg/m? in a scaled manner.

Beginning Week 17, the transition to regular food was initiated.
Meal replacement products were reduced by 1 every week until
Week 20. By Week 21, all participants were expected to be off
complete meal replacement or could continue using up to 3 par-
tial meal replacements per day. The total caloric intake during this
transition was gradually increased to approximately 1200 kcal/d.
Additional kilocalories were added if BMI was 40 kg/m? or higher.

Participants were expected to continue their attendance at weekly
closed-group behavior change sessions during this period.

'The maintenance (also called lifestyle) phase began at Week 31
and ended at Week 82. The focus at the weekly group behavior
change sessions during this period was on attendance, account-
ability, and problem solving. During the maintenance phase,
sessions were open to all participants who completed the initial
30 weeks. Furthermore, participants were strongly encouraged to
participate in the weekly open-group sessions beyond 82 weeks.

Behavioral Intervention and Exercise Counseling

For the first 30 weeks, the group behavior change sessions were
weekly, in-person, closed-group meetings conducted by trained fa-
cilitators with the specific purpose of aiding participants to change
their eating and exercise behaviors. A closed group ensured that
the same participants and facilitators stayed together for these first
30 weeks. Each session lasted between 60 and 90 minutes. From
Weeks 31 to 82, meetings were open to all participants who had
completed the first 30 weeks. These sessions were guided by the
behavioral change framework originally described by Fisher and
Fisher!” in 1992, the information, motivation, behavioral skills
model. The model, validated in other clinical scenarios, 8 was based
on providing accurate information and motivation to initiate change,
with the premise being that this will lead to acquisition of a self-
management skill set that can lead to behavioral change over time.
'The topics of the behavioral sessions were focused on the appropriate
caloric reduction needed for weight loss and the amount of physical
activity needed for maintenance of weight loss. These were constantly
reinforced along with strategies for long-term adherence. A set of
SMART self-management skills (goal setting, self-monitoring,
environmental control, social support, and reward/reinforcement)
were also tailored to individual participants’ unique situations."

Participants were educated on targeted methods of physical
activity, inclusion of exercise into daily routines, direct and in-
direct health effects of exercise, and exercise risk avoidance with
strategies and techniques.?’ Exercise was defined as activity above
the daily baseline activity. Participants were counseled on exercise
methods and goals by the group facilitator, with a focus on in-
creasing daily activity early in the program for the development
of this behavior to become a long-term habit. Participants were
also given the long-term goal of reaching 60 min/d to 90 min/d
of exercise. The goal of 10,000 steps daily was reinforced dur-
ing group sessions and quantified with use of a pedometer or
equivalent means.?'23

Study Design and Population

'This study was an observational, retrospective study of partici-
pants who were enrolled in the KPNC MSWMP between April 1,
2007, and December 31, 2014. Participants were followed up for
five years or until they died. They were censored when they met
any of the following criteria: End of the study follow-up period
or disenrollment from the Health Plan (loss to follow-up). The
study was approved by the Kaiser Foundation Research Institute’s
institutional review board. The requirement for informed consent
was waived on the basis of the observational nature of the study
because there was no contact with participants for study purposes.

36

The Permanente Journal/Perm J 2018;22:17-082



The source population for the current study was made up of
members of KPNC, a large prepaid integrated health care delivery
system thought to be representative of the surrounding popula-
tion.?* The target population comprised of adults enrolled in the
MSWMP who attended at least the first two weeks of the program.

Outcome Measures

The primary outcome was the average change in weight (in
kilograms) from baseline to follow-up. The secondary outcome
was the average change in lipid concentrations, specifically total
cholesterol, triglycerides, and low-density lipoprotein (LDL)-
cholesterol (all in milligrams per deciliter). Follow-up was ob-
tained at four months and at one, two, three, four, and five years +
three months. Participant weights at baseline and follow-up were
obtained using standard digital weighing equipment? and were
captured using the KPNC electronic health records. Available
lipid concentrations were captured using the KPNC electronic
health records and the laboratory databases.

Primary Exposure and Baseline Covariates

The primary exposure was enrollment in the MSWMP. No
control group was obtained for this study.

'The baseline covariates collected were patient demographics,
comorbidities (up to five years earlier), medications, and labora-
tory data (up to three months earlier). The baseline demograph-
ics collected for the current study included age at the time of
enrollment, sex, race, BMI, and average neighborhood-level
income. The baseline clinical comorbidities were obtained using
International Classification of Diseases, Ninth Revision (ICD-9)
codes. The comorbidities collected were the presence or absence
of prediabetes, type 2 diabetes mellitus, hypertension, hyperlipid-
emia, liver disease, lung disease, myocardial infarction, congestive
heart failure, ischemic stroke, hemorrhagic stroke, atrial fibrilla-
tion, sleep apnea, depression, and current tobacco use. Medication
use was obtained electronically from KPNC pharmacy databases.

Statistical Analysis

Statistical analyses were performed using Stata Version 14
(StataCorp, College Station, TX). Descriptive statistics are pre-
sented using means and standard deviation [SD] for normally
distributed continuous variables, median, and interquartile range
for nonnormally distributed continuous variables, and propor-
tions for dichotomous variables. For model-based estimations,
we imputed missing data at baseline and follow-up using mul-
tiple imputation methods. We then used a linear mixed-effects
model with unstructured covariance and a restricted maximum
likelihood test option to assess the changes during the follow-up
period. The model included a random intercept for each subject
to address within-patient correlation of the repeated measures.
Multivariable logistic regression analysis was then used to obtain
the predictors of clinically significant weight loss at five years.
We undertook several sensitivity analyses to assess whether any
substantive variation was noted in effect sizes with and without
the use of multiple imputation methods, as well as restricting
analysis of five-year outcomes to only those participants who
had both baseline and five-year weight data.

Initial number of
participants
N=11,970

Re-starters (n = 617)
No KP membership during the
enroliment period (n = 660)

Participants available
for analysis (baseline)
n=10,693

v

Participants available
for analysis (4 months)
n=10,362

¢—>

Participants available
for analysis (1 year)
n = 10,086

¢—>

Participants available
for analysis (2 years)

Loss to follow-up = 325
Deaths = 6

\

Loss to follow-up = 264
Deaths = 12

Loss to follow-up = 467
Deaths = 34
Other = 14912

n = 8094
Loss to follow-up = 245
| e Deaths = 31
v Other = 1849°
Participants available
for analysis (3 years)
n = 5969
[ o Loss to follow-up = 170
* > Deaths = 24
Other = 15932
Participants available
for analysis (4 years)
n=4182
Loss to follow-up = 112
> Deaths = 18

Other = 12752

Participants available
for analysis (5 years)
n=2777

Figure 1. Flow diagram among participants of a weight management program
across Kaiser Permanente (KP) Northern California Medical Centers.

a Other indicates participants who reached the end of the study before the specified period.
For example, among 4182 participants who reached 4 years and who did not die or were
not lost to follow-up between Years 4 and 5, the study ended before 1275 participants
reached 5 years, and therefore they could not be counted at 5 years.

RESULTS
Patient Characteristics

An overview of patient entry into the study is shown in Figure 1.
At baseline, the mean age was 51.1 [SD = 12.4] years, and the
mean BMI was 39.7 [SD = 7.2] kg/m?2. White race (72.0%) and
women (72.8%) represented most of the cohort. Approximately
42% had either prediabetes or diabetes mellitus, and 49.8% had
a history of hypertension. Tobacco use was under 10% in the
cohort. The median number of baseline comorbidities was 2,
and the median number of baseline medications was 1 (Table 1).
Baseline laboratory values of the weight management program
participants are shown in Table 2.
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Change in Weight

The average baseline weight in the entire cohort was 112.8
kg. The average weight change (in kilograms) at each point was
clinically and statistically significant compared with baseline:
4 months (peak weight loss), -17.3 (standard error [SE] = 0.12);

Table 1. Baseline demographics, comorbidities, and medication
use among participants of a weight management program
across Kaiser Permanente Northern California Medical Centers
(N =10,693)

Baseline variable | Value®
Demographics

Age, mean (SD), years 51.1(124)
Body mass index, mean (SD), kg/m? 39.7(7.2)
Average neighborhood income, mean (SD), dollars 66,683 (25,353)
Sex, %

Women 72.8
Men 272
Race and ethnicity, %

White 72.0
Black/African American 8.3
Latin American (Hispanic) 4.6
Asian/Pacific Islander 6.0
Other 9.1
Comorbidities, %

Prediabetes 214
Diabetes mellitus 211
Hypertension 49.8
Hyperlipidemia 41.9
Liver disease 4.6
Lung disease 215
Myocardial infarction 1.0
Congestive heart failure 2.2
Ischemic stroke 0.7
Hemorrhagic stroke 0.2
Atrial fibrillation 3.0
Sleep apnea 13.9
Depression 10.7
Number of baseline comorbidities, median (IQR) 2(2)
Tobacco use (current) 9.2
Medication use, %

Angiotensin converting enzyme inhibitors 141
Angiotensin receptor blockers 9.9
B-blockers 19.8
Calcium channel blockers 10.3
Vasodilators 1.3
Statins 28.6
Diuretics 19.4
Warfarin 3.3
Oral antidiabetic medications 13.0
Insulin 6.1
Number of baseline medications, median (IQR) 1(2)

a Missing values: age (1.0%), neighborhood-level income (15.0%), and baseline
comorbidities (2.3%).
IQR = interquartile range; SD = standard deviation.

1 year, -14.2 (SE = 0.12); 2 years, -8.6 (SE = 0.14); 3 years, -6.9
(SE = 0.17); 4 years, -6.5 (SE = 0.16); and 5 years, -6.4 (SE =
0.29; p < 0.0001]. The accompanying average percentage change
from baseline is as shown: 4 months, -15.3%; 1 year, -12.4%;
2 years, -7.6%; 3 years, -6.2%; 4 years, -5.9%; and 5 years, -5.8%
(Figure 2). Among participants with 5-year data, weight change
between 5.0% weight loss from baseline to weight gain occurred
in 48.5% (SE = 0.01, 95% confidence interval [CI] = 46.5% -
50.5%), weight loss 5.0 to 9.9% occurred in 16.3% (SE = 0.004,
95% CI = 15.3 - 17.2%), and weight loss 10.0% and greater oc-
curred in 35.2% (SE = 0.01,95% CI = 33.6% - 36.7%). The mean
number of group behavior sessions attended was 35.1 + 29.7, with
amedian of 29 (interquartile range = 29). The magnitude of short-
term weight loss, number of group behavior sessions attended, and
the number of baseline comorbidities were significantly associated
with maintaining 5% or greater weight loss at 5 years (Table 3).

Sensitivity Analysis for Weight Changes

Sensitivity analyses were undertaken to assess the effect of
multiple imputation, as well as limiting analyses to those with
available baseline and 5-year weight data. There were no clinically
substantive changes between the average weights at baseline and
follow-up with or without the use of multiple imputation meth-
ods (data furnished on request). Restricting the analysis to only
those who were not lost to follow-up, with available weight data
at baseline and at 5 years (n = 2092) did not change the sum-
mary estimates substantially. The average weight loss at 5 years by
this method was -6.7 kg compared with baseline (p < 0.00001).
Last, we analyzed the differences in baseline characteristics
between those with missing 5-year weight data and those with-
out missing 5-year weight data. Participants with missing data
were younger; less often white; and had no substantial clinical
differences in baseline weight, blood pressure, or income. They
represented a slightly healthier population as demonstrated by a
lower prevalence of baseline comorbidities and medication use
(data furnished on request).

Table 2. Baseline laboratory values among participants of
a weight management program across Kaiser Permanente
Northern California Medical Centers (N = 10,693)
Laboratory Test Result
Serum sodium, mg/dL 133.5+28.8
Serum creatinine, mg/dL 08+0.3
Glomerular filtration rate, mL/min 574117
Hemoglobin, g/dL 132+28
Alanine transaminase, IU/L 245+17.6
Aspartate transaminase, IU/L 20.6+£12.0
Total cholesterol, mg/dL 189.3 +38.3
Triglycerides, mg/dL 150.8 + 94.3
HDL-cholesterol, mg/dL 49.6+12.2
LDL-cholesterol, mg/dL 110.1+£32.9
Hemoglobin A, % 6.3+1.2

a Percentage with missing data: sodium, creatinine, glomerular filtration rate,
hemoglobin, and alanine and aspartate transaminase (2.3%); total cholesterol (8.1%);
triglycerides (8.3%); HDL-cholesterol (8.2%); LDL-cholesterol (8.2%); and hemoglobin
A (34.8%).

HDL = high-density lipoprotein; LDL = low-density lipoprotein.
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Table 3. Predictors of weight loss of 5% or more from baseline
at 5 years among participants of a weight management program
across Kaiser Permanente Northern California Medical Centers
Odds ratio
(95% Cl), 5 years
1.04 (1.03-1.05)

Variable

Percentage difference in weight (baseline to 4 months)
Weight management sessions (every 10 sessions) 1.03 (1.01-1.05)2
Number of comorbidities at baseline 1.06 (1.01-1.11)e
Women 1.02 (0.84-1.22)
Advancing age (every 5 years) 1.02 (0.99-1.05)
Median household income 0.98 (0.97-1.002)

a Indicates statistical significance (p < 0.05).
Cl = confidence interval.

Change in Lipid Concentrations

Figure 3 demonstrates the model-based average percentage
changes in lipids (total cholesterol, triglycerides, and LDL-
cholesterol) and statin use during five-year follow-up.

DISCUSSION

'This observational study of obese adults demonstrated the ef-
fectiveness of an 82-week, nonpharmacologic, nonsurgical, weight
management program for short-term and long-term weight loss
across 21 KPNC Medical Centers. We found that the average
weight loss during the follow-up period was statistically and clini-
cally significant. Most importantly, we found an average long-term
weight loss of -5.8% from baseline at 5 years. In participants with
5-year data, the average weight loss in approximately half was -5.0%
or greater weight loss with a third having, on average, -10% or
greater weight loss compared with baseline. We found a significant
association between the duration of participation in the program
(every 10 weight management sessions attended was associated
with a 3% increase in the odds of achieving clinically significant
weight loss of -5% or greater at 5 years), along with the magnitude
of 4-month weight loss, and the number of baseline comorbidities
to long-term clinically significant weight loss of -5% or greater at
5 years. Last, significant lowering in all lipid concentrations was
noted at 4 months, with triglyceride lowering seen throughout
follow-up (p < 0.0001).

To our knowledge, there are no long-term studies of this scale
evaluating the effectiveness of a real-world, nonsurgical, nonphar-
macologic, behavior-based weight management program that
included complete meal replacement at onset conducted either
within or outside an integrated health care delivery system. Prior
work has concentrated on the overall utility of weight manage-
ment programs,® specific meal replacement programs such as
Medifast (Medifast, Owings Mills, MD),? Optifast,>” specific
outcomes (weight, waist circumference, blood pressure), and
specific settings (routine clinical practice).” Despite this, our
program participants were similar to other weight management
cohorts described in the literature, consisting predominantly of
middle-aged women with a low prevalence of baseline multi-
morbidity and medication use.

One meta-analysis of clinical trials performed in the context
of usual care found that programs that offered meal replacements
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Figure 2. Average baseline and follow-up weights (kg) among participants of a
weight management program across Kaiser Permanente Northern California
Medical Centers.

a Statistically significant compared with baseline (p < 0.05). Graph shows the entire cohort
after multiple imputation of baseline and follow-up weights and then fitting a linear mixed-
effects model with unstructured covariance and a restricted maximum likelihood test
option to assess the changes in weight during the follow-up period. The model included
a random intercept for each subject to address within-patient correlation of the repeated
measures. Standard errors of each estimate are shown and vary from 0.12 to 0.21 kg.
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Figure 3. Average baseline and percentage change in lipid fractions and
statin utilization during follow-up among participants of a weight management
program across Kaiser Permanente Northern California Medical Centers.

LDL = low-density lipoprotein.

had a weight change of -6.8 kg at a follow-up of 1 to 2 years.?
Another study of participants using liquid shakes and meal bars
that replaced 2 meals and 2 snacks found that participants lost
7.1 kg in the first 3 months, and those who continued to replace
1 meal and 1 snack were noted to have a loss of 10.4 kg at 27
months.?%?” Our program of an initial 16 weeks of complete meal
replacement, using predominantly Optifast products, was relative-
ly similar to a program described in 1997.5 However, the overall
sample size in the current study was larger (10,693 vs 621), with
longer duration of the program (82 weeks vs 26 weeks), varied
statistical analysis (current study using repeated-measure analysis
and multiple imputation), and less loss to follow-up (14.8% loss
to follow-up and 1.2% death vs 51.6% loss to follow-up). The
overall short-term trends in weight outcomes were similar, but
low sample sizes and substantial losses to follow-up rendered
comparing long-term outcomes unfeasible.
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We noted in the current study that MSWMP participants
lost an average of 17.3 kg at 4 months and 14.2 kg at 1 year.
Although weight regain was noted after the initial 4 months,
the average weight loss at 5 years continued to be clinically
significant at -5.8%. We believe the reported 5-year weight loss
was predominantly related to the magnitude of weight loss at 4
months because of initial complete meal replacement therapy, and
because of the incremental number of group visits attended. We
did not have data on the amount of participant meal replacement
used to ascertain the role of long-term partial meal replacement.

'The importance of behavior change in weight loss maintenance
has been well documented in the literature. Traditionally, behavior
modification sessions have been provided on-site and in groups
of 10 to 20 participants. Group treatment has been reported to
have a higher weight loss,? as well as providing social support
and being cost-effective.2%?* These groups are often led by regis-
tered dietitians or other health care professionals.?>* The length
of treatment advocated has also varied, with longer-term support
demonstrating a higher long-term weight loss. The results from
our study are significant in that we demonstrated the strength
of combining a long-term behavior change intervention with
an initial meal replacement program in a large, well-developed,
integrated health care delivery system. Behavioral interventions
have adapted over time from solely in-person classes to the use of
electronic media, social networks, and tracking applications. Our
approach was in-person sessions provided by trained facilitators
during the acute weight loss period and maintenance phases of
the program.! Last, it is to be noted that our program captured
most of the self~-management and self-regulatory strategies that
have recently been believed necessary for a comprehensive lifestyle
modification program to achieve and maintain a -7% to -10%
weight loss at 1 year or later.?’

Prior studies of low calorie diet programs have usually had a
comparator group and were often in the setting of a random-
ized clinical trial. They have described weight changes at 3 to 4
months and noted that the weight loss was between 4.8% and
22.1% favoring weight management programs. These studies
were based on a sample size of approximately 300.8 Our study
demonstrated, on average, a 15.3% decrease in weight loss at
4 months. Furthermore, although the -5.8% weight loss at 5
years can be described as modest, this is one of the few studies
that had the ability to describe a population of this size. A true
nontrial-based control group, if present, we believe would have
most likely shown no significant weight loss or perhaps weight
gain,’ because this is the basis of the obesity epidemic. Last, from
a population health perspective, the average 5.8% decrease in
weight that was achieved in our study is thought to be of sufficient
magnitude to be epidemiologically associated with a decrease in
mortality’! and a decrease in the probability of the subsequent
development of diabetes mellitus.’? Future studies are needed to
address whether medical weight management programs such as
ours, if implemented on even larger scales, will affect population
health and decelerate the rise in heart disease mortality attrib-
uted to obesity.

The finding of weight loss and weight regain should not be
a surprise. Our main analyses, using multiple imputation and

repeated-measures regression, were comparable to findings from
the intervention arm of the Look AHEAD (Action for Health
in Diabetes) study, a large, well-run, randomized clinical trial.**
Our sensitivity analyses further confirmed the findings, showing
no substantive variation in the effect sizes. The rebound in lipid
concentrations after acute weight loss also should not come as
a surprise. Mehta et al,% in their systematic review of 27 trials,
described changes in lipid concentrations during a 1-year period.
They noted a 6-month change as follows: Total cholesterol, -0.8
to -12.3 mg/dL; LDL-cholesterol, -1.0 to -10.1 mg/dL; and
triglycerides, +4.0 to -54.9 mg/dL. They reported a 1-year change
of total cholesterol, +9.3 to -16.1 mg/dL; LDL-cholesterol,
+13 to -14.9 mg/dL; and triglycerides, +1.0 to -60.0 mg/dL.
Our study expanded on this and shows the changes in these 3
lipid concentrations during a 5-year period. We found that the
maximum decrease in lipids occurred at 4 months, soon after
the complete meal replacement phase. Peak decrease in total
cholesterol was -19.0 mg/dL, triglycerides was -44.1 mg/dL:,
and LDL-cholesterol was -7.7. mg/dL. The decrease during 5
years in the triglyceride fraction of the lipids was most noticeable.
What others have not shown was the accompanying changes in
utilization of medications such as statins.

A major strength of the current study is that the cohort is one
of the largest followed in a behaviorally based MSWMP. We were
able to collect long-term weight data on a reasonable proportion
of the cohort. Because the study was carried out in an integrated
health care delivery system, measurements of weights were done
in a standardized fashion.

An inherent limitation of this study is the observational,
retrospective study design. We also did not have access to the
exact number of meal replacement products used by program
participants during the active phase and beyond, data that could
have aided in a further understanding of long-term predictors of
clinically significant weight loss. We did not collect data on the
incidence of adverse events such as constipation, cholelithiasis,
or abnormalities of liver enzyme levels in the current study. Last,
the generalizability of this study and this fee-for-service program
may be limited to participants with insurance in an integrated
health care delivery system.

CONCLUSION

Participation of obese adults in a behaviorally based, nonsurgi-
cal, nonpharmacologic, medically supervised weight management
program in a large integrated health care delivery system resulted
in a maximum weight loss at 4 months of 15.3% from baseline.
At 5 years, the average weight change from baseline was -5.8%,
with approximately 50% of participants achieving -5% or more,
which is clinically significant weight loss. Future analyses will
attempt to address the effects of the program on blood pressure
and health care utilization. %
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ABSTRACT

Context: There is substantial variation in the emergency treatment of atrial fibrillation
with tachycardia. A standardized treatment approach at an academic center decreased
admissions without adverse outcomes, but this approach has not been evaluated in a
community Emergency Department (ED).

Objective: To evaluate the implementation of a standardized treatment guideline for
patients with atrial fibrillation and a rapid heart rate in a community ED.

Design: An observational pre-/postimplementation (August 2013 to July 2014 and
August 2014 to July 2015, respectively) study at a community ED. The standardized treat-
ment guideline encouraged early oral treatment with rate control medication, outpatient
echocardiogram, and early follow-up. A multiple logistic regression model adjusting for
patient characteristics was generated to investigate the association between the interven-
tion and ED discharge rate.

Main Outcome Measures: The primary measure was ED discharge. Secondary measures
included stroke or death, ED return visit, hospital readmission, length of stay, and use of
oral rate control medications.

Results: A total of 199 (104 pre/95 post) ED encounters were evaluated. The ED discharge
rate increased 14% after intervention (57.7% to 71.6%, p = 0.04), and use of rate control
medications increased by 19.4% (p < 0.01). Adjusted multivariate results showed a nearly
2-fold likelihood of ED discharge after guideline implementation (odds ratio = 1.97, 95%
confidence interval = 1.07-3.63). Length of stay, return visits, and hospital readmissions
were similar.

Conclusion: A standardized approach to ED patients with atrial fibrillation and tachy-
cardia is associated with a decrease in hospital admissions without adversely affecting

patient safety.

INTRODUCTION

Atrial fibrillation currently affects 2.3
million Americans and is the most com-
mon arrhythmia treated in in the Emer-
gency Department (ED).»? Because of
the association of atrial fibrillation with
increasing age,? the number of persons
affected by atrial fibrillation is expected
to reach 5.6 million by the year 2050.
Despite the rising prevalence, there is
currently no consensus on the optimal
management of atrial fibrillation in the
acute care ED setting. Multiple re-
ports have shown a great deal of varia-
tion in ED treatment strategies for atrial
fibrillation with a rapid heart rate above
100/min.b6-8

Of importance to patients, clinicians,
and policy makers is the decision whether
to admit the patient to the hospital or to
refer the patient for outpatient manage-
ment. Patients prefer outpatient care
when possible,’ and hospitalizing patients
without a clear benefit incurs unnecessary
costs.’” A standardized ED guideline
emphasizing early oral use of rate con-
trol medication and 48-hour follow-up
at a dedicated atrial fibrillation clinic in
an academic teaching hospital resulted
in a significant reduction in hospital ad-
missions without compromising patient
outcomes.!! The translation or implemen-
tation of this approach into other EDs
has not been reported among different

patient populations or different practice
settings, most of whom lack routine 48-
hour follow-up at a dedicated atrial fibril-
lation clinic. We lack the understanding
of whether this process can be safely
translated into a community ED setting,
and it will be important to understand
if these results are generalizable to an
integrated health care system.

The primary objective of our study was
to evaluate the impact of a standardized
practice guideline on the hospitaliza-
tion rate of patients presenting to the
ED with atrial fibrillation and a rapid
heart rate. The secondary objectives were
to describe the use of oral medications
for these patients, incidence of stroke or
death at 30 days, 14-day ED return visit
or hospital admission, and length of stay
(LOS) before and after initiation of the
practice guideline.

METHODS
Study Design and Setting

This observational pre-/postimple-
mentation study evaluated encounters
with patients presenting with a rapid
heart rate to the ED at Kaiser Perma-
nente (KP) Panorama City Hospital in
Panorama City, CA, who received a di-
agnosis of atrial fibrillation. The cohorts
were divided into a preintervention group
(August 1,2013, to July 31,2014) and an
intervention group (August 1, 2014, to
July 31, 2015). Retrospective data were
collected for the preintervention group
using information from our electronic
health record, as well as claims data for
visits outside our health system. Data
after the intervention were prospectively
collected from our electronic health re-
cord and claims information. Extensive
chart review using standard methods
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Protocols for Rate Control Medications

Intravenous medications

Diltiazem, 0.25 mg/kg, intravenous
bolus over 2 minutes. May repeat
diltiazem at 0.35 mg/kg intravenous
bolus over 2 minutes, 15 minutes after
the prior dose. Caution with doses
over 25 mg.

Metoprolol, 2.5 mg to 5.0 mg, slow
intravenous bolus. May repeat every 5
minutes for a total of 15 mg.

Oral medications

During initial orders select either at-
enolol, 25 to 50 mg orally, or diltiazem
extended release (Diltia XT, Watson
Laboratories, Inc, Corona, CA), 120 mg
orally, and administer once as soon as
it is feasible. Recheck patient 1 hour
after oral medication administration.

First heart rate assessment: Heart rate
> 115/min at rest: Consider repeating
atenolol dose at 25 mg or diltiazem
extended release, 120 mg orally once.
Recheck patient in 1 hour.

Second heart rate assessment: Heart
rate > 115/min at rest: Consider intra-
venous drip infusion and admission to
the hospital.

Maximum atenolol dose is 100 mg/d.

Maximum diltiazem extended release
dose is 480 mg/d.

Holding parameters are systolic blood
pressure < 100 mmHg and heart rate
< 60/min.

On discharge, the patient may be
placed on a regimen of atenolol,

25 mg daily, or diltiazem extended
release, 120 mg daily, until seen by
his/her primary care physician. Start
warfarin therapy at your discretion if
CHA,DS,-VASc score is = 2. Contact
pharmacist for bedside education
about warfarin and order a 30-day
supply. Clerks can direct-book an ap-
pointment with the primary physician
within 3 days. Refer for urgent echo-
cardiogram as an outpatient. Primary
care physician can refer to cardiology
if needed, or refer to cardiology if the
patient or the cardiologist desires
elective cardioversion.

Impact of Standardizing Management of Atrial Fibrillation with Rapid Heart Rate in the Emergency Department

recommended for emergency medicine
research was employed, including a stan-
dard chart abstraction form to validate
information collected for all encounters
included in the study.’

The intervention was the implemen-
tation of a practice guideline aimed at
standardizing the treatment of atrial
fibrillation with a rapid heart rate. The
practice guideline (Figure 1) was rolled
out beginning in August 2014 at KP Pan-
orama City Hospital’s ED, a community
ED that sees a volume of 60,000 patients
per year. The guideline was based on a
previously published guideline and is
in concordance with current American
College of Cardiology/American Heart
Association recommendations.' The
essential components of the guideline

are early oral use of rate control medi-
cation, moderate heart rate control,
outpatient echocardiogram, and early
follow-up with the primary care physi-
cian. The rate control protocol consists
of a series of rate control medication
administrations (B-blocker or calcium
channel blocker), with hourly rechecks
(see Sidebar: Protocols for Rate Con-
trol Medications). If rate control was
achieved, the patient was deemed
eligible for discharge from the ED.
In the event rate control failed, the
patient would be placed on a regimen
of continuous intravenous rate control
medication and admitted to the hospital.

'The protocol was presented to the hos-
pital’s emergency physician group in Au-
gust 2014 as part of a regularly scheduled

ED management of AF® |

' i

Unstable

| AF <48 h or anticoagulated” ‘

‘ AF onset unclear or chronic |

l l

‘ Consider chemical or DCCV* H Rate control with a goal of HR < 115° ‘ ‘ DCCV if AMS, hypotensive, ACS, acute CHF

l

ECG shows ischemia,’ failed to get HR < 115,
other reason for admission’

I

Yes Admit

Discharge and refer to PCP and/or cardiology.? Order rate control medication”
and echocardiogram. Consider anticoagulation if CHA,DS,-VASc score is > 2.

Figure 1. Practice Guideline for Emergency Department Management of Atrial Fibrillation.
2 This clinical reference is for the care of the patient with a primary diagnosis of atrial fibrillation and no other diagnosis that

requires emergency care.

® If the patient has an electrocardiogram showing sinus rhythm in the last 48 hours or has had an international normalized ratio
> 2.0 for at least 3 weeks, then the patient may be cardioverted. If atrial fibrillation onset is unclear, then rate control only.

¢ Consider consultation with a cardiologist. For electrical cardioversion, consider administering at least 100 J (biphasic) of
electricity. Rate control may be attempted before cardioversion, although not required.

4 Intravenous and oral rate control medications should be ordered at the same time, and the oral medication should be given as
soon as possible. See Sidebar: Protocols for Rate Control Medications for recommendations of medication and dosing.

¢ Greater than 2 mm of ST-elevation or depression.

f Positive troponin, symptoms consistent with acute coronary syndrome, patient has another reason for admission such as
exacerbation of either congestive heart failure or chronic obstructive pulmonary disease.
9 Referral to primary care physician within 3 days for discussion of anticoagulation, vital signs check, and medication

adjustments. Follow-up with cardiologist as per local practice.

" See Sidebar: Protocols for Rate Control Medications for recommendations of discharge medication.
ACS = acute coronary syndrome; AF = atrial fibrillation; AMS = altered mental status; CHF = congestive heart failure;
DCCV = direct current cardioversion; ECG = electrocardiogram; ED = Emergency Department; HR = heart rate (/min);

PCP = primary care physician.
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meeting that most physicians attended.
A detailed explanation of the proto-
col, including education regarding the
CHA,DS,-VASc score!* (Table 1) and
the recommendations for anticoagulation
with aspirin or warfarin, was provided and
discussed. In addition to reviewing details
of the protocol, pharmacologic therapies
were discussed, and the expedited direct
booking for an echocardiogram and pri-
mary care follow-up was explained. Early
oral dosing of the rate control medication
of the physician’s choice was strongly
encouraged; however, the guideline is
voluntary and patient dependent. Thus,
the implementation of the protocol, the
type of medication, number of doses of
medication, and the decision to discharge
the patient were ultimately up to the phy-

Impact of Standardizing Management of Atrial Fibrillation with Rapid Heart Rate in the Emergency Department

Table 1. CHA,DS,-VASc scoring™

Risk factor Points

Age 65-74 y 1

Age=T75y

Women

Congestive heart failure

Hypertension

[\ RNy SN NG 'O

Stroke/transient ischemic attack/
thromboembolism

N

Vascular disease

Diabetes 1

or cardiomyopathy. Unstable patients re-
quiring emergency cardioversion because
of chest pain, shortness of breath, or al-
tered mental status were also excluded.
A single patient was allowed multiple

eligible encounters for emergency treat-
ment of atrial fibrillation if 15 or more
days had passed between encounters.
We performed chart review for all pa-
tients who met the inclusion criteria to
determine whether the patient was still
alive 30 days after his/her ED encounter.
KP members have encounters placed in
their medical record when they receive
medical care at an outside facility, ensur-
ing accurate follow-up information.
The KP pharmacy data captured all
medications dispensed, and that record
was compared with the medication ad-
ministration record to accurately track
the type of treatment the patient received
while in the ED (oral vs intravenous
medication, calcium channel blocker vs

B-blocker, etc).

ORIGINAL RESEARCH & CONTRIBUTIONS

sician. Follow-up after discharge included
a primary care appointment within three

days, a cardiology referral as needed,and | Table 2. Patient characteristics
an outpatient echocardiogram within one Preintervention Postintervention
week. A physical copy of the protocol was | Variable (n=104) (n=95) p value
given to each physician, and the protocol | Age, meany (SD) 69.5 (13.43) 70.4 (12.79) 0.5833
was made available for reference on every | Women, no. (%) 61(58.7) 59 (62.1) 0.6192
computer in the ED. Arrival vital signs

. . Arrival heart rate, mean beats/min (SD) 133.7 (19.67) 127.5(18.07) 0.0283
Selection of Participants Arrival systolic blood pressure, mean 136.8 (20.95) 132.3 (20.22) 01982

To find all potentially eligible encoun- mmHg (SD)

ters, we identified all ED visits with a [ Arrival oxygen saturation, mean % (SD) 97.6 (2.11) 97.8 (1.68) 0.8324
diagnosis of atrial fibrillation, chronic  ["Gomorbidities, no. (%)
atrial fibrillation, paroxysmal atrial fibril- Diabetes 30 (28.8) 33 (34.7) 03722
lati.on, permanent ?.trial f%brillatio.n, or  ["Hypertension 74(712) 69 (72.6) 0.8169
atrial fibrillation with rapid ventricular  "Go000chve heart faiure 9(87) 11(116) 04930
response from the ED or hospital dis- "y 0 o erintarciion 4(38) 10 (10.5) 0.0657
charge diagnosis (International Classifi- Cy i 5 4.8 s 16'8 0'0058
cation of Diseases, Ninth Revision, Code oronary artery disease (4.8) (168) :
427.31). Next, the investigators manually Strok? - - 6(58) 6(63) 08715
reviewed all charts to apply the inclusion Tran3|§nt |slchemfc alttack 2(19) 3(32) 05783
and exclusion criteria and fill out data Chronic atrial fibrillation 55 (52.9) 49 (51.6) 0.7839
sheets. To meet the inclusion criteria, CHA,DS,-VASc score, mean (SD) 3.2(1.84) 3.7 (1.95) 0.1280
patients had to be at least age 18 years, | Medication history, no. (%)
have presented for treatment/evaluation B-blocker 48 (46.2) 40 (42.1) 0.5657
of stable nonvalvular atrial fibrillation | Calcium channel blocker 24 (23.1) 28(29.5) 0.3049
with a rapid heart rate,and be KP Health | Digoxin 11(10.6) 5(5.3) 0.1685
Plan members. We included only Health Warfarin 23 (22.1) 21 (22.1) 0.9986
Plan members to ensure accurate patient Presenting symptoms, no. (%)
information and because of the recom- | Shortness of breath 31(29.8) 33 (34.7) 0.4571
mended early follow-up that could not Chest pain 25 (24) 18 (18.9) 0.3824
be coordinated or tracked for nonmem- Palpitation 68 (65.4) 53 (55.8) 0.1661
bers. Encounters without atrial fibrilla- Dizziness 28(26.9) 17 (17.9) 0.1283
tion as the primary emergent complaint Syncope 2(19) 1(11) 06147
were excluded (eg, myocardial infarction, "y gy motom or other 17(16.3) 23 (24.2) 0.1667
congestive heart failure exacerbation), as Symptom onset <48 h 59 (56.7) 46 (48.4) 0.3286

were patients with known valvular disease —
SD = standard deviation.
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Similar to other atrial fibrillation stud-
ies in the ED, we included the following
patient variables: Chief complaint, vital
signs from triage documentation, chronic
atrial fibrillation diagnosis, pharmacy data
to assess medication use, disease burden,
age, sex, and comorbidities.?7115 Beyond
building on the learning from previous re-
search, these patient characteristics reflect
both the risk of stroke in patients with
atrial fibrillation and the risk factors for
nonvalvular atrial fibrillation. 2416

Statistical Analysis

A comparison of patient characteristics
before and after the intervention was ex-
amined by #-test for continuous variables
and by the 2 test for categorical variables.
To investigate the association between the
intervention and hospital discharge rate,
we generated a multiple logistic regression
model that adjusted for key patient char-
acteristics. Relevant confounders for this
model were selected by their significance
in the univariate association test or their
clinical relevance as mentioned in Selec-
tion of Participants.

All statistical tests were 2-sided.
P values less than 0.05 were considered
statistically significant. All analyses were
performed with SAS EG (Version 9.3,
SAS Institute, Cary, NC).

RESULTS

A total of 199 ED encounters were
included in the study (104 patients pre-
intervention and 95 postintervention;
Table 2). The mean heart rate on arrival
to the ED was higher for the preinter-
vention cohort than the intervention
cohort: 133.7/min (standard deviation
[SD] = 19.67/min) and 127.5/min
(SD = 18.07/min), respectively (p = 0.03).
Additionally, coronary artery disease was
found at a higher rate in the interven-
tion cohort (16.8% vs 4.8%, p < 0.01).
Patient characteristics were otherwise
similar between groups. Medication use
and presenting symptoms were similar
in both groups. No statistically signifi-
cant difference in CHA,DS,-VASc score
was found between the preintervention
(3.2, SD =1.84) and the postintervention
groups (3.7, SD = 1.95).

There was a significant decrease in
hospitalization after the intervention was

Impact of Standardizing Management of Atrial Fibrillation with Rapid Heart Rate in the Emergency Department

implemented. The discharge rate increased
from 57.7% in the preimplementation
period to 71.6% after intervention (13.9%
change, p = 0.04; Table 3). The increase in
the discharge rate was primarily related
to a decrease in observation unit admis-
sions demonstrated by a 34.4% reduction
(45.5% to 11.1%, p < 0.01), whereas ad-
mission to telemetry was the same in both
groups. Of note, admission to the intensive
care unit increased 29.2% (22.7% to 51.9%,
p = 0.01) but the actual numbers show only
4 more admissions to the intensive care

unit during the intervention year. Oral
rate control increased in the intervention
cohort by 19.4% (p < 0.01). The preinter-
vention cohort received calcium channel
blockers at a higher rate, 66.3% vs 48.8%
(p = 0.01). Cardioversion was the same
in both groups (9.6% vs 9.5%, p < 0.99).
Adjusted multivariate results showed
that patients given the intervention are
almost twice as likely to be discharged
(OR=1.97,95% CI = 1.07-3.63; Table 4).

Return visits to the ED and read-
mission to the hospital at 14 days were

Table 3. Discharge rate, disposition, and treatment of the cohorts

Preintervention | Postintervention
Variable, no. (%) (n=104) (n=95) p value
Discharged 60 (57.7) 68 (71.6) 0.0411
Hospitalized
Direct observation unit 10 (22.7) 14 (51.9) 0.0118
Telemetry 11 (25) 10 (37) 0.2807
Observation 20 (45.5) 3(11.1) 0.0027
Medical-surgical ward 1(2.3) 0(0) 0.4302
Treatment?
Oral rate control medication given in the ED 40 (38.5) 55 (57.9) 0.0061
IV rate control medication given in the ED 83 (79.8) 71(74.7) 0.3930
Received B-blocker 49 (47.1) 40 (42.1) 04777
Received calcium channel blocker 69 (66.3) 46 (48.4) 0.0105
Received digoxin 11 (10.6) 5(5.3) 0.1685
Cardioversion: direct current or chemical 10 (9.6) 9(9.5) >0.99

a Patients may have received more than 1 class of medication.

ED = Emergency Department; IV = intravenous.

Table 4. Odds ratio adjusted for vital signs and CHA,DS,-VASc score™

Effect Point estimate 95% Wald confidence limits
Intervention, pre vs post 1.967 (1.067-3.627)
CHA,DS,-VASc 0.965 (0.822-1.133)
Systolic blood pressure 1.013 (0.995-1.031)
Diastolic blood pressure 1 (0.976-1.025)

Heart rate 0.557 (0.254-1.218)

2 Bold indicates statistical significance

Table 5. Outcomes for preintervention and postintervention cohorts
Preintervention Postintervention

Outcome (n=104) (n=95) p value
30-d mortality, no. (%) 0(0) 5(5.3) 0.0184
30-d ischemic stroke, no. (%) 2(1.9) 0(0) 0.1743
14-d return visit to ED, no. (%) 14 (13.5) 11 (11.6) 0.6890
14-d hospital readmission, no. (%) 8(7.7) 8 (8.4) 0.8502
ED length of stay, mean d (SD) 4.6 (2.55) 4.7(2.32) 0.6843
Hospital length of stay, mean d (SD) 457 (76.43) 45.9 (49.34) 0.6062

ED = Emergency Department; SD = standard deviation.
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similar in the pre- and postintervention
groups (Table 5).The protocol did not af-
fect LOS in the ED or the hospital (mean
ED LOS of 4.6 hours and hospital LOS
of 46 hours for both groups). There were
2 strokes in the preintervention group
within 30 days of the encounter and none
in the intervention group. There were no
deaths in the preintervention group and
5 deaths in the intervention group within
30 days. However, on chart review of the
deaths, none appeared attributable to the
atrial fibrillation protocol. Three deaths
were caused by sepsis, 1 was a patient
receiving hospice care,and 1 patient died
presumably because of a dysrhythmia
from propafenone. Further details of the
deaths appear in the Sidebar: Details of
Patient Deaths.

DISCUSSION

Implementing a recommended guide-
line to standardize the ED treatment of
atrial fibrillation with a rapid heart rate
was associated with a 14% decrease in
hospitalization. It appears that this ef-
fect was specifically related to a 19.4%
increase in the use of oral rate control
medications, a cardinal component of
the guideline. The study ED had a low
admission rate to begin with, 42.3% in the
preintervention year compared with 64%
across the US,'7 which may indicate that
EDs with a higher admission rate could
experience a greater effect. Additionally,
no increase in the LOS in the ED was
observed during the intervention year,

Details of Patient Deaths

Impact of Standardizing Management of Atrial Fibrillation with Rapid Heart Rate in the Emergency Department

showing that the practice guideline did
not adversely affect the departmental
flow. We also found that discharging
more patients did not lead to worse out-
comes related to atrial fibrillation, nor did
it result in higher return visits to the ED
or readmissions to the hospital.

The study does have limitations inher-
ent to all retrospective studies, specifically
with causation. The Hawthorne effect,
which is a change in behavior because the
participants in the study know they are
being observed, may have influenced the
study. That may have led to improved rate
control during the intervention year, lead-
ing to more patients getting discharged
home. Another inherent limitation is that
only KP enrollees were used in the study.
About 20% of the patients who came
into the ED were not included because
of nonmembership with the KP Health
Plan. The reader should also be aware
that the heart rate on arrival showed that
there was a statistically significant dif-
ference between the preintervention and
the intervention groups, 133.7/min and
127.5/min, respectively. This may have
led to a greater chance of rate control in
the intervention group with a subsequent
increase in the discharge rate, but we do
not believe that this statistical difference
has much clinical meaning to the emer-
gency physician treating someone with
rapid atrial fibrillation.

The study from which our guideline
was based! yielded a 36% decrease in
hospital admission rate compared with

Patient 1: This patient, who had a history of falling because of a gait problem,
fell 4 days after discharge and broke 2 ribs. About 11 days later, sepsis caused by
pneumonia developed, and the patient died of sepsis.

Patient 2: The patient was admitted because of rapid atrial fibrillation. After discharge
severe Clostridium difficile diarrhea developed, and she died of sepsis.

Patient 3: After treatment of rapid atrial fibrillation, a consult was made for admission
to the hospital. The admitting team administered propafenone, and the patient died
during dialysis several hours later, presumably because of dysrhythmia.

Patient 4: This patient was admitted to control the rate of her atrial fibrillation. Two
weeks after discharge sepsis developed because of peritoneal catheter site infection.

Shock ensued, and she died of sepsis.

Patient 5: This patient was treated for rapid atrial fibrillation and discharged home.
He had a history of refractory chronic lymphoid leukemia. After 3 weeks of continued
worsening of the chronic lymphoid leukemia, treatments were stopped, he was placed

on hospice care, and he died a week later.

our modest 14% decrease, but there are
several important factors to consider
when drawing a comparison between the
studies. First, the other authors’preinter-
vention admission rate was 78% com-
pared with the preintervention admission
rate of 42% in our study, which shows
that our ED was already more aggressive
in treating atrial fibrillation at baseline
and offered less room for improvement.
Second, the patients in the study by
Zimetbaum et al'! were almost exclusively
patients with new-onset or paroxysmal
atrial fibrillation, whereas only half the
population in our study had new-onset
or paroxysmal atrial fibrillation. This dif-
ference may explain why their cardiover-
sion rate was more than double ours, as
their study had more likely candidates for
cardioversion. It is known that patients
who are cardioverted are much more
likely to be discharged from the ED.'
Last, our study had much higher rates of
hypertension and diabetes, a higher heart
rate on arrival, and significantly higher
rates of calcium channel or B-blocker
use at baseline, showing our cohort to be
somewhat “sicker.” Our study also dem-
onstrates that primary care follow-up
may be sufficient for these patients when
a dedicated atrial fibrillation cardiology
clinic is not available.

CONCLUSION

Our findings confirm that standard-
izing acute treatment of primary atrial
fibrillation with a rapid heart rate in the
ED is associated with a decrease in hos-
pitalization and similar patient outcomes.
The paramount element in our treatment
guideline was increasing the use of oral
medications, but doing rechecks with
repeated administration of medications,
expedited primary care follow-up, and
outpatient echocardiography are also
important. As with any clinical guide-
line, exceptions to the rules can always
be found, and decision making should
adapt accordingly to treat the individual
patient. Because ED physicians will be
seeing many more patients with atrial
fibrillation in the future, it behooves us
to implement proven guidelines to im-
prove care and efficiency. We will also
benefit from future research assessing
the role of observation units, increased
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use of cardioversion, and comparative ef-
fectiveness studies evaluating medication
regimens for rate control. €
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ABSTRACT

By ignoring the root causes of disease and neglecting to prioritize lifestyle measures for
prevention, the medical community is placing people at harm. Advanced nations, influenced

of an unhealthy lifestyle.> More than 80%
of chronic conditions could be avoided

through the adoption of healthy lifestyle

by a Western lifestyle, are in the midst of a health crisis, resulting largely from poor lifestyle
choices. Epidemiologic, ecologic, and interventional studies have repeatedly indicated that
most chronic illnesses, including cardiovascular disease, cancer, and type 2 diabetes, are
the result of lifestyles fueled by poor nutrition and physical inactivity.

In this article, we describe the practice of lifestyle medicine and its powerful effect on these
modern instigators of premature disability and death. We address the economic benefits of
prevention-based lifestyle medicine and its effect on our health care system: A system on the
verge of bankruptcy. We recommend vital changes to a disastrous course. Many deaths and
many causes of pain, suffering, and disability could be circumvented if the medical community
could effectively implement and share the power of healthy lifestyle choices. We believe that
lifestyle medicine should become the primary approach to the management of chronic condi-
tions and, more importantly, their prevention. For future generations, for our own health, and
for the Hippocratic Oath we swore to uphold (“First do no harm”), the medical community
must take action. It is our hope that the information presented will inspire our colleagues
to pursue lifestyle medicine research and incorporate such practices into their daily care of
patients. The time to make this change is now.

INTRODUCTION

Many consider lifestyle medicine to be
a relatively new subspecialty, although it
has been practiced for thousands of years.!
Unlike conventional medicine, the focus of
lifestyle medicine is not on the treatment

of chronic diseases but rather on their pre-
vention. Chronic diseases are presently the
leading cause of morbidity and mortality
and are responsible for most of our health
care expenditure.? Most of these chronic
conditions are preventable and are the result

recommendations.* Eighty percent of the
population wants to live in a better state of
health but do not know how to pursue it.6
Minimal information is given by health
care practitioners on how to implement an
effective, long-term plan to achieve health.?
The ongoing acceptance and adoption
of a healthy lifestyle remains our great-
est challenge. Implementation of lifestyle
recommendations can save lives because
lifestyle-related diseases are now the lead-
ing cause of mortality in the “modernized”
world.” An aggressive analysis is needed to
review the impact of lifestyle on our health.

So why are we sick and dying prema-
turely? Cardiovascular disease (CVD)
and cancer have come to be known as the
two “killer diseases” and account for more
than half of all deaths in the US.8 We are
experiencing these diseases in the wealthi-
est nation in the world, which spends more
on health care per capita than any other
advanced economy and yet has some of
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the poorest health outcomes.? The most
important problem is our poor lifestyle
choices based on misinformation.™*

There has been a dramatic shift in the
leading causes of death in the US in the
past 100 years. Whereas infectious dis-
eases were the primary cause of death in
the early 20th century, CVD and cancer
have now assumed dominance in mortal-
ity (Figure 1).> Additionally, obesity and
diabetes are inflammatory conditions that
not only contribute to CVD and cancer
but also serve as profound comorbidities;
their shared etiologies promote one an-
other. Both are sentinel signals of seriously
eroding health, each harboring its own
morbidities. This can be changed through
a shift in how we take charge of managing
our health and the health of our patients—
through lifestyle medicine.

In this article, we address the pervasive
effects of inflammation, obesity, and type
2 diabetes and their cost on the health
care system. We review evidence on how
implementation of lifestyle medicine rec-
ommendations may lead to a paradigm shift
not only in health care delivery but also on
its dramatic impact on chronic conditions.

Lifestyle medicine addresses basic rec-
ommendations, which may extend lives and
may allow patients to live longer, in better
health, with fewer disabilities, and with an
improved quality of life. The intervention
recommendations in lifestyle medicine
are healthy eating, active living, healthy
weight, and emotional resilience (see
Figure 2 and the Sidebar: A Special Note
on Emotional Resilience). Also represent-
ed in Figure 2 is what we refer to as the
“red zone”—the percentage of the West-
ern population that fails to adhere to such
recommendations. Lifestyle determines
in substantial ways the state of health; a
poor lifestyle leads to poor health, and a
good lifestyle generally leads to good health.

The quadrants of total health can be
affected by the adoption of whole, plant-
based foods; a moderate level of exercise;
and emotional resilience. Whole, plant-
based food maximizes the consumption
of nutrient-dense foods and minimizes
animal-based products (including dairy)
and processed foods with added sugar, salt,
and oil. Consuming whole, plant-based
foods is synonymous with an anti-inflam-
matory diet.'® A whole-foods, plant-based

Lifestyle Medicine: A Brief Review of Its Dramatic Impact on Health and Survival
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Figure 1. Leading causes of death in the US, 1900 and 2010.2
a Source: Centers for Disease Control and Infection data from Jones et al.®
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Figure 2. Quadrants of total health.

diet promotes the increased consumption
of leafy greens, vegetables, fruits, legumes,
and whole grains as staple foods.»%12 The
benefits of a whole-foods, plant-based diet
have been shown to substantially influence
the development of CVD as well as many
common malignancies.*'* In addition, an
anti-inflammatory diet has beneficial ef-
fects on obesity and diabetes, recognized
as risk factors for CVD and numerous
cancers.>111621 The benefits of adopting a
healthy lifestyle have been extensively docu-
mented. A less-than-optimal lifestyle is as-
sociated with the development of chronic
conditions and can have a profound impact
on the prognosis of such diseases. We sum-
marize the evidence relevant to CVD and
three of the most common malignancies:
colorectal, prostate, and breast cancer.

ENDEMICCONDITIONS OF
THE WESTERN WORLD

In the Western world, we subject our-
selves to a poorly recognized, self-inflicted
death sentence. We have become victims
of three major conditions endemic to the
Western World: inflammation, obesity,
and type 2 diabetes, which are intricately
interrelated and largely result from poor
lifestyle choices. Combined, these dis-
eases are lethal. That’s the bad news. The
good news is that we can now affect these
“invaders” of our health through lifestyle
changes. Recent reports have addressed
the importance of lifestyle interven-
tions (maintaining a healthy body mass
index [BMI], a healthy diet, increasing
physical activity, and managing stress) on
chronic disease management.>121618.2021
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A Special Note on Emotional Resilience
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Emotional resilience is defined as one’s ability to respond to an adverse situation
and, more importantly, a return to the “pre-event” baseline state of health. Factors
impairing or affecting emotional resilience include depression, anxiety, stress,
insomnia, and the presence of comorbidities, namely, additional chronic conditions.
Depression and anxiety are the most common issues that negatively affect emotional
resilience in the Western population. Stress is difficult to measure scientifically
because of its omnipresence in everyday life. Depression, in particular, is recognized
as a leading cause of disability, forecast to be the second-largest contributor to
the worldwide burden of disease by 2020." Many of the components of emotional
resilience are interrelated, not just among themselves but also with other medical
issues, most notably, obesity. The association of obesity and depression has been
confirmed by several recent large meta-analysis studies.2?

Depression is a recognized risk factor for the development of cardiovascular
disease (CVD, as much as a twofold increase) and serves as a prognostic indicator
for poorer outcomes in those already with a diagnosis of CVD.*5 Depression in
patients after an acute myocardial infarction has been associated with a threefold
increase in mortality.* The relationship of depression and CVD is reciprocal;
each increases the risk of the other. Recent investigations have addressed the
interrelationship of depression, stress, and CVD; depression and CVD may result
from the cumulative effects of stress on the body.® Stress provokes the body’s
immune system to react by initiating a response to outside irritants, much the same
as it does in reaction to bacterial, viral, or chemical intrusions. At the core of the
immune response are white blood cells known as macrophages, resulting in the
production of cytokines that aid communication in the immune system, promoting the
establishment of a chronic inflammatory state and ongoing endothelial cell damage
(see Figure 3). Physical activity may decrease such cellular injury.”

Depression and anxiety are also seen at higher levels in patients diagnosed with
colorectal and prostate cancer.2? Depression remains a major health concern, which is
often underdiagnosed and, therefore, undertreated in patients with cancer.'® Caregivers
are increasingly recognizing the importance of screening for and treating depression in
patients with breast cancer, but such efforts must be extended to other malignancies.®
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Figure 3. Steps in the pathogenesis of inflammation leading to progression of chronic diseases.

Such interventions are based on large-
scale, prospective studies, which provide
evidence-based conclusions. 5131821

Inflammation

We live in a world that initiates, pro-
motes, and accelerates chronic inflamma-
tion. Inflammation has been implicated as
a causative factor in nearly all chronic dis-
eases.”? From an evolutionary perspective,
the body’s inflammatory response was vital
for survival before modern sanitation pro-
cesses (water purification, sewage systems,
and the recognition of hygiene issues such
as hand washing). Today, we live longer,
and thus inflammatory responses are more
likely to confuse and overwhelm the body’s
defense systems. Many attributes of our
Western lifestyle incite an inflammatory
response, and such continued lifestyle expo-
sures perpetuate unmitigated inflammation.

Obesity

Obesity is the second endemic condition
we face. Two of three Westerners are either
overweight or obese (Figure 2). Further-
more, obesity is an inflammatory disease.”
Adequate physical activity and normalizing
weight decreases the inflammatory reaction
of the body and may help mitigate the mas-
sive immune response to infectious agents
that serve as a stimulus for carcinogenesis.
Inflammatory proteins (Interleukin-6, tu-
mor necrosis factor,and C-reactive protein,
among others) are elevated in obese patients
because of excess adipose tissue.

'The current focus of obesity is centered
on CVD, yet cancer is far more feared
and less frequently addressed. A 2008
Surveillance, Epidemiology, and End Re-
sults (SEER) Program Study?! estimated
that nearly 90,000 cases of cancer were
caused by obesity. Estimates are that the
continuing trend in obesity will lead to

an additional 500,000 deaths by the year
2030.2t Additionally, obese individuals
are more likely to live in a state of chronic
inflammation.?

The common link between inflamma-
tion and obesity may well reside in the
gastrointestinal (gut) microbiome. The
physiology of the gut remains poorly
defined. However, recent advances in
molecular tools, such as gene sequencing,
have allowed a more intricate understand-
ing of the role of the gut microbiome as
an endocrine organ that manufactures
hundreds, if not thousands, of chemicals
that influence the regulation of multiple
distant organs.?* Such compounds play
a substantial role in the development of
a “leaky” gut, which allows toxins to enter
the bloodstream and results in inflam-
mation and promotion of CVD, obesity,
Type 2 diabetes, and chronic diseases.?>%
The gut microbial complex appears to be a
major factor responsible for metabolic and
inflammatory diseases, linking inflamma-
tion and obesity to additional factors such
as alterations in lipid metabolism and
insulin signaling. The accumulation of fat
promotes a chronic inflammatory state that
results in the activation and recruitment of
immune cells, which leads to an ongoing,
self-perpetuating process.’! A major hall-
mark of obesity is documentation of the
occurrence of inflammation.®? The result is
a state of chronic inflammation promoting
the disease states of our modern civilization.
'The steps in the pathogenesis of inflamma-
tion are depicted in Figure 3 in their most
simplified form to help readers understand
chronic disease progression.

Diabetes

'The rate of diabetes has steadily risen in
the past decade.® It is recognized as the
leading cause of target organ complications

(limb amputations, end-stage renal failure,
and adult-onset blindness). Diabetes is
also a major risk factor for CVD. With
its increasing prevalence and long-term
complications, diabetes has become one of
the costliest medical conditions in the US.
Between 2007 and 2012, costs associated
with diabetes increased an alarming 48%.?
Obesity, as described earlier, has been asso-
ciated with chronic inflammation, insulin
resistance, and the development of type 2
diabetes.>* Diabetes has been identified to
be far beyond a metabolic disease and is
now acknowledged to be an inflammatory
condition.’>3

The increasing prevalence and costs
associated with diabetes have resulted in
the need for improved efforts directed at
prevention. Exercise and weight reduction
are well established as important priorities
in prevention, with strong supportive evi-
dence.?74 Recent attention to diet quality
as it pertains to diabetes prevention has
focused on the reduction of refined sugar
consumption, and rightfully so; each serv-
ing per day of sugar-sweetened beverages
(eg, soft drinks) has been associated with
a 25% increased risk of diabetes.*!

Refined sugar consumption is an im-
portant focus, but currently lacking in the
conversation on diabetes prevention is the
importance of animal product consump-
tion. A large study of more than 60,000
North Americans showed a stepwise in-
crease in the prevalence of diabetes with
increasing animal product consumption.
Those eating no animal products at all
(vegans) had the lowest diabetes preva-
lence overall, at 2.9%, with omnivores
having the highest prevalence at 7.6%.
Even when risk factors such as age, BMI,
and physical activity were adjusted for,
there persisted a statistically significant
reduction of 49% in the risk of later
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development of diabetes.?! Data from the
Nurses and Physicians’ Health Studies
(more than 4 million person-years com-
bined) demonstrated that the substitution
of just 5% of calories from animal to plant
protein reduced the risk of diabetes by
23%.% Data looking at processed meats
(bacon, sausage, hot dogs, and deli meat)
and egg consumption in relation to dia-
betes risk have been impressive. A meta-
analysis of processed meat consumption
revealed that each serving of processed
meat daily was associated with a 51%
increased risk of diabetes.® A separate
meta-analysis looking at egg consumption
demonstrated that high egg consumption
was associated with a 68% increase in the
risk of diabetes development.*
Prevention is ideal, but the reality is
that more than 29 million Americans
already have diabetes, making prevention
management the priority. The past de-
cades have focused on glycemic manage-
ment with medications. However, recent
studies question this approach, including
a meta-analysis of 13 randomized con-
trolled trials, which found that intensive
glycemic management with medications
resulted in a doubling of the risk of severe
hypoglycemia, with no overall mortality
or cardiovascular mortality benefit.* A
separate review of 328 articles, 11 meta-
analyses, and 5 randomized controlled
trials all published in the last decade cast
doubt on the supposed benefits of fewer
microvascular complications with inten-
sive glycemic management; specifically, no
significant benefit was found with respect
to the risk of dialysis/transplantation/renal
death, blindness, or neuropathy.* Medica-
tions used in the treatment of diabetes also
carry a wide range of side effects, which
include the following: diarrhea, vitamin
B12 deficiency, lactic acidosis (caused by
metformin), hypoglycemia, weight gain
(sulfonylureas and insulin), heart failure,
an increase in fractures (thiazolidinedio-
nes), pancreatitis, yeast infections, urinary
tract infections, and acute kidney injury.¥
With legitimate concerns about the
utility and safety of the intensive man-
agement of diabetes with medications,
it is essential and timely to note that
lifestyle changes are as effective as, and
perhaps more so than, medications,
with no side effects. The most effective
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lifestyle changes have been exercise and
diets based on whole, plant foods (fruits,
vegetables, whole grains, beans, nuts, and
seeds). Regarding exercise, a meta-analysis
of 27 studies found that regular exercise,
regardless of type (aerobic, resistance, or
combined), resulted in the improvement
of hemoglobin A, control by an average
of 0.8%,% a benefit comparable to current
diabetes medications.*

Dietary studies focused on diabetes
have demonstrated consistent results
when based on whole, plant foods. A
randomized controlled trial of 99 patients
compared a whole-foods, plant-based diet
with the American Diabetes Association
diet and found that although both diets
improved glycemic control, the plant-
based diet group had superior results.* In
the plant-based diet group, hemoglobin
A, control improved by 1.23 points,*
an effect comparable to, if not superior
to, that of the most currently prescribed
medications.”” A larger study analyzed 232
patients with diabetes who were placed on
a plant-based diet as part of a residential
dietary intervention program. More than
90% of patients were able to decrease or
discontinue their diabetes medications in
just 7 days while improving or maintain-
ing control of their diabetes.®® A review
of 14 randomized diet trials concluded
that the best results occurred with plant-
based diets."!

‘The annual health care costs attributable
to obesity alone exceed $100 billion.? Add
to this the rapid rise in the costs of treating
type 2 diabetes, which total approximately
$101 billion annually.22 Escalation of
health care costs from other complica-
tions of obesity and type 2 diabetes are
inevitable as these conditions continue to
result in substantial future complications
that will require further expensive medical
care. Inflammation, obesity, and diabetes
are intricately related, fuel one another,
and will drive health care expenses beyond

affordability.

Cardiovascular Disease

Despite major advances in the treat-
ment of cardiac events, CVD remains the
leading cause of death and disability in
the US.53-55 More than 600,000 deaths (1
in 4) are attributable to heart disease each
year,and CVD accounts for more than $70

billion annually (approximately 17% of
the total health care expenditure).’*® By
the year 2030, 40% of the US population
is projected to have some form of CVD,
and care will exceed $800 billion, making
it our most costly disease.*

The understanding of the pathogenesis
of atherosclerosis has recently undergone a
dramatic update. The role of chronic inflam-
mation in its development, particularly in the
setting of obesity, serves as the foundation for
the most current theory.”® Atherosclerosis
appears to be the result of oxidative dam-
age to the endothelial cells that line the
vascular system, including, of course, the
coronary arterial anatomy.®! The damage
to the endothelial layer of the coronary
arteries is a progressive process beginning
with inflammation secondary to oxidative
stresses that result from the oxidation of
low-density lipoproteins, energizing the
low-density lipoproteins to penetrate the
endothelial layer; this process leads to the
subsequent development of plaques, the
rupture of which may result in a myocardial
infarction or often sudden death.®¢2

Dietary components consumed by the
Western population promote CVD by
directly affecting the gut microbiota.®®
In particular, consumption of red meats,
which are high in L-carnitine, elevate
serum levels of trimethylamine oxide
(TMAO) because of the hepatic conver-
sion of its microbially derived precursor,
trimethylamine.®® Reducing red meat
consumption results in decreased TMAO
production, which downregulates the
macrophagic uptake of oxidation of low-
density lipoproteins. Levels of TMAO are
reduced in patients who are following an
anti-inflammatory diet. Although mea-
surement of TMAO levels is not readily
available, future technology may soon de-
velop a test measuring TMAOQO and allow
for the early intervention of individuals
at risk of atherogenic threats before they
progress to the point of sudden death.®!
Some authors offer an in-depth discussion
of the biochemical basis and pathogenesis
of oxidative stress and vascular injury.%-62

A lifestyle program that incorporates a
whole, plant-based diet has been shown
to reverse CVD, a feat largely elusive to
medications and technologic advances.
Numerous studies have demonstrated that
lifestyle interventions can have a major
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impact on the development of, and even
the reversal of, CVD.113.6264 Evidence has
accumulated associating a healthy di-
etary pattern with lower rates of cardiac
events, and an extensive review has been
presented endorsing the cardioprotec-
tive effects of a diet that endorses the
increased consumption of plant-based
foods.® Lifestyle management offers sup-
port for the adoption of a diet consisting
of mostly plants to prevent CVD.!" A
whole-foods, plant-based diet offers addi-
tional protection against CVD because of
the beneficial effect that polyphenols have
on the endothelial layer of the vasculature,
including the negation of oxidation of
low-density lipoproteins and its impact
on inflammation.'6166-68 Large epide-
miologic studies support the fact that
those following an anti-inflammatory,
plant-based diet may decrease the risk
of CVD development by nearly 25%.7
The promotion of a diet contrary to the
standard American diet—embracing the
increased consumption of plant-based
foods and the avoidance of red meat,
highly processed foods, added sugars, salt,
and fat—appears to be beneficial in the
improvement of cardiovascular health.”

Recent scientific advances have allowed
us to characterize the human genome,
opening the door to the genetic expression
of disease in its earliest development.’7
Regarding CVD, a recently published
study demonstrated the effect of lifestyle
modification on pro-inflammatory gene
expression.” The impact of our under-
standing of disease at the epigenomic
level presents an opportunity to intervene
in the development of chronic diseases
and increase the odds for cure. Lifestyle
interventions (tobacco cessation; adop-
tion of a whole-foods, plant-based diet;
and exercise) focusing on CVD have been
documented as remarkably effective.”
Even in patients with a high genetic risk
profile, a favorable lifestyle has been asso-
ciated with a 50% decreased risk of CVD
development.”

Physical activity in individuals at in-
creased risk of CVD has been noted to
significantly decrease mortality.617577
Those who are least fit may, in fact, gain
the most benefit from exercise and thus
realize a more statistically significant
impact on their survival.”® Interestingly,
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many common malignancies share similar
pathologic characteristics that are akin to
CVD-—mnotably, inflammation and obesity.

CANCER

Despite enormous research efforts and
funds expended, cancer continues to be a
major cause of death. Each year, 17.5 mil-
lion cancers are diagnosed and 8.7 million
deaths caused by cancer occur worldwide.”
In the US; 1.6 million Americans receive a
diagnosis of cancer, and more than 600,000
deaths are attributable to this disease.® In
the next few years, the world population
will exceed 7.5 billion, which is expected
to drive these figures even higher.®! The
current belief is that most cancers are the
result of inherited genetic abnormalities,
yet 90% of malignancies are rooted in our
lifestyle and environmental exposures.
Many of these exposures are modifiable;
we can avoid tobacco and alcohol, decrease
our exposure to ultraviolet light, increase
our level of physical activity, and, perhaps
most importantly, alter our diets.

In the US, October is National Breast
Cancer Awareness Month; September is
set aside for prostate cancer awareness; and
March is dedicated to colorectal cancer
awareness. These awareness campaigns are
laudable; however, their emphasis on early
detection, treatment, and survivorship does
not address the more crucial issue that many
such cancers can actually be prevented by
lifestyle changes. For instance, obesity is a
well-recognized risk factor for the develop-
ment of a large number of malignancies,
as well as for cancer recurrence and mor-
tality.?283 In 2016, the US will have more
than 14 million persons alive as survivors of
cancer. In comparison, in 1971, there were
3 million cancer survivors. By 2020, there
will be 20 million people in whom some
form of cancer has been diagnosed who are
alive and well. More than 75% of all cancer
patients currently live beyond 5 years.® As
such, there is ample time for patients to
implement lifestyle changes that may fur-
ther contribute to their overall disease-free,
long-term survival.

Colorectal Cancer

In 2015, there were 1.7 million cases
of colorectal carcinoma with 832,000
deaths worldwide.” More than 140,000
people in the US will receive a diagnosis
of colorectal carcinoma in 2016, and more

than 50,000 will die.®® Colorectal cancer
is the third most commonly diagnosed
non-sex-specific cancer. Less than 20%
of colorectal carcinomas have a genetic
basis®; therefore, most colorectal cancer
cases have been linked to environmental
exposures (eg, food-borne mutagens) and
chronic intestinal inflammation.® Perhaps
no malignancy other than colorectal car-
cinoma demonstrates so dramatically the
connection between inflammation and
the development of neoplasms. Patients
with chronic inflammatory bowel disease
(ulcerative colitis and Crohn disease) are at
an increased risk of breast cancer develop-
ment,*” adding to the ever-growing body
of evidence linking chronic inflammation
to the progression of cancer. The risk of
colorectal cancer developing increases with
the duration and extent of inflammatory
bowel disease.®” The microbiome of the gut
has also been implicated in the develop-
ment of sporadic colorectal carcinoma.?5$

Risk factors for the development of
colorectal cancer include a sedentary
lifestyle, obesity, and the dietary compo-
nents that form the basis of the standard
American diet (large consumption of red
meats and highly processed foods and low
amounts of fruit, vegetables, legumes, and
fiber intake).?? Low-fiber diets, such as the
standard American or “Westernized” diet
that promotes inflammation, have been
linked to the increased risk and develop-
ment of colorectal cancer.”® In addition,
patients with colorectal cancers appear to
have more comorbidities at the time of
diagnosis than patients with other ma-
lignancies.”? For example, patients with
diabetes have a 26% increased risk of de-
veloping colon cancer and a 30% increased
risk of dying because of it compared with
patients without diabetes.” Data exist that
modifiable lifestyle issues (diet and activi-
ty) are increasingly associated with the risk
of colorectal cancer development, perhaps
more so than any other malignancy.?%*
Prostate Cancer

Prostate cancer is the most commonly
diagnosed malignancy in men, affecting
1.6 million worldwide and resulting in
the death of nearly 370,000 in 2015.7 In
the US, nearly 150,000 men received a
diagnosis of prostate cancer in 2016, and
close to 40,000 will die of this cancer.8
Somewhat alarming is a recent report that
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the incidence of metastatic prostate cancer
has increased by 72% since 2004.% Of par-
ticular concern is that the largest increase
in new cases was in the age range of 55 to
69 years, ironically the same group most
likely to benefit from early treatment.* If
this increase is, as some postulate, caused
by a more aggressive presentation of the
disease, then the importance of lifestyle
changes may further increase in relevancy.
As with many other malignancies, diet and
obesity contribute to chronic inflammatory
processes that lead to disease aggressive-
ness.®7 Furthermore, obesity has been
implicated in not only the development but
also the progression of prostate cancer.?%7

Prostate cancer patients are often advised
to make lifestyle changes. Such changes
could be beneficial but need further verifi-
cation. In one study,” changes in prostate-
specific antigen levels were monitored in a
small group of patients. The experimental
group was subjected to an intensive lifestyle
intervention program, which included a
vegan diet, soy protein, supplemental vi-
tamins (E and C), selenium, exercise (30
minutes of walking 6 d/wk), and a support
group/stress management program for 1
hour per week. Prostate-specific antigen
levels decreased 4% in the experimental
group and increased 6% in the control
group.” In addition, blood taken from
both groups demonstrated that the serum
of the experimental group inhibited growth
of prostate cancer cells nearly 8-fold more
intensively than the serum of the control
group. Furthermore, these comprehensive
nutrition and lifestyle changes have been
shown to downregulate prostate gene ex-
pression in men after a diagnosis of early-
stage prostate cancer.”’

The incidence and mortality of pros-
tate cancer appear to be associated with a
Western lifestyle,and a strong corollary re-
lationship has been noted with the intake of
animal foods.?”'® Men in developing coun-
tries who drift toward a Western-oriented
lifestyle experience an increased incidence
of prostate cancer. Furthermore, migra-
tion studies have demonstrated that those
populations that live in low-cancer-risk
geographic areas assume Western rates of
cancer within 1 to 2 decades of immigration
to the West. This observation is not limited
to prostate cancer but involves the develop-
ment of other malignancies as well.®!
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Breast Cancer

The most common malignancy among
women in 2016 was breast cancer, affecting
2.4 million women worldwide and taking
the lives of more than 520,000.” In 2017,
nearly 250,000 women will receive a diag-
nosis of breast cancer and more than 40,000
will die in the US.2 Breast cancer is the
most feared disease by many women, yet
heart disease is the leading cause of death
inwomen in the US.? Interestingly, less than
50% of women are aware that heart disease
is the leading cause of death.?

As with previously addressed malignan-
cies, breast cancer can be attributed in part

to alifestyle fueled by a poor diet that often
results in obesity.!*! Sinicrope and Dannen-
berg!® addressed this topic in a recent pub-
lication. Obesity leads to insulin resistance,
resulting in elevated blood levels of insulin
and insulin-like growth factor (IGF) and a
decrease in sex hormone-binding globulin.
Consequently, the availability of estradiol
increases, which may fuel the development
and aggressiveness of breast cancers. Fatty
tissues (adipocytes) have been demonstrat-
ed to be an independent endocrinogenic
organ capable of manufacturing and stor-
ing estrogenic compounds that contribute
to multiple malignancies. Importantly, fatty

Table 1. Daily dietary recommendations’

Decrease substantially or eliminate

Increase or consume heavily

Inflammatory effects

Anti-Inflammatory effects

Low nutrient and/or high calorie
Meat: beef, pork, lamb, chicken, turkey, seafood

Processed meats: salami, bologna, ham, turkey,
chicken

Animal dairy: milk, cheese, yogurt, kefir, sour
cream, cottage cheese, butter

Sugar substitutes and refined sugars: aspartame,
high-fructose corn syrup

Processed foods: refined grains (white bread,
cookies, fried potato chips)

Soft drinks, alcohol

High nutrient/low calorie
Leafy greens
Vegetables: cruciferous, squash, garlic
Mushrooms
Fruits: berries, bananas, pomegranates

Legumes: green beans, lentils, soybeans,
sugar snap peas

Whole grains: quinoa, wheat, oat, rice, pasta,
barley, corn

Seeds: flax, chia, pumpkin, sesame
Plant-based “dairy”: soy, almond, rice milk
High nutrient/high fat: Limited consumption

Nuts: walnuts, pecans, almonds, etc

*Bodai BI, Tuso P. Breast cancer survivorship: A comprehensive review of long-term medical issues and lifestyle
recommendations. Perm J 2015 Spring;19(2):48-79. DOI: https://doi.org/10.7812/TPP/14-241.

Lifestyle

* Stress
*  Unhealthy diet
* Inactivity

Increased
risk

Endothelial cell injury
* Inflammation Increased

*  Poor nutrition Risk
* Medications

A: Cardiovascular
disease/cancer

Chronic conditions

Obesity
Type 2 diabetes
Comorbidities

Figure 4. Effects of cellular damage, chronic conditions, and lifestyle practices appear to raise the risk of

cardiovascular disease and cancer.
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tissues also store a dozen or more inflam-
matory proteins that promote carcinogen-
esis.’?! In a recent study, low-dose aspirin
was shown to reduce inflammation, result-
ing in a lower incidence of breast cancer.1%?

Not only is obesity a risk factor for breast
cancer development, it is an independent
prognostic factor for distant metastases
and an increased risk of death.!® Comor-
bidities also have a role in oncogenesis.
Patients with diabetes have a 23% increased
risk of breast cancer developing and a 38%
increased risk of dying of the disease com-
pared with patients without diabetes.”
A substantial proportion of breast cancer
patients are both obese and sedentary,
emphasizing the need for lifestyle inter-
ventions that may improve prognosis and
ultimate outcomes.’

Understanding of breast cancer and the
influence of dietary consumption patterns
has recently advanced. Dietary recom-
mendations, including an increase in fiber
intake, have been made to aid in the preven-
tion of this cancer.1*$1% Recently the human
“estrobolome”has been discovered as the set
of gut bacterial genes that metabolize es-
trogen.!® Dysbiosis of the gastrointestinal
tract is involved in the re-cycling of estro-
gen through the enterohepatic circulation,
increasing its potency, which may further
tuel the development of breast cancer.!9710%
Estrogen levels are further decreased by
the increased consumption of fiber intake
because fiber inhibits the absorption of
estrogen in the gastrointestinal tract.!%41%
The American Institute for Cancer Re-
search reported in 2014, from worldwide
data, that diet, physical activity, and weight
control are major contributors to long-term
survival after a diagnosis of breast can-
cer.'® Furthermore, a 2011 meta-analysis
of postdiagnosis exercise in patients with
breast cancer involving more than 12,000
patients demonstrated a 34% decrease in
risk of death caused by breast cancer, a 24%
decrease in recurrence, and a 41% decrease
in the risk of all-cause mortality.!!! This
conclusion is the result of the review of
67 published articles addressing lifestyle
changes as they relate to the reduction of
breast cancer recurrence.!!?

Additional studies have documented
that physical activity not only increases
survival and decreases recurrence but also
improves overall quality of life in patients
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with breast cancer and in patients with
colon cancer.!3115 Another study followed
nearly 1500 women diagnosed with early-
stage breast cancer. These patients were fol-
lowed for up to 9 years and demonstrated
a 50% decreased death rate in those who
adhered to a high fruit and vegetable intake
(5 servings/d) and a regular physical activity
regimen (30 minutes, 5 times weekly) com-
pared with those who did not.!¢ Although
the exact mechanism of the action of ex-
ercise and its impact on cancer recurrence
remains elusive, some have pointed to the
possibility that exercise may affect the in-
flammatory response of the body, resulting
in a decreased rate of recurrence.!” Regular
exercise may also have a protective role in
the initial development of breast cancer.!®

DISCUSSION

For far too long, patients have experi-
enced chronic illnesses because our health
care system has not taken a proactive role
in promoting healthy eating, active living,
and the promotion of emotional resilience
(see Sidebar: A Special Note on Emotional
Resilience). The medical community has
been proud to announce major achieve-
ments in health care and their impact, yet
arecent analysis on cardiovascular mortality
brings into question such advances; the de-
creasing rate of CVD that has been noted
since the 1970s appears to be declining at
a slower pace.'”” Advances in CVD sur-
vival no longer approach the prior rate of
decline despite improvements in treatment.
Perhaps the management of CVD should
focus more on lifestyle recommendations
and prevention than on treatment once the
disease has become symptomatic. In addi-
tion, it has been suggested that the recently
noted decline in cancer incidence may be
related to the recession of 2008, which may
have decreased screening accessibility for
many.'? It is increasingly recognized that
the real issue in health care—lifestyle—
should become the primary prescription
for the leading causes of disease that result
in the highest rates of mortality.*7%? The
slow progress in decreasing mortality rates
from CVD incriminates an unhealthy diet
and a sedentary lifestyle as major contrib-
uting factors.'?!

Ample evidence exists to support the av-
ocation of a diet on the basis of the recom-
mendations outlined in Table 1.37:116,122-127

Lifestyle medicine addresses principles
that are the cornerstone of health and well-
being. The current practice of prescribing
medications or performing surgery for
nearly every illness must be revisited. A
paradigm shift to lifestyle medicine needs
urgent implementation. Dramatic effects
using lifestyle interventions have been
demonstrated in patients with chronic
conditions. Several large studies have
conclusively shown that diet and exercise
modifications not only substantially im-
prove long-term survival but also result
in a portrait more nearly approaching
total health.>105116122128129 Ag an example,
a prospective study of 23,000 participants
evaluated adherence to 4 simple recom-
mendations’: No tobacco use, 30 minutes
of exercise 5 times per week, maintaining
a BMI of less than 30 kg/m?, and eating a
healthy diet as previously described. Par-
ticipants who adhered to these 4 recom-
mendations had an overall 78% decreased
risk of development of a chronic condition
during an 8-year timeframe. Furthermore,
in participants adhering to these recom-
mendations, there was a 93% reduced risk
of diabetes mellitus, an 81% reduced risk of
myocardial infarction, and a 36% reduction
in the risk of the development of cancer.’

The additive effects of cellular damage,
chronic conditions, and lifestyle practices
appear to place us at an ever-increasing risk
of CVD and cancer (Figure 4). Risk factors
are interactive and should be recognized
as such. Those who fall into the high-risk
category in Figure 4 need urgent attention
and lifestyle interventions.

Medications, particularly in chronic or
repeated sequences, may also play an impor-
tant role in the development of malignan-
cies. The overprescription of antibiotics has
received recent attention in the promotion
of “super strain” bacteria that are resistant
to most currently available antibiotics.
Prostate cancer risk increased with the use
of penicillin, quinolones, sulfonamides, and
tetracycline; breast cancer risk was demon-
strated to modestly increase with exposure
to sulfonamides.'® This increased risk may
well be caused by the drugs’influence and/
or the depletion of the natural microbiome
resulting in a state of dysbiosis.

'The potential carcinogenicity of red and
processed meats has drawn extensive atten-
tion since the Interventional Agency for
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Research on Cancer evaluated these prod-
ucts.”® Consuming a whole, plant-based
food (anti-inflammatory) diet promotes
high-nutrient foods with fewer calories
per pound compared with low-nutrient
foods.? This will result in a healthy BMI,
potential weight loss, and a lower risk of
development of CVD and some of the
most common malignancies. Vegetables,
fruits, legumes, whole grains, and healthy
fats should become our staple foods and
have been recommended as key compo-
nents of a healthy lifestyle to avert the three
chronic conditions that are responsible for
the majority of deaths in the US (Figure 1).
Recently, the association of animal vs plant
protein intake with all-cause mortality has
been documented. Specifically, high con-
sumption of animal protein was associated
with an increased risk of cardiovascular
mortality and all-cause mortality.’? In this
same study, high consumption of plant-
based protein demonstrated an overall
decrease in all-cause mortality.!32

Genetic variants have been associated
with susceptibilities to the development of
chronic disease. However, evidence is avail-
able that the hereditability of such variants
may, in fact, be only modest.’! Thus, cred-
ibility is added to the fact that most chronic
conditions are, in reality, the result of life-
style. An invitation to the development of
chronic conditions is related to shifts in
the human microbiome as represented by
Western influence. Evidence for a strong
correlation between the gut microflora and
disease is exponentially expanding, particu-
larly relevant to the development of CVD
and cancer.>135 Along with our growth
of knowledge comes an opportunity to
intervene in the prevention of disease. An
incredible shift in cancer care has recently
become recognized because of technologic
advances, and priming of the immune sys-
tem has now been shown to be effective
in treating patients with a wide variety
of malignancies. Epigenomics may play
a major role in our immunogenetic capa-
bilities, and, as such, lifestyle modifications,
demonstrated to have an influence on the
modulation of genetic expression profiles,
are worthy of further investigation. Dietary
and lifestyle changes can and should be
pursued to avert poor outcomes. '3

Profit motives play a large role in the
food industry as well as “Big Pharma”
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and health care; therefore, the delivery of
information and the care of patients may
themselves become the victims of politics.
Most chronic conditions are influenced by
lifestyle and account for 75% or more of
health care costs.#'3” Since 2010, nearly
18% of the US gross national product has
been spent on health care, which exceeded
$3.0 trillion in 2015.13%1% Few of these
dollars have been spent on identifying the
true underlying causes of patients’ chronic
conditions. Lifestyle recommendations, as
the primary treatment of disease, fail to
be recognized as a priority. If we continue
our current path of treating risk factors
and advanced diseases, costs for care will
continue to escalate and the health care
system will approach bankruptcy in the near
future.* As a consequence, lives will be lost.
'The enormous cost of health care directed
toward CVD and cancer account for up to
one-third of the health care fiscal burden
in the US.If 1 in 10 of the US population
would adopt a healthy lifestyle, the amount
of money saved could well fund others more
in need. A 10% reduction in such costs may
results in billions of dollars saved.

Given the benefits of lifestyle medi-
cine interventions, it would seem that our
health care system would rush to embrace
this movement; however, nothing could
be further from the truth. Through the
decades, leading proponents of lifestyle
interventions have faced resistance or
marginalization. Such resistance to change
has to do with barriers on multiple levels
affecting patients, clinicians, administra-
tors, government, and society in general.
Most patients typically gather their food
and nutrition information from popular
media rather than from clinicians, many
of whom may have limited knowledge of
lifestyle interventions. In addition, much
of this may reflect the limited time avail-
able in a typical office visit. Perhaps a more
important issue stems from the formal
education in medical school, residency, or
fellowship programs, which lack a focus
on scientific evidence supporting the im-
portance of nutrition related to a healthy
lifestyle.!#0141 Health care practitioners as
well as administrators are often focused on
the bottom line and find it challenging to
direct resources toward new and innovative
practices given low reimbursement rates for
counseling on lifestyle changes. Adding to

this, they may fear that patients will find
such changes difficult and not sustainable.
We are long overdue for a “rethink” about
health care to achieve a more directive role
in the lifestyle intervention of patients.
Currently, multiple forces maintaining
the status quo exist at the systemic level.
Special interest groups, including certain
lobbyists, maintain barriers by spending
monies to influence governmental and
professional targets. For example, national
dietary guidelines are watered down out
of a concern over the economic interests
of certain industries instead of reflecting
on the evidence-based recommendations
regarding the consumption of meat and
dairy products. On the societal level, the
hedonistic aspects of food are promoted
over their health and nutritional aspects.
Despite the status quo, there is a ground-
swell of interest in lifestyle medicine and a
hunger for change. There exists reason for
optimism. The growing interest in well-
ness programs and the mainstreaming of
yoga, tai chi, and mindfulness practices
are examples of such changing attitudes.
Integrating lifestyle medicine into clini-
cal practice in the areas of food, nutrition,
exercise, and stress reduction is becoming
more commonplace. Multiple organiza-
tions, including health care systems and
large successful corporations, have come to
realize the enormous benefits of a healthy
lifestyle not only to wellness but also posi-
tively influencing enhanced productivity.
The establishment of lifestyle medicine
as an effective therapy will ultimately de-
pend on a strategic plan to embrace the
basic concepts addressed. We propose
and advocate for a series of multiple ap-
proaches with a focus on potential future
ventures. In an ideal setting, establishing
a lifestyle medicine clinic within a health
care organization would be a major step
toward the promotion of patient wellness.
Establishing a trained, interested team of
dedicated professionals would be key to a
successful patient experience. Although
many different lifestyle medicine ap-
proaches have been implemented, they
all share some common characteristics: A
physician trained in lifestyle techniques,
supportive staff, patient educators who are
strong in plant-based diets, and access to
behavioral health. Such a team approach
can be used to encourage, educate, and
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support patients for motivation to achieve
their goals.

It will take time to break down the
barriers that exist. We recommend the
allocation of resources dedicated to the
expansion and further development of
such programs. More research document-
ing the efficacy and cost-saving benefits
of innovative lifestyle clinics is needed.
True preventive care must include tools
and information on lifestyle recom-
mendations. It is time for the medical
community to intervene and provide
the proper treatment when confronting
preventable conditions. Many condi-
tions are reversible with education and
ongoing support to patients regarding
lifestyle changes. Addressing the root
cause of diseases and taking immediate
corrective action may avert the health care
crisis and restore a solid foundation for
patients and the medical community. The
practice of medicine is ever evolving, and
the medical community must keep pace of
new information as it becomes available
to implement best practices. Creating

Lifestyle Medicine: A Brief Review of Its Dramatic Impact on Health and Survival

change takes courage and a willingness to
think creatively as we begin to shift our
medical system from one characterized
by sick care to one deserving of the label
of health care.

In conjunction with building specific
clinic workflows, we would recommend and
endorse activities so that all practitioners
possess at least an awareness and a basic un-
derstanding of what lifestyle modifications
can do to prevent, treat, and even reverse
chronic diseases. Large health care organi-
zations must obligate themselves to such
programs. Numerous health care practi-
tioners may not have the essential informa-
tion available to share with patients. Some,
particularly in a solo-practice environment,
may not have time to address lifestyle issues
or have access to support such a program,
despite their best intentions to do so.Many
of our colleagues are uncomfortable in ad-
dressing lifestyle issues as they feel they are
not qualified in such concerns, despite the
fact that many of their patients seek such
information. Multiple courses are avail-
able, at numerous conferences and through

Moving Forward: Healthy Lifestyle Recommendations and Resources for Daily Practice

Practitioner education regarding benefits of healthy lifestyle recommendations

+ Plant-based nutrition certification, Cornell University

+ American College of Lifestyle Medicine certification

+ Lifestyle conference attendance (eg, The Plantrician Project: www.plantricianproject.org)

+ Endorsement by providers to adopt such practices

+ Online resources: T Colin Campbell Center for Nutrition Studies (http://nutritionstudies.org);
Physicians Committee for Responsible Medicine (www.pcrm.org)

Identification of team members engaged in promotion of a healthy lifestyle

+ Physician colleagues

+ Dietitians trained in whole-foods, plant-based nutrition

+ Social workers
+ Behavioral therapists
+ Lifestyle coaches

Promotion of exercise programs
+ Walk to Thrive (https://kpwalktothrive.org/)
+ Exercise coaches

Endorsement of alternative approaches to health and well-being

+ Yoga

+ Meditation

+ Dance

+ Aromatherapy

Establishment of and participation in cooking demonstrations and classes in the clinic

and community—patient provision of resources

+ Health education handouts and pamphlets addressing health and wellness

+ Community-provided educational materials
* Reputable Web site resources

+ Vigorous endorsement by providers to adopt such practices

programs online, where practitioners can
easily gain the knowledge they need to
promote a healthy lifestyle.

Healthy lifestyle interventions need not
be limited to the clinic environment. Nu-
merous opportunities to share information
with a direct impact on overall health are
readily available. Community events, such
as religious celebrations and festivals, pres-
ent a major forum for valuable information
dissemination. Most large and influential
companies have come to realize the im-
portance of a healthy lifestyle for their em-
ployees and now understand the increased
effectiveness and productivity associated
with good health. Social media, perhaps
the most powerful contemporary means of
connectivity, provides incredible opportu-
nities to disseminate information promot-
ing a healthy lifestyle. Although not all
practitioners may be able to incorporate
lifestyle goals into their practice, at least
having the information easily available
and knowing how to access such tools is
a major step forward (see Sidebar: Moving
Forward: Healthy Lifestyle Recommenda-

tions and Resources for Daily Practice).

CONCLUSION

Escalating health care costs and the
impact on care delivery are enormous and
underestimated. Projections of chronic
diseases lack an accurate forecast because
of our ongoing endorsement of a poor
Western lifestyle. We have become a
society that has embraced a lifestyle of
convenience and availability, fueled by
technology and misinformation. We are
no longer forced to search for foods and
nutrients; computers and electronics have
replaced physical activity.

A potential decline in life expectancy in
the US in the current century was forecast
12 years ago.'*? That prediction has now
come to fruition, verified by the latest sta-
tistics, which demonstrate a decrease in life
expectancy by 0.1% years in 2015.4 This is
the first decline noted since the 1990s. The
evidence is irrefutable, and the message is
clear. We must prevent disease in all aspects
of our lives and in the lives of the people we
love. It is time to change our health destiny
by shifting our attitude toward a healthy
lifestyle. It is time to move from a state of
disease to a state of health. It is time to eat
healthy, be active, and decrease stress.
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We must address the impact of lifestyle
changes on our future generations. Numer-
ous studies have shown that the positive
impact of a healthy lifestyle carries forward
as children mature. The youngest of our
population must be exposed to a healthy
lifestyle from their earliest ages because
CVD risk factors begin in childhood.'
Such recommendations have been demon-
strated to lead to a significant decrease in
annual mortality owing to not only CVD
but also type 2 diabetes.!#

We are charged with providing patients
the information they need to live a long,
healthy life, which can be readily accom-
plished through the practice of lifestyle
medicine. It has been stated that we, as care-
givers, owe our patients this information to
stay well and healthy.? Changing medicine
to a culture that teaches lifestyle empowers
patients to take control of their own health.
Nutritional education is key to the imple-
mentation of a healthy lifestyle. Authors of
several recent articles address this and have
come forth with solid recommendations,
educational resources, and guidelines to aid
physicians in achieving these objectives.!140
Positive recommendations are presented
as how physicians can educate themselves
and present an effective treatment plan to
patients, which include multiple options.!#

As an aging population, we are faced
with confronting inflammation, obe-
sity, and diabetes, resulting in a dysbiotic
microbiome, which contributes to our
contemporary chronic conditions. Most
deaths from chronic illness in the US are
preventable and related to how we live.
The system has failed to implement well-
documented strategies and has fallen short
of addressing risk factors that continue to
contribute to long-term disabilities that
greatly influence the potential to extend
our lifespan—in an enjoyable manner.

We have addressed current concerns
regarding a healthy lifestyle; such factors
are being increasingly recognized as prog-
nostic indicators of health. Weight loss, a
major concern in the US, is a priority of
most people yet is often a goal unachieved.
Adherence to a healthy lifestyle, including
a whole-foods, plant-based diet regimen
and moderate exercise, has been shown to
result in long-term weight loss comparable
to that with conventional “reduced”-calo-
rie diets, but with better results in overall
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health. A focus on lifestyle includes under-
standing the quadrants of health: Healthy
eating, active living, healthy weight, and
emotional resilience. This can be achieved
by adopting a healthy lifestyle,and our goal
is to deliver this message.

We should all be concerned about the
wellness of each other. It’s time to save our
patients as well as ourselves. Medicine, as
currently practiced, is approaching a strate-
gic inflection point; a need for change must
be recognized and instituted. Practitioners,
insurance providers, and governmental
agencies must inform the population that
we have identified the root causes of many
of our diseases and must implement a plan
to halt and reverse these conditions. The
misconception that many chronic illnesses
are simply the result of aging must be
corrected. Maladies such as hypertension,
heart disease, diabetes, and osteoarthritis
are not inevitable outcomes of aging, but
are an end product of poor lifestyles. To
those of us looking for solutions to our
health care crisis, the gaping need for life-
style medicine in daily practice is evident.
Initiatives must be identified and put in
place that focus on wellness promotion.
We are running out of time to reverse a
destructive trend. Our survival and the
survival of the next generation are at risk.
The modernization of our civilization has
led to the birth of many current diseases,
largely because of the adoption of a 21st-
century lifestyle. Our health problems
are manmade and, therefore, solvable. We
must multiply our wisdom regarding the
future of health, our health care, and our
survival. We constantly strive to protect
endangered species from extinction, while,
in fact, it may well be that we ourselves are
far closer to extinction.

It is our hope and anticipation that
this article will motivate and inspire our
colleagues to share their stories and suc-
cesses with implementing lifestyle medi-
cine programs in their Regions, service
areas, clinics, and practices. We are aware
of faculty at numerous campuses, many of
whom are coauthors of this paper, who have
implemented successful projects that have
incorporated lifestyle practices with excel-
lent clinical results. Sharing “best practice”
models will result in the most effective
care of our patients. Because many of our
colleagues are educated in the science of

ORIGINAL RESEARCH & CONTRIBUTIONS

lifestyle medicine, this should serve as a
call to action. The impact of such projects,
when adequately publicized, may result in
a dramatic impact on the future of health
care delivery, and more importantly the
long-term well-being of our patients. %
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ABSTRACT

Extreme sports, defined as sporting
or adventure activities involving a high
degree of risk, have boomed since the
1990s. These types of sports attract
men and women who can experience a
life-affirming transcendence or “flow” as
they participate in dangerous activities.
Extreme sports also may attract people
with a genetic predisposition for risk, risk-
seeking personality traits, or underlying
psychiatric disorders in which impulsivity
and risk taking are integral to the underly-
ing problem. In this report, we attempt to
illustrate through case histories the moti-
vations that lead people to repeatedly risk
their lives and explore psychiatry’s role in
extreme sports. A sports psychiatrist can
help with therapeutic management, neu-
romodulation of any comorbid psychiatric
diagnosis, and performance enhance-
ment (eg, risk minimization) to cultivate
improved judgment which could include
identifying alternative safer recreational
options. Because flirting with death is
critical to the extreme sports ethos, prac-
titioners must gain further understanding
of this field and its at-risk participants.

INTRODUCTION

Extreme sports are leisure activities
that involve major risk to life and limb.
The lay perception that extreme sports
participants are primarily thrill-seeking,
adrenaline-addicted youths may be over-
simplified. Investigators have narrowed
the definition to refer only to sporting
activities during which “a mismanaged
mistake or accident would most likely
result in serious injury or death.”?

Participation in extreme sports may
suggest a powerful, life-affirming, and

enhancing transcendent primal drive
akin to attainment of a “flow experi-
ence.”? Conquering the “death wish”
(Thanatos drive), overcoming paralyzing
fear, and searching for a transformative
or “life wish” (Eros drive) are consid-
ered integral motivators for the extreme
sportsperson.>* Available leisure time;
abundant finances; and sophisticated
yet affordable equipment attract upper
and middle class participants, enabling
them to temporarily escape constrained
socially acceptable and defined roles and
to explore nature and challenge them-
selves to transcend fear.>¢ Gender fac-
tors likely play a role in extreme sports.
Women have overlapping, but different,
motivators for extreme sports involve-
ment, although we are not aware of any
strong evidence that addresses this issue.”
Some extreme sports activities have been
codified and fall under the umbrella of
the X Games,? whereas others such as
wingsuit flying and ice climbing are too
challenging and life-endangering to fully
integrate into a field that proudly defines
itself by bravado.

BASE jumping (jumping from Build-
ings, Antennas, Spans, and Earth), for ex-
ample, involves often-illegal risk-taking
extreme sport jumping activities and is
associated with a fearfully high mortality
rate (see Table 1). The term was coined
by “the two Phils,” Phil Smith and Phil
Mayfield, after their initial parachute-
assisted jump in January 1981 from a
Houston building.®!® It is worth not-
ing that many sports, including those
integrated into the Winter and Summer
Olympic Games, share risk factors with
extreme sports that place participants at
risk for major injury (luge and downbhill

https://doi.org/10.7812/TPP/17-071

skiing are two examples). The 2010 death
of third-generation Georgian luge com-
petitor Nodar Kumaritashvili during
practice at the Vancouver Winter Olym-
pic Games is testament to this fact.!!

Geneticists have explored possible
links between a propensity for high-risk
activities and genetic markers. The puta-
tive connection of polymorphisms of the
D4 subtype of the dopamine 2 receptor, a
G protein-coupled receptor that inhibits
adenylyl cyclase, with risk-taking, novelty-
seeking behavior in humans and other
living organisms is a link from a teleologic
perspective.’ The work of Thomson and
associates'* with skiers and snowboard-
ers is especially intriguing. Dopamine
is the neurotransmitter most associated
with “action,” addiction, and substance
abuse. There is a clear link between risk
taking and the adrenaline/dopamine/
endorphin surge experienced by extreme
sports participants. This surge is like the
phenomenon seen in gambling and risk-
heavy professions such as financial trad-
ing, which continually entice participants
back to their chosen “edge work.”¢

For participants with severe hyperac-
tive/impulsive attention-deficit/hyperac-
tivity disorder (ADHD), extreme sports
can be fairly calming and can even provide
therapeutic neuromodulation with “posi-
tive” reinforcement potential elicited by
dopamine, serotonin, epinephrine, endor-
phins, and stress hormone hypothalamic-
pituitary-adrenal axis activation, which
produces a state of optimal arousal.’”!$
The dopamine and norepinephrine neu-
rotransmitter surge may help to modulate
behavior, reversing under-activation in
the dorsolateral prefrontal cortex and
dysregulation of multiple brain pathways
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involved in the attentional and impulse
control processes.'”?* Cloninger’s work on
personalities?! regarding four dimensions
of human behavior (harm avoidance, re-
ward dependence, novelty seeking, and
perseverance) serves as a helpful template
with which to evaluate the personality
structures of those who actively partici-
pate in extreme sports. Similarly, Zuck-
erman’s Sensation Seeking Scale, now in
its fifth iteration,? which evaluates four
different subscales of thrill and adventure
seeking, disinhibition, experience seeking,
and boredom susceptibility, provides an
excellent framework with which to assess
the behavioral traits and functioning of
extreme sports participants.

A suicidal level of risk taking may be
present in extreme athletes. Dean Potter, a
pioneering free climber, slackline walker,
and “free BASER,” frequently referred to
death. He stated, “You are playing with
death then and it feels so good.” About
wingsuit flying he said, “[It] turns the
impossible into the possible,” and “In-
stead of dying, I'm flying.” He earned
the grudging admiration of rangers and
throngs of climbing visitors at Yosemite
National Park, where he completed many
of his most audacious feats.?3?*

Likelihood of affective disturbance
or diathesis is much higher in this
risk-taking population. Extreme sports
participation may serve as a temporary
antidepressant, lifting mood at least on a
short-term basis, perhaps not dissimilar
to the way the anesthetic agent ketamine
can potentially help in the setting of
resistant depression.” The combination
of an endogenous “rush” of multiple
neurotransmitters and physical activ-
ity greatly amplifies the protective and
healthy effect that people involved in
“safe” sporting exercise also experience.?

Bike motocross (BMX) participants
describe the degree to which an athlete’s
desire to pull a never-before-seen trick
or stunt outweighs conventional calcula-
tions of risk.?” Participants in this sport,
an X Games favorite, tend to idealize,
romanticize, and mythologize extravagant
risk taking as “highly motivational pas-
sion.” Descriptions include:

“We are not normal people. ... In the
best sense of the word, we are childlike.”?

“His mind was ‘so trigger.”?”

There is a naive explorer’s curiosity vis-
a-vis the severe pain response as exempli-
fied by ex-BMX racer TJ Lavin, who said,
“I didn’t know we could slam like that,”
after breaking both legs.?’

When champion BMX biker Dave
Mirra retired from BMX in 2011, he said
of his younger competitors, “They’ll die.
Just like T would when I was younger. I
would have died to win.”?” In February
2016, Mirra committed suicide by gun-
shot wound in his car after an argument
with friends. A postmortem examina-
tion identified chronic traumatic en-
cephalopathy attributable to innumerable

concussions sustained during his freestyle
BMX career.?®

More than 300 BASE jumping-related
deaths were recorded between 1981 and
2016; interest in the sport accelerated
after 2000 with increased coverage and
financial rewards associated with the
sport.?? The number of wingsuit deaths is
unknown, but many of the most promi-
nent proponents and pioneers of this field
have died, including Dean Potter and
Mark Sutton, who was famous for para-
chuting as James Bond into the stadium
at the opening ceremony for the 2012
London Summer Olympic Games.*

Table 1. Extreme sports and morbidity/mortality risk

Type of extreme sport or study Years Morbidity/mortality rate

BASE jumping 1981-2015 | More than 300 deaths worldwide’
Wingsuit mortality as high as 1/50 participants'-

Swedish BASE Jumping Study" 2002 1 fatality/60 participants; 1 death/2317 jumps’

Mei-Dan et al? (Israel) 2013 72% witnessed death or serious injury, 43% of jumpers
sustained a serious BASE jumping injury, 76%
witnessed a “near miss” or narrowly avoided fatality
Injury rate estimates of 0.2% to 0.4% per jump
and fatality rates of 0.04% per jump or 1.7% per
participant and year

Sky diving 2000-2016 | 1 death/100,000 jumps®

Scuba diving, Divers Alert 1970-2017 | 16.7 deaths/100,000 divers per year

Network?

Rock climbing 1998-2011 | 1 death/320,000 climbs®®

Skiing 2011-2012 | 1 death/1,351,000 trips (5.5 deaths/million
participants)

Free diving 2006-2011 | 417 free diving accidents: 308 fatal, 109 nonfatal”

Hang gliding, paragliding 1993-2017 | Inthe US, 1 death/560 flights!
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CASE PRESENTATIONS

Here we present three cases. To our
knowledge, none of the three extreme
sport participants described here sought
mental health treatment, but we were
familiar with each of them. We describe
them posthumously, to illustrate the
complex constellation of social and psy-
chological factors that probably influ-
enced and motivated each extreme sports
participant. In Table 2 we compare these
three cases.

Case 1:“Allan”

“Allan,” a 48-year-old married father
of 3 teenagers, was a successful business-
man and a “pillar of society.” He had a
multitude of business and family respon-
sibilities, and he may have felt trapped
in his societal roles. Perhaps in an effort
to escape these psychological shackles,
Allan became a regular “weekend war-
rior” at a local hang-gliding site. He was
extremely careful with his equipment,
meticulously prepared, and had a strong
awareness about local wind patterns. He
died of severe injuries sustained after
being buffeted by a strong, unexpected
gust of wind that threw him against a
cliff face and caused a crash. His death
was perceived as a major tragedy by his
family and community.

'The crash location was associated with
well-known risk; at least three serious

injury events occurred each year at the
site, and yet Allan, like many other thrill
seekers, was willing to take this risk.!
People at his funeral emphasized that
he loved the excitement and sense of
freedom the flights provided. Grief man-
agement, counseling, and individual and
family support cannot replace the ongo-
ing role that Allan would have had as a
father, husband, and community leader.

(ase 2: Dean Potter

Dean Potter, the youngest of three sons,
was born in the Midwest to a military
father and a free-spirited mother, an RN
and a yoga teacher who had embraced an
alternative lifestyle.3

His father was described as a deeply
caring, family-oriented man. His mother
was described as flighty. When he was
seven years old, Dean’s parents separated
and had shared custody of the children.
His first climbing experience was as a
four-year-old in the West Bank while his
father was a peace keeper in the Middle
East.®

Dean described his childhood as dif-
ficult. In school, he was often in trouble,
largely because of his challenges with
attention and impulsivity. His family did
not seek therapy or psychiatry to address
his behaviors, which were consistent with
combined-type ADHD. Dean was also
painfully shy, withdrawn, and socially

Psychiatric Aspects of Extreme Sports: Three Case Studies

isolated from peers. He described him-
self as having resentment toward others
as a youth because he felt excluded and
shunned, although his feelings may have
been only partially based in reality. Dean
finally established his first friendship
when he and another boy snuck into a
restricted area on his father’s Air Force
base in New Boston, NH, by climbing
a 200-foot cliff.** Dean easily and fear-
lessly climbed the cliff without a rope
and established his life’s path. He de-
scribed rock climbing and free soloing
(climbing without safety gear or ropes—
a fall causes serious injury or death) as
“perfect,” spiritual experiences.’?> Dean
went to college in NH and continued to
struggle to find a peer group with which
he could mesh.3

Despite not feeling at ease, Dean forced
himself to participate in team sports. He
summarized his attitude toward his crew
team as “destroy everybody and establish
my dominance.” Shortly after Dean
left school and started rock climbing full
time at age 20, he found himself drifting
around the western US, finally settling
down in the Yosemite National Park
area. He described several vivid spiritual
dreams and hallucinations, which began
in early childhood, that involved flight
and ravens. He had vivid hallucinations,
or visions, of being a shamanistic raven
in an area of Hueco Tanks State Park

Table 2. Case presentation comparisons

Categories Case 1: “Allan” Case 2: Dean Potter Case 3: Dan Osman
Baseline social Excellent Fair to limited Variable/poor

functioning

Risk for extreme sports | Medium Very high Very high

Level of skill attained at | “Weekend warrior”

chosen extreme sport

Elite professional

Elite professional

problems, and generalized anxiety disorder

Relationships, family Fairly good Relatively unstable Moderately unstable

stability

Genetic predisposition Unknown High High

for risk taking

Treatment history No known treatment No known treatment No known treatment
Presumptive psychiatric | Dysthymia (persistent depression); rule out Impulse control disorder, ADHD, generalized ADHD, severe conduct
diagnosis ADHD; rule out SUDs, partner/relational anxiety disorder, conduct disorder, parent-child disorder, cluster B personality

problems, narcissism; rule out bipolar disorder 1
(manic with psychotic features); rule out SUDs

traits; rule out SUDs

Expressed suicidality Unknown

Extremely cavalier

Very cavalier

Conscious awareness
of likelihood of death

component of his sport

Risk taker aware of life-endangering
nature of sport, embraced the thrill-seeking

challenge of his sport

Fatalistic, intimately aware, and embracing
closeness to death as part of the excitement and

Enjoyed the ability to “cheat”
death and felt “bulletproof”

ADHD = attention-deficit/hyperactivity disorder; SUDs= substance use disorders.
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near E1 Paso, TX, that is sacred to Native
Americans and to climbers. Many of his
peers thought these visions were brought
on by substance use, but, although he did
“dabble,” Dean denied these claims. Over
time, despite his proficiency and ability
to climb at high skill levels, his ability to
gain prominence in traditional climbing
circles was limited, causing him to be-
come somewhat disillusioned.

But Dean did have a competitive drive
to be famous, well recognized, and unique;
consequently, he cultivated a passion for
riskier, more life-endangering activities
such as free soloing, high-lining, BASE
jumping, and wingsuiting. Worldwide at-
tention, accolades, and sponsorships were
finally available to him. In public, Dean
presented a spiritual and charismatic per-
sona. However, accomplishing these feats
necessitated access to a primal motivation
that led to his nickname, “The Dark Wiz~
ard.”36% Fiercely competitive and proud,
he was prepared to go to extreme lengths
to protect and extend his records and ac-
complishments. Impulsively climbing in
illegal national park sites cost him and his
then-wife several sponsors including Pa-
tagonia, loyal supporters, and alienation
of potential backers.’

Potter died in 2015 while attempting a
risky, illegal, and never-before-performed
wingsuit flight through a notch on a
granite face at Yosemite National Park;
an acolyte, 29-year-old Graham Hunt,
also was killed.?32%3 Potter was 43 years
old and had inspired generations of young
climbers and extreme sports enthusiasts.

(Case 3: Dan Osman

Dan Osman was born in Orange
County, CA, in 1963. He had a strong
genetic and environmentally supportive
background in risk-taking. His father was
a former SWAT team officer and detec-
tive. His mother was a former world-
champion rodeo barrel racer and a horse
trainer. A paternal descendant of Samurai
families in the Takeuchi Clan, Dan was
trained in the Samurai Bushido code of
ethics by his father and studied aikido
and kung fu, but he did not feel worthy
of the katana sword he received in 1994.
Dan probably had untreated, fairly severe
combined ADHD and as a child was

nicknamed, “Danny I forgot.”#

When Dan discovered rock climbing
at the age of 12, he considered himself
a slow learner, taking 8 years to achieve
the elite Yosemite grade of 5.12.44 Dan
became known for his bold (some would
say senseless), reckless climbing, ice
climbing, free soloing, and speed climbing
(to which his many YouTube videos at-
test).*? Because some ascending routes he
pioneered were subsequently downgraded
in terms of difficulty, Dan increased the
challenge by working on speed free solo-
ing, once racing up a 400-foot rock face,
ropeless, in 4 minutes, 25 seconds. While
bolting a new route in Lake Tahoe, he
discovered his love of falling and began
to engage in large roped falls. As time
progressed, he became bolder and en-
joyed mastering falling and associated
fears and other emotions.*’ Dan often
encouraged others to attempt his feats,
and when his 25-year-old friend Bobby
Tarver died during a jump, Dan quickly
dismissed the event as “pilot error.”#
Although Dan was often credited with
being meticulous and extremely focused
when it came to his rope jumps and solo
climbs, the rest of his life was marked by
impulsivity, disorganization, forgetful-
ness, illegal jumps, brushes with the law,
and episodes of brief jail time.

Friends began to refer to him as being
on “DANO time,” as he often arrived
hours or even days later than expected.
His father eventually told Dan that he
would no longer bail him out for his
continued minor legal infractions such
as unpaid parking and traffic tickets.
Friends picked up the slack, but Dan’s
Bohemian lifestyle did not make it easy
for him to maintain relationships or care
for his daughter. Part-time carpentry and
climbing were not lucrative occupations.®

Dan was excited to be included in the
Guinness World Records for speed free
climbing, and for rope jumping 1000
feet. Aware of the danger, after the record
jump he stated on video, “T'll give my
guardian angels some time off because
they’ve been doing a heck of a job.”*

After being released from a brief incar-
ceration, Dan returned to Yosemite and
the site of a jump he had performed sever-
al months earlier to take down the rigging
and ropes. He must have noticed that
winter snows and intermittent freezes had

substantially damaged his rope system.
Dan could not resist his impulses despite
warnings from friends and attempted an
1100-foot fall. This time, the rope broke
at the 900-foot mark, the spot at which
the safety knot had been tied from his
autumn jump. Dan died in 1998 at age
35, leaving a young daughter.®

MANAGING RISK IN EXTREME SPORTS

Overlearning and practicing skills
safely until they become automatic is
critical when people participate in high-
risk, high-skill activities such as moun-
tain or boulder climbing, alpinism, and
other extreme sports. The only way to
succeed is to keep practicing toward the
goal of reaching the top. It often takes
a long time to unlock the sequence of
movements to complete the combination
required for a particular climb.

The process of practicing in grueling,
risky conditions often is just as reward-
ing for a dedicated climber as the goal
of reaching the top or succeeding at any
highly challenging task. An essential part
of this process is mindfulness, the quiet-
ing of the mind. As a free climber pointed
out, “It puts me into a position where I
can concentrate and be more mindful
than any other thing I do. ... The act of
climbing without a rope has been very
valuable, in that it’s been one of the things
I can go do that truly forces me to quiet
my mind.”* Another participant points
it’s such a hyper-focused and,
at the same time, calming experience.”

Extreme sports are generally performed
outdoors in natural settings. Conditions
must be close to perfect to complete an
activity or a climb. However, small vari-
abilities in temperature, humidity, sweat
response, and light are always factors. For
this reason, many successful climbs are
completed at night in colder but more
predictable and consistent conditions.
When conditions are less than ideal, fail-
ure; conscious, prudent withdrawal from
a climbing attempt; or severe injury or
death are much more likely.

In our opinion there is a notable dif-
ference between impulsive high-risk tak-
ers and cutting-edge, expert, pioneering
extreme sport proponents. Both types of
participants risk injury and death while
exploring their outer skill limits. Highly

out, “...
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trained extreme sport expert proponents
have developed the skill set to manage
the frustration associated with deferred
gratification and have learned to channel
rather than be driven by their impulsiv-
ity. Climbers such as those who may die
on Mount Everest or while free soloing
spend years and thousands of hours de-
veloping their skills to the point at which
they feel ready to attempt a task that s at
the peak of their perceived difficulty scale.
They believe their level of preparation
lowers risk despite the many variables
that heighten risk.

Expert proponents probably turn away
from an activity if conditions are not
perfect. They use ropes to climb the most
difficult sections numerous times before
gaining the expertise and confidence to
even attempt a climb without ropes. Peter
Croft and Alex Honnold, who was the
first person to free solo climb the most
difficult central route up the El Capitan
vertical rock formation in Yosemite Na-
tional Park in June 2017, are both pro-
ponents of this approach.

Two examples of successful, very high-
risk athletes/stuntmen who enthralled
the world were Felix Baumgartner, who
free fell and parachuted from Earth’s
stratosphere in October 2012 at speeds
upwards of 800 miles per hour (Mach
1.2),and Luke Aikens, a third-generation
skydiver who free fell from 25,000 feet
into a net in July 2016. Sport and ad-
venture psychologist Michael Gervais,
PhD, a consultant on free fall attempts,
perhaps put it best when he said, “Those
that are pushing into territories that are
yet to be conquered, we need them to
tell us what is possible and truly explore
what is not yet known.”® Baumgartner’s
humble comment before he left the safety
of his parachute capsule exemplified the
extreme sports mindset when he said,
“Sometimes you have to be up really high
to understand just how small you are.”*

THE ROLES FOR PRIMARY
CARE AND SPORT PSYCHIATRY
IN EXTREME SPORTS

Primary care physicians must become
knowledgeable about extreme sports and
the associated signs that warrant referral
to therapists and psychiatrists. While
taking patient histories, physicians should

solicit descriptions of all leisure activi-
ties, not just “regular” sporting activities.
Physicians who develop an alliance with
physically healthy patients with incipient
psychiatric illness can help to foster their
long-term mental health.

The current role of the psychiatrist in
extreme sports is probably underutilized
and is evolving. Sports psychologists can
help participants with motivation and
mindfulness skills to prepare for highly
risky situations. Participants in extreme
sports are aware of their risks and most
likely are somewhat contemptuous or
dismissive of the role that mental health
professionals may play other than in per-
formance enhancement. Consequently,
extreme sports enthusiasts may avoid
accessing psychiatric services. There also
is high risk for ego-syntonic polysub-
stance use, abuse, and dependence in this
population. Substance use and abuse may
play a part in the ability to overcome the
fear of performing some of these activi-
ties. Extreme sports participants need to
know that psychiatric services are avail-
able and that expressing their concurrent
challenges, concerns, or traumas may
prove helpful.

'The ability to harness and even normal-
ize a quasisuicidal “death wish” to perform
these activities suggests that friends and
family can encourage consultations with
sport psychiatrists. At the very least, ther-
apy may help participants articulate and
understand the motivations at work and
identify ways to minimize risk. Support-
ive involvement does not always denote
agreement with the extreme project at
hand. Support may lead to an interven-
tion whereby an actively suicidal and
perhaps manic or psychotic person can
be hospitalized and stabilized or success-
fully treated as an outpatient. Identifying
alternative yet high-action safer activities
that extend survival may be considered in
a therapeutic environment. Patients with
associated Axis I disorders may benefit
from interventions such as Dialectical
Behavior Therapy.

Dean Potter’s articulation of this Ica-
rus-like statement is telling: “I know it’s
insane to think I could fly, but to make
it possible, you truly have to believe in
it—to go to a place that’s not accepted.”
Despite their life-endangering behaviors,

Psychiatric Aspects of Extreme Sports: Three Case Studies

most of these athletes do not intend
to die, at least from an overt cognitive
standpoint. Using medications to man-
age any underlying Axis I psychiatric
disorder such as severe bipolar disorder
with psychotic features, major depression,
uncontrolled substance abuse or depen-
dence, or severe hyperactive/impulsive
ADHD may enable safer execution and
fine-tuning of the choices these athletes
make while participating in extraordinary
activities. Psychiatry and sports psychia-
trists, in particular, must acquire a deeper
understanding of this fascinating field. <
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from the upcoming book
100 Little Stories of Big
Moments published by
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The stories were written by
physicians in 15 minutes

in writing workshops about
meaningful moments in their
work and life of practicing
medicine. Professional
artists were asked to create
a visual representation of
the story.

To Die at Home

Russ David Granich, MD

Perm J 2018;22:15-133

E-pub: 01/22/2018

She was an elderly lady who came to the Emergency
Department septic. | was on call for palliative care the
22nd day of her hospitalization. The intensivist said she
had become ventilator dependent. One of her sons vis-
ited every day—we arranged a meeting to coincide with
his presence.

She was alert and understood her predicament. We
talked as best we could, her writing things, the son filling
in info, answering yes and no questions. Her husband of
57 years had died about 10 years ago. She lived in her
own house, but it was divided up so her other son could
live there. He paid rent, enabling her to keep her home.
She had no desire to live on a ventilator. She had a full
and meaningful life. Her son agreed and was willing to
honor her wishes for terminal extubation. However, she
had one wish: To die at home. Usually patients who want
their ventilator turned off do so in the hospital. However, |
felt | needed to make that wish come true. The intensivist
did not think she would make it home if we extubated her
in the ICU. There was only one solution—send her home
on the ventilator and remove her endotrachial tube there. |
had never done that before but | couldn’t see why not. The

https://doi.org/10.7812/TPP/15-133

hospice manager listed many objections and concerns. |
worked with my colleague, a skilled palliative care nurse
specialist, as well as the nurse manager of the ICU, and
we dealt with each objection.

Three days later we were ready. The patient was picked
up by critical care transport (CCT) at 9 am while | waited
at her house. She arrived, on a portable ventilator, but
her medicine had not arrived. There were issues with
pharmacy about dispensing IV morphine (MS) that we had
already addressed, but apparently our arrangements fell
through. | quickly called my team, and the ICU manager
showed up with the MS 30 minutes later. While we waited,
we got her settled in her bed. The CCT nurse stayed and
helped. We put her favorite movie on her TV. Her son held
her hand. The hospice nurse arrived and started doing her
evaluation. | looked around her home. Why was it impor-
tant for her to be there? It was obvious. Her home was
filled with love and memories. All her shelves were filled
with knick-knacks. She had very old appliances, all well
maintained. You could tell that everything had some mean-
ing. When her medicine arrived, | removed her tube and
gave her IV medication. We made her comfortable. She

was awake and could talk a little. She enjoyed

Accompanying artwork: The Persistence of Memory of Home by Stephen Bachhuber, MD

her movie. | stayed for a couple of hours to make
sure she was stable. While | sat and waited, |
was looking around and observing everything |
saw. One item was a Salvador Dali-style melting
clock. | never learned what that meant to her.

She died later that night, comfortable, at home
with her family. The next day | bought the same
clock online. It sits over my desk and every day
I look at it and think of her. <
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ABSTRACT

Radiocontrast-associated acute-onset hypersensitivity reactions now occur less frequently
than before 1990, when high-osmolar, ionic, radiocontrast agents were widely used. Premedi-
cation with corticosteroids and antihistamines does not reliably prevent recurrent low-osmolar
radiocontrast-associated acute hypersensitivity reactions. Corticosteroid prophylaxis for acute
hypersensitivity currently causes more morbidity than benefit. The specific radiocontrast agent
that is associated with a patient’s adverse reaction must be displayed in the drug intolerance
or drug “allergy” field of their electronic health record to enable effective management and
prevention of future reactions. The term iodine allergy should never be used in the context of
radiocontrast-associated adverse reactions because it leads to poorer clinical outcomes. The
time to onset of the reaction and the nature of the reaction must be noted in enough detail in
the drug intolerance comment fields in the electronic health record to determine the potential
mechanism for the reaction and to enable selection of the appropriate radiocontrast material
for future exposures. Most individuals with a history of radiocontrast agent hypersensitivity
can be effectively managed by selecting an alternative radiocontrast agent, without any
premedication. Radiology Departments, catheterization laboratories, and all physicians who
use parenteral radiocontrast media must have management plans in place to treat severe
acute reactions when they occur. Patients should be informed that delayed-onset reactions,
mostly benign rashes within one week of exposure, are as common or more common than
acute reactions. Future radiocontrast-associated acute and delayed-onset reactions can be

minimized, but never completely avoided, by using an appropriate alternative agent.

INTRODUCTION

'The epidemiology and optimal manage-
ment of radiocontrast-associated adverse
reactions have changed dramatically since
1985, with the almost exclusive current use
of low-osmolality nonionic radiocontrast
agents and very low rates of use of high-
osmolality ionic radiocontrast agents.!
This review will concentrate on reports
published since 2010. The goal of this re-
view is to add clarity and specificity to the
general suggestions given in the American
College of Radiology’s ACR Manual on
Contrast Media, Version 10.3, last updated
on May 31,2017.2

REVIEW OF THE LITERATURE
Radiocontrast Agent Hypersensitivity
Mechanisms

There are four general categories of
radiocontrast-associated hypersensitivity
reactions: benign acute-onset, anaphylaxis,

benign delayed-onset, and severe delayed-
onset. Acute onset, which occurs less than
one hour after exposure, is typically caused
by mast cell activation, either directly or,
rarely, is immunoglobulin E (IgE) medi-
ated.®> Delayed onset is defined as starting
more than one hour but typically starting
more than three hours and up to two to
five days after exposure; these reactions
are thought to be T-cell-mediated, de-
layed-type hypersensitivity.* These reac-
tions rarely rise to the level of a serious
cutaneous adverse reaction, such as toxic
epidermal necrolysis or Stevens-Johnson
syndrome.’

Epidemiology

Li and coworkers® in 2016 reported on
120,822 individuals receiving iopromide,
iodixanol, iopamidol, ioversol, iobitridol, or
iohexol between January 2014 and March
2016 at a single institution in Chongging,

China. They prospectively collected data
on all cases. They identified 506 (0.4%)
hypersensitivity reactions, of which 90.0%
were mild, 7.7% were moderate, and 1.4%
were considered severe. Hypersensitivity
reactions were more common with iso-
osmolar agents than with hypo-osmolar
radiocontrast media. Risk factors for acute
reactions included previous acute reac-
tions, asthma, doses higher than 100 mL,
and injection rates higher than 5 mL/s.
The authors were unable to reliably col-
lect delayed-onset reaction data because
many patients were in the facility only for
the procedure.

We reported in 2012 that of 2,375,424
Kaiser Permanente Southern California
(KPSC) Health Plan members who had a
health care visit and at least 11 months of
health care coverage during 2009, a total
0f 0.5% of females and 0.3% of males had
a radiocontrast agent “allergy.”” During
2009 a new radiocontrast “allergy” was
reported in 0.1% of females who had at
least 1 other drug “allergy,” in 0.1% of
males who had at least 1 other drug “al-
lergy,”0.04% of females who had no other
drug “allergy,” and in 0.02% of males who
had no other drug “allergy.” Individuals
with any drug “allergies” were more likely
to use more health care services and thus
might be more likely to be exposed to
radiocontrast media. Between January
1, 2014, and April 30, 2017, there were
372 serious, acute-onset, radiocontrast-
associated reactions reported by KPSC
Radiology Departments, 335 (90.1%) as-
sociated with iohexol, 19 (5.1%) associated
with iodixanol, 1 (0.3%) associated with
diatrizoate, and 17 (4.6%) with the associ-
ated radiocontrast agent not reported. It is
currently not possible to accurately iden-
tify all exposures to radiocontrast agents
throughout the entire KPSC health care

Eric Macy, MD, MS, is an Allergy Specialist and Researcher in the Department of Allergy at the San Diego Medical
Center in CA. He is a Partner Physician with the Southern California Permanente Medical Group, and an Assistant
Clinical Professor of Medicine at the University of California, San Diego. E-mail: eric.m.macy@kp.org.
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system or to capture all new acute and
delayed-onset reactions because of the
poor quality of the adverse drug reaction
reporting in the electronic health record
(EHR). Even when reported, the specific
radiocontrast agent implicated is virtu-
ally never noted in the EHR, nor are the
symptoms described in enough detail to
confidently determine a mechanism. It
was, however, possible to identify how
much radiocontrast medium was pur-
chased each year for KPSC and then
estimate annual exposures. The amount
of iohexol and iodixanol used annually in
KPSC in 2014 through 2016 is displayed
in Table 1. In KPSC we annually used
about 11.5 to 16 times as much iohexol
as iodixanol. We had approximately 1
reported severe acute reaction for ev-
ery 183,697 mL (about 3674 exposures
[range, 1837-18,370]) of iohexol and 1
reported severe acute reaction for ev-
ery 229,684 mL (about 4594 exposures
[range 1199-22,968]) of iodixanol.

Scheinfeld and colleagues® at Albert
Einstein College of Medicine in New
York, NY, reported in 2014 that of
927,000 total “allergies” documented dur-
ing a 10-year period in their EHR, virtu-
ally none of the more than 7000 patients
with “allergies” reported to “contrasts”
or “iodine” had a specific radiocontrast
agent listed.

Dean et al® reported in 2015 that
adverse reactions after radiocontrast-
enhanced computed tomography (CT)
scans were reported at a lower overall rate
in inpatients compared with outpatients,
but the reactions reported were more se-
vere. Less than 10% of the reported reac-
tions were delayed onset. Most patients
were exposed to iohexol; only a small
minority were exposed to iodixanol. There
were 86 (0.23%) of 34,508 reactions re-
ported after outpatient CT scans vs 10
(0.03%) of 38,066 reactions reported
after inpatient CT scans. The overall
use of adrenaline was the same in both
groups—4 uses in inpatients (1 in 9516
exposures), and 4 uses in outpatients (1
in 8627 exposures).

Palmiere and Reggiani Bonetti!®
reviewed radiocontrast-associated ana-
phylaxis fatalities in 2014. They identi-
fied 24 cases, initially reported between
1972 and 2012. Only a minority of the

Table 1. Radiocontrast agent use in Kaiser Permanente Southern California,

2014 through 2016

Agent 2014 2015 2016 Total
lohexole (mL) 19,088,565 20,385,128 22,064,825 61,538,518
lodixanol® (mL) 1,650,500 1,361,000 1,352,500 4,364,000
Total (mL) 20,739,065 21,746,128 23,417,325 65,902,518
Approximate exposures 414,782 434,922 468,346 1,318,050
at 50 mL per exposure

a Typically used at 10 mL to 100 mL per exposure.
b Typically used at 10 mL to 250 mL per exposure.

cases had any previous exposure to radio-
contrast agents. The authors concluded
that “risk” factors for fatal anaphylaxis
included any history of asthma, allergic
rhinitis, atopic dermatitis, multiple al-
lergies, drug allergy, food allergy, previ-
ous radiocontrast exposure, B-blocker or
nonsteroidal anti-inflammatory drug use,
and any preexisting condition including
any cardiovascular, renal, hematologic,
autoimmune, or metabolic disease. This
list is of questionable utility, with almost
as many “risk” factors as reported cases.

There have been only rare reported
cases of radiocontrast-associated serious
cutaneous adverse reactions, specifically
Stevens-Johnson syndrome or toxic epi-
dermal necrolysis.> There has been one
case of recurrent iopromide-associated
Stevens-Johnson syndrome reported,
with three distinct episodes.!!

Prevention of Recurrent
Radiocontrast-Associated Reactions

Kolbe and coworkers'? at the Mayo
Clinic in Rochester, MN, reported in
2014 data from 245 individuals with
reactions (0.08%, or 1 in 1222), of
299,413 total individuals exposed to
low-osmolality contrast media between
2002 and 2008. All affected individuals
noted only acute-onset hives associated
with their radiocontrast agent exposure.
Seventy-three of these 245 individuals
then had at least 1 additional radiocon-
trast exposure through 2009. The authors
excluded 8 patients who were receiving
long-term corticosteroid therapy and 15
additional patients who had their index
radiocontrast-associated reaction before
2002, to avoid individuals with their in-
dex reaction occurring after high-osmolar
ionic radiocontrast agent exposure. The
remaining 50 study subjects had 133

subsequent radiocontrast exposures, with
a median of 2 exposures and a range of 1
to 11.There were 19 individuals (38.0%)
who had at least 1 additional episode of
radiocontrast-associated hives, for a total
of 26 events (19.5%) in the 133 imaging
studies. Paradoxically, individuals who
were premedicated were more likely to
have hives with subsequent exposures.
'The was no premedication given before 89
(66.9%) of the scans. Those premedicated
with diphenhydramine had an adjusted
odds ratio of 1.2 (95% confidence interval
=0.2-7.3,p = 0.85). Those premedicated
with corticosteroids had an adjusted odds
ratio of 14.3 (95% confidence interval =
4.1-50.4, p < 0.0001). Those premedi-
cated with corticosteroids and diphen-
hydramine had an adjusted odds ratio of
8.3 (95% confidence interval = 1.8-37.9,
p = 0.006). The authors concluded that
premedication may not be necessary, but
radiology personnel need to be aware of
prior reaction history and be knowledge-
able in recognition and treatment of these
reactions.

Mervak and coworkers' in 2015 re-
ported on 626 inpatients with a history
of acute-onset radiocontrast-associated
hypersensitivity who received a 13-hour
corticosteroid and diphenhydramine
premedication regimen before reexposure
to low-osmolar radiocontrast materials
between January 2010 and December
2013. Breakthrough reactions occurred
in 13 (1.2%). This is about 3 or 4 times
the ordinary reaction rate in the general
population.’?

Jung et al** in 2016 retrospectively re-
ported on 322 patients with a history of
acute-onset radiocontrast agent reactions,
seen between June 2010 through May
2012, who were reexposed to low-osmolar
contrast media after premedication with
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antihistamines, corticosteroids, or both.
Breakthrough reactions occurred in 3.4%
of all patients and in 14.3% of patients
with severe index reactions.

Abe and coworkers?® from Japan
reported in 2016 data from 771 indi-
viduals seen between January 2006 and
September 2014 with a history of a
previous radiocontrast-associated ad-
verse reaction who were reexposed to a
nonionic radiocontrast agent. The same
radiocontrast medium was used in 220
individuals (28.5%) without premedi-
cation (Group 1) and in 271 (35.1%)
with premedication (Group 2). A dif-
ferent radiocontrast agent was used in
58 (7.5%) without any premedication
(Group 3) and in 222 (28.8%) with
premedication (Group 4). Group 1 had
61 (27.7%) repeated reactions. Group 2
had 47 repeated reactions (17.3%, p <
0.01). Group 3 had only 3 repeated re-
actions (5.2%, p < 0.001). Group 4 had
6 repeated reactions (2.7%, p < 0.001).
The authors concluded that changing
the radiocontrast agent was more effec-
tive than premedication for subsequent
exposures. Premedication was also not
helpful in preventing reactions to non-
ionic radiocontrast agents in individuals
with a history of an ionic radiocontrast-
associated reaction.?

Mammarappallil and coworkers'®
from Wake Forest University and Duke
University in NC reported in 2016 on
the first 500 patients newly labeled as
“allergic” to iodinated contrast agents
between 1999 and 2009 at a single aca-
demic tertiary care hospital. They found
that only 83 (16.6%) had both evidence
of radiocontrast exposure and documen-
tation compatible with a hypersensitivity
reaction noted in the EHR. There were
69 (13.8%) who had evidence of radio-
contrast exposure and did have nonhy-
persensitivity reactions documented, 19
(27.5%) with benign isolated swelling,
38 (55.1%) with “concerns about renal
insufficiency,” and 12 (17.4%) with
various benign isolated symptoms such
as warmth, flushing, nausea, or taste
perversion. The authors found that
224 (44.8%) had evidence of radio-
contrast exposure but no documenta-
tion supporting any hypersensitivity
or nonhypersensitivity reaction. The

final 124 individuals (24.8%) had no
evidence of any radiocontrast exposure
or reaction. Mammarappallil et al'¢ also
found that asking the patient was often
not helpful because the patient was
unsure of what, if anything, happened

and were just told they were “allergic”

to radiocontrast material, even if they
had no documented exposure. The au-
thors concluded that it is necessary to
train the medical community to docu-
ment accurately and completely when
radiocontrast-associated reactions occur.

Berti and coworkers'” from Italy re-
ported in 2016 that 35 patients with
breakthrough reactions to radiocontrast
agents had a lower incidence of positive
skin test reactions than 28 patients with
an initial hypersensitivity reaction. This
is evidence that most breakthrough reac-
tions are not IgE mediated.

Lee and coworkers!® from Korea re-
ported in 2016 on a group of 453 (3.0%)
individuals (of 14,785 seen between Jan-
uary 2014 and December 2015) with a
history of mild radiocontrast-associated
acute-onset hypersensitivity who had
another nonionic radiocontrast study.
The authors retrospectively identified
273 individuals (60.3%) who had been
pretreated with chlorpheniramine male-
ate 4 mg, 30 to 60 minutes before their
repeated radiocontrast exposure. There
was no randomization, and the decision
to pretreat was made by the physician
using his or her judgment. There was no
difference in the recurrence of an acute
hypersensitivity reaction between the
pretreated and the nonpretreated groups
(10.6% vs 11.7%, p = 0.729). There was
also no difference in the time to recur-
rent reaction or reaction severity. There
was no effort made to change the specific
nonionic radiocontrast material used.

Lerondeau and coworkers' from
France reported in 2016 on 340 patients
referred for evaluation of radiocontrast
agent hypersensitivity. Of these, 234
(71.5%) had normal (“negative”) test and
rechallenge results. Another 97 (28.5%)
had abnormal (“positive”) test or rechal-
lenge results. Of those with abnormal
results, there were 55 (56.7%) whose
test or rechallenge was positive to the
index radiocontrast agent. There were
33 (34.0%) whose test was negative to
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the index radiocontrast material, but of
these, 3 (9.1%) uniquely tested positive
to an excipient and 30 (90.9%) were test
or challenge positive to 1 or more other
radiocontrast agents. Finally, there were
9 (9.3%) in the abnormal results group
who had an unknown index radiocon-
trast medium, but who were test or chal-
lenge positive to an excipient or to 1 or
more radiocontrast agents. The authors
concluded that their data were only use-
ful in evaluating the risks of recurrent
delayed-onset reactions.!” They identi-
fied 3 groups of radiocontrast agents
that were very unlikely to cross-react for
presumed T-cell-mediated, delayed-type
hypersensitivity. Group A included ioxi-
talamate, iopamidol, iodixanol, iomeprol,
ioversol, and iohexol. Group B included
iobitridol and ioxaglate. Group C in-
cluded only amidotrizoate/diatrizoate."
Unfortunately, iobitridol and ioxaglate
are not currently approved for use in
the US, and amidotrizoate/diatrizoate
is an old-style ionic high-osmolality
radiocontrast agent.

Davenport and Cohan? reported in
2017 that the morbidity associated with
corticosteroid prophylaxis for acute-
onset radiocontrast agent hypersensitiv-
ity currently outweighs any population
benefit in hospitalized patients. They
noted that the number needed to treat
to prevent 1 severe acute reaction was
approximately 569, and to prevent 1
lethal acute reaction was likely greater
than 50,000. The authors concluded that
corticosteroid prophylaxis, with the goal
of preventing recurrent severe acute-
onset reactions in high-risk inpatients,
is likely associated with substantial costs
and indirect harm related to longer hos-
pital stay.

Béhm and coworkers?! reported in
2017 on 300 patients with a history of
“iodine allergy” entered into their medi-
cal record, compared with 2 age-, sex-,
and procedure-matched groups with
a nonspecific or specific radiocontrast
agent “allergy.” Patients with the “io-
dine allergy” were more likely to get a
suboptimal unenhanced CT scan when
an enhanced CT image was clinically
indicated. They also experienced higher
rates of recurrent radiocontrast-associ-
ated reactions.
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The radiocontrast materials that are non-
cross-reacting for delayed-onset hypersen-
sitivity are displayed in Table 2. The other

nongrouped radiocontrast agents available

in the US are displayed in Table 3. Most
of the agents are monomers. They all have
very similar core structures, have a tri-io-
dinated benzene ring, and vary only by their

hydrophilic side chains. They all have very
low protein binding; thus, they are unable
to haptenate serum proteins and induce
IgE-mediated acute-onset hypersensitivity.

Table 2. Noncross-reacting radiocontrast agent groups for presumed T-cell-mediated, delayed-onset reactions
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Table 3. Other ungrouped nonionic
radiocontrast materials available in
the US

Radiocontrast material

lopromide (low-osmolar nonionic monomer)
o | O
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oH | Hoon
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\n/\o/
(o)
lopamidol (low-osmolar nonionic monomer)

HO. N
N N OH
;O

OH OH
lothalamate ( hlgh osmolar |0n|c monomer)

\fr

Kelly and coworkers? in 2010 reported on
the processing-dependent and processing-
independent pathways for recognition of
radiocontrast agents by specific human
T cells. They concluded that radiocontrast
media can activate T cells by direct binding
to the major histocompatibility-T-cell re-
ceptor complex or by binding after uptake
and processing by antigen-presenting cells.
This calls into question the assumed inert
nature of current radiocontrast agents.

HOW TO MANAGE SPECIFIC
CLINICAL SCENARIOS

Specific clinical scenarios of radiocon-
trast-associated hypersensitivity and their
management are displayed in Table 4.
Additional detail is provided beyond the
general recommendation in the American
College of Radiology’s ACR Manual on
Contrast Media, Version 10.3.2

If either iobitridol or ioxaglate is ever ap-
proved for use in the US, they would be the
agents of first choice over amidotrizoate/
diatrizoate in patients with a history of a
severe delayed-onset reaction to iohexol or
iodixanol. If corticosteroids are used to help
prevent delayed-onset reactions, clinicians

should consider starting the dosing at least
24 hours before the radiocontrast exposure,
to allow enough time for the corticosteroids
to induce new regulatory proteins, and use
a several-day course, such as prednisone at
40 mg/d for 5 days.

If the patient had a severe acute-onset
reaction to an unknown contrast agent
before 1990 and only amidotrizoate/
diatrizoate is now available, then pre-
treatment with oral prednisone 40 mg, 16
hours, 6 hours, and 1 hour prior, and oral
diphenhydramine 50 mg, 1 hour before
exposure, has been shown to reduce recur-
rent severe acute reactions.??

If any mild acute reaction occurs, such
as flushing or hives, treat with diphen-
hydramine 50 mg. If there are any signs
or symptoms of anaphylaxis, immediately
use adrenaline, 0.3 mL of 1:1000 con-
centration intramuscularly. This can be
easily performed by having adrenaline
autoinjectors available and all radiology
staff trained in their use.? If adrenaline
is used, check the patient’s acute serum
tryptase level.

Tell patients to report all delayed-onset
rashes. Always list the exact radiocontrast
agent used and supply enough detail in
the drug “allergy” field of the EHR to al-
low other medical professionals treating
the patient in the future to determine
time of onset and severity.*

CONCLUSION

Radiocontrast-associated acute-onset
hypersensitivity reactions occur after
about 0.4% of all exposures. Delayed-onset
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reactions are probably as common or
more common than acute-onset reactions,
but are underreported. Most acute and
delayed-onset reactions are mild. Premedi-
cation with corticosteroids and antihista-
mines fails to prevent many, if not most,
recurrent acute or delayed-onset reactions.
Corticosteroid prophylaxis for prevention
of acute hypersensitivity currently appears
to result in more morbidity than benefit.
The specific radiocontrast agent associ-
ated with the adverse reaction must be
displayed in the drug intolerance or drug
“allergy” field of the EHR to enable ef-
fective management and prevention of
future reactions. The time to onset of the
reaction and the nature of the reaction
should be noted in enough detail in the
comment fields to determine the poten-
tial mechanism for the reaction, and to
enable selection of an alternative radio-
contrast medium for future exposures.
'The term iodine allergy should never be
used in the context of radiocontrast-
associated adverse reactions because it
leads to poorer clinical outcomes. Most
acute and delayed-onset reactions can be
effectively managed by selecting an alter-
native radiocontrast material, without any
premedication. Radiology Departments,
catheterization laboratories, and all phy-
sicians who use parenteral radiocontrast
agents must have management plans in
place to treat serious acute reactions when
they occur. Patients must be informed that
delayed-onset reactions, mostly rashes oc-
curring within one week of exposure, are
as common or more common than acute

radiocontrast-associated hypersensitivity

Table 4. Management of future contrast exposures in individuals with previous

Clinical history

Preferred radiocontrast material

Severe acute-onset reaction to an unknown
radiocontrast agent before 1990

lohexol or iodixanol without any premedication

Severe delayed-onset reaction to an unknown
radiocontrast agent before 1990

lohexol or iodixanol without any premedication

Acute-onset reaction to an unknown radiocontrast
agent after 1990, assumed to be iohexol

lodixanol without any premedication

Acute-onset reaction to iohexol

lodixanol without any premedication

Acute-onset reaction to iodixanol

lohexol without any premedication

Mild delayed-onset reaction to iohexol

lodixanol without any premedication

Mild delayed-onset reaction to iodixanol

lohexol without any premedication

Severe delayed-onset reaction to iohexol or
iodixanol

Amidotrizoate/diatrizoate or consider iopromide or
iopamidol and prednisone (40 mg/d for 5 d starting
1 d before exposure)
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reactions. Future radiocontrast-associated
acute- and delayed-onset reactions can be
minimized, but probably never completely
avoided, by using an appropriate alterna-
tive agent. %
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What Would It Be Like In A Radiologist’s Shoes?

To spend most of my day dealing with images of people: Plain black-and-white x-ray images,
or speckled images caused by sound waves bouncing off organs, orimages caused by dyes
outlining arteries and veins, or contrast medium filling loops of bowel, or images
reconstructed by computers into cross sections of the body ...

— My Own Country, Abraham Verghese, MBBS, b 1955, Indian-American physician-author
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ABSTRACT

With the incidence of ventral hernias increasing, surgeons are faced with greater complex-
ity in dealing with these conditions. Proper knowledge of the history and the advancements
made in managing complex ventral hernias will enhance surgical results. This review article
highlights the literature regarding complex ventral hernias, including a shift from a focus
that stressed surgical technique toward a multimodal approach, which involves optimiza-
tion and identification of suboptimal characteristics.

INTRODUCTION

Complex abdominal wall defects
represent one of the more challenging
dilemmas faced by general surgeons. The
natural history of abdominal hernias has
demonstrated that with time a patient’s
quality of life will worsen.! More impor-
tantly, complex abdominal wall defects
propagate additional morbidity and can
result in substantial complications if
left untreated.? As a ventral hernia pro-
gresses, studies have demonstrated that
this condition impinges on psychological
well-being, with patients reporting lower
satisfaction with body image and mental
health.! This same study demonstrated
that patients with ventral hernias were
less sexually active, had greater rates of
body pain, and had diminished social and
physical functioning.!

As the most common complication
after laparotomy, incisional hernias are
typically the inciting factor in the de-
velopment of these complex defects.>*
With an estimated 4 million laparoto-
mies performed annually in the US alone,
the incidence of these defects is on the
rise.>* Hernias can derive from a variety
of sources, including a history of trauma,
previous surgery, congenital defects, in-
fection, and even cancer.’® A survey in
2016 showed 65% of experts surveyed
agreeing that loss of domain and hernia
volumes greater than 30% of abdominal

contents are mandatory characteristics for
defining large, complex abdominal wall
defects.” However, the true complexity
of such defects cannot be measured solely
by a standard definition. The difficulty
seen in repairing these defects ultimately
depends on a multitude of factors.? These
include the location, size, depth, and
condition of the surrounding tissue as-
sociated with the defect.?

The surgical management of ventral
hernias has evolved. Primary closure of
fascial defects was originally the mainstay
of therapy in hernia repair. Unfortunately,
recurrence rates were unacceptable, with
some studies reporting rates greater than
50%.%7 This led to the advent of a tension-
free repair with use of prosthetic mesh.
First introduced in the 1950s,8 the use of
mesh repair has expanded over time, and
with improved recurrence rates, the ten-
sion-free mesh repair eventually became
the gold standard for repair.”? However,
despite the improved recurrence rates
seen with mesh use, it can subject patients
to unwanted mesh-related complica-
tions, and as such, the surgical field has
yet to obtain an ideal repair for complex
hernias.®710

At the inception of laparoscopic tech-
niques for herniorrhaphy in 1993, certain
advantages were deemed to be inherent
to this approach. In general, laparoscopic
techniques are associated with reduced

https://doi.org/10.7812/TPP/17-015

hospital stay, faster recovery, and a 3%
recurrence rate at roughly 2 years post-
operatively.!' However, certain hernia
characteristics, such as loss of domain,
previously placed mesh, and extensive
abdominal surgical history may preclude
the use of laparoscopy.'? For such defects,
expansion on the open primary repair
was pursued by Ramirez et al,'® with a
technique founded on the principle of
myofascial advancement and manipula-
tion. The component separation, as it was
eventually coined, has since had modifi-
cations made to its approach, with each
variation possessing unique pros and cons.

However, despite operative innovation,
recurrence rates remain far from accept-
able. For this reason, surgeons are now
shifting their focus away from operative
technique and heightened emphasis on
optimizing patient-related factors. This
has become one of the newest develop-
ments in the history of this condition’s
management. In relation, the adaptation
of multimodal recovery pathways, origi-
nally developed by colorectal surgeons,
has shown promising effects on postop-
erative outcomes.'* This same philosophy
is now being employed in managing pa-
tients who are undergoing abdominal wall
reconstruction. With a focus on periop-
erative optimization, it is hoped that these
trends translate to improved success.
This article aims to review, expand, and
highlight the progression of technique, as
well as the management strategies used in
treating complex abdominal wall defects.

PREOPERATIVE CONSULTATION
Preoperative assessment of large ven-

tral hernia defects is the cornerstone of

success. It allows for identification of
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factors that may preclude certain opera-
tive interventions and promotes presur-
gical steps to optimize a patient’s status
before undergoing such a repair. Rosen®
corroborates this and holds the preop-
erative consultation critical to managing
patients undergoing ventral herniorrha-
phy. Because extensive morbidity and
mortality are associated with repair of
complex abdominal defects, it is critical
to understand associated morbidity and
to educate patients during the presurgi-
cal evaluation.'® Preoperative assessment
therefore should define, as well as align,
the patient’s and surgeon’s goals and
expectations.!? If presurgical evaluation
detects any substantial comorbidity or
disease process, surgeons should consider
consultation with an internal medicine
physician to facilitate optimization.'®
Preoperative evaluation should begin
with a thorough history and physical
examination. Special attention should
be given to the size and location of the
hernia as well as prior incisions or sto-
mas.® Overlying skin changes such as
ulceration, thinning, and cellulitis should
also be noted, as should the presence of
draining sinuses or exposed mesh.® Be-
cause patients with these characteristics
have a ten-fold increase in soft-tissue
infection rates, identification is of the
utmost importance, and proper treat-
ment is necessary before repair.’s During
physical examination, patients should be
evaluated in the standing and supine po-
sitions.!® Valsalva maneuver should also
be used during examination because it can
enhance the sensitivity of the physical ex-
amination findings.!® Inability to reduce
herniated contents, especially of large
size, below the level of the fascia should
raise suspicion for a loss of domain.?s
Surgical history, as well as previous
operative reports, should be reviewed. It
has been demonstrated that patients with
a history of prior abdominal hernia repair
have an increased risk of infection, 42%
vs 12%, with a repeated operation.’s The
operative history should pinpoint previ-
ous repairs, types of mesh used (if any at
all), and into which plane the mesh was
placed because these factors will influence
surgical therapy greatly.® Active reconnais-
sance should be used if deemed necessary
and can include discussions with previous

surgeons in addition to requesting opera-
tive reports. Additionally, the number of
previous ventral hernia repairs is an inde-
pendent risk factor for recurrence, compli-
cation rates, and reoperation rates, further
highlighting the importance of the pre-
operative assessment.'” Investigating the
cause of previous surgical failures should
encompass identification of suboptimal
conditions and subsequent optimization.

The context of a patient’s hernia is
paramount to the preoperative assess-
ment because presentation will often
dictate urgency and method of repair. In
general, indications to repair ventral her-
nias are subjective, but most commonly
include symptom relief, cosmesis, and
prevention of future morbidities such as
pain, incarceration, enlargement, and skin
changes associated with the defect.!® The
urgent or emergent nature of presentation
can affect morbidity and mortality, with
mortality rates reported to be 0.3% for
elective repairs compared with 1.1% for
complicated cases.!” However, whenever
feasible, surgeons should continue to
exercise careful and meticulous presur-
gical assessment, unless precluded by an
emergent presentation.

In general, the operative approach cho-
sen should be based on the anticipated
complexity as well as the experience and
comfort a surgeon possesses with the
operation.’> However, as a guide, the
presence of extensive adhesions or history
of previous major operations potenti-
ate the risk of intestinal injuries during
laparoscopic adhesiolysis.”> Additional
factors to consider are presence of active

infection, coagulable states, loss of do-
main, poor skin quality over the defect,
and patient expectations, specifically scar
revision or panniculectomy desires.” The
use of an open procedure in the presence
of these characteristics should be strongly
considered because the likelihood of con-
version from laparoscopic to open repair
is exceptionally high and may add undue
morbidity.!?

PREOPERATIVE OPTIMIZATION

Comorbidities should be assessed and
medically optimized before any surgical
repair because the presence of these are
associated with higher recurrence and
complication rates.® The presence of
coronary artery disease, chronic obstruc-
tive pulmonary disease, corticosteroid
use, and low preoperative albumin levels
were found to be significant independent
predictors of wound infection and hos-
pital length of stay.?® Effective patient
optimization generally includes smoking
cessation at least 4 weeks before surgery,
tight glycemic control (glucose level below
110 mg/dL; hemoglobin A, concentra-
tion less than 7.0%), nutritional optimi-
zation, and aggressive medical therapy
with bronchodilators to improve oxy-
genation in those patients with chronic
obstructive pulmonary disease or chronic
hypoxia.*?0-22 Nutritional optimization,
effective glycemic control, weight loss
in obese patients, and smoking cessation
are cost-effective methods that should
be routinely used to optimize patients
preoperatively.* An overview of these
measures appears in Table 1.461520-25

Table 1. Preoperative optimization*6152025

Condition Recommendation

Diabetes mellitus HbA; < 7%; perioperative glucose level ranges from 140 mg/dL to 160 mg/dL
ideally

Smoking Cessation at least 4 weeks before surgery

Obesity BMI > 50 kg/m2 Not recommended for elective repair
BMI > 45 kg/m2 Consider bariatric surgery referral
BMI > 30 kg/m?: Weight loss and diet counseling

Malnourishment Albumin > 3 g/dL, nutritional drink (eg, IMPACT Advanced Recovery, Nestlé
Health Science)

COPD/emphysema Bronchodilator therapy; pulmonary consultation

MRSA Preoperative screening

Cardiac history Cardiology consultation; obstructive sleep apnea screening

BMI = body mass index; COPD = chronic obstructive pulmonary disease; HbA,, = hemoglobin A,;

MRSA = methicillin-resistant Streptococcus aureus.
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Smoking cessation is imperative be-
cause smokers have higher risks of wound
morbidity and hernia recurrence.’> Smok-
ing diminishes oxygen tension in tissues,
ultimately decreasing collagen deposition
during wound healing.* Lindstrom et al??
assessed the benefits of perioperative
smoking cessation, finding a 49% risk re-
duction in all postoperative complications
in those abstaining from smoking at least
4 weeks preoperatively. Nutritional opti-
mization is another essential aspect of pre-
operative evaluation because the presence
of malnutrition or brittle diabetes mellitus
can be detrimental to surgical success. Poor
glycemic control in the perioperative and
postoperative period, up to 60 days after
surgery, has repeatedly been shown to
increase the risk of wound infections.*
A range of 140 mg/dL to 160 mg/dL in
blood glucose levels during the periop-
erative period is advocated as the optimal
target by Martindale and Deveney.

Malnourished patients and those with
obesity must be optimized to prevent
operative failure. Numerous studies have
demonstrated preoperative albumin levels
to be one of the strongest predictors of
overall 30-day postsurgical mortality and
morbidity.#2022¢ A Veterans Affairs study
demonstrated preoperative albumin levels
less than 3.0 g/dL to be the most impor-
tant predictor of postsurgical complica-
tions.?* Additionally, albumin levels have
been found to correlate with the length
of hospital stay as well as wound infec-
tion rates.?’ Presence of obesity can have
extensive implications on surgical out-
comes. Patients with a body mass index
greater than 45 kg/m? should consider
bariatric evaluation before undergoing
elective hernia repair.® Martindale and
Deveney* have essentially excluded elec-
tive hernia repair as an option for those
with a body mass index greater than
50 kg/m? because the recurrence risk is
prohibitively high. For those with a body
mass index greater than 30 kg/m?, an in-
creased risk of skin and soft-tissue infec-
tions, as well as higher wound dehiscence
rates, have been reported.?’?

PREOPERATIVE IMAGING

Computed tomography (CT) of the
abdominal wall is an excellent tool in
assessing ventral hernia characteristics.

According to Earle et al,? CT imaging
can define musculature integrity and as-
sess defect relationship to intraabdominal
structures, enhancing a surgeon’s ability
to determine the safest and most ideal
approach for mesh placement. For the
most part, no intravenous or oral contrast
agent is necessary; however, the surgeon
should use discretion on the basis of the
presentation or when certain anatomical
aspects of the hernia are unclear.® The use
of CT is especially helpful in morbidly
obese patients, those with history of recur-
rent hernias, if loss of domain is suspected,
or with defects near bony structures.!
Rosen' advocates for CT assessment to
further evaluate possible loss of domain,
which typically has extensive volume of
abdominal contents localized to the her-
nia sac. A survey among specialists found
that CT scanning, functional respiratory
evaluation, and cardiology consultation
are indispensable parts of the preoperative
evaluation, with CT the most commonly
employed.’ The use of preoperative imag-
ing is especially beneficial in patients with
recurrences, for evaluating vasculature and
tissue planes, to better delineate nonmid-
line hernias or for identifying defects un-
noticed on physical examination.*!?

Although not useful in determining
the extent of intraabdominal adhesions,
preoperative CT imaging can detect signs
of occult inflammation or infected fluid
cavities that may alter mesh utilization and
surgical approach.® One study showed an
occult hernia detection rate of 48% in those
who underwent laparoscopic hernia re-
pairs, which originally went undetected on
physical examination.?® An additional study
found significantly better results in the
detection of hernia recurrence after mesh
repair using CT scanning when compared
with physical examination alone, with 98%
and 88% detection rates, respectively.’ The
possibility of infection or additional hernias
encountered unexpectedly in the operating
room make CT imaging a lucrative tool
during preoperative consultation.

OPTIONS FOR OPERATIVE REPAIR
Rives-Stoppa Repair

'The Rives-Stoppa repair was first de-
scribed in the 1980s and uses a retrorec-
tus dissection plane. This operation has
demonstrated extensive durability with

Complex Ventral Hernias: A Review of Past to Present

avoidance of subcutaneous flap creation.®
The operation releases the posterior
rectus sheath off the rectus muscles and
allows for further mobilization.6 This is
typically accomplished by incising the
posterior rectus sheath within 0.5 cm
from its medial border and dissecting
bluntly toward the semilunar line.® As
one dissects laterally, it is important to
identify the neurovascular bundles run-
ning between the internal oblique and
transversus abdominis muscles because
they can lead to unnecessary morbidity
if damaged.®'> Mesh is then often placed
in a retromuscular fashion, anterior to the
posterior fascial plane.®

Recurrence rates after Rives-Stoppa
repair at midterm and long-term follow-
up have been reported to be 3% and
6%, respectively.’ This operation also
maintains the functional and anatomic
integrity of the abdominal wall muscu-
lature, which is considered crucial to suc-
cessful abdominal wall reconstruction.?®
However, despite its excellent record,
the limited lateral dissection used in this
technique limits its applicability.® With
this said, certain situations are inherently
not suited for the Rives-Stoppa repair and
include nonmidline ventral hernias lateral
to the linea semilunaris, limited amount
of retrorectus space needed for mesh
placement, and insufficient medial ad-
vancement of the posterior rectus sheath
and musculature.b Because of these limi-
tations, additional operative techniques
have been developed.

Posterior Component Separation with
Transversus Abdominis Release

'The transversus abdominis release has
demonstrated utility in repairing com-
plex and nonmidline defects that the
Rives-Stoppa repair fails to address. This
approach uses a retrorectus dissection
plane, similar to the Rives-Stoppa re-
pair with added lateral mobilization and
mesh overlap.® Near the margin of the
semilunar line, usually 0.5 cm medial, the
posterior rectus sheath is incised, expos-
ing the underlying transversus abdominis
muscle.®" The underlying fascia is then
dissected off the muscle plane as far lat-
erally as the psoas muscle if needed.®'

The use of transversus abdominis re-
lease provides extensive benefits during
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repair. First, it maximizes preservation of
abdominal wall blood flow and limits the
creation of large skin flaps.?” It alleviates
the tension created by the laterally con-
necting thoracolumbar fascia, which allows
for further medial advancement of the
posterior rectus sheath.’ It also allows for
turther expansion of the abdominal cavity,
improving tension off-loading." These ef-
fects are possible because the transversus
abdominis muscle extends more medi-
ally than the remaining oblique muscles
and is essentially the main contributor
to intraabdominal pressure, ultimately
allowing enhanced tension-free repair.’”
The posterior component separation with
transversus abdominis release has consis-
tently shown a recurrence rate less than
10% in numerous studies.?-3!

Anterior Component Separation

'The anterior component separation uses
adissection anterior to the rectus muscles.
During the operation, a subcutaneous
plane is formed by incising the external
oblique fascia, just lateral to the lateral
aspect of the rectus muscles.55 Additional
dissection to the margin of the anterior ax-
illary line can be performed if tension-free
approximation is not attained at first.6
This technique provides for extensive
medial mobilization of the abdominal
wall musculature while allowing eftective
midline reconstruction.®

Despite exceptional medial coverage, the
limiting factor in the use of this approach
is the sequelae that follow the creation of
skin flaps. Krpata et al?” found an increased
rate of wound morbidity and complication
rates when an anterior component separa-
tion was performed. Compared with the
use of a posterior component separation,
the anterior component separation had a
significantly higher total complication rate
(48.2% vs 25.4%, p = 0.01).* The authors
attributed this finding to the extensive dead
space created by the subcutaneous dissec-
tion.? Furthermore, after mobilization, the
subcutaneous tissue is left relatively isch-
emic, predisposing it to infection and se-
roma formation.®* This study also observed
a trend toward higher rates of recurrence
when compared with posterior component
separation; however, the difference failed
to meet statistical significance (14.3% vs
3.6%,p = 0.09).%

POSTOPERATIVE CARE

Historically, important aspects of re-
covery have involved proper airway man-
agement, pain control, and nutritional
support. However, practices in immediate
postoperative care in all surgical fields
have vastly changed in the last decade.
The use of routine narcotic pain adminis-
tration and subjective diet advancement is
being replaced by standardized regimens
tailored to improve and speed recovery.

With present-day quality constraints,
cost inflation, and subpar medical accessi-
bility, the use of standardized recovery can
have an extensive impact on more than
just hernia results. In relation, a study
published in 2016 demonstrated signifi-
cant benefit in the use of a standardized
recovery pathway.’? Between traditional
and enhanced recovery protocols, re-
spectively, authors reported significantly
shorter times to diet advancement (lig-
uids: 2.7 vs 1.1 days; regular diet: 4.8 vs
3.0 days, p < 0.001), return of bowel func-
tion (5.2 vs 3.6 days, p < 0.001), length
of stay (4.0 vs 6.1 days, p < 0.001), and
reduced 90-day readmission rate (16% vs
4%, p < 0.001).3* This protocol aimed at
mitigating the metabolic consequences
associated with postsurgical recovery.*?
The authors state that the pathway is
based on the key principles of pain man-
agement and acceleration of intestinal
recovery.’> Summary recommendations
from this study are listed in Table 2.3

With the impressive findings seen
in recovery, the use of standardization,
although promising, may not always be
ideal. One of the most critical aspects
to manage in nonideal circumstances in
the early postoperative course is proper
airway management and identifying pa-
tients at risk of respiratory failure. Long
operative times increase open abdomen
exposure, enhancing insensible losses
and fluid shifts.”> Patients undergoing
lengthy procedures with extensive sur-
gery or those with a history of severe
pulmonary disease are generally admit-
ted to the intensive care unit.’> One
study found respiratory complications
to occur in 20% of patients after open
component separation surgery.’ Intuba-
tion is therefore advocated when plateau
airway pressures increase more than 6 cm
H,O intraoperatively or postoperatively

because increased airway pressures repre-
sent a 9-fold increased risk in pulmonary
complications.® The persistent elevation
of airway or abdominal pressures may
indicate the need for paralysis up to 48
hours.5 If, however, the patient is not
critically ill, adequate pain control, chest
physiotherapy, and aggressive use of in-
centive spirometry should be routinely
employed.®!533

Postoperatively, diet and nutritional
support should be optimized to ensure ad-
equate healing. Conservative diet advance-
ment is typically employed in patients
undergoing complex hernia repair. Overly
aggressive diet progression can induce
retching and vomiting, which can jeopar-
dize repair and propagate aspiration.® As
a caveat, nasogastric tube decompression
is generally reserved for patients who
have intestinal resections, major intestinal
manipulation, or prolonged adhesiolysis."
At times, a subtle presentation mimicking
that of ileus can confound the diagnosis
of early postoperative bowel obstruction.
It should be noted that more than 90%
of early postoperative bowel obstructions
are partial and tend to resolve spontane-
ously.'s However, any signs or concerns
for early bowel obstruction should prompt
CT imaging to further evaluate the abdo-
men.® Early reexploration is warranted if
findings suggest a completely obstructed
or strangulated bowel on workup because
of the likelihood of irreversible mechanical
obstruction.®1

Additional aspects of postoperative
recovery include mobility and drain care.
In general, intraoperatively placed subcu-
taneous drains are removed on the basis of
consistency and when output is less than
50 mL/d for 2 consecutive days.® Ambula-
tion is encouraged as soon as possible but
should be considered on a case-by-case
basis.’> On discharge, patients are given
instructions on activity restrictions and
should not lift more than 4.5 kg (10 1b)
for up to 6 weeks postoperatively.”® This
is advocated to minimize increases in in-
traabdominal pressure, one of the major
factors attributed to hernia recurrences.!

Abdominal binders have historically
been used in the postoperative period for
comfort.® Certain advocates for its use be-
lieve abdominal binders may actually less-
en the risk of seroma formation, improve
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postoperative pain control, and enhance
postural stability.>* A study performed in
2014 investigated the effects of abdominal
binder use on postoperative recovery af-
ter major abdominal surgery.® This study
showed no significant evidence linking
binder use to pulmonary function, seroma
formation, or improved postoperative pain
control.** However, the study did demon-
strate significant benefits in psychological
distress levels as well as physical function-
ing and mobilization after postoperative
day 5 when binders were used.**

CONCLUSION

With the large number of abdominal
operations performed each year, the in-
cidence of ventral hernias is on the rise.
Open ventral hernia repair remains the
primary option for surgeons when faced
with complex abdominal wall reconstruc-
tion. The advancements in tension-free
repair as well as component separation
have improved success rates. However,
despite improvement, certain aspects of
surgical repair have yet to translate to ac-
ceptable results.

Table 2. Summary of enhanced recovery after surgery pathway for ventral hernia repair

Phase of care

Pathway component

Preoperative

Weight loss counseling

Diabetic control (HbA, < 8%)
Smoking cessation > 4 weeks
Obstructive sleep apnea screening
Preoperative nutritional shake
MRSA screening

Perioperative

Subcutaneous heparin, 5000 U once, with sequential compression devices
to lower extremities

Oral alvimopan,12 mg once
Oral gabapentin, 100-300 mg once
First-generation cephalosporin or vancomycin for screen positive for MRSA

Intraoperative

Pain control:
+ Limit use of narcotics and paralytics

+ Intraoperative TAP block, 20 mL of liposomal bupivacaine diluted to 200 mL
(100 mL per side)

Postoperative

Pain control:

+ |V hydromorphone PCA: 0.2 mg every 6-10 min, no breakthrough dose; no
basal rate; stopped on POD 2 once a clear liquid diet is begun

+ Oral oxycodone, 5-10 mg every 4 h as needed, started once off [V PCA
+ Oral acetaminophen, 650 mg, every 6 h, started immediately postoperatively
+ Oral gabapentin, 100-300 mg 3x daily, started on POD 1

+ |V/oral diazepam, 5 mg every 6 h as needed: 2.5-mg dose for patients > age
65 y; hold for patients with obstructive sleep apnea, sedation, or any respiratory
compromise

+ Oral NSAIDs, 600-800 mg orally every 6-8 h as needed, can use IV ketorolac,
15-30 mg every 6 h for up to 72 h; hold for patients with renal dysfunction

Intestinal recovery:
+ No routine nasogastric tube placement
+ NPO except medications on operative day only

+ Scheduled diet advancement: POD 1, limited clear liquids (< 250 mL/shift);
POD 2, clear liquids ad libitum; POD 3, regular diet

+ Oral alvimopan, 12 mg twice daily, until discharge or POD 7
Fluids:

Fluid conservative strategy: lactated Ringer’s at 100 mL/h on operative day; 5%
dextrose in half normal saline at 75 mL/h on POD 1; saline lock IVF on POD 2

a Source: Majumder et al.32

HbA,, = hemoglobin A,; IV = intravenous; IVF = intravenous fluid; MRSA = methicillin-resistant Staphylococcus aureus;
NPO = nothing by mouth; NSAID = nonsteroidal anti-inflammatory drug; PCA = patient-controlled analgesia; POD =
postoperative day; TAP = transversus abdominis plane.

Complex Ventral Hernias: A Review of Past to Present

To improve successful correction rates
of complex abdominal defects, emphasis
has shifted from surgical technique and
toward a multimodal approach involving
optimization and identification of subopti-
mal characteristics. Although the technical
experience and procedural method used
by the surgeon is of importance, assessing
patient-related factors and comorbidities
may provide the missing aspect necessary
for an ideal operative approach. With
enhanced recovery pathways being incor-
porated into the management of complex
abdominal wall defects, it is hoped that
these advancements can assist surgeons
in greatly improving repair success and
patient quality of life. <
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Multiplicity of Hot Irons

If practitioners, since the time of Albucasis, had been contented with his doctrine, and never
had ventured to think for themselves, surgery had not been what it now is, and its
great merit would still have consisted in the multiplicity of its hot irons.

— Percivall Pott, 1714-1788, English surgeon, one of the founders of orthopedics
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Tyler Kern, MD

This photograph was taken in Antelope Canyon in AZ. Antelope Canyon consists of a series of slot canyons believed to
be created by the erosion of sandstone from flash floods. Walking through these canyons is a surreal experience.

Dr Kern is a Urology Resident at the Los Angeles Medical Center in CA. He has pursued his passion for nature
and wildlife photography throughout his life and hopes to inspire others to get outside, explore, and thrive.
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ABSTRACT

The objective of this article is to deliver
a concise up-to-date review on hip osteo-
arthritis. We describe the epidemiology
(disease distribution), etiologies (associated
risk factors), symptoms, diagnosis and clas-
sification, and treatment options for hip
osteoarthritis. A quiz serves to assist readers
in their understanding of the presented
material.

INTRODUCTION

Please see the Sidebar: Quiz to Assess
Knowledge of Hip Osteoarthritis (True/
False/Depends) with Answers.

Osteoarthritis (OA), often referred to
as “wear-and-tear” arthritis, age-related
arthritis, or degenerative joint disease, is
the most common form of joint disorder in
the US, and it is estimated that more than
27 million Americans are affected.! As a
degenerative disorder, OA can involve any
joint, and it primarily affects the articular
cartilage and surrounding tissues.? OA can
be broadly classified into primary and sec-
ondary types.In primary OA, the disease is
of idiopathic origin (no known cause) and
usually aftects multiple joints in a relatively
elderly population. Secondary OA usually is
a monoarticular condition and develops as
a result of a defined disorder affecting the
joint articular surface (eg, trauma).’ This
review will focus on primary hip OA with
a discussion of secondary hip OA.

'The hip joint is one of the body’s largest
weight-bearing joints, only secondary to
the knee joint, and is commonly affected
by OA.#'The current accepted understand-
ing of hip OA is that although articular
cartilage is mainly affected, the entire joint
also is affected. The OA process involves

progressive loss of articular cartilage,
subchondral cysts, osteophyte formation,
periarticular ligamentous laxity, muscle
weakness, and possible synovial inflam-
mation.? There is a growing consensus that
OA is not the result of a singular process
affecting the joints but rather results from a
number of distinct conditions, each associ-
ated with unique etiologic factors and pos-
sible treatments that share a common final
pathway.® The effects of OA on the large
joints of the lower extremities, including
the hips, can result in reduced mobility and
marked physical impairment that can lead
to loss of independence and to increased
use of health care services. As such, OA
may have a profound effect on activities of
daily living and lead to substantial disability
and dependency in walking, stair climbing,
and rising from a seated position. Several
risk factors are linked to the development
of hip OA including age, gender, genetics,
obesity, and local joint risk factors. However,
the exact primary hip OA etiology remains
unknown,®*® and a universal protocol is
lacking for its diagnosis and treatment. In
this report, we describe hip OA epidemi-
ology (disease distribution), etiologies (as-
sociated risk factors), symptoms, diagnosis
and classification, and treatment options.

PREVALENCE

The difference between the clinical and
radiographic prevalence of hip OA remains
unclear; however, most epidemiologic
studies of hip OA involve radiographic pa-
rameters to establish disease prevalence.®1
Research suggests that hip OA is epidemio-
logically distinguishable from OA affecting
other joints.!" For example, only a small
percentage of patients who underwent total

https://doi.org/10.7812/TPP/17-084

hip arthroplasty (THA) to address primary
hip OA required a total knee arthroplasty
(3%-7%) and vice versa.’? In a prominent
US-based population study,® prevalence of
symptomatic hip OA was reported at 9.2%
among adults age 45 years and older, with
27% showing radiologic signs of disease;
prevalence was slightly higher among
women. A systematic review of radiograph-
ic hip OA prevalence demonstrated an in-
crease in mean prevalence with advancing
age for both men and women.!® Men have
a higher prevalence of hip OA before age
50, whereas women have a higher preva-
lence thereafter.™ Caucasian populations
also have a higher hip OA prevalence that
ranges between 3% and 6% as compared
with 1% or less in Asians, blacks, East In-
dians, or native Americans,'>!6 suggesting
a genetic predisposition. According to the
Centers for Disease Control and Preven-
tion, lifetime risk for symptomatic hip OA
is 18.5% for men and 28.6% for women.’

ETIOLOGIES AND RISK FACTORS

OA is a chronic disorder affecting syno-
vial joints. Although sometimes referred
to as “degenerative joint disease,” this term
is a misnomer. The degenerative process
manifested by progressive loss of articular
cartilage is accompanied by a reparative
process with reactive bone formation,
osteophyte growth, and remodelling.® The
dynamic process of destruction and repair
determines the final disease picture. OA is
not primarily an inflammatory process, and
synovial inflammation, when found, usually
is not accompanied by a systemic rise in
inflammatory markers. Primary OA (also
termed idiopathic), generally is a diagnosis
of exclusion and is believed to account for
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the majority of all hip OA.1° Aging is as-
sumed to contribute to the development of
hip OA mainly because of the inability to
specifically define an underlying anatomic
abnormality or specific disease process
leading to the degenerative process.
Genetic factors also may play a role in
hip OA, possibly by the inheritance of an
anatomical abnormality such as acetabular
dysplasia. A sibling study demonstrated a
higher risk for hip OA among those who
had an affected sibling, as demonstrated
by structural changes noted on hip ra-
diographs.'” Secondary (from a known
cause) OA results from conditions that
change the cartilage environment. These
conditions include trauma, congenital or
developmental joint abnormalities, meta-
bolic defects, infection, endocrine disease,
neuropathic conditions, and disorders
that affect the normal structure and func-
tion of hyaline cartilage. Secondary hip
OA occurs when a condition results in

an anatomic abnormality, which can be
relatively subtle, that predisposes the hip
to mechanical factors that lead to degen-
erative changes.’

Risk factors associated with hip OA
can be divided into local risk factors that
act on the joint level and more general
risk factors.

Local Risk Factors
Joint Dysplasia

Conditions such as acetabular dysplasia
and other developmental disorders leading
to structural joint abnormalities are be-
lieved to play a major role in development
of hip OA later in life.> Mild dysplastic
changes often can go unnoticed and pre-
dispose to hip OA.
Trauma

Fractures involving the joint articular
surface can lead to secondary posttrau-
matic arthritis. It is unclear whether iso-
lated labral tears contribute to hip OA.181

Quiz to Assess Knowledge of Hip Osteoarthritis (True/False/Depends) with Answers:

1. Aging and other risk factors contribute to hip osteoarthritis (OA).
Answer: True. However, not all hip OA'is related to the aging process. Young people can develop
secondary hip OA from trauma, congenital dysplasia and developmental disorders, infection,

metabolic conditions, and other causes.

2. Patients should wait as long as possible before undergoing total hip arthroplasty (THA).
Answer: False. Patients who fail nonsurgical treatment should not delay undergoing THA because
delay correlates with worse clinical outcomes even after surgery is performed.

3. Hip OA primarily is a disease of cartilage.

Answer: True. Progressive loss of articular cartilage often is accompanied by a reparative process

that involves sclerosis and osteophyte formation.

4. Joint stiffness in hip OA may not improve for several hours, or it may last throughout an

entire day.

Answer: False. Morning stiffness helps to differentiate OA from rheumatoid arthritis. In rheumatoid
arthritis, joint stiffness may not improve for several hours or it may last throughout the entire day. In
OA, stiffness typically lasts for only a few minutes and subsides in 30 minutes or less. Movement and
physical activity that loosens the joint generally improve OA.

5. Certain radiographic parameter measurements as described by Kellgren and Lawrence! can

help clinicians assess hip OA severity.

Answer: False. Currently, there is no gold standard with which to measure and report the prevalence
of radiographic primary hip OA. The Kellgren and Lawrence method of diagnosis is the most common
method with which to measure radiographic OA severity. A limitation associated with this system is its
reliance on the presence of osteophytes, which correlate poorly with hip pain.

. Studies demonstrate that viscosupplementation injections slow OA symptom progression.
Answer: False. Most clinical studies show that these treatments are no more effective than a placebo
and are not recommended as hip OA treatment.

. Nonsteroidal anti-inflammatory drugs (NSAIDs) are effective first-line hip OA treatments.
Answer: True. Both topical NSAIDs (such as capsaicin) and oral NSAIDs may be considered as an
adjunct for symptomatic pain relief in addition to core treatments for patients with OA. Diclofenac
and etoricoxib are the most efficacious NSAIDs for pain relief in hip OA, producing a moderate to
large effect size. However, NSAIDs should be used with caution to avoid potential complications
associated with long-term use.

. Kellgren JH, Lawrence JS. Radiological assessment of osteo-arthrosis. Ann Rheum Dis 1957 Dec;16(4):494-502.
DOI: https://doi.org/10.1136/ard.16.4.494.
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General Risk Factors
Age

The Research on Osteoarthritis/Osteo-
porosis Against Disability study,” which
prospectively followed 745 Japanese men
and 1470 Japanese women for 3 years,
revealed that age greater than 60 years is
an important risk factor for radiographic
OA. However, it is also clear that aging
of joint tissues and OA development are
distinct processes. Chondrocalcinosis, an
age-related matrix change observed in
radiographs of arthritic joints, may con-
tribute to OA by stimulating production
of proinflammatory mediators.?
Sex

Hip OA prevalence is higher among
men younger than age 50 years, whereas
women have the highest prevalence after
age 50 years.?! This finding may be attrib-
utable to postmenopausal changes??? and
is supported by observations from multiple
studies that report protective effects of es-
trogen replacement therapy and hip OA.2!
Obesity

Excess body weight is a risk factor for
OA not only in weight-bearing joints,
but also in the hand.??* Excess weight
produces increased load on the joint, but
there is growing evidence for a metabolic
contribution to OA as well.?5
Genetics

Several studies suggest that genetics
have an important role in the etiopatho-
genesis of hip OA, and a twin study
reported on a 60% risk for hip OA attrib-
utable to genetic factors.¢ Another study
demonstrated that having a first-, second-,
or third-degree relative who undergoes
THA for hip OA increases a person’s risk
for having the procedure.?”
Occupation

Certain occupations involving heavy
manual work and high-impact sports
activities are linked to OA in the hip and
other joints later in life.?®? Repetitive
stress and biomechanical overload, espe-
cially in the setting of a preexisting hip
joint anatomical abnormality, are likely
causes.’® Farmers are particularly prone to
hip OA.3' However, no credible evidence
demonstrates that exercise and physical
activity are directly related to hip OA in
the general population.
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SYMPTOMS

The most common symptom of hip
OA is pain around the hip joint (gener-
ally located in the groin area). The pain
can develop slowly and worsen over time
(most common) or pain can have a sudden
onset. Pain and stiffness can develop in the
morning or after sitting or resting. Stiffness
typically lasts for only a few minutes and
subsides over 30 or fewer minutes. Move-
ment and activity that loosen the joint
generally improve OA symptoms. Later
in the progression of the disease, painful
symptoms may occur more frequently, in-
cluding during rest or at night (see Sidebar:
Common Hip Osteoarthritis Symptoms).

DIAGNOSIS AND CLASSIFICATION

Hip OA often can be diagnosed upon
clinical presentation alone, although im-
aging investigations can be useful to both
confirm a diagnosis and to monitor disease
progression (Figure 1A-C).° After taking
a careful medical history that includes a
review of associated hip OA risk factors, a
clinician should perform a focused clinical
examination of the affected hip. The ex-
amination should include an inspection
and comparison of leg length between the
affected and opposite sides, an evaluation of
a possible joint fixed position denoting de-
formity, and a gait assessment. These steps
should be followed by palpation of regional
bony prominences and tendons to assess for
tenderness and/or injuries. A neurovascu-
lar assessment of both lower extremities
and range of motion of the affected joint
should be performed with a comparison
to the contralateral side. Additional tests

Common Hip Osteoarthritis Symptoms

- Pain and stiffness that is worse in the
morning or after sitting or resting

« Pain in the groin or thigh that radi-
ates into the buttocks or knee

- Pain that flares with vigorous activity

- Stiffness in the hip joint that makes it
difficult to walk or bend

» “Locking” or“sticking” of the joint and
a grinding noise (crepitus) during
movement caused by loose cartilage
fragments and other tissues interfer-
ing with smooth hip motion

» Decreased range of motion in the
hip that affects the ability to walk
and may cause a limp

Figure 1. Anteroposterior hip radiograph. A. Narrowing of the superomedial joint space is seen in the region
marked by white lines. B. Bone-on-bone osteoarthritis (thicker arrow) with osteophyte formation (thinner
arrow). C. End-stage osteoarthritis with femoral head deformation (star) and cyst formation (circle).

may provide more information regarding
underlying conditions that lead to hip OA.

In 1957, Kellgren and Lawrence® de-
scribed a grading scale for the radiologic
assessment of OA that remains the most
widely used classification system; however,
this scale is not specific for hip OA grading.
In 1963, Kellgren?*3* described four grades
of hip OA based on the degree of joint space
narrowing, osteophyte formation, arthritic
changes affecting the bone margins, and
gross deformity as the following: Grade
1, doubtful OA with possible joint space
narrowing medially and subtle osteophyte
formation around the femoral head. Grade 2,
mild OA with definite joint space narrowing
inferiorly with definite osteophyte formation
and slight subchondral sclerosis. Grade 3,
moderate OA with marked narrowing of
the joint space, small osteophytes, some scle-
rosis and cyst formation, and deformity of
the femoral head and acetabulum. Grade 4,
obliterated joint space with features seen in
grades 1 to 3, large osteophytes, and gross
deformity of the femoral head and acetabu-
lum. Several other radiographic classification
systems exist such as Croft’s grade,* minimal
joint space,® and the Tonnis classification.’

Other imaging studies such as computer-
ized tomography and magnetic resonance
imaging typically are not required for diag-
nosis and usually are reserved for the iden-
tification of secondary causes or presurgical
planning. Blood tests may be ordered to help
confirm a diagnosis and to rule out other

inflammatory conditions such as rheuma-
toid arthritis, especially if joint symptoms
are associated with morning stiffness and
synovial inflammatory changes. Complete
blood count, erythrocyte sedimentation rate,
C-reactive protein, rheumatoid factor, and
cyclic citrullinated peptide antibody tests
are among the most common laboratory
studies ordered; when testing for hip OA,
however, these test results are expected to fall
within defined limits. The American College
of Rheumatology has established clinical
criteria and radiologic parameters that are
commonly used for hip OA diagnosis in
clinical practice.

An important contrast between pa-
tient symptoms and radiographic findings
may be observed. Patients with marked
radiographic changes may not necessar-
ily demonstrate severe correlating clinical
symptoms and vice versa. Some patients
with high-grade radiographic hip OA may

be asymptomatic.’’

TREATMENT OPTIONS
Nonpharmacologic Treatments
Exercise

An exercise program that does not
involve high-impact activities usually is
advocated and is associated with pain re-
duction.’® Aquatic exercises also improve
function.’®” Exercises that strengthen
and stretch the muscles around the hip
can support the hip joint and ease hip
strain. Certain activities and exercises
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Common Activities that Exacerbate
Osteoarthritis Hip Pain

- Prolonged inactivity

+ Abduction and external and internal

rotation

- Bending

-+ Getting into and out of a car

«+ Prolonged physical activity

that can aggravate the hip joint should be
recognized and avoided (see Sidebar: Com-
mon Activities that Exacerbate Osteoar-
thritis Hip Pain). Activities that necessitate
twisting at the hip such as golf or are high
impact such as jogging should be replaced
with activities that exert less stress on the
hip joint such as gentle yoga, cycling, or
swimming. Manipulation and stretching
should be considered as adjuncts to core
treatments, particularly for hip OA.%
Physical Therapy

Physical therapy is the mainstay of treat-
ment in mild and early hip OA and is aimed
at strengthening hip muscles and maintain-
ing joint mobility. Physical therapy that is
provided during the later stages of hip OA
may provide little or no benefit.*
Weight Reduction

Gaining 10 pounds can exert an extra 60
pounds of pressure upon a hip with each
step.* Unloading the joint through weight
loss can slow cartilage loss and decrease
joint impact. Weight recommendations
that address hip OA are based upon find-
ings from many cohort studies.* An
individualized exercise program combined
with effective behavioral strategies aimed
at weight loss may be most beneficial in
reducing pain for overweight patients.
Transcutaneous Electrical
Nerve Stimulation

Transcutaneous electrical nerve stimula-
tion should be considered as an adjunct to
core treatments for pain relief for patients
with hip OA.%
Temperature Extremes

Hot and cold treatments sometimes are
effective pain relief modalities. Heat treat-
ments enhance circulation and soothe stiff
joints and tired muscles. Cold treatments
slow circulation, reduce swelling, and al-
leviate acute pain. A patient may need to
experiment and/or alternate use of heat
and cold therapies to determine which is
most effective.

Proper Footwear and Bracing/Joint
Supports/Insoles

Patients should be educated about ap-
propriate footwear that features shock-
absorbing properties to address lower limb
OA..* Patients with OA who have biome-
chanical joint pain or instability may be
considered for assessment of bracing/joint
supports/insoles as an adjunct treatment.*
Bracing may have a role in modifying bio-
mechanics to treat hip OA, although more
research in this area is necessary.’
Assistive Devices

Wialking sticks, tap turners, canes, and
other devices should be considered as ad-
juncts to core treatments for people with
OA who have specific problems with ac-
tivities of daily living. If needed, patients
can be referred for further evaluation and
treatment from occupational and physical
therapists and/or specialized disability de-
vice and equipment companies.*

Acupuncture is not recommended as OA
treatment. Patient education can help to
incorporate multiple approaches into hip
OA treatment and minimize risk factors.

Pharmacologic Treatments
Acetaminophen and Nonsteroidal
Anti-Inflammatory Drugs
Acetaminophen typically is recom-
mended as a first-line medication for OA.#
However, the role of acetaminophen for
short-term relief of hip OA pain remains
equivocal.#’ Topical Nonsteroidal anti-
inflammatory drugs (NSAIDs) (such as
capsaicin) may be considered as an ad-
junct therapy for pain in addition to core
treatments. Acetaminophen and topical
NSAIDs should be considered ahead of
oral NSAIDs, cyclooxygenase 2 inhibitors,
or opioids.* Topical capsaicin should be
considered as an adjunct to core treatments
for knee or hand OA but has limited use
in hip OA because of hip joint depth.*
If acetaminophen is insufficient for pain
relief, NSAIDs may be more efficacious.®
Diclofenac and etoricoxib are the most
efficacious NSAID:s for pain relief in hip
OA, producing moderate to large effects.*s
However, NSAIDs should be used with
caution to avoid potential complications
such as gastrointestinal tract bleeding and
adverse cardiovascular events associated
with long-term use.*#” If acetaminophen
and/or NSAIDs provide insufficient pain

Hip Osteoarthritis: A Primer

relief, opioid analgesics may be considered.
Opioid medications, however, are not rou-
tinely used because of concerns regarding
their side effects and long-term addiction
potential.*® Risks and benefits should be
considered, particularly for older patients.*
Rubefacients

Topical rubefacients should not be used
to treat OA.#
Glucosamine/Chondroitin

Use of glucosamine or chondroitin
products for OA treatment is not recom-
mended.*
Intra-Articular Injections

Corticosteroids; hyaluronic acids; and,
relatively recently, platelet-rich plasma in-
jections, are the most common modalities
to treat pain associated with hip OA. Cor-
ticosteroids offer short-term pain relief,*
and guidelines recommend their use as an
adjuvant to other nonsurgical treatment
modalities.*> Although the literature in
this area is scarce and data are weak, recent
evidence suggests that caution should be ex-
ercised when using multiple intra-articular
steroid hip injections before THA because
multiple injections have been associated
with a significantly higher risk for pros-
thetic joint infection than a single injection
administered before THA. #4530 Clinical
trials do not provide strong support for the
clinical use and value of hyaluronic acid in-
jections.** The use of platelet-rich plasma
remains under investigation in clinical trials,
and data available from small studies do
not provide substantial evidence for a clear
clinical role.®

Surgical Treatments
Hip Arthroscopy

Studies on the use of arthroscopy in
hip OA are not high quality. Arthroscopy,
which primarily is performed during early
OA stages, provides temporary relief and
is associated with a high conversion rate
to THA (9.5%-50%).5!
Total Hip Arthroplasty

THA is today’s surgical modality for pa-
tients with intractable pain, for those who
have failed nonsurgical treatment, and for
those with severe functional impairment.
Approximately 1 million THA procedures
are performed globally each year for patients
with advanced hip OA.52This procedure re-
peatedly demonstrates cost-effectiveness in
clinical trials.>® Hip implant longevity has
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been demonstrated, with as many as 95% of
prostheses remaining functional at 10 years,
which is consistent in certain populations
where the patient has good overall general
physical health, ability to exercise, remains
active and maintains a good weight for
which more than 80% of prostheses can
remain functional at 25 years.-5 Primary
care providers should advise symptomatic
patients who fail nonsurgical treatment
to avoid waiting unnecessarily to undergo
THA because evidence demonstrates that
prolonged delays correlate with worse clini-
cal outcomes after THA.5 Progressive pain,
disability, and functional impairment can
cause further unnecessary damage to tissues
and joints that affect the biomechanical
environment in other joints. Interference
with usual activities of daily living can be
unnecessarily affected; this can be especially
problematic for younger patients who work
and are more socially and physically active.
Hip Resurfacing

Although originally developed as a
substitute for THA for younger patients
who failed nonsurgical treatment, current

evidence indicates that hip resurfacing is
suitable for a very specific subset of patients,
usually young active men with large femoral
heads, as an alternative to THA.5557

CONCLUSION

OA is a chronic disorder affecting syno-
vial joints and a leading cause of disability
in the US and worldwide. Current thought
is that hip OA results from a number of
distinct conditions, each associated with
unique etiologic factors and possible treat-
ments that share a common final pathway.
The most common symptom of hip OA is
pain around the hip joint (generally located
in the groin area). Most of the time, the pain
develops slowly and worsens over time, or
pain can have a sudden onset. Aging and
genetic factors are important contributing
causes of hip OA. The European League
against Rheumatism 2005 Recommen-
dations for the Management of Hip Os-
teoarthritis advocate a multidisciplinary
approach for the management of hip OA
(see Sidebar: European League against
Rheumatism 2005 Recommendations for

European League against Rheumatism 2005 Recommendations

for the Management of Hip Osteoarthritis

The European League against Rheumatism published comprehensive recommenda-
tions in 2005 for the management of hip osteoarthritis (OA).' The group adopted a
multidisciplinary approach (involving rheumatologists, orthopedic surgeons, and an
epidemiologist) and represented 14 European countries proposing evidence-based
treatment interventions for the treatment of hip OA. Powered by an extensive literature
review, experts proposed key hip OA recommendations:
1. The best approach to hip OA treatment is to combine pharmacologic and nonphar-
macologic (physical therapy and activity modification) modalities.
2. The treatment plan should involve managing risk factors, such as weight loss for
obesity, and should be tailored to patient needs and expectations.
3. Acetaminophen is the oral analgesic of first choice for mild to moderate symptoms
and long-term pain control. Nonsteroidal anti-inflammatory drugs may be added
or substituted for patients with severe OA who do not respond to acetaminophen.
Opioid analgesics are an alternative if nonsteroidal anti-inflammatory drugs are inef-

fective or poorly tolerated.

4. Symptomatic slow-acting drugs for OA such as glucosamine sulfate, chondroitin
sulfate, and others have no or limited clinical value in managing hip OA.

5. For patients with acute flare-ups who fail medical management, intra-articular corti-
costeroid injections may be an option. However, evidence supporting their efficacy in

hip OA is lacking.

6. Joint preservation surgery may be considered for patients with conditions such as hip
dysplasia and deformities who are not yet candidates for total hip arthroplasty.

7. Total hip arthroplasty is an effective treatment for patients with refractory pain and
symptoms and radiological evidence of hip OA.

. Zhang W, Doherty M, Arden N, et al. EULAR evidence based recommendations for the management of hip

osteoarthritis: report of a task force of the EULAR Standing Committee for International Clinical Studies Including
Therapeutics (ESCISIT). Ann Rheum Dis 2005;64:669-81. DOI: https://doi.org/10.1136/ard.2004.028886.

the Management of Hip Osteoarthritis)
Nonpharmacologic (low impact exercises,
weight reduction, and adjunct therapies),
pharmacologic (mainly acetaminophen and
topical NSAID medication) and surgical
options (hip arthroscopy in early OA, total
hip arthroplasty and hip resurfacing in ad-
vanced OA) may be used in the treatment
of hip OA. It is important for clinicians
to avoid unnecessary delay in referring
patients with advanced hip OA for surgi-
cal consideration appropriately to prevent
worse clinical outcomes after THA. <
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ABSTRACT

Introduction: We present a case of membranous nephropathy
associated with a secondary syphilis infection in a patient with HIV.

Case Presentation: A 37-year-old white man with HIV who
was receiving highly active antiretroviral therapy presented to
the Emergency Department with 6 weeks of rectal pain. He had a
CD3-CD4 count of 656 cells/mm?3and an undetectable viral load. On
admission, he was found to have an anal ulcer, a serum creatinine
of 1.4 mg/dL (baseline 0.7 to 1.0 mg/dL), elevated transaminases,
positive rapid plasmin reagin, and a urine protein/creatinine ratio
revealing nephrotic-range proteinuria. Renal biopsy demonstrated
membranous nephropathy with features suggestive of a secondary
cause. Our patient was treated with penicillin for secondary syphilis,
with normalization of renal function, resolution of the nephrotic
syndrome, and improvement of his elevated transaminases.

Discussion: This case is a reminder that patients with HIV are not
infrequently coinfected with Treponema pallidum and that second-
ary syphilis can have systemic manifestations, including elevated
transaminases and nephrotic syndrome. Prompt diagnosis and
treatment will result in resolution of these problems.

INTRODUCTION

Syphilis, as a disease entity, became widely known in the
Western world during the Renaissance, when large outbreaks
occurred that rapidly spread throughout Europe and Asia.! The
etiologic agent, Treponema pallidum, was identified in 1905, and
with the development of medications, particularly of penicil-
lin, and of serologic testing, syphilis became a relatively small
public health issue. Since 2000, however, when the historically
lowest incidence rates of syphilis in the US were observed, rates
have doubled from 2.1 cases/100,000 population in 2000 to
5.3 cases/100,000 in 2013.3 The largest increase in incidence is
seen among men who have sex with men in all age groups and
among all ethnicities.?

Because of its shared mode of transmission, coinfection of
syphilis with HIV is frequent.* The presence of mucosal syphi-
litic ulcers facilitates the transmission of HIV. Moreover, the
presence of immunodeficiency caused by HIV may result in
syphilis presenting atypically, with a more rapid clinical course
and aggressive manifestations, including neurologic and oph-
thalmologic involvement.® Serologic diagnosis of syphilis using
nontreponemal testing followed by confirmation using more
specific treponemal testing is applicable regardless of HIV

https://doi.org/10.7812/TPP/17-062

status.® In 2010, Horberg et al” examined the Kaiser Perman-
ente Northern California patient population and reported that
the adjusted incidence rate ratio on syphilis infection in HIV
vs non-HIV-infected individuals was 86.0, and that this ratio
increased with time.

Nephrotic syndrome is well known to be associated with HIV
infection. Although the disease entity termed HIV-associated
nephropathy (HIVAN), which is characterized by collapsing
focal and segmental glomerulosclerosis and acute interstitial
nephritis with microcystic tubular dilatation, is predominantly
seen among African American patients with high viral loads
and low CD4 counts,® nephrotic syndrome in patients with
HIV may be caused by any number of glomerular pathologies,
including immune complex glomerulonephritis, minimal change
disease, and immunoglobulin A (IgA) nephropathy, among oth-
ers.»!% Thus, it would be a mistake to assume that all nephrotic
syndromes presenting in an HIV-positive patient is necessar-
ily caused by HIVAN. This is particularly true if the patient is
coinfected with either syphilis, hepatitis B, or hepatitis C, each
of which may cause other distinct glomerular diseases.

The following case serves as a reminder that nephrotic syn-
drome in a patient with HIV may not necessarily be caused

by the HIV.

CASE PRESENTATION
Presenting Concerns

A 37-year-old white man with a medical history of HIV who
was receiving highly active antiretroviral therapy presented
to the Emergency Department with 6 weeks of rectal pain.
He had been evaluated both in the Emergency Department
and the urgent care clinic several times before his admission.
Initially, his symptoms were thought to be caused by unpro-
tected anal intercourse exacerbated by hard bowel movements.
Seven days before his admission, the patient presented to the
urgent care clinic with persistent rectal pain and subjective
fevers. Examination revealed a 1-cm indurated anal lesion for
which he received oral cephalexin. A biopsy of the lesion was
performed. He received intravenous metronidazole before the
biopsy and subsequently received trimethoprim/sulfamethoxa-
zole when an intraoperative wound culture returned enferococ-
cus, Pseudomonas aeruginosa, and Bacteroides fragilis. On the
day of admission, he returned to the Emergency Department
with reports of nausea, vomiting, dark urine, and nonbloody
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Figure 1. Renal biopsy by light microscopy, A) periodic acid-Schiff stain and B)
Jones silver stain, showing mild acute tubular necrosis and mild arterial and
arteriolar nephrosclerosis.

diarrhea for 3 days. His subjective fevers had resolved since
cephalexin had been started.

His medical history was significant for depression and
HIV diagnosed in 2004, which was treated with highly ac-
tive antiretroviral therapy. His last CD3-CD4 count was 656
cells/mm?3, and his HIV viral load was undetectable 3 months
before admission. He had previously been treated for gonor-
rhea and syphilis. He had a history of surgical removal of anal
condylomata. He was allergic to abacavir, which caused rash.
He drank 2 to 3 glasses of wine and 1 to 2 beers weekly and
occasionally used recreational marijuana. He never smoked
tobacco. His medications before admission included efavirenz-
emtricitabine-tenofovir (600-200-300 mg combination) 1 tablet
daily, cephalexin (500 mg) 4 times daily, sertraline (50 mg) daily,
diltiazem 2% in petrolatum ointment, dibucaine 1% ointment,
and docusate sodium (250 mg) daily. He took no over-the-
counter or herbal medications.

On presentation, his temperature was 37.3°C, blood pressure
was 115/68 mmHg without orthostatic changes, pulse was 56
beats/min, respiratory rate was 19 breaths/min, and oxygen
saturation was 99% on room air. In general, he was a well-
appearing man in no acute distress. He had no scleral icterus,
and cardiopulmonary and abdominal exams were unremark-
able. No abdominal tenderness was demonstrated. He had no
peripheral edema. He had significant bilateral inguinal but no
cervical or axillary lymphadenopathy. He had no skin rash.

His rectal examination revealed ulceration at the posterolateral
external anal sphincter, which was tender to palpation. Initial
laboratory analysis revealed white blood cell count of 7.2 x 103/mL,
hemoglobin 12.9 g/dL, mean corpuscular volume 91.5 fL,
platelet 451 x 10%/L, sodium 132 mEq/L, potassium 3.8 mEq/L,
chloride 99 mEq/L, bicarbonate 27 mEq/L, blood urea nitrogen
17 mg/dL, and creatinine of 1.4 mg/dL. His baseline creatinine
the previous year was 0.7 mg/dL to 1.0 mg/dL. Other labora-
tory test results included aspartate aminotransferase 221 U/L,
alanine aminotransferase 255 U/L, total bilirubin 1.1 mg/dL,
alkaline phosphatase 881 U/L, gamma-glutamyl transpeptidase
920 U/L, and lipase 26 U/L. Serum total protein was 4.6 g/dL
and albumin was 1.1 g/dL. Prothrombin time international
normalized ratio was 1.0. Both C3 and C4 complement factors
were normal, as was rheumatoid factor and antinuclear antibody.
Urinalysis revealed a specific gravity of > 1.050 and no leukocyte
esterase or nitrite; urine protein was > 600 mg/dL, urine hemo-
globin 0.20 mg/dL, urobilinogen 4.0 mg/dL, and urine bilirubin
6.0 mg/dL. Urine microscopy demonstrated urine white blood
cell count > 25/high-power field, urine red blood cell 4 to
10/high-power field,and 5 to 10 hyaline casts, with O to 2 granu-
lar casts/low-power field. Urine culture was negative. Hansel’s
stain of the urine demonstrated no urinary eosinophils. Urine
electrolytes yielded a urine sodium 37 mEq/L, urine potassium
92 mEq/L, urine chloride 45 mEq/L, and urine creatinine
> 400 mg/dL. The urinary protein/creatinine ratio was 8.2 g/g.
Urine was negative for detectable acetaminophen or salicylates.

Therapeutic Intervention and Treatment

Our patient presented with several medical issues that includ-
ed elevated transaminases, acute kidney injury, nephrotic range
proteinuria, and rectal ulceration. He received intravenous fluid
hydration for presumed prerenal azotemia. Trimethoprim/sulfo-
methoxazole was continued. Abdominal ultrasound did not find
signs of biliary obstruction or cholecystitis but did find bilateral
echogenic kidneys without hydronephrosis. Antimitochondrial

Figure 2. Renal biopsy by immunofluorescence microscopy, showing positive
staining for immunoglobulin G, immunoglobulin M, C3, C1q, and kappa and
lambda light chains in the capillary walls and mesangial regions.

92

The Permanente Journal/Perm J 2018;22:17-062



CLINICAL MEDICINE

Secondary Syphilis Associated with Membranous Nephropathy and Acute Hepatitis in a Patient with HIV: A Case Report

however, hepatitis A immunoglobulin M (IgM) was positive.
Herpes simplex viral culture of the anal lesion was negative. The
anal ulcer biopsy revealed lymphoplasmacytoid cell proliferation
without evidence of clonality or lymphoma. On hospital day 2,
the patient’s serum creatinine rose to 1.58 mg/dL. The patient
underwent a percutaneous renal biopsy for acute kidney injury
and nephrotic syndrome. The kidney biopsy demonstrated mild
acute tubular necrosis, mild arterial and arteriolar nephrosclero-
sis, and findings consistent with early secondary membranous
nephropathy.

Pathology

Figures 1 to 3 demonstrate the results of the renal biopsy. By
light microscopy (Figures 1A and 1B), there were 14 glomeruli
in the biopsy specimen. All were normal in appearance. There
were no crescents or segments of sclerosis. Mild acute tubular
necrosis and mild arterial and arteriolar nephrosclerosis
were observed. Immunofluorescence microscopy, however,
demonstrated positive staining for immunoglobulin G (IgG)
(4+), IgM (1-2+), C3 (3-4+), Clq (3+), and both kappa
and lambda light chains (2-3+) in the capillary walls in a
granular pattern and in mesangial regions. Strong granular
capillary wall and mesangial staining for IgG is illustrated in
Figure 2. By electron microscopy, small electron-dense deposits
were identified in subepithelial and paramesangial regions
(Figure 3). Podocyte foot processes were extensively effaced,
and tubuloreticular inclusions were not identified.

Figure 3. Renal biopsy by electron microscopy. Arrows indicate subepithelial
electron-dense deposits in the subepithelial and paramesangial regions.

and antismooth-muscle antibodies were negative; ceruloplasmin
and iron saturation were normal. Treponemal enzyme immuoas-
say antibody was positive, and rapid plasmin reagin was 1:16.

His rapid plasmin reagin 3 months before admission was nega-
tive although his treponemal antibody was positive, confirm-
ing past infection. Hepatitis B surface antigen, core antibody,
and surface antibody, and hepatitis C antibody were negative;

Follow-up and Outcomes

Benzathine penicillin 2,400,000 IU once per week for 3
weeks was started for treatment of secondary syphilis. Nephrotic
syndrome resolved. Follow-up laboratory tests 6 weeks after

Table 1. Case timeline
Date Venue Summary Diagnostic test results Intervention
19 December Emergency 37-y-old man with HIV presents | Examination: anal ulcer Psyllium; zinc oxide; dibucaine
2013 Department with 3-4 w of anal pain cream
6 January Emergency Anal pain and subjective fevers Examination: anal ulcer Surgical consult; cephalexin
2014 Department
9 January Surgery center Anal pain but fevers resolved Examination: under anesthesia, anal ulcer | Cultures; punch biopsies
2014
11 January Emergency Nausea and vomiting Examination: anal ulcer; inguinal Hospitalization; hydration; switch to
2014 Department adenopathy; creatinine 1.4; +3 protein; trimethoprim/sulfamethoxazole on
alanine transaminase 255; alkaline basis of culture results
phosphatase 881; bilirubin 1.1; abdominal
ultrasound
13 January Hospital Nausea and vomiting resolved Creatinine 1.58; urine protein/creatinine Nephrology, Gastroenterology,
2014 8.2; rapid plasma reagin 1:16 Infectious Disease consults; switch
to penicillin
16 January Hospital Asymptomatic Renal biopsy None
2014
2 February Nephrology clinic Asymptomatic Creatinine 0.99; urine protein/creatinine Prescribed to complete total of 3 w
2014 < 0.13; alanine transaminase 62; alkaline | of penicillin therapy
phosphatase 265
6 March Nephrology clinic Asymptomatic Creatinine 0.88; urine protein/creatinine None
2014 < 0.15; alanine transaminase 50; alkaline
phosphatase 96
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starting penicillin therapy demonstrated a
serum creatinine of 0.88 mg/dL, serum albumin
3.8 mg/dL, alanine aminotransferase 50 U/L,
alkaline phosphatase 96 U/L, urine protein/
creatinine ratio of < 0.15 mg/mg, and normal
urinalysis. See Table 1 for a timeline of the
patient’s case.

DISCUSSION

Membranous nephropathy is among the most
common diagnoses for adults with nephrotic
syndrome in the general population and accounts
for approximately 20% of cases of nephrotic syn-
drome." Histologically, membranous nephropa-
thy is characterized by diffuse thickening of the
glomerular basement membrane with immune
complex deposits located in the subepithelial
space, and the absence of significant inflam-
matory or proliferative changes. Membranous
nephropathy can be either idiopathic or second-
ary to an underlying cause, such as solid malig-
nant tumors, medications (eg, penicillamine,
gold, nonsteroidal anti-inflammatory drugs),
autoimmune diseases (eg, lupus, rheumatoid
arthritis, mixed connective tissue disease), or
infections (eg, hepatitis B, hepatitis C). In our
case, the renal biopsy confirmed a diagnosis of
early membranous nephropathy. Although the
glomeruli in early membranous nephropathy
may look completely normal under light mi-
croscopy, as it did in our case, the diagnosis of
membranous nephropathy was confirmed by
further examination of the specimen using both
immunofluorescence and electron microscopy.
Moreover, in our case, the immunofluorescence
pattern and the presence of both subepithelial
and mesangial immune complex deposits sug-
gested that membranous nephropathy was sec-
ondary to an underlying condition, which we
presumed to be syphilis.

Renal manifestations of syphilis are varied and
include not only membranous nephropathy, but
also a host of other glomerular and nonglomeru-
lar conditions (see the Sidebar: Renal Manifes-
tations of Syphilis). Membranous nephropathy
is the most common glomerular lesion seen
with syphilis patients.?? Circulating immune
complexes have been seen among patients with
secondary syphilis,’® and immune complexes
containing antitreponemal antibodies have been
eluted from renal biopsy specimens.'*'> As op-
posed to idiopathic membranous nephropathy,
where IgG and C3 staining are typically seen by
immunofluorescence studies on renal biopsies,
membranous nephropathy secondary to syphi-
lis typically has staining not only for IgG and
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C3, but also occasionally with IgA, IgM, and Clq (“full house
pattern”),'1* which, with the exception of IgA staining, were
seen in our case. At the time of this case presentation, immu-
nostaining for phospholipase A2 receptor, frequently positive in
primary, as opposed to secondary, membranous nephropathy,6
was not yet available in our facility. Our patient’s rapid clini-
cal response to antitreponemal treatment also speaks in favor
of syphilis as being the underlying cause of his membranous
nephropathy.

Membranous nephropathy has also been seen in patients
infected with HIV. Although the predominant glomerular le-
sion seen in nephrotic HIV-infected patients is collapsing focal
and segmental glomerulosclerosis with interstitial inflammation
and tubular microcystic changes, also known as HIVAN, other
immune complex glomerulonephritides have been reported in
HIV-infected patients, including membranous nephropathy.>1°
In a study of patients with HIV who underwent renal biopsies,
those patients who had non-HIVAN renal disease had a slower
rate of progression to renal replacement therapy than did those
patients with HIVAN. Moreover, in contrast to those with
HIVAN, patients with non-HIVAN renal disease had a clinical
course that was not significantly affected by intensification of
antiretroviral therapy or the absence of a detectable viral load."
The treatment of HIV-associated membranous nephropathy
remains uncertain. There is one case report of a patient with
HIV-associated membranous nephropathy who responded
dramatically to prednisone!” and another report of a patient
who responded to intensification of antiviral therapy.'® In our
case, although we cannot rule out HIV-associated membranous
nephropathy, our patient’s rapid response to antibiotic therapy
and the absence of detectable glomerular endothelial tubulo-
reticular structures, which is frequently seen in HIV-associated
renal disease, speak against HIV as playing a major role in our
patient’s nephrotic syndrome.

Syphilis has also been associated with acute hepatitis particu-
larly among HIV-infected patients.!®?° Although our patient
had only moderately elevated transaminases without jaundice
or clinical signs or symptoms of acute hepatitis, florid acute
hepatitis with jaundice caused by syphilis has been reported,
which resolved completely with antimicrobial therapy.?! Liver
biopsies have demonstrated periportal hepatocyte necrosis and
pericholangiolar inflammation.?? As such, serum alkaline phos-
phatase is typically elevated out of proportion to either bilirubin
or transaminase levels,'2! as it was in our patient. Interestingly,
primary syphilitic proctitis, as was presumably seen in our
patient, has been associated with liver involvement, perhaps
because of their common venous drainage.?* Our patient also
had a detectable IgM against hepatitis A virus. The prolonged
presence of antihepatitis A virus IgM following infection has
been reported and indeed, false positive antihepatitis A virus
IgM, confirmed by the absence of detectable viral RNA, has
also been seen.?* Our patient’s clinical course with rapid resolu-
tion after treatment was not consistent with an acute hepatitis
A infection.

Our patient was also taking medications that could have
affected his renal function. Tenofovir is well known to have
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nephrotoxic effects and may present with evidence of proximal
tubular dysfunction (ie, glycosuria in the absence of hypergly-
cemia, phosphaturia, amino aciduria, renal tubular acidosis—
termed Fanconi syndrome) and proteinuria.?> Sulfa antibiotics
are frequently implicated in cases of acute interstitial nephri-
tis.?0 Sulfadiazine, a sulfa antibiotic used in toxoplasmosis, is
sparingly soluble and has been associated with crystal-induced
acute renal failure.?” Moreover, sulfamethoxisole, similar to
cimetidine, inhibits the tubular secretion of creatinine, result-
ing in an elevated serum level without an effect on the actual
glomerular filtration rate.? Finally, synthetic marijuana use has
been associated with cases of acute kidney injury, presumably
caused by acute tubular necrosis.?’

CONCLUSION

HIV-infected patients are frequently coinfected with other
pathogens, such as syphilis, hepatitis B, and/or hepatitis C. Al-
though similar cases have been reported,**-34 our recent case serves
as a reminder that syphilis, the “great mimicker,” is commonly
seen in patients with HIV and can lead to disease states such as
nephrotic syndrome and hepatitis. Prompt diagnosis and treat-
ment is essential to prevent morbidity and mortality. %
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A Disease of an Unusual Nature

A disease of an unusual nature has invaded Italy and many other regions. In
the beginning pustules are on the private parts, soon on the whole body ...
Moreover to this disease the physicians of our time do not yet give a name,
but is called by the common name of French disease, as if this contagion
were imported from France into Italy or because Italy was invaded at the
same time both by the disease itself and the armies of the French.

— Niccolo Leoniceno, 1428-1524, Italian physician and humanist
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ABSTRACT

Introduction: Herpes simplex virus
(HSV) has been speculated to play a role
in migraine headache pathophysiology.
We present the first successful migraine
headache treatment with therapy specifi-
cally targeting HSV infection.

Case Presentation: A previously healthy
21-year-old white woman presented with
a severe headache and was diagnosed
with severe migraine headache disorder.
She initially was treated with standard
migraine headache medications without
symptomatic improvement. She was then
given famciclovir and celecoxib. The patient
fully recovered within days and continues to
enjoy significant reduction in severity and
frequency of symptoms.

Discussion: Famciclovir and celecoxib
may work synergistically against HSV.
The virus may play a role in the patho-
physiology of migraine headaches, and
this is the first case report of successful
migraine headache treatment with these
medications. Further studies are needed to
elucidate the efficacy of these medications
in treating migraine disorder.

INTRODUCTION

Migraine headache pathophysiology has
not been fully elucidated. Previous studies
point to multifactorial genetic, chemical,
and anatomic origins.! Researchers have
observed that migraine tends to run in
families and is considered to be at least par-
tially heritable in nature.! Others describe
the actual physical phenomena observed
among patients with migraine as consist-
ing of trigeminovascular system activation,
cortical spreading depression, and neuronal
sensitization.? It appears that a triggering
event in a genetically predisposed patient
can initiate a cascade resulting in the head-
ache experience.! Specifically, trigeminal

ganglion activation seems to be a common
early observation among patients with
migraine.! Herpes simplex virus (HSV)
has been known to reside within the tri-
geminal ganglion and is speculated to play
a role in migraine headache pathophysiol-
ogy.? Treatments to target HSV infection
may be important in migraine headache
management.

CASE PRESENTATION
Presenting Concerns

A previously healthy 21-year-old white
female college student woke up one morn-
ing with a visual aura consisting of scintil-
lating scotoma followed by headache onset.
At presentation she described the headache
as severe and throbbing in nature with ac-
companying nausea and mild confusion.
The scotoma resolved in 1 hour; however,
the headache persisted for the next 24
hours. Nausea and cognitive dysfunction
lasted for 3 and 9 days, respectively. The
patient started taking nonsteroidal anti-
inflammatory drugs during this time.
Approximately 2 days after resolution of the
initial presentation, her symptoms recurred.
A neurologist was consulted, and the diag-
nosis of acute migraine headache was made.
A magnetic resonance imaging scan of the
patient’s brain revealed several nonspecific
hyperintensities in the pericortical frontal
lobe on T2-weighted images (Figure 1).
Possibilities of stroke, multiple sclerosis, or
other neurologic disorders were excluded on
the basis of symptoms and imaging studies.
The patient had no history of cold sores.
HSV serology was not performed.

Therapeutic Interventions and Treatment
During the next three months, the
patient began a trial of several migraine
headache treatments including triptans,
beta blockers, prednisone, and injections

https://doi.org/10.7812/TPP/17-020

Figure 1. Axial, T2-weighted magnetic resonance
image of the patient’s brain. The arrow indicates
nonspecific hyperintensities in the pericortical
frontal lobe.

of botulinum toxin. Most of the treatments
provided only mild symptomatic improve-
ment. Her difficulty with higher cognitive
functions, especially concentration, per-
sisted. She started to experience difficulty
with her college coursework and had to
take an excused absence for the semester.
Concurrently, her sleep quality deteriorated
significantly.

Follow-up and Outcomes

Seven months after her initial presenta-
tion, our patient began to take famciclovir
and celecoxib, as prescribed by her treating
physician. She reported substantial relief
of her symptoms within 5 days and an
immediate improvement in sleep quality.
Her mental clarity returned with subjec-
tive improvement of headache symptoms,
and she was able to return to her full col-
lege course load while taking maintenance
doses of famciclovir and celecoxib. At 3
years after onset of symptoms, and 15
months after starting famciclovir and cele-
coxib therapy, our patient has experienced
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Table 1. Case timeline

Date Events and intervention

October 2014 First migraine

November 2014- | 4 migraines, each with

August 2015 severe symptoms lasting
5-6d

November 2015 | 10 d/mo severe symptoms

December 2015 | 25 d/mo severe symptoms
Standard treatment initiated:
triptans, beta blockers,
prednisone, botox injections

January 2016- 15-20 d/mo severe

April 2016 symptoms

May 2016 Famciclovir and celecoxib
initiated

May 2016- < 2 d/mo mild symptoms

June 2017

June 2017 Famciclovir and celecoxib
discontinued

June 2017- < 2 d/mo mild symptoms

September 2017

marked reduction in severity and frequency
of migraine symptoms, allowing her to
complete her undergraduate coursework
and to work fulltime without interrup-
tion. After 12 months of treatment, she
discontinued scheduled famciclovir and
celecoxib therapy, and as of this writing
has not reported any increase in severity or
frequency of symptoms. A timeline of her
case is presented in Table 1.

DISCUSSION

Migraine, which affects approximately
15% of the general population in the US,*is
a severe headache disorder associated with
physical, psychological, and financial mor-
bidity.> Migraine accounts for an average
of 8.3 days of absenteeism and 11.2 days of
reduced productivity per affected individual
each year, with an overall estimated cost to
employers of $3309 per affected employee.*

Currently available treatment modalities
consist of acute abortive pharmacothera-
pies, prophylactic pharmacotherapies, and
adjunctive therapies. Acute abortive phar-
macotherapies include nonsteroidal anti-
inflammatory medications, acetaminophen,
glucocorticoids, opioids, triptans, and
ergots. Prophylactic pharmacotherapies
consist of beta blockers, calcium channel
blockers, tricyclic antidepressants, selec-
tive norepinephrine reuptake inhibitors,
and antiepileptic medications. Adjunctive
therapies such as acupuncture, biofeedback,

Migraine Headache Treated with Famciclovir and Celecoxib: A Case Report

massage therapies, and onabotulinumtoxin-A
injections also have been described.®
There has been much speculation about
the relationship between migraine head-
aches and HSV, which already has been
implicated in some forms of cranial nerve
(CN) disorders. In 1991, Adour” dem-
onstrated that patients with acute herpes
labialis also exhibited CN deficiencies
involving CNs V, VII, IX, and X. This phe-
nomenon was termed HSV-related polygan-
glionitis. In 2003, Thiel et al® examined the
presence of HSV in postmortem ganglions.
By using a specific immunostaining tech-
nique, the investigators revealed that HSV-1
and HSV-3 latently resided in the CN V
(trigeminal) ganglions.® It was then specu-
lated that chronic infection and inflamma-
tion of the ganglion by HSV were present
in many patients. In 2013, VanElzakker®
hypothesized that pathologically activated
glial cells in the vagal sensory ganglia could
cause an exaggerated sickness response that
is found in chronic fatigue syndrome. If
VanElzakker’s hypothesis is true, then we
must ask whether glial cells in the intra-
cranial trigeminal ganglia, pathologically
activated by HSV, could initiate migraine.
HSV infection commonly is treated with
a ganglioside analog medication. Famciclo-
vir is an example of this class of medica-
tion. Cyclooxygenase-2 inhibitors such as
celecoxib also have been used to treat HSV
infection. In 2005, Gebhardt et al® success-
fully demonstrated that celecoxib inhibited
the heat-stressed herpes virus reactivation
in mice. Synergy between famciclovir
and celecoxib in treating HSV infection
has been proposed and studied. A phase
2A randomized study of chronic fatigue
syndrome revealed a twofold to threefold
symptom improvement in patients treated
with famciclovir (Famvir, Novartis In-
ternational AG, Basel, Switzerland) and
celecoxib when compared with placebo.!

CONCLUSION

In this case, a substantial improvement in
migraine headache symptoms was achieved
with the use of famciclovir and celecoxib
(both medications with direct antiviral ac-
tivity toward HSV'). This combination of
medications was used with definite effect
initially as an abortive therapy and subse-
quently as a prophylactic therapy. On the
basis of the current understanding of the

pathophysiology of migraine headaches,
specifically the role of HSV-mediated tri-
geminal inflammation in migraine symp-
tomatology and the antiviral characteristics
of famciclovir and celecoxib, we believe these
medications may work synergistically to treat
migraine disorder. We also hypothesize that
migraine may be attributable to a reactiva-
tion of a latent HSV residing within the
trigeminal ganglion. Further prospective
trials using famciclovir and celecoxib must be
performed in isolation and in combination
to elucidate the respective role each may play
in treating migraine disorder. %
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This is a story and illustration
from the upcoming book
100 Little Stories of Big
Moments published by

The Permanente Press.

The stories were written by
physicians in 15 minutes
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meaningful moments in their
work and life of practicing
medicine. Professional
artists were asked to create
a visual representation of
the story.
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Letting Me Off the Hook

James T Hardee, MD

Perm J 2018;22:13-116

E-pub: 01/22/2018

Margaret was 82 years old and had a plethora of
usual and not-so-usual medical conditions. Diabetes,
hypertension, congestive heart failure, arthritis, and
GERD to name a few. She also had a Pacemaker and
an artificial knee. | would see her 4-5 times a year for
various ailments—some new and others chronic. Fatigue.
Dizziness. Back pain. Shortness of breath. Tingling.
Numbness. And so on ...

While | always thought she was a “nice lady,” | would
at times find myself frustrated because most of her ail-
ments were not fixable. There was no “cure” for her back
pain. The fatigue was so multifactorial that no intervention
would likely help much. | found myself occasionally an-
noyed during some of her visits, wanting to say bluntly,
“You're 80 years old with a problem list a mile long and
on 13 medications ... what do you expect?” | wanted, just
once, to call it out and state the obvious. But I never did.

At the end of one particularly long visit with her, while
| felt the usual exasperation, she commented something
that has stuck with me ever since. “Dr Hardee, you never
fix me, but | always enjoy talking with you!”

https://doi.org/10.7812/TPP/13-116

This was the break in the case | needed. This gave me
relief and the permission that it was “okay” not to fix her.
There was benefit to our meetings beyond labs, x-rays,
injections, meds, and referrals.

That she enjoyed the interactions let me off the hook,
as it were, and helped me not feel quite so obligated to
try to fix her. | found myself enjoying her visits more,
since knowing the “goals” of care were looser ... more
negotiable.

| use her quote from time to time with other patients in
similar situations now to reprioritize and recognize what
| can and cannot do. <«
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Accompanying artwork: Monica by Susan MacLeod
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ABSTRACT

The two largest providers of HIV care in the US are the Veterans
Administration and Kaiser Permanente. Both organizations are sig-
nificantly outperforming the general population in implementing
the HIV Care Continuum, which involves 1) testing and diagnosis, 2)
linkage to care, 3) retention in care, 4) initiation and continuation
of antiretroviral therapy, and 5) achievement of viral suppression.
Adherence to the care continuum allows people living with HIV to
achieve viral suppression to levels where the virus is undetectable.
Such individuals are less likely to transmit the virus than are other
infected individuals not receiving medical care. In this interview
article, leaders from the two comprehensive integrated health
care systems share insight about how their organizations achieve
top-quality HIV care outcomes, as well as their ongoing efforts to
identify and close gaps in care.

INTRODUCTION

People living with HIV who receive comprehensive HIV
treatment and take antiretroviral medications as prescribed can
achieve viral suppression, meaning that the virus is undetect-
able in their bodies. This result is sustainable over time. Such
individuals are at less risk of the development of AIDS or of
transmitting the virus than are other infected individuals who
are not receiving medical care.

The two largest providers of HIV care in the US are the
US Department of Veterans Affairs (VA) and Kaiser Perma-
nente (KP). Compared with the general US population, HIV
patients in these integrated delivery systems had significantly
better outcomes along the five steps of the HIV care cascade
(also called HIV treatment cascade and HIV care continuum).
This care cascade involves 1) testing and diagnosis, 2) linkage
to care, 3) retention in care, 4) initiation and continuation of
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antiretroviral (ARV') therapy, and 5) achievement of viral sup-
pression (Figure 1).! Independently published results from both
organizations demonstrate that improved outcomes along the
HIV care cascade are being achieved in these integrated health
care systems.>*

Here, edited and condensed for space, is a recent conversa-
tion with experts from the VA and KP (see Sidebar: Subject
Matter Experts) about how their organizations achieve top-
quality HIV care outcomes and how these results might be
replicated elsewhere.

Achievement

Testing and Retention in of viral
diagnosis care suppression
Linkage to Initiation and
care continuation of
antiretroviral
therapy

Figure 1. HIV care cascade.?

aThe HIV care cascade (or continuum) “is a model that outlines the sequential steps or
stages of HIV medical care that people living with HIV go through from initial diagnosis to
achieving the goal of viral suppression (a very low level of HIV in the body).” Each step in
the cascade has been associated with lower mortality, improved patient health, and even
lower transmission of HIV.2

1.Backus L, Czarnogorski M, Yip G, et al. HIV care continuum applied to the US
Department of Veterans Affairs: HIV virologic outcomes in an integrated health care
system. J Acquir Immune Defic Syndr 2015 Aug 1;69(4):474-80. DOI: https://doi.
0rg/10.1097/QAI.0000000000000615.

2. What is the HIV care continuum? [Internet]. Washington, DC: HIV.gov; last updated 2015
Aug 4 [cited 2017 Sep 29]. Available from: www.aids.gov/federal-resources/policies/care-
continuum/.

CHALLENGES

Institute for Health Policy (IHP): In the general population, more
than 50% of individuals diagnosed with HIV are not engaged in
care. Why is this number so high?

Pam Belperio: One key reason is that many people living with
HIV in the general population may not have insurance coverage,
particularly comprehensive prescription plans, like what is avail-
able through the VA and KP. They may not regularly seck out a
health care practitioner because they pay out of pocket, especially
for younger populations. For the same reason, they may not be
engaged in health care in general.

Michael Horberg: I also think you have to break this down
by demographic groups. When we start talking about Latino or

Brian Raymond, MPH, is a Senior Policy Consultant for the Kaiser Permanente Institute for Health Policy in
Oakland, CA. E-mail: brian.raymond@kp.org. Benjamin Wheatley, MPP, is a Senior Health Policy Consultant
for the Kaiser Permanente Institute for Health Policy in Oakland, CA. E-mail: benjamin.p.wheatley@kp.org.
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African American populations, I think there are still disparities
and a lack of trust toward the health care system, reflecting a
lack of access to care. And I think certainly if you start talking
about the rural South, you're talking about lack of easy access to
quality care.

And when you also talk about the men-having-sex-with-men
population, there has always been a certain amount of homopho-
bia, whether internal or external—that has precluded good access
to health care.

Lisa Backus: We know that men in general don't have quite
as much health care-seeking behavior, so getting them diagnosed
and engaged in care is more difficult. Inadequate insurance cov-
erage for that population is often a big barrier to care. And of
course, there’s the big stigma issue. Being engaged in care may
readily identify you as having HIV, so the stigma associated with
accessing care might be a reason as well.

IHP: What has been the most challenging segment of the HIV care
cascade for your organization to make improvements on and why?

Backus: For the VA, the biggest challenges at this point are
still getting people diagnosed, and then retention in care. In
general, we do an incredibly good job once people are retained
in care—getting them “on” ARV therapy and getting them
virally suppressed. The challenge that remains for us is in the
diagnosis and then in getting them to stay in care once they
are initially linked to care.

Horberg: For KP, initial linkage to care has been really high;
we average 97%. We can get patients in for their first set of
labs [laboratory studies], but then of course the challenge is
retaining them. The VA (77%) and KP (80%) have exception-
ally high numbers for retention in HIV care—really, this is
exceptional [Figure 2]. It’s important to note that we've got
many patients who don’t meet the classic definition of care
retention—which is 2 face-to-face visits per year with their
HIV specialist or primary care physician—but they have been
taking their medications, getting their refills and even getting
their labs. Many are virally suppressed, especially those who
have been in care longer.

Of course, we are always concerned about follow-up and
about patients whose viral loads go up, or who develop other
illnesses. So, when we say they don’t meet the classic definition
of retention, that doesn’t mean there is no contact. We are us-
ing video visits and secure messaging to maintain close contact.
We recently presented data from the KP Mid-Atlantic Region
showing that patients with one face-to-face visit annually, plus
e-mail contact or e-mail plus video visit, had viral suppression
comparable to those with at least two face-to-face visits annually.

But again, it’s all about the demographic groups. For example,
a particularly challenging population for us has been hetero-
sexual black women. Retaining them in care has been difficult
for a lot of the reasons, including stigma, childcare obligations,
and distrust of the health system.

Among the younger population of men who have sex with
men, there are some with a sense of immortality. And frankly,
there’s a sense among some individuals that health care provid-
ers are doing so well in treating HIV that if they delay being

70 77% 80%

46%

Percentage of success
E 3
o

us VA KP

Figure 2. Retention in care.
KP = Kaiser Permanente; VA = US Department of Veterans Affairs.

treated, they will still be okay. KP and the VA are two integrated
health systems that are very good at providing the care, but you
have to want to be cared for. That’s not to put the blame on the
patient; sometimes health care providers aren’t good at com-
municating why retention in care is important.

Belperio: Yes, I think that’s right on target. If you look at
data published by the VA, it is that younger population that
really is the most challenging.

ACHIEVING POSITIVE OUTCOMES

IHP: Both the VA and KP perform substantially better in engaging
patients in care than the US general population [Figure 2]. Can you
describe what your organization does to get such good results?

Belperio: We've been able to maximize the use of our elec-
tronic medical record and patient registry. Once patients are
identified as being HIV positive, we can monitor those patients
electronically, both from a national standpoint as well as from a
local VA facility standpoint. These are incredibly helpful tools
that allow us to know who our population is, where they are
located, and if they are indeed engaged in care.

The other thing that’s a factor in both KP and the VA is that
our patients are insured and have drug benefits. Within the
VA, barriers to obtaining HIV medications are minimized. For
example, the VA has on formulary all FDA [Food and Drug
Administration]-approved HIV antiretrovirals. [The VA] has
very low or no copays depending on income, refills can be or-
dered over the phone or the Internet, medications can be mailed,
and the VA will provide 90-day supplies for people on stable
regimens. Whereas in the general population, drug benefits are
certainly not as accessible as they are within the VA and KP.

Horberg: We've also put information systems in place that
empower the staff in our multidisciplinary care teams—which
can include the HIV specialist, care/case manager, HIV clinical
pharmacist, dedicated medical assistants, social worker, etc. Each
Region and Medical Center in the biggest Regions can define
the team composition differently to best meet their needs. We
don’t just leave care management to physicians. We have data
systems in place that help us identify patients who are falling
through the cracks early on, and then do appropriate outreach.
Often the nonphysician clinical staft is most aware of who needs
an appointment, who has not had labs done, etc.
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Patients can call the team about any element of their care. The
care team can see if their labs are up to date, when they were last
seen, or if their AIDS Drug Assistance Program (ADAP)-* status
is current. Some KP Regions have medical financial assistance
programs to help people who are insured, but their medication
copays may be a hindrance to good adherence.

Additionally, we've really tried to respect the patients so that
they feel welcomed and want to come to the clinic and want
to engage with our staff. You know, it doesn’t matter if it’s HIV
or any other condition. If you don't like your doctor and you
don't like the clinic staff, then youre less likely to want to be
engaged in care.

Do we have care gaps? Absolutely. We're not going to say,
“Our retention in care is at 70% to 80%, and the US population
is generally at 43%, so we’re good.” No, that means we have a
20% to 30% gap, and the patients in the gap are at greater risk.
We try to engage them as I described earlier.

Backus: The VA also uses multidisciplinary care teams. A
lot of our HIV clinics have case managers, social workers,
psychologists, or psychiatrists in them because many patients
with HIV have multiple diagnoses. Some have mental health
disorders. Some have substance use disorders. Some have other
medical comorbidities.

Additionally, a lot of the HIV physicians, nurse practitioners,
or physician assistants provide complete primary care, so they
can also address a patient’s hypertension or coronary disease—
conditions that we’re now seeing in the aging HIV population.
If you only have to go to one doctor and can get all your many
needs addressed, that will help retain people in care.

The information systems are important. The VA does some
national reporting, and we can tell facilities about how many
people they have engaged in care, how many people they have
on ARVs, or the population that is virally suppressed.

We know that health care professionals are basically all in-
credibly hard working and want to do the right thing. If you
point out to them that the most important metrics are engage-
ment in care, being on ARV, and being virally suppressed, clini-
cians will then come up with the local intervention to improve
those numbers. Local ownership of innovation is important
because often the available clinic staff, the available clinic hours,
the available clinic structure is very different across facilities.
It makes a huge difference whether youre in San Francisco,
[CA] or you're in Fargo, North Dakota. We’ve learned that if
you just give local clinicians some sense of how they’re doing
on the HIV care cascade, they can come up with much more
creative interventions to address issues than we ever could do
from a national perspective. Sometimes you just have to give
the care team some feedback; then they’ll figure out how to
address the problem.

Horberg: We're also firm believers in “think globally, act
locally.” We've set parameters around performance levels we
expect to achieve, but we know darn well that what works in
Baltimore [MD], for example, isn’t necessarily going to work
in [Washington] DC. Or what works in San Francisco [CA]

won't necessarily be what works in Fresno [CA].

Toward Better HIV Care: A Thought Leader Interview
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Figure 3. Initiation and continuation of antiretroviral therapy (ART).2

2 Some patients received ART without meeting the classic definition of engaged in care.
KP = Kaiser Permanente; VA = US Department of Veterans Affairs.

IHP: Once engaged in care, patients from the VA and KP are much
more likely to initiate and continue using ARV therapy than the US
general population [Figure 3]. What are you doing right?

Horberg: Our clinical guideline is that if you're HIV posi-
tive, you should be on medications. We’re putting things in
place to help patients get to their appointments and to help
them afford their medications if that’s an issue. We're checking
their test results regularly. We believe patients should get their
viral load checked at least twice a year and more frequently if
it’s not controlled.

The HIV care cascade is a very classic method, which says
you have to be retained in care ... to be on medicines, leading
to being virally suppressed. In KP—and I'm assuming the
same is true for the VA—if you look at all of the patients,
and not just those “retained” by the cascade definition, 85%
to 86% are virally suppressed. So, it’s a much higher number
if you get rid of that restriction of having to be also seen
twice a year.

Backus: The VA and KP work in very similar ways [in this
regard]. We also have policy from our Central Office that
says everybody should be on ARVs, and we report on the
number of people on ARVs. We don’t do it in the traditional
care cascade, where you have to have met a prior criterion.
At the end of the day, we report on everybody even if they
don’t meet the strict criteria of two visits a year for engage-
ment in care. Are you on ARV's? Are you virally suppressed?
That’s what we care about.

The other point is that the VA population has the benefit
of continuous insurance. If you're in the VA, we're going to be
taking care of you. In other systems, patients have to reapply
for the ADAP or sometimes end up losing their Medicaid
coverage—these people might not get on ARVs.

As mentioned before, we also try to make it as easy as possible
for people to get their medications and to have a supply on hand.

Belperio: Our clinical pharmacists are very actively engaged
with the HIV programs within the VA. More than 80% of
the facilities have a clinical pharmacist who is involved with
their HIV clinic. These pharmacists work very hard in terms
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of maintaining adherence and making sure people’s medica-
tion refills are being addressed appropriately. They ensure that
medication changes, drug interactions, and any adverse events
that patients may be experiencing are managed appropriately.
Questions and issues regarding medications can be addressed
and handled by the pharmacists as well. Oftentimes these
pharmacists are much more readily available than the patient’s
practitioner may be.

The VA also has an HIV community advisory board that’s
made up of veterans, and that group is nationally representative
across the country. There are approximately 15 veterans on the
rotating board, with advisory board meetings generally twice a
year. Veterans bring up issues that they have heard from their
communities that they would like to see addressed or resolved
and provide feedback on what their experience has been with
VA HIV care. We really take to heart those discussions and try
to address those issues.

As an example, one of the things that prompted a 90-day
HIV drug fill with refills within the VA was that patients who
were on stable HIV treatment were running into issues with
having to come in or contact their physician for refills, leading
to gaps in their treatment. This is a really important piece that
the community advisory board alerted us to.

Horberg: To improve adherence, we try to do whatever we
can to provide 90-day refills in our system. We actually see
higher rates of adherence among our patients who use mail-
order pharmacy.

Well-functioning mail-order pharmacies are a great way to
improve adherence, and I think that’s also related to why we
have such good viral suppression and such high adherence rates.
And we try to bring “in-house” whatever we can, including full
pharmacy benefits and support, our specialists, and care teams.
ADAP has been really helpful because we can therefore have
that medication adherence data readily available to us. You're
not just guessing, “Are they picking up their medicines based
on the viral loads?” You're actually seeing the patient’s medica-
tion refill data.

IHP: Both the VA and KP perform substantially better in achieving
viral suppression than the US general population [Figure 4]. Can
you describe what your organization does to get such good results?

Backus: It’s pretty much all the things that we mentioned
before. It is 90-day prescription refills. It’s having a mail-order
pharmacy service. It’s that we report on rates of viral suppres-
sion. It’s that local clinicians have tools that make it easier to
see who is virally suppressed and who is not.

Belperio: It’s about multidisciplinary teams and addressing
mental health issues. [See next question.]

Backus: Again, clinical pharmacists play a big role. At the
end of the day, viral suppression is all about did you receive
your medications? Did you take your medications? Have you
continued to take your medications? The pharmacists are great
at following-up on this stuff.

Horberg: Part of the problem is that everyone thinks
there’s one step. There isn't. Our data showed that the clinical

60 65% 65%
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Figure 4. Achievement of viral suppression.?

2 Some patients achieved viral suppression without meeting the classic definition of
engaged in care.
KP = Kaiser Permanente; VA = US Department of Veterans Affairs.

pharmacist was more critical than a physician, especially when
it came to adherence. But it’s not just the clinical pharmacist.
It’s also the integration of care. It’s everyone, including the full
multidisciplinary care team and the patient, being empowered
and feeling responsible and creating our own safety net. Of
course, 'm always cautious about using that term safety net. If
the patient is really struggling or if the patient goes in and out
of incarcerations, we say one of the first things you [should]
do is just get yourself to our office, and we’ll take it from there.
Just don’t divorce yourself from the system and don't think you
don’t have a medical home.

IHP: Can you elaborate on the importance of mental health
integration?

Belperio: Within many of the VA HIV clinics, there is
mental health integration, either directly in the HIV clinic
itself or through a direct connection with a particular mental
health provider or clinic. Such a relationship makes for a very
easy transition between addressing the patient’s HIV medical
needs and his/her mental health or substance use needs as well.

There’s a lot of education that is done within our mental
health and substance use disorder programs regarding HIV
care and special needs of HIV patients as it relates to their
mental health and substance use disorders. Educational
outreach on the management of alcohol and substance use
disorders in HIV has really been an important piece. The
collaboration between HIV clinicians and the mental health
and substance use disorder clinic has really made an incred-
ible difference in making sure those needs get addressed so
that they don’t interfere with the medical care that’s being
provided to the HIV patients.

Horberg: I would add that by making mental health inter-
nal to the health program, youre also making sure that, by it
being seamless, there’s no drug interactions and the medical
and psychiatric treatments are complementary to each other,
if not even synergistic.

Belperio: It goes back to that whole idea of one-stop
shopping and keeping a patient-centered focus. Bringing the
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care to the patient, rather than the patient having to go to
another clinic location on another day to see his/her mental
health practitioner. The goal is really to center care around
the patient, rather than sending the patient off into different
directions for mental health services.

OBSTACLES PATIENT POPULATIONS FACE

IHP: What segments of your patient populations are most
vulnerable to falling off the HIV care cascade and at which
segments? What are the most important obstacles these
populations face?

Backus: For the VA, I think two groups of patients are most
vulnerable. First, there is a group of patients with multiple di-
agnoses, sometimes quadruple diagnoses. The population con-
tends with homelessness, mental health disorders, substance use
disorders, in addition to their HIV. For a lot of those people,
figuring out where youre going to get your next meal or where
you're sleeping far outweighs concerns about how they’re going
to get their HIV medications.

The other vulnerable population is the relatively newly di-
agnosed young individuals who are asymptomatic. Michael
[Horberg] alluded to this population. They’re 25 [years old], and
they feel great. Their peers may tell them, “Don’t worry about
it. There are great drugs, and you can wait 10 years or 15 or 20
years to take the drugs.”

Both of those are populations we lose on the engagement
to care aspect of the care cascade. We get them linked the first
time, but then they do not make it to subsequent appointments.

Horberg: We have concerns about African American women
and people of color in general from the national [Centers for
Disease Control and Prevention] data. The issue is that strate-
gies to address various demographic groups are not necessarily
the same. It’s not a one-size-fits-all proposition. And we know
the face of the epidemic and the nature of the epidemic vary
geographically. So, what I might do in San Francisco [CA]
may not work in other cities. And sometimes that applies even
within our own self-imposed geographic Regions like Northern

California or the Mid-Atlantic.

FUTURE INNOVATIONS
IHP: What innovations does your organization have on the horizon
that will help to further improve HIV care in the near future?

Backus: The VA has recently expanded its use of telehealth
and secure messaging to make it easier for people to connect
with their clinicians. We are particularly targeting this strategy
on the younger population that we think we may be missing.
They want to send text messages, or they want to just commu-
nicate with their practitioner via e-mail.

Some of the homeless population have only cell phones
because they don’t have fixed addresses. We used to send only
appointment letters to people. Well, if you’re homeless, I can’t
send the appointment letter because you have no address. So,
we have to change how we notify people about appointments
and say, “Okay, we’re going to send text alerts to remind people
that they have appointments.”

Toward Better HIV Care: A Thought Leader Interview

We realize that some of these innovations are generational.
Some of the older people want a letter, and they don't have e-
mail and don’t want you calling them. So, we have to figure out
the right form of patient outreach and adapt it to an individual.

We're also doing some technologic things to make data more
available to care teams because we do think it makes it easier
for clinicians to assess their panels and assess their performance.

To date, the VA has not been prescribing that much PrEP
[preexposure prophylaxis] to prevent HIV infection. I think
that’s one of the other things coming in the future, and we do
some better targeting of PrEP.

Belperio: Consent to testing has been a barrier to HIV test-
ing in the past. Some of those walls have been broken down, and
we are not requiring the written consent that had been required
and has been a big barrier in the past. Now, HIV testing can be
done with oral informed consent from the patient. That consent
is documented in the electronic record by the clinician.

I will also emphasize the role of clinical video telehealth and
empowering the patient to become more engaged in their care
by making things easier for them to stay linked in care. If the
HIV provider is not at the VA clinic location that’s closest to
the patient, then our video telehealth services can help them
access an HIV practitioner remotely.

My HealtheVet, VA’s patient portal, is a way for patients to
communicate with their clinician and track their care through
various electronic modalities. It empowers them to take on extra
responsibility regarding their health care and makes it easy for
them to contact their practitioners. The turnaround is quick, and
patients seem to really like using that method of communicat-
ing with their clinician and following their own progress. They
have access to all of their lab data, visits, [and] prescriptions,
and they can use it to refill prescriptions electronically.

So, that’s been a really positive advancement. My Healthe Vet
is not specific to HIV, but it’s been used widely across the HIV
segment within the VA.

Horberg: We are trying to get more patients on PrEP and
identifying more and more patients at risk, especially among
men having sex with men, women at high risk, and women
[wanting] to get pregnant. A big focus going forward is a
renewed emphasis on STDs [sexually transmitted diseases]—
diagnosis and treatment, both among men having sex with
men and HIV-positive patients. This focus includes STD self-
testing of throat and rectum for the men-having-sex-with-men
population. We know that urine tests didn’t pick up all cases of
gonorrhea and chlamydia.*

Like the VA, KP has a patient portal, and we’re trying to
encourage patients to ask their doctors or other members of
the care team questions online before there’s an issue or an is-
sue boils up to a crisis. Refills of medication, requesting labs
to be ordered, and communicating lab results in a more timely
manner are all part of the patient portal.

We also are applying video visits in telehealth, especially for
PrEP but also for some of the HIV return visits. Data from
the KP Mid-Atlantic Region showed that one in-person visit
with the HIV specialist plus e-mail did not have statistically
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significantly different results compared with two in-person visits
a year for viral suppression. So, we do know that for a lot of
patients they don’t need to be physically seen to be doing well.

I also think renewed emphasis on multidisciplinary care
teams, especially with attention to mental health screening, alco-
hol and drug use, and then getting the patients into appropriate
programs have been important. I'm not sure any of those in and
of themselves are an “innovation,” but it’s like everything we've
been talking about here. Every incremental bit contributes to
the overall good results.

On a cautionary note, I think there has been a certain sense
that things have been pretty good. So, I think there needs to
be renewed emphasis on both prevention and treatment; there
always needs to be. Today, there’s uncertainty about federal HIV
care financing. Drastic cuts have been proposed. We could see
a lot of the great gains that have been made thrown into great
disarray as a byproduct of that. <

2 AIDS Drug Assistance Programs are a set of programs in all 50 states in the US that
provide Food and Drug Administration-approved HIV treatment drugs to low-income
patients in the US. The programs are administered by each state with funds distributed
by the US government.
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ABSTRACT

Clinical interventions can only partially mitigate homelessness and housing insecurity,
which are threats to health and well-being. Clinicians have several opportunities to address
these problems: They can refer patients who are homeless or housing insecure to support
services, advocate for their employer or care group to commit resources to end homeless-
ness and housing insecurity, and/or work with government and private sector community
organizations to address and eliminate these problems. Citing examples from around the
US, we will illustrate how clinics, hospitals, health plans, and public health organizations
work to engage in initiatives to end homelessness and housing insecurity.

INTRODUCTION

In 2013, the lack of affordable housing
was the leading cause of homelessness
in America’s 25 largest cities,! and 10%
of low-income renters lived in units that
lacked complete plumbing or kitchen fa-
cilities, experienced frequent breakdowns
in major systems, or had to address other
physical housing defects.? In 2014, 7 mil-
lion people in poor households (2.2% of
the total US population) were living with
family and friends, and the number of
households paying more than 50% of their
income toward housing increased to 6.6
million, a 27.7% increase since 2007. On
the night of the 2015 homelessness census,
1 of every 567 Americans was sleeping
outdoors, in an emergency shelter, or in
transitional housing.?

The Family Options Study reported
that it costs $4800 per family per month
to house a family in an emergency shelter.*
Homelessness and housing insecurity cre-
ate a vicious cycle that destroys well-being
and can be fatal: Adults who are homeless
or housing insecure are less likely to have
goal-oriented thinking and more likely
to experience psychological distress, sub-
stance use, intimate partner violence, and
symptoms of trauma.* Children who are
homeless or housing insecure exhibit more
antisocial behavior, less prosocial behavior,

more sleep problems, and difficulty ad-
vancing in school.*

Homeless people die at about four times
the rate of housing-secure people in the
general population,’ and housing-insecure
individuals are likely to delay medical care
because of costs.® Lack of health insurance
and the inability to follow through on
the treatment of chronic conditions can
exacerbate illnesses that would normally
respond to medical intervention. Without
affordable, accessible health care, illness
or injury can interfere with employability
that, in turn, increases the likelihood of
poverty and homelessness.

HEALTH PROMOTION THROUGH
AFFORDABLE HOUSING

Increased access to affordable housing
promotes health and well-being.* Hous-
ing can improve the effectiveness of care
for patients whose coverage is capitated
through Medicaid or similar programs.
Promoting health through housing will
become increasingly important as health
care payments transition from volume-
based to value-based models. Investments
that reduce homelessness are a good value
relative to many clinical services that are
offered as a matter of course.” These initia-
tives also can stabilize neighborhoods sur-
rounding health care facilities and increase

https://doi.org/10.7812/TPP/17-079

the comfort levels of patients, families,
employers, and others who visit a health
care organization.

Benefits to Patients

Stable housing for homeless patients,
especially those with mental illness and/
or people fleeing domestic violence, can
reduce Emergency Department visits
and hospitalizations.® Stable housing also
can improve the management of chronic
medical conditions.” Children are more
likely to meet developmental milestones
when raised in stable and healthy hous-
ing in which they are not exposed to lead,
mold, vermin, or other threats.’®!! Chil-
dren spend more time in school when they
spend less time in hospitals or in Emer-
gency Departments. They also learn more
when stable housing allows for classroom
continuity.!213

Benefits to Employees and their Families

The increase in worker productivity
that is associated with improved housing
can benefit health care organizations as
employers.' For health care organizations
located in older areas of cities in which
the housing stock has deteriorated below
current standards, housing initiatives can
provide attractive, yet affordable, housing
that reduces the need for employees and
their families to commute long distances
between home and work and between
home and school.

Housing and Community
Development Resources

Policies that regulate banks and the fi-
nancial services industry have stimulated
investments in affordable housing for
more than 40 years. The 1977 Community
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Reinvestment Act'® and the Low-Income
Housing Tax Credit are two examples.'61
Since 1999, the Healthy Homes Initiatives
at the US Department of Housing and
Urban Development (HUD) has been
leading a federal effort to address lead
and other toxins in existing housing stock.
Nearly 1000 private-sector community
development financial institutions work at
local, regional, and national levels. These
institutions are financial intermediaries
that have community development as
their primary mission. For example, the
Local Initiatives Support Corporation
(LISC) is a national community develop-
ment intermediary that was established
by the Ford Foundation on the heels of
Community Reinvestment Act passage.'
LISC, community development financial
institutions, and other intermediaries pro-
vide capital and support capacity building
to fuel production and preservation of
high-quality affordable rental housing;
supportive, service-enriched, mixed-
income, and senior rental housing; and
affordable home ownership. As a result,
the community development sector—with
its deep bench of thousands of community
development corporations, regional and
national nonprofit housing developers,
socially minded private developers, and
investors—provides the track record, ex-
pertise, and resources to create synergy
when partnering with private health care
systems and public health agencies to ad-
vance coordinated projects.
Affordability is created or preserved
through a number of avenues including
publicly owned housing maintained by
a local public housing authority, housing
privately owned by nonprofit and for-
profit developers, limited-equity programs,
and community land trusts. Low-Income
Housing Tax Credits, HUD mortgages,
the Community Development Block
Grant Program, and similar programs sup-
port nonprofit and for-profit developers.
Because these government programs are
limited in scale, “naturally occurring” af-
fordable housing—housing that becomes
available within the private market when
landlords keep rents relatively low, accept
subsidy vouchers from eligible tenants, or
own aging properties that cannot com-
mand market-level rents—is a help-
ful complement to new construction.

Access to Affordable Housing Promotes Health and Well-Being and Reduces Hospital Visits

Strategies to improve and to preserve this
housing stock have come into favor among
local jurisdictions, philanthropists, com-
munity residents, organizers, and those
working in community development. One
example of naturally occurring affordable
housing is described in the following
paragraph.

EXAMPLE OF MODEL PROGRAMS
Clinics

On the east side of St Paul, MN, the
Federally Qualified Health Center, East
Side Community Health Services, is col-
laborating on a housing initiative with
Rolling Hills Apartments to serve recent
immigrants and refugees with naturally
occurring affordable housing.'® These 2
populations have unique needs because
many have experienced trauma and tor-
ture. They also tend to lack experience with
and trust in Western medicine. Rolling
Hills is a renovated 108-unit “housing of
last resort” complex. During renovation,
space was added for health services, im-
migration services, and social/community-
building activities. The Federally Qualified
Health Center provides preventive services
on site and primary health care services
at its nearby East Side Family Clinic. The
project was made possible by the Healthy
Futures Fund, a $200 million initiative
formed by the LISC, Morgan Stanley, and
The Kresge Foundation.

In Washington, DC, catalytic invest-
ments of $14 million to finance a clinic and
$22 million for affordable housing from
The Healthy Futures Fund allowed the
not-for-profit So Others Might Eat and
the provider of clinical services Communi-
ty of Hope to develop the 320,000-square-
foot Conway Center." This project brings
affordable housing, primary care services,
employment training, and economic de-
velopment opportunities together in one
location. In addition to living adjacent to
a Metro stop, residents and community
members will have access to outreach and
health education programs designed to
promote healthy lifestyles.

Hospital Systems
A premier example of the “anchor
institution” strategy is the Phillips

Partnership in South Minneapolis.?’
Initiated by Allina Health and the

Abbott-Northwestern Hospital in the
1990s, public partners, community de-
velopers, and Allina leaders developed
strategies to improve investments in
surrounding single-family homes for af-
fordable home purchase and multifamily
apartment building quality. An employer-
assisted housing strategy complements
these physical improvements by helping
hospital system employees find quality
affordable nearby housing.

In Indianapolis, IN, Eskenazi Hospi-
tal is improving community quality by
serving as an anchor institution and by
placing community health workers in
neighborhoods.?! These activities are all
part of LISC’s Great Places 2020 initia-
tive. Because 79% of its patients live in
neighborhoods that Eskenazi Hospital
serves, the hospital is considering assum-
ing an even larger role in its surrounding
community.

In New York City, Mount Sinai Hos-
pital is supporting the evaluation of the
Two Shades of Green program. Two
Shades of Green is a partnership that
applies green (energy efficient and low
impact), healthy (free of mold, toxins, and
vermin), and cost-effective measures to
property maintenance and the rehabilita-
tion of existing affordable housing.?? To
reinforce program delivery, LISC New
York City mobilized a range of affordable
housing, community health, and building
science stakeholders. These partners in-
clude the New York City Department of
Health and Mental Hygiene, New York
City Department of Housing Preserva-
tion and Development, Steven Winters
Associates, Mount Sinai Hospital, and
Community Development Corpora-
tion. Since 2013, Two Shades of Green
has stimulated housing renovation and
property maintenance in more than 1500
affordable apartments. Owners of these
properties have reduced asthma risk for
their residents through property manage-
ment practices that minimize exposures
to pests, tobacco smoke, and harsh clean-
ing products. Such practices also reduce
operating costs, particularly for green
cleaning, with several properties experi-
encing a cost savings as high as 50%. It
was critical to collaborate with New York
City’s Department of Health to bring
technical expertise to owners regarding
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more effective pest control methods to
reduce asthma risks through active design
and program evaluation.

Health Plans

A Minnesota Accountable Care Orga-
nization, Hennepin Health, comprises 4
organizations (Hennepin County Human
Services and Public Health Department,
Hennepin County Medical Center, Met-
ropolitan Health Plan, and NorthPoint
Health & Wellness Center) to provide
integrated medical and social services
to low-income Medicaid patients in the
county that includes Minneapolis.?32*
Data sharing and community health
workers are critical to the success of this
program, which offers housing and social
services navigation, job placement sup-
ports, Emergency Department triage, and
intensive case management. The health
plan was started in January 2012 and
by December 2014 had enrolled nearly
10,000 members, many of whom were
nonwhite middle-age men with unstable
housing and significant mental health
and substance abuse needs. During the
second year of operation, the number of
outpatient visits increased by 3.3%, and
the rate of Emergency Department and
inpatient admissions decreased by 9.1%
and 3%, respectively. Quality scores for
patients with diabetes, asthma, and vas-
cular conditions improved, and 87% of
enrollees expressed satisfaction with their
care experience. Hennepin Health’s influ-
ence on county health and social services
costs is not yet known but generally is
regarded as positive.

In St Paul, MN, HealthPartners col-
laborated with Catholic Charities and
other community organizations to raise
$100 million for the Higher Ground
Shelter, which opened in 2016.>° The
Opportunity Center, an adjacent 6-story
building in which clients will be able to
receive job resources and training, access
to veterans’ programs, and basic health
care services, opens in 2018. The new
complex is integral to HealthPartners’
Hospital to Home Program because it
will provide permanent housing for pa-
tients who were homeless when they were
admitted to Regions Hospital.?6

United Health Group, with home of-
fices in Minnetonka, MN, invested $20
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million in Chicanos Por La Causa in
Phoenix, AZ, to support its integrated
health and human services programs
within its affordable housing properties.”
United Health Group also has commit-
ted $50 million to the Greater Minnesota
Housing Fund to support Low-Income
Housing Tax Credit investments in sup-
portive housing.?

Public Health
and Other Organizations

The Rhode Island State Health Depart-
ment, in collaboration with the Centers
for Disease Control and Prevention, has
created 10 Health Equity Zones.”” Each
Health Equity Zone has a work plan that
focuses on ideas to improve population
health and approaches for investment in
local communities. Community engage-
ment is a priority in reaching these public
health goals.

Paseo Verde in Philadelphia, PA, dem-
onstrates the accomplishments that can be
achieved when a private investor partners
with a community organization.** This $48
million green and transit-oriented devel-
opment was created through a partnership
between community-based Asociacion
Puertorriquefios en Marcha’! and private
developer Jonathan Rose Companies. The
Paseo Verde complex has a health center
and pharmacy on site.

Since 2008, the Baltimore-based Green
and Healthy Homes Initiative has led na-
tional efforts to integrate lead abatement,
healthy homes programs, weatherization,
and energy efficiency work.?> The Green
and Healthy Homes Initiative promotes
integrated methods to create a whole-
house approach to reducing toxins and
other contaminants and improve energy
efficiency in Baltimore, MD, and other
US cities. The Initiative has worked in
partnership with numerous health depart-
ments and health systems to measure the
impact of these interventions on rates of
asthma, lead poisoning, injuries, and other
respiratory illnesses.

An Uncertain Future

Even with existing government and
private initiatives in place, the affordable
housing crisis persists for low-income
families. The current political climate
puts existing funding mechanisms at

risk at a time when new partnerships and
new perspectives are needed. President
Trump’s Fiscal Year 2018 budget features
substantial cuts to nondefense domestic
discretionary programs.’® As housing
costs continue to rise, an increasing
portion of the HUD budget is being
used to maintain the supply of afford-
able housing units and rental subsidies,
which means that fewer HUD dollars
are available for housing production.’
HUD’s HOME Investment Partner-
ships Program,* which provides formula
grants to states and municipalities, has
seen its budget reduced by more than
50% from its fiscal year 2010 watermark
and was threatened with elimination as
recently as last year.

These funding mechanisms must be
protected if the US is to address the
severe affordable housing shortage. In
addition to directly participating in the
construction of housing or supporting
individuals and families, health care or-
ganizations can play an important role
by advocating for the value of affordable
housing and its related health and well-
being benefits.

CONCLUSION

Despite the nation’s financial recovery
since the Great Recession, low-income
families remain at high risk for homeless-
ness and housing insecurity because wages
are not keeping up with rent inflation.3*
Changes in federal policy are exacerbating
the problem. Homelessness and housing
insecurity not only reduce the effectiveness
of health care and increase its cost; these
problems serve as barriers to well-being
for adults and children.

Clinicians help patients when they can
1) recognize homelessness and housing
insecurity during encounters with patients
and refer them to supportive resources,
2) advocate for their health care orga-
nizations to become involved in ending
homelessness and housing insecurity,
and 3) work with government and pri-
vate sector community organizations to
eliminate these problems. Clinic groups,
hospital systems, health plans, and public
health organizations can promote this
“triple aim” by engaging in initiatives to
end homelessness and housing insecurity.
Although some approaches necessitate
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a long-term investment, each approach
mitigates an aspect of housing insecurity,
which threatens health and well-being and
cannot be eliminated even when clinical
services are enhanced. %
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'The narrative of life that is revealed dur-
ing illness and death exposes the fabric and
shapes of the human spirit and the texture
of human consciousness. The following
three clinical encounters illustrate how
tragedy, grief, and despair have no archi-
tecture: We collapse on cruel universal
scars. There is, however, an unbroken flame
that never flickers or goes out that brings
harmony within the anarchic disequilib-
rium of human suffering.

CASE 1. THE IMBALANCE
OF HEALTH INEQUITY

K could not answer any of my questions.

Her mother, standing at the bedside, in-

Jformed me that K had a seizure that morn-

ing, which was why she brought her to the
Emergency Department. K grew up in a
rural town in the Deep South of the US. She
was able to finish high school but because of
economic hardship in her family she began

working soon thereafter. K became a single
mother of 3 children, now between the ages
of 3 and 8 years. She was working 2 different
Jobs to support her children up until the day
before her admission to the hospital. Three
years ago, as part of her obstetric screening,

she was found to be human immunodeficiency
virus (HIV)-seropositive. Except when she
received zidovudine intravenously before
undergoing a caesarean section that prevented
her daughter from becoming HIV infected,

she has never received antiretroviral therapy.

One year ago, K sought medical attention to

initiate treatment with antiretroviral ther-

apy. However, because of the nonnegotiable
daily commitments of single motherhood, she
could not afford the medication copay. K was
30 years old when I met her.

K doesn't live in desperate poverty, but
she stands at the lower end of the social
scale with important disadvantages that
eventually led her to poor health. Poverty
alone does not produce ill health—social

inequality does. Unequal and unfair life

opportunities are the result of long-term

structural imbalances of social systems.

Indeed, the distribution of health is di-

rectly related to life opportunities and

reduced functional capabilities, includ-

ing conditions of life that matter such as

decent housing, adequate nutrition, social
support, access to schools and adequate

health care, and many other structural
factors. Yet amid the increasing entropy of
daily life and as the result of social ineq-

uities, life went on for K until her illness

struck her ability to care for her children.

K was suffering from intracranial hyper-

tension secondary to cryptococcal meningo-

encephalitis as a manifestation of advanced
HIV-associated immunosuppression. Every
evening, after work, K would spend time
with her children, assisting them in complet-

ing their homework and preparing dinner for
them. Despite being a single mother of three
and facing substantial financial constraints,

she never applied for welfare support or
requested food stamps support. Who would
take care of her children if she died from this
life-threatening fungal infection? And if she
died, what were the chances of her children

remaining trapped in this social vacuum? K
was treated with antifungals and underwent
placement of a lumbar drain to continuously
release cerebrospinal fluid to reduce her intra-

cranial pressure. After a prolonged hospital-

ization and rebabilitation process, as of this
writing she is receiving daily antiretroviral
therapy and remains on oral suppressive an-

tifungal therapy. She has returned once again

to helping her children complete their home-

work after school. She is living on food stamps;
however, she is planning to return to work as
soon as she recovers her strength. Because of
her adberence to antiretroviral medications,

her plasma level of HIV ribonucleic acid viral
load is now undetectable. Her beautiful smile
is the most reliable sign of her recovery.
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The narrative of health and illness is
inexorably linked to societal factors. Un-
equal distribution of life chances leads to
unequally distributed health outcomes.!
To understand why K became trapped in
a position of social disadvantage, there is a
need to understand larger societal factors:
The immense inequities and vastly com-
plex collective histories of the locations
where individuals live and grow up have
a direct link to our health outcomes." In-
equality disempowered this single mother:
She lacked opportunities to achieve
control of her life. She did not have the
financial means and social support to
empower her to seek adequate medical
care, to afford expensive medications, to
improve her nutrition, and ultimately to
have a prospect to transform her life out-
look. She became vulnerable to acquiring
HIV infection, and once she acquired
this infection, a perpetual cycle of social
injustices ensued. If K had succumbed to
this fungal disease, chances are that the
life-opportunities of her children would
have been severely impacted. Adverse
childhood experiences, including a poor
socioeconomic environment? when los-
ing a parent, have important implications
for adult life functioning. However, K’s
children have continued to attend school
and also care for their mother, ensuring
that she continues to improve medically.
Despite the obvious societal imbalances
in power and personal agency that under-
lie the social injustices of our times, K’s
strength and determination provided a
far-reaching equilibrium for her family.

CASE 2. THE ETERNAL FAREWELL

One Friday morning, during clinical
rounds, Ig/anfed t/aroug/y the window of
room 7 of the intensive care unit. Inside,
I watched as a thin, elderly woman placed
her arms around her husband’s dead body
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andliftedbim to an almost 45-degree angle,
where she continued to embrace for the last
time the man with whom she had spent the
past 63 years of her life. It became apparent
that this moment of farewell reflected a life of
happiness, sorrows, and joys that this couple
had shared. She recruited strength from an
unconscious primeval pool to overcome the
pain of losing her life partner, which allowed
her to lift his heavy, lifeless body with ease. It
was the confluence of all emotions summed up
into one final act of love.

Life is maintained by preserving a state
of energy imbalance through the move-
ment of molecules. This leads to the gen-
eration of action potentials that activate
living cells, the building of carbon-based
molecules, and the production of the
energetic currency that fuels cellular life
and helps to maintain vital organic func-
tions against the universal slide toward
energetic equilibrium. Human nature
emanates from this energetic disequilib-
rium to produce the harmony of living.

Death is biologically programmed
into the matrix of life. The force field
around the cell stop as the electrons
and protons cease to flux through mem-
branes, creating a state of energetic bal-
ance. However, when someone we love
becomes severely ill and dies, we cannot
simply accept that everything gets lost in
the molecular and biological flow: Our
destiny manifests through a tapestry of
emotions including timeless memories
and storytelling that go far beyond our
one life. The sum of our life experiences
and memories plays an influential role
in our human culture and collective his-
tory. The quantum forces responsible for
shuffling the dimensional grids of time
and space are overpowered by the energy
flux that bonded this couple.

CASE 3. THE EQUILIBRIUM
OF DYING WELL

M’s mother has cared for him without in-
terruption for almost 2 years, ever since the
accident that left him in a persistent vegeta-
tive state. A few months after turning 21,
M was run over by a car when he stopped
on the highway to assist a woman and her
child who had been in a car accident in front
of him. Since the accident, M has required
mechanical ventilatory support through a
tracheostomy, a gastrostomy tube for feed-
ing, and 24-hour nursing supportive care.
I met M when he presented to the hospital
in septic shock precipitated by an episode of
ventilator-associated pneumonia. During
my initial evaluation, I suggested to M’s
mother that she consider palliative and
compassionate end-of-life care. After lis-
tening fto this recommendation, she became
visibly upset. At her request, we initiated
aggressive antimicrobial and supportive
intensive care unit management, and he
remained in the intensive care unit for
many days. Every night, his mother stayed
with him and continued to restlessly care
Jor him during the daytime. One morning
1 glanced through the glass of his room, and
M’s mother stepped outside the room. That
day, her silence said everything: She was
ready to let him reach the end of his life. She
wanted to remember her son as the hero who
offered his assistance, and ultimately bis life,
to an unknown woman and her baby in need
in the middle of a busy highway. An hour
later, M died in the company ofbis mother
and his sister. The room was surrounded by
an unspeakable harmony. His mother’s silence
was louder than any word or sound. Her se-
renity traveled freely through the plumbing
of the soul, synchronizing everyone present to
an ancestral rhythm.

The narrative of death is as important
as the narrative of life. There is sacrifice
and dignity in the life of a star: The vio-
lent death of an ancient star provided the
building elements responsible for our lives.
Similarly, M possessed a human spirit ca-
pable of courage and sacrifice. In the dark-
ness of reality, his mother’s endurance and
compassion shed light and warmth into
the life of her son up until his last breath.

RESTORING THE HARMONY

Tragedy and despair split human be-
ings into the raw materials that constitute
the human spirit. The spectrum of our
biological and existential misfortunes
manifests in different forms: As social
injustices with unfair distribution of
health or as illness and death of a loved
one. Yet, during these crucial moments
we may discover that, against the tyranny
of circumstance, acts of compassion and
sacrifice restore a natural sense of cosmic
equilibrium to our existence that ripples
across past and present. %
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Do Not Forsake the Sick

Even in the stage of dying the physician should not forsake the sick, for even then he may
become a benefactor, and if he cannot save, may at least relieve departing life.

— Joseph W Freer, MD, 1816-1877, American physician and surgeon
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