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LOOKING BACK...TO 1942

Comments on Ireatment: Frostbite

and Allied Conditions

Editor’s note: The following editorial was published in WMJ, Volume 41, No. 1, p. 46, January 1942

n peacetime only the physician in northern rural climates is apt to

see more than an occasional case of frostbite. In wartime with men

stationed in cold climates, the subject assumes great importance,
and it behooves the physician to become familiar with its prevention
and treatment. We can learn much from the experience of the English,
and this article is based on a recent paper of Greene which appeared in
Lancet (December 6, 1941).

There are various types of frostbite. The most familiar is the sudden
frostbite of which the “nipped ear” is the most common example. The
gradual frostbite in which the painful sensation of extreme cold gives
way to a pleasant numbness is more serious since the damage to tissues
is much more extensive. On thawing a flush surrounds the frozen area
and invades it. Swelling due to transudation follows, and if the damage
is severe, blood may escape into the injured tissue causing it to appear
dark blue.

“Trench foot” can be considered a form of gradual frostbite, although
it is usually produced by a temperature that is above freezing. It is now
recognized that dampness, constriction and stagnation of circulation,
fatigue, and malnutrition are important contributory factors. Likewise
the new entity, “shelter foot,” (a swelling of the feet of one who spent
the night in a sitting position without compensatory rest in a horizontal
position during the day) has as its main causative factor venous stagna-
tion and possibility increased capillary permeability. A third form, namely
“immersion-foot” is seen in men who have been forced to spend a long
time in waterlogged boats.

Much can be done to prevent frostbites. The need for adequate
clothes is obvious, and the importance of dry socks especially must
be emphasized. In the last war it was found that rapid marches just

before the men entered the trenches were particularly prone to cause
“trench foot.” Sleeping in the sitting position and standing motionless
for a long time leads to venous stagnation and thus predisposes to
frostbite. The need for exercising the muscles of the leg while stand-
ing is to be emphasized. Much foot trouble can be avoided by gently
massaging the feet with whale or other types of animal oil. The wear-
ing of rubbers or rubber boots when it is necessary to stand or work
in cold mud has been found very effective in reducing “trench foot.”
The nutritional state is also an important factor and an adequate sup-
ply of citrus fruit is undoubtedly beneficial since it prevents capillary
hyperpermeability.

In the treatment of frostbite two things must be avoided: excessive
warmth and undue friction or rubbing. The frostbitten part must be kept
cool and gentle warmth be applied very slowly. Rubbing beyond the
stage of very mild massage can only cause destructive damage and
increase the danger of infection.

The seriousness of frostbite must be constantly kept in mind. If the
feet are involved, the patient should be transported by stretcher, and if
the hand or arm is frozen, the affected part must be carried in a sling. It
is advisable to paint the part with a nonirritating antiseptic solution and
to cover it with sterile dressings. Complete rest of the traumatized part
is essential. It is advisable to give antitetanic serum. Supportive treat-
ment, hot foods and drinks, and warmth to the unaffected parts of the
body are helpful.

Hasty amputations should be avoided except in cases of spreading
and uncontrolled sepsis. It is surprising how often a foot or a hand can
be saved that appeared discouragingly bad and hopeless.

—A.J. Quick, MD, editor
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IN THIS ISSUE

Telling a Clinical Story: The Role of Case

Reports in a General Journal

John J. Frey Ill, MD, Medical Editor

s recently as the 1950s, most jour-

nals weren’t publishing what we have

come to expect as research. Sir Austin
Bradford Hill published the first randomized
clinical trial in 1948. Until the 1960s, the bulk of
articles published in major journals were case
series and case reports and opinion pieces by
notable academics. The emphasis over the
past 25 years on methodological rigor and
clinical evidence has dramatically improved
the reliability and reproducibility of research
published in scholarly journals such as the
WMJ. Reviewers are skilled at recommend-
ing improvements in methods and analysis
required to make an article more widely valu-
able. So where did that leave case reports?

In the past decade, case reports have
become more common—again—and there are
even whole journals devoted to case reports.
The number of venues is growing. | review
journals for possible inclusion in PubMed
Central and almost all of them, regardless of
the scope of the journal, include case reports.
The quality can vary tremendously, but schol-
arly case reports and case series continue to
be an important source of information for clini-
cal care and research.

Over the past decade, about a quarter of
the articles published in WMJ have been case
reports or case series. Readers enjoy them,
and case reports are often the first step for a
young author on his or her way to an academic
career. Excellent online guidelines for structure
and organization exist,! but I'd like to offer a
few additional suggestions for authors seeking
to make their case report stronger before sub-
mitting it for consideration in WMJ.

284

Preparing to Submit a Case Report

The case should be one that is not so arcane
or specialized that it would not be useful to
the wide readership of the journal.2 Many
times, such cases are better suited to a spe-
cialty or subspecialty journal. That decision
should be made by the authors before they
submit a manuscript to a journal by reading

controversies and differences of opinion about
either diagnosis or management. The number
of references is not as important as the timeli-
ness and depth of those references.

Finally, case descriptions should include
more than simply the laboratory data and
course of the disease or condition. Cases are
stories about patients who live in a context, not

Socioeconomic data about the patient — or “case” —

are often omitted, yet are essential to understanding

whether a clinical story has applicability

to one’s practice.

previous issues of the WMJ to see whether
the subject would be a good fit or sometimes
directly by corresponding with the editor.
Since many case reports in WMJ are collabo-
rations between physicians-in-training and
senior faculty members, we rely on those
senior people to make sure the case is well
written and organized and would be of inter-
est to the WMJ audience.

Authors should spend time comprehen-
sively reviewing the literature for the discus-
sion section of the case report. Authors should
avoid terms like “very little has been writ-
ten” or labeling something as unique. Human
beings are unique but diseases aren’t. A well
written discussion serves as review of a gen-
eral topic, points out what is new or different
about the case being presented, and reports

WMJ e DECEMBER 2016

in a neutral space. Socioeconomic data about
the patient—or “case”—are often omitted,
yet are essential to understanding whether a
clinical story has applicability to one’s prac-
tice. Of course authors should be careful about
confidentiality, but all clinicians recognize the
importance of social determinants of health to
clinical care. We will be asking authors to bring
more narrative about the patient into the case,
including intermediate or long-term follow-up
that addresses the clinical and social issues in
the case. Readers need to know more about
the next chapter in the story.

One of my favorite residency stories con-
cerned the morning report that the distin-
guished chair of my department ran every
Monday. | had come to town as a fairly cocky
second-year resident and stood up to do my



first case presentation. | started by saying “the
patient is a 50-year-old black male who....”
and was interrupted from the back of the room
by the chair who loudly asked, “Black male
what?” stopping me in my tracks. | didn’t know
what he was asking and then he said “black
male Labrador retriever, black male cocka-
too?” and went on to say that he was a black
MAN. | then proceeded into the case and he
stopped me again. “Is he married? Does he
work? Where does he live? What is his life like?
All that is important!” That was 45 years ago
but changed the way | did case presentations
for the rest of my life.

A “traditional” case report is often a dis-
ease review scrubbed of anything important
about the patient’s life that truly might affect
management or outcome. Packer and col-
leagues make the case for a patient-centered
narrative—what they call a “hybrid narrative”—
that contains information about the patient’s
life as well as the patient’s disease as a bet-
ter method for students to learn from case
reports.3

Adding Clinical Narrative to a Case
Report

We would like authors to start case reports
with what was called a patient profile, when
the problem-oriented medical record was
first introduced. The profile should be brief
but contain relevant patient social history
that might have a bearing on the case and
the outcome. Good clinicians don’t compart-
mentalize social history, narrative, and clinical
data either when they see patients or teach.
The biopsychosocial model that George Engel
wrote about in the 1970s integrates those
components in clinical care and research.
That integration should be reflected in the
medical literature. For example, in an article
about suicide in the elderly, the two cases
begin, “Mrs C, aged 88, was the sole carer of
her frail older husband. She was a retired typ-
ist and then homemaker. Her two daughters
lived overseas.” and “Mr B, aged 89, was a
retired businessman and widower of 30 years
who lived alone. He had 2 children who lived
interstate.” At the beginning of the case, we
know something about these patients that is

central to their reason for being admitted and
that will be challenges post discharge.

In this issue of WMJ, in a well-written,
informative case describing a life-threatening
complication of one of the newer diabetic
medications,® Rebedew begins the case with
“A 34-year-old white man with chronic alco-
hol abuse came into clinic for follow-up of
his hospitalization for alcohol intoxication,
hyponatremia, hypokalemia, and hypophos-
phatemia.” The introduction is written in a
traditional fashion and sets the stage for a
complex management process over a long
hospitalization.

However, if one were to apply some of the
narrative criteria that we would like to see in
future case reports, the author might have
included something about the man’s social sit-
uation, living situation, work status, and even
something about his education, and level of
function. The patient is a person with a compli-
cated life, not just a complicated medical prob-
lem. Writing, for example—and this is fiction on
my part—that “A 34-year-old, separated, father
of 2 young children, who is trained as a car-
penter but has been unable to maintain a job
over the past year in part because of chronic
alcohol abuse, is currently living with friends
and came into the clinic for follow up...” alerts
readers to the challenges beyond the biologi-
cal that face the care team. It also demands
that, at the end of the narrative of the patient’s
hospitalization, the authors would have to
address something in addition to, “subse-
quently, he was transferred out of the ICU and
discharged home 3 days later, performing all
of his activities of daily living,” and say some-
thing about finding him a stable living situation
and entering an alcohol rehab program in the
community.

If case reports—and case presentations
at hospital rounds, clinic rounds or morn-
ing reports—are to be teaching opportunities
about how to think about and approach clini-
cal care,5 leaving out important psychosocial
issues in discussing and writing about the
case leave students and residents with the
impression that “cases” are separate from
the patients who are the sources of that story.
There is an old quote that “statistics are human

VOLUME 115 « NO. 6

beings with the tears washed off.” So cases
should not be clinical narratives with the per-
son left out.
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ABSTRACT

Introduction: Increasing rates of neonatal abstinence syndrome (NAS), most commonly linked to
maternal opioid use, are a growing concern within clinical and public health domains.

Objectives: The study aims to describe the statewide burden of NAS and maternal substance

use, focusing on opioids in Wisconsin from 2009 to 2014.

Methods: Trends in NAS and maternal substance use diagnosis rates were calculated using

Wisconsin’s Hospital Discharge Data. Demographic and payer characteristics, health service utili-
zation, and clinical outcomes were compared for newborns with and without NAS. Demographic
and payer characteristics were compared between women with and without substance use iden-

tified at time of delivery.

Results: Rates of NAS and maternal substance use, most notably opioid use, increased signifi-
cantly between 2009 and 2014. The majority of newborns diagnosed with NAS, and women
identified with substance use, were non-Hispanic, white, and Medicaid-insured. Disproportionate
rates of NAS and maternal opioid use were observed in American Indian/Alaska Native and
Medicaid populations compared to white and privately insured groups, respectively. Women age
20-29 years had the highest rates of opioid use compared to the reference group (10-19 years).
0dds of adverse clinical outcomes and levels of health service utilization were significantly

higher for newborns with NAS.

Conclusions: Similar to trends nationally, our findings show an increase in maternal opioid use
and NAS rates in Wisconsin over time, with disproportionate effects in certain demographic
groups. These findings support the need for targeted interventions in clinical and public health
settings aimed at prevention and burden reduction of NAS and maternal substance use in

Wisconsin.

Author Affiliations: University of Wisconsin School of Medicine and Public
Health, Madison, Wis (Atwell), Bureau of Community Health Promotion,
Division of Public Health (DPH), Department of Health Services (DHS),
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Informatics, DPH, DHS (Miller).

Corresponding Author: Karina Atwell, MD, MPH, University of Wisconsin
School of Medicine and Public Health Preventive Medicine Residency
Program, 750 Highland Ave, Rm 4263 HSLC, Madison, WI 53705; phone
608.695.0581; fax 608.265.3286; e-mail KAtwell@uwhealth.org.
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BACKGROUND
The use of drugs during pregnancy, both
illicit and prescribed, can lead to negative
consequences for mothers and newborns.
Of particular concern amidst the current
epidemic of opioid use and abuse in the
United States is the increasing number of
infants born with physical dependence to
opioids taken by the mother.14 Known
as neonatal abstinence syndrome (NAS),
this condition encompasses a constellation
of behavioral and physiological signs and
symptoms characterized by neurological
over-activity, feeding difficulties, and respi-
ratory problems, which can result in sig-
nificant medical treatment, prolonged hos-
pital stays, and increased costs in the days
and weeks following birth.5 Clinical mani-
festations of NAS depend on various fac-
tors influencing the newborn’s intrauterine
drug exposure, including the type, dose,
frequency, and metabolism of the drug
used by the mother.6 In addition to NAS,
these newborns experience higher rates
of prematurity and poor fetal growth.13-
There is also evidence of increased risks for
certain birth defects and associated neurobehavioral and develop-
mental problems later into childhood.”s

NAS can result from in utero exposure to prescription opi-
oid pain medications, heroin, methadone, and buprenorphine
used for opioid addiction treatment, benzodiazepines, barbi-
turates, amphetamines, cocaine, marijuana, and alcohol.6 The
2012-2013 National Survey on Drug Use and Health reported
that 5.4% of pregnant women age 15 to 44 years old used
illicit drugs.1© Opioid use during pregnancy rose nearly 2.5-fold
between 2001 and 2009 within a nationally representative sample
of inpatient hospital discharges.!! Looking at all women repro-
ductive age, on average 27.7% of privately insured and 39.4%
of Medicaid-enrolled women filled a prescription for an opioid

VOLUME 115 e NO. 6 287



pain medication annually in 2008-2012.12 Given that negative
effects of substance exposure can occur during the unrecognized
first weeks of pregnancy, and that half of all US pregnancies are
unplanned, the growing use and misuse of opioids in women of
reproductive age presents potential risks for mother and infant.13

Previous reports indicate that Wisconsin’s rates of opioid pre-
scribing, use, and abuse are similar to rising national trends.4 To
date, quantification of NAS and maternal substance use in the
state has been limited. The objectives of this study are to describe
the statewide burden of NAS in Wisconsin from 2009 to 2014,
including perinatal outcomes, hospital utilization trends, and dif-
ferences across demographic and payer groups between newborns
with and without a NAS diagnosis, and to describe the statewide
burden of maternal substance use identified at time of delivery
in Wisconsin from 2009 to 2014, including differences across
demographic and payer groups comparing mothers identified

with and without substance use.

METHODS
Data Source
Wisconsin’s inpatient Hospital Discharge Data (HDD) was used
to identify maternal delivery hospitalizations and hospitalizations
of newborns up to 28 days after delivery in Wisconsin facilities
from 2009 to 2014. The HDD contains all hospital admission-
discharge encounters for facilities located in Wisconsin and
includes demographic information for patients, procedure and
diagnosis codes, length of hospital stay, discharge status, and bill-
ing information (eg, payer and hospital charges). Delivery hos-
pitalizations among newborns and mothers were analyzed sepa-
rately. Hospitalization records for Wisconsin residents receiving
care in a neighboring state and within federal Veterans Affairs
hospitals are not included in the inpatient HDD.

This study used nonidentifiable patient data and was con-
sidered exempt per the Wisconsin Department of Public Health

Institutional Review Board criteria.

Study Population
Newborns—Newborn hospitalizations (referred to as newborns
in subsequent text) with a NAS diagnosis were identified using
the International Classification of Diseases, Ninth Revision, Clinical
Modification (ICD-9-CM) diagnosis code 779.5 (drug withdrawal
syndrome in newborn). Newborns were included if they were age
0-28 days at the onset of hospitalization; a range chosen based
on current knowledge of possible withdrawal symptom onset for
the substances most commonly associated with NAS.¢ The 0-28
day timeframe allowed for capturing newborns experiencing NAS
shortly after birth and those who presented with NAS after being
discharged.

Neonatal abstinence syndrome can occur due to iatrogenic

causes from hospital therapies required for other complications

in the newborn period unrelated to maternal drug use. Based
on a 2012 study by Patrick et al, newborns with select diagnoses
associated with iatrogenic causes of NAS were excluded. These
included very low birth weight (<1,500g, ICD-9-CM 765.0,
764.01-764.05, V213.1-V213.3), gestational age less than 24
weeks (ICD-9-CM 765.21), intraventricular hemorrhage (ICD-
9-CM 772.1), periventricular leukomalacia (ICD-9-CM 779.7),
necrotizing enterocolitis (ICD-9-CM 777.5), spontaneous intes-
tinal perforation (ICD-9-CM 777.6), or bronchopulmonary dys-
plasia (ICD-9-CM 770.7).1

The comparison group of newborns without NAS included
newborns born within, or en route to, the hospital during the
study timeframe. The same exclusion criteria for iatrogenic causes
of NAS were applied to this population to ensure comparable

groups.

Delivering Mothers—Delivery hospitalizations (referred to as
mothers in subsequent text) with a live birth were identified using
methods described by Kuklina et al.'> Any record containing
delivery-related procedure codes (V 720-1, V724, V726, V729,
V736, V740-2, V744, V7221, V7229, V7231, V7239, V7251,
V7253-54,V7271,V7279,V7322,V7359, or V7499), Medicare
Severity Diagnosis-Related group codes (765-768 and 774-775
or ICD-9-CM code 650) were included. Encounters with abor-
tive or abnormal pregnancy outcome codes (ICD-9-CM 630.x,
639.x, 750.x, 690.1x, 695.1x, and 749.1x) were excluded to

ensure capture of only live births.

Measures

Newborn Substance Exposure—The ICD-9-CM does not allow
for identification of a specific substance of exposure within the
779.5 NAS code. Therefore, newborn substance exposure type
was identified by searching for codes associated with a specific
drug exposure in the newborn’s hospital record.? If a substance
exposure code was identified without a concurrent diagnosis of
NAS, the newborn was excluded as a NAS case due to limitations

in confirming if the newborn suffered clinical symptoms meeting
criteria for NAS.

Maternal Substance Use—Maternal substance use was captured
by searching for select ICD-9-CM codes associated with mater-
nal substance use identified during the delivery hospitalization,
mirroring the technique used by Creanga et al.3 Mothers were
classified broadly as substance-using (any substance) or non-sub-
stance using. Substance-using mothers included those with ICD-
9-CM codes in the hospitalization record for broad drug types,
eg, opioid (including heroin, methadone, and opioid analgesic),
psychotropic (sedative, hypnotic, and tranquilizers), stimulant,
cocaine, cannabis, alcohol, tobacco, other, unspecified, and poly-
drug. llicit versus prescribed use could not be ascertained with

ICD-9-CM coding.
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Demographic Characteristicc—Newborn demographic data
examined included race, ethnicity, and sex. Maternal demo-
graphic data examined were race; ethnicity; and age, categorized
as 10-19, 20-29, 30-39, and 40-45 years. Race was classified as
white, black, American Indian/Alaska Native, and Asian or Pacific
Islander. Ethnicity classification was Hispanic or non-Hispanic.
Race and ethnicity were presented separately due to a large pro-

portion of missing race or ethnicity data for some outcomes.

Payer Source—Primary payer for each hospitalization was catego-
rized as private, Medicaid, or other (self-pay, Medicare, or unin-

sured).

Newborn Health Care Utilization—Two measures were col-
lected: length of stay (LOS) and total hospital charges, defined as
the total facility fee reported within the hospital discharge record.

Newborn Clinical Outcomes—Five outcomes were examined:
low birth weight (1500g-2500g; ICD-9-CM 764.0-764.2, 764.9,
765.0-765.1), prematurity (24-37 weeks gestation; ICD-9-CM
765.1-765.2), feeding difficulties (ICD-9-CM 779.3), respiratory
distress syndromes (ICD-9-CM 769, 770), and seizures (ICD-
9-CM 779.0, 780.3).1316 The HDD does not provide a continu-
ous measure of birth weight, thus this outcome was treated as a

dichotomous variable.

Statistical Analysis

NAS rates were calculated by year as the rate of NAS diagnoses per
1,000 delivery hospitalizations. A chi-squared test for linear trend
was used to examine significant trends over time. Descriptive sta-
tistics for demographic characteristics and payer source were gen-
erated for newborns with and without a diagnosis of NAS, and
mothers with substance use, opioid use, and no substance use.
For newborns, rates of NAS per 1,000 delivery hospitalizations
were calculated within each demographic group, and rate ratios
(RR) were computed using a reference group within each demo-
graphic or payer category. Logistic regression was used to examine
adverse clinical outcomes in newborns with NAS compared to
newborns without NAS. For continuous health care utilization
measures (LOS and total charges), the groups were compared
using Student’s t-test for continuous variables.

Maternal substance use and opioid use rates were calculated by
year as the rate of mothers with substance or opioid use identi-
fied at time of delivery per 1,000 delivery hospitalizations. A
chi-squared test for linear trend was used to examine significant
maternal substance and opioid use trends over time. Rates of any
substance use and of opioid use per 1,000 delivery hospitalizations
were calculated for each demographic and payer group. Rate ratios
were computed using a reference group within each demographic
and payer category. P-values of 0.05 were considered statistically
significant for all comparisons and statistical tests. All analyses were
conducted in SAS 9.4. (SAS Institute Inc, Cary, Noarth Carolina).

Figure 1. Rate of Neonatal Abstinence Syndrome and Maternal Opioid
Use Among Delivery Hospitalizations in Wisconsin, 2009-2014
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RESULTS

Newborn Results

A total of 2,361 newborns were diagnosed with NAS between
2009 and 2014. The rate of NAS per 1,000 delivery hospitaliza-
tions increased significantly during this time period (P for trend
<0.05), Figure 1. Ninety-two percent (n=2182) of NAS cases
were diagnosed during the delivery hospitalization. ICD-9-CM
codes for a specific substance of exposure were identified in only
17.4% (n=412) of NAS-affected newborns. Of these identified
exposures, opioids comprised 70.9% of cases.

Mean LOS for newborns diagnosed with NAS was signifi-
cantly longer compared to newborns without NAS (16.4 days,
SD=16.1 vs 2.8 days, SD=4.9, P<0.001). Mean hospital charges
were also significantly higher for newborns diagnosed with NAS
compared to unaffected newborns ($44,929, SD=58,971 vs
$5,864, SD=22,644, P<0.001).

NAS rates by demographic and payer group are presented in
Table 1. The majority of newborns with a NAS diagnosis were
non-Hispanic (73.8%), white (68.2%), and Medicaid-insured
(82.0%). Rates of NAS were higher in males and non-Hispanic
newborns. Compared to white newborns, the NAS rate was lower
in black and “other” race categories, but higher in American
Indian/Alaska Native newborns. Compared to privately insured
newborns, the NAS rate was higher for Medicaid and other-
insured groups.

The proportion of newborns with and without NAS expe-
riencing adverse clinical outcomes is presented in Table 2.
Compared to newborns without a NAS diagnosis, newborns
with NAS had significantly higher odds of low birth weight,
prematurity, feeding difficulties, seizures, and respiratory dis-
tress syndrome.
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Without Neonatal Abstinence Syndrome (NAS) in Wisconsin, 2009-2014

Table 1. Demographic Characteristics and Payer Source for Delivery Hospitalizations of Newborns With and

with any substance use were non-Hispanic

(93.4%), white (79.5%), and Medicaid-

insured (70.2%). Compared to women

Delivery Delivery
Hospitalizations  Hospitalizations NAS Rate age 10 to 19, the rate of any maternal
Without NAS With NAS Per 1,000 Rate Ratio? substance use was higher in women age 20
No. (%) No. (%) (95% Cl) (95% Cl) _
to 29, and lower in women age 30 to 39
Sexb .
and age 40 to ears. Compared to white
Female 188,589 (48.8) 1,030 (43.6) 5.4 (51,57) Ref & Sy p W
Male 198,014 (51.2) 1,331(56.3) 67(6.3,71) 12(1,1.3) women, rates of any maternal substance
Ethnicityc use were higher in black and American
Non-Hispanic 285,121 (75.0) 1,772 (73.8) 6.2 (5.9, 6.5) Ref Indian/Alaska Native women, but lower
Hispanic 27,403 (4.6) 109 (71) 40 (33,47 0.6 (0.5,0.8) in Asian/Pacific Islander and “other” race
Raced . g « »
. . her”-
White 258773 (66.9) 1,612 (68.2) 6.2 (5.9, 6.5) Ref women Medicaid ms‘fred and “other
Black 33,757 (8.) 162 (6.9) 4.8 (41,5.5) 0.8(07,0.9) insured women had higher rates of any
Asian/Pacific Islander 13,279 (3.4) 8(0.3) 0.6 (0.2,1.0) 01(0.0,0.2) maternal substance use versus privately
American Indian/Alaskan . d Simil . £
Native 3,936 (1.0) 76 (3.2) 18.9(14.6,232)  31(2.4,3.9) insured women. oimiiar comparisons o
Other 18,279 (4.7) 68 (2.9) 37(2.8,46) 0.6 (0.5, 0.8) rates between demographic groups were
Payer observed for maternal opioid use with the
Private insurance 207,528 (53.7) 294 (12.4) 1.4 (1.2, 1.6) Ref exception of age. Compared to the refer-
Medicaid 161,089 (417) 1,938 (82.0) 1.9 (11.4, 12.4) 8.4 (7.4, 9.5) 100 19 " .
Other 18,012 (4.7) 129 (5.5) 71(5.9, 8.3) 5.0 (41,6.2) ence age group (10 to 19 years), the rate o

bMissing for 26 delivery hospitalizations (<0.5%).
CMissing for 74,585 delivery hospitalizations (19.1%).
dMissing for 59,040 delivery hospitalizations (15.2%).

dRate ratios represent the rate of NAS in each group compared to the rate of NAS in the reference group

maternal opioid use was higher in women
age 20 to 29, and also in women age 30 to

39 and 40 to 55 years.

DISCUSSION

This study found increasing rates of NAS

Wisconsin, 2009-2014

Table 2. Proportions and Odds of Clinical Outcomes for Delivery Hospitalizations of Infants with NAS in

and maternal substance use, particularly
for opioids, in Wisconsin between 2009

selligny ElEn and 2014. Although analyzing mothers

Hospitalizations Hospitalizations N

Without NAS With NAS Rate Ratio? and newborns separately restricts causal

No. (%) No. (%) (95% CI) inferences, the parallel rising trends for
Low birth weight 18,981 (4.9) 349 (14.8) 3.4 (3.0,3.8) both findings is supportive of an associa-
Prematurity 27,983 (7.2) 411 (17.4) 27(2.4,3.0) tion. There was a slight decline in the NAS
Feeding difficulties 14,257 (37) 470 (19.9) 6.5(5.9,72) rate in 2014; however, this was not statisti-
Se|zu.res : 389 (0) ) R B cally different from the rate in 2013. The
Respiratory distress syndrome 31,815 (8.2) 677 (28.7) 45 (41,4.9)

decline could represent a true plateau in

a0dds ratios represent the odds of a clinical outcome for NAS.

the number of cases or be an outlier within

Maternal Results
Rates of any substance use per 1,000 delivery hospitalizations
increased from 83.0 in 2009 to 96.5 in 2014. Tobacco was the
leading substance identified (mean 4814 users per year [range
4658-5015]), followed by opioids, polydrug (defined as >1 sub-
stance), cannabis, unspecified substances, cocaine and alcohol
(Figure 2). Opioid use rates per 1,000 delivery hospitalizations
increased 3.3-fold over the study period (Figure 1, P for trend
<0.001). Rates of cannabis and polydrug use were the only other
substance categories to increase between 2009 and 2014, and to
a smaller degree than opioids, 2.1-fold and 2.0-fold, respectively.
Maternal substance and opioid use rates by demographic and
payer groups are presented in Table 3. The majority of women
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a continued upward trend. It also might
signal improvements in the prenatal management of substance-
using mothers, in particular given the 4% rise in maternal opioid
use rates observed from 2013 to 2014.

The higher incidence of poor perinatal outcomes in newborns
with NAS certainly contributes to the observed increased health
service utilization for these newborns. These adverse outcomes
must be interpreted cautiously. Some outcomes measured are clin-
ical criteria used within symptom scoring tools to make a diag-
nosis of NAS, and therefore are expected to be more common in
newborns with this diagnosis.>¢ Causal links between poor clinical
outcomes and substance use by the mother should be considered
within the context of other potential confounding risk factors,

which were not explored in the present analysis. These include
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the impact of other clinical conditions
from which the newborn may be suffering,

as well as maternal factors such as stress,

Figure 2. Maternal Substance Use Identified During Delivery Hospitalization in Wisconsin, 2009-2014
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(eg, American Indian and Alaska Native,
non-Hispanic, and Medicaid-insured new-
borns and women; women aged 20-29 years old). Wisconsin’s
findings are comparable to descriptive analyses from other states,
including Tennessee, Ohio, Washington, and Florida, suggesting
a need for additional research, prevention and treatment invest-
ments, and nonpunitive policy initiatives targeting substance
exposure during pregnancy and associated impact on newborns
at the state and national levels.13.9.17.18

There are several limitations of this study. ICD-9-CM code
limitations, as well as variations in practice across clinical settings,
complicate the determination of a “best” definition of NAS for
accurately identifying cases caused by maternal substance use.
Some studies have included a broader array of codes to capture
NAS (eg, 760.7x, noxious influences affecting fetus or newborn
via placenta or breast milk).318 For this analysis a more conser-
vative definition was used to improve specificity at the risk of
underestimating the true burden of NAS.

The number of NAS-diagnosed newborns lacking a specific
substance exposure code, as well the newborns identified with
only an opioid exposure code but no NAS code, also may be
a product of coding obstacles and practice variations. The latter
group may contain missed NAS cases. Further challenges arise
when trying to exclude newborns with NAS due to iatrogenic
causes. The array of exclusion diagnoses used in this analysis,
while informed by previous studies, is not comprehensive.!.349
Without additional clinical information, there could be misclas-
sification of newborns with and without NAS due to maternal
substance use. Future studies should build upon existing analy-
ses to improve case ascertainment for NAS, including accurate
identification of substance exposure and appropriate exclusions

for iatrogenic causes to ensure appropriate classification of cases.

The reliance on ICD-9-CM codes captured at time of delivery
to identify maternal substance use also may underestimate the use
rates. The episode of hospital care at time of delivery is only one
snapshot within a longer prenatal course during which substance
use may have affected pregnancy. Fear of reporting substance use
due to the potential consequences, and the absence of universal
substance use screening protocols during delivery hospitalization
could result in missed cases. Future work using linked data sets,
such as HDD and birth certificate data, and exploration of the
clinical record could aid in associating newborn outcomes from
specific maternal exposures, provide additional variables of inter-
est (eg, maternal education), and enable more complex regression
analysis using continuous variables (eg, birth weight). A better
understanding of clinical coding and screening practices also may
ensure more comprehensive and consistent surveillance.

Incomplete variables within the dataset, such as missing infor-
mation for race (15.2%) and ethnicity (19.1%) in newborns,
could misrepresent the burden and disproportionate risk of NAS
across groups. Missing data is one potential explanation for the
discordance in risks observed for NAS and maternal substance use
within racial groups. Although black newborns had a decreased
risk of NAS compared to white newborns, there was an increased
risk of any maternal substance use, and specifically opioid use, in
black women compared to white women. Other factors that could
affect findings across different demographic groups include dispa-
rate screening, reporting, prescribing, or management practices.
Previous literature, for example, has shown that providers are less
likely to prescribe opioids to some minority groups compared to
whites presenting with similar medical problems.! Inclusion of

birth certificate data in future analyses may help overcome the
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Table 3. Maternal Demographic Characteristics and Payer Source for Delivery Hospitalizations With and Without Substance Use in Wisconsin, 2009-2014
Delivery Delivery Substance Delivery Opioid
Hospitalizations Hospitalizations Use Rate Hospitalizations ~ Use Rate
Without Substance Use ~ With Substance Use  Per 1,000 Rate Ratio? With Opioid Use  Per 1,000 Rate Ratio?
No. (%) No. (%) (95% Cl) (95% Cl) No. (%) (95% Cl) (95% Cl)
Age (years)P
0to 19 23,835 (6.7) 2,752 (81) 103.5 (99.6, 107.4) Ref 169 (3.8) 6.4 (5.4,74) Ref.
20to0 29 184,247 (51.9) 22,210 (65.0) 107.6 (106.2, 109.0) 1.0 (1.0, 1) 2,719 (61.2) 13.2(127,137)  21(1.8,2.4)
30to0 39 138,675 (39.) 8,721(25.5) 59.2 (58.0, 60.4) 0.6 (0.5, 0.6) 1,477 (33.2) 10.0 (9.5,10.5) 1.6 (1.3,1.8)
40 to 55 8,049 (2.3) 498 (1.5) 58.3 (53.2, 63.4) 0.6 (0.5, 0.6) 79 (1.8) 9.2 (7.2,11.2) 1.5 (11, 1.9)
Ethnicity©
Non-Hispanic 309,075 (871) 31,935 (93.4) 93.6 (92.6, 94.6) Ref 4124 (92.8) 121 (11.7,12.5) Ref.
Hispanic 32,333 (9) 1,050 (3) 31.5 (29.6, 33.4) 0.3(0.3,0.4) 211 (4.8) 6.3(5.4,7.2) 0.5 (0.5, 0.6)
Raced
White 270,777 (76.3) 27178 (79.5) 91.2 (904, 92.3) Ref 3,476 (78.2) 1.7 (1.3,12) Ref.
Black 35,934 (101) 4,225 (12.4) 105.2 (102.0, 108.4) 1.2(11,1.2) 558 (12.6) 13.9 (127, 154) 1.2 (11,1.3)
Asian or Pacific

Islander 15,453 (4.4) 421(1.2) 26.5 (24.0, 29.0) 0.3(0.3,0.3) 45 (1.0) 2.8 (2.0,3.6) 0.2 (0.2,0.3)
American Indian/

Alaskan Native 3,864 (1.1) 1,066 (3.1) 216.2 (203.2,229.2) 2.4(2.2,2.5) 134 (3.0) 272 (226,31.8) 2.3(2.0,2.8)
Other 18,249 (5.) 592 (1.7) 31.4(28.9, 33.9) 0.3(0.3,0.4) 114 (2.6) 6.1(5.0,7.2) 0.5 (0.4, 0.6)
Payer
Private insurance 211,382 (59.6) 8,696 (25.4) 39.5(38.7,40.3) Ref 1,400 (31.5) 6.4(61,6.7) Ref
Medicaid 131,440 (37) 23,985 (70.2) 154.3 (152.3, 156.3) 3.9(3.8,4.0) 2,858 (64.3) 18.4 (17.7,19.) 2.9(27,39)
Other 11,988 (3.4) 1,500 (4.4) 111.2 (105.6, 116.8) 2.8(2.7,3.0) 186 (4.2) 13.8(11.8,15.8) 2.2 (1.9, 2.5)
aRate ratios represent the rate of substance use or opioid use in each group compared to the rate of substance use or opioid use in the reference group.
bMissing for 9 women with no substance use (<0.5%) and 9 women with no opioid use (<0.5%).

Missing for 13,401 women with no substance use (3.8%), 1,197 women with substance use (3.5%), and 109 women with opioid use (2.5%).
dMissing for 10,533 women with no substance use (3.0%), 700 women with substance use (2.1%), and 117 women with opioid use (2.6%).

gaps in newborn demographic information observed in this study.

Despite these limitations, this study describes the growing bur-
den of NAS and maternal substance use, particularly of opioids,
in Wisconsin. The findings, supplemented by a growing body
of literature showing the potential negative impacts of NAS and
maternal opioid use during and beyond the perinatal period, pro-
vide evidence for targeted investments in clinical, public health,
and policy initiatives aimed at all levels of prevention and care
for mothers and newborns, paying particular attention to those
populations with the highest burdens and risks. Early interven-
tions, ideally preventing an opioid-affected pregnancy in the first
place, should be top priority.

The ever-growing public health conversation and heightened
clinical awareness of NAS and maternal opioid use may help
overcome some of the aforementioned challenges of this study
through increased diligence in screening, diagnosis, and documen-
tation. Some states have developed universal substance screening
procedures for delivering mothers and infants, mandated report-
ing policies, and statewide real-time surveillance mechanisms to
better capture maternal substance use and subsequent newborn
impacts.®18 Wisconsin has not implemented such strategies,
making up-to-date and accurate monitoring more challenging.
Conversations between clinical providers, policy decision-makers,
public health professionals, and community organizations can

lead to improved surveillance approaches, better interventions

for substance-using mothers and their children, and prevention
strategies that will be essential to ensure the best birth outcomes
possible in light of increasing opioid use in Wisconsin and across
the nation.
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To receive CME credit, complete this quiz and return
it to the address listed below. See CME-designated
article on pages 287-293.

Quiz: Neonatal Abstinence Syndrome and Maternal
Substance Use in Wisconsin, 2009-2014

EDUCATIONAL OBJECTIVES

Upon completion of this activity, participants will be able to:

1. Apply population health principles and management to their

practice and health care provision.

2. Identify the potential adverse health conditions related to neo-

natal abstinence syndrome (NAS) and maternal substance use.

PUBLICATION DATE: December 28, 2016

EXPIRATION DATE: December 28, 2017

QUESTIONS

1.

For the study period of 2009-2014, opioids were the second
leading substance identified in mothers delivering in the hos-
pital, with the first substance being

0 Cocaine
0  Alcohol
0 Tobacco
U Cannabis

. In which age group was the rate of maternal opioid use highest:

a 0-39
a 20-29
a =40

a 0-19

. Which subgroups are disproportionately affected by maternal

substance abuse resulting in neonatal abstinence syndrome
(NAS) for their newborns?

0  A. American Indian
0 B. Alaska Native

You may earn CME credit by reading the designated article in this issue and success-
fully completing the quiz (>75% correct). Return completed quiz to WMJ CME, 330 E.
Lakeside St, Madison, WI 53715 or fax to 608.442.3802. You must include your name,
address, telephone number and e-mail address. You will receive an e-mail from wmj@
wismed.org with instructions to complete an online evaluation. Your certificate will be
delivered electronically.

The Wisconsin Medical Society is accredited by the Accreditation Council for Continuing
Medical Education (ACCME) to provide continuing medical education for physicians.

The Wisconsin Medical Society designates this journal-based CME activity for a maxi-
mum of 1.0 AMA PRA Category 1 Credit™. Physicians should claim only the credit com-
mensurate with the extent of their participation in the activity.
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7.

QO C. Black

Q D. White

Q E. Hispanic

QO A, B, and D above
Q A, C, and E above

. Newborns with NAS usually require medical treatment result-

ing in prolonged hospital stays. NAS can manifest through a
constellation of behavioral and physiological signs and symp-
toms. Of the symptoms listed below, which one is NOT iden-
tified as directly correlated to NAS:

Seizures
Feeding difficulties
Respiratory problems

Jaundice

I N N N I

Prematurity

. Measuring the rates of maternal substance use in pregnant

women presenting for delivery across Wisconsin is compli-

cated by all of the following EXCEPT:

Lack of reporting by the patient

Lack of health insurance coverage
Varying screening practices by providers

Limitations of ICD coding

Oo000O0

Different health records systems used across the state

. Exposure to opioids in utero can cause NAS, but other sub-

stances also can cause NAS. Of the following, which has NOT
been found to cause NAS:

U Cocaine

O Benzodiazepines
O Antdiepileptics

O Amphetamines
O Cannabis

During the study period 2009-2014, which substance, in
addition to opioids, showed the greatest increase in use:

O Cocaine
Benzodiazepines
Stimulants

Barbiturates

OO0 O

Cannabis
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ORIGINAL RESEARCH

Access to Primary Care and Subspecialty Care
After Positive Cystic Fibrosis Newborn Screening

Katelyn Parker-McGill, MD, MPH; Marjorie Rosenberg, PhD; Philip Farrell, MD, PhD

ABSTRACT

Problem Considered: Accessibility by telephone to cystic fibrosis (CF) centers for a diagnostic
sweat test appointment from a parental perspective—which can be stressful—compared to
experience in contacting a general pediatrics practice in the same area.

Methods: We called each CF center and affiliate twice, plus a sample of multiphysician general
pediatrics practices selected from yellowpages.com after being matched by area and ZIP codes
to 50 randomly selected CF centers, including Wisconsin’s 2 nationally accredited centers. After
alerts to CF centers nationally, we made follow-up calls to randomly selected centers. A call was
considered successful if the center or practice provided the time and date of the next available
sweat test or well-baby checkup appointment.

Results: In contrast to calls made to general pediatricians’ offices, in which 98% were successful
and an appointment was available in an average of 8.6 days, only 31% of CF centers and affili-
ates could be contacted successfully. Although a sweat test appointment was available in 4.9
days on average, delays as long as 26 days were possible. In subsequent follow-up calls, only
40% were successful.

Conclusions: Substantial difficulties and inconsistencies were encountered in accessing CF
centers, suggesting that parents often may be challenged in their efforts, while they generally
have no difficulty contacting and scheduling an appointment with a general pediatrician. This
contrasting experience could be stressful to parents when their baby has a positive screening
test. The role of primary care physicians in newborn screening communications is increasingly
important, while the role of regional centers needs reconsideration.

INTRODUCTION

Cystic fibrosis (CF), the most common,
life-threatening genetic disease in the
Caucasian population,! is difficult to diag-
nose and treat effectively without new-
born screening (NBS).2 After evidence of
screening benefits was published,34 and the
Centers for Disease Control and Prevention
(CDC) recommended this diagnostic strat-
egy,5 a proliferation of CF NBS programs
occurred rapidly and by 2010 the entire
United States was screening. It was antici-
pated by the CDC5 and CF Foundation¢
that the network of accredited CF centers
would facilitate the nationwide implemen-
tation of CF NBS programs in partnership
with primary care physicians, particularly
the follow-up communications and care.6
Recently published guidelines” emphasize
the importance of this partnership and
excellent, timely communications. On the
other hand, previous studies® revealed that
regional newborn screening programs vary

widely in their approaches to communica-

tions with parents. In addition, parents have expressed concerns

Author Affiliations: Medical College of Wisconsin, Children’s Research
Institute, Center for Patient Care and Outcomes Research, Milwaukee, Wis
(Parker-McGill, Farrell); Departments of Pediatrics and Population Health
Sciences, University of Wisconsin School of Medicine and Public Health
(UWSMPH), Madison, Wis (Parker-McGill, Farrell); Department of Biostatistics
and Medical Informatics, UWSMPH (Rosenberg); Wisconsin School of
Business, University of Wisconsin-Madison, Madison, Wis (Rosenberg).

Corresponding Author: Philip M. Farrell, MD, PhD, Depts. of Pediatrics and
Population Health Sciences, University of Wisconsin School of Medicine
and Public Health, Clinical Sciences Center, 600 Highland Ave, Madison, WI
53792; phone 608.263.8555; e-mail pmfarrell@wisc.edu.

regarding access to a diagnostic sweat test appointment for their
newborn.? Data indicate that a delay in access can result in psy-
chosocial stress and also has potential adverse consequences for the
health of the infant.1011 Indeed, it has been observed that “most
parents of infants with abnormal NBS results for CF experience a
significant amount of distress during their wait for the final diag-
nostic results.”>12

Although access to care by parents for potentially ill infants
is obviously crucial, studies are very limited, especially attempts
to determine accessibility through telephone calls. No such

study could be found in a PubMed search or from the American
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Figure. Data Collection Tool for Telephone Survey on Accessibility

Practice: State:

a script as we attempted to communicate
with CF centers/affiliates and then obtain

similar data from “matched” general pedi-

Hours of operation: Phone number:

atrics practices. The contact information

Date Call number:

Call attempt:

on the 160 certified centers and affiliates

Start time: AM _PM Total call time:

N sae was obtained from the CF Foundation for

Center was: URBAN LG RURAL

all states and the District of Columbia.

Recognizing that parents would be

e Was the telephone answered by a person
YES NO

/ ~,

accustomed to calling primary care phy-
sician offices, we carefully selected for

comparison during 2012 a total of 50

ES
At AM PM

e Amount of time test needed to be

scheduled in advance provided

e Appointment is available on A e During the voice prompts was there
\ someone to talk to

NO tices using yellowpages.com to identify

e Number of voice prompts given
before a personal connection option is

multiphysician general pediatrics prac-

area and ZIP code groups matched to
a 33% random sample of the CF cen-

Straight to voicemail

e Prompted to leave a voice mail

ters. By chance, both of Wisconsin’s

CF Foundation accredited centers in

YES
YES NO . . )
o Madison and Milwaukee were included
e Dead End e Total am.oum of time on hold or
YES NO transferring in the random sample. University and
o Was a different phone number e i children’s hospital practices were excluded
provided .
Total f fe . . . ..
VES NO * Total number of times transferred in the selection of general pediatricians

to ensure that the provider was a dis-

tinct, private practice. For Madison and

of time on hold or transferring.

Basic data collected and recorded for each call included the provider’s name, US state of operation,
hours of operation, telephone number, telephone call start and end time, total telephone call time, date
of telephone call, urban or large rural status, and the call round. During the telephone call, the follow-
ing additional information was recorded: if the telephone was answered by a person, language options,
if we were prompted to leave a voicemail, the telephone number if an alternative telephone number
was provided, if there was someone to talk to during the voice prompts, if new patients were being
accepted, if and when (date and time) an appointment was available for a sweat test or well-baby visit,
the amount of time needed to schedule the sweat test and if the telephone call ended in a “dead end”
(defined as a call that went straight to voicemail, was on hold for more than 10 minutes at one time, was
the wrong telephone number, rang for more than 90 seconds without an answer, went to the wrong de-
partment within a CF center and could not provide a telephone number or transfer to the correct depart-
ment, had no proper option in the voice prompts listed at a CF center or affiliate, or ended in a technical
or personnel problem). Additional data included the number of voice prompts before a personal connec-
tion option is given, total number of voice prompts, total number of times transferred and total amount

Milwaukee, the immediate, contiguous
suburban pediatric practices were eligible
for the matching process. When more
than one general pediatrics practice was
found nearby, the first on the list was
selected. Multiphysician general pediat-
ric practices were called once and asked
if they were accepting new patients and
when the first well-baby checkup appoint-
ment was available. The call started with
“I'm calling for my daughter who recently

had a baby and may be moving into your

»
area.

Academy of Pediatrics. Thus, an objective of this project was
to design a telephone accessibility study and determine from a
parental perspective the accessibility of CF centers compared with
nearby general pediatrics practices. The research question, there-
fore, was how responsive are regional CF centers in the United
States to parental inquiry about resources for their infant com-
pared to pediatrician practices. Apparently, this is the first time
either clinical setting has been so evaluated nationally, although

the topic is considered important.13

METHODS
As shown in the Figure, an original telephone survey from a

parent’s perspective on access was designed and conducted with

Each CF center or affiliate in the
CF Foundation directory was categorized as urban or rural (by
ZIP code), and by size based on the number of patients under
the age of 18; they were then categorized as defined by the CF
Foundation into large (>65 patients), medium (41-65), small
(20-40), or very small (<20). All telephone calls followed the
script and were monitored for time using 2 Sportline 240 stop-
watches (one used for hold time and other for total call time).
Telephone numbers for the first round of calls were from the CF
Foundation Directory. After identifying many errors, we utilized
telephone numbers for the second round of calls from the online
directory of the CF Foundation website (www.cff.org/aboutCF-
Foundation/Locations/FindAChapter/). Avoiding holiday weeks

such as Thanksgiving, we made 2 calls to each CF center dur-
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ing their normal business hours, which were obtained by calling
in the evening and obtaining the information from recordings.
Additional follow-up calls were conducted about 1 year after
this study’s initial results were shared with the CF Foundation
Centers Committee and pediatric CF centers at large—leading
to recommendations/efforts to improve telephone accessibility.
Some methods employed were: (1) change in voice prompts, (2)
referral of callers to the affiliated children’s hospital, (3) more
frequent sweat test appointments, and (4) directly answering the
phone, ie, reverting to their original telephone communication
method. Our repeat assessment method included alphabetizing
the list of centers accredited by the CF Foundation and select-
ing a randomized subset of half of the CF centers that were not
successful in the initial calls (N=42). Then, during 2015-2016,
a third set of calls was made for additional assessment using an
updated resource from the CF Foundation website (www.cff.org/
aboutCFFoundation/Locations/FindACareCenter/).

The main outcome variable was to ascertain the earliest time
and date that an appointment could be scheduled. Basic data col-
lected and recorded for each call included the responses, response
times, transfers and appointment availability. Additional data
included the number of voice prompts before a personal con-
nection option is given, total number of voice prompts, total
number of times transferred, and total amount of time on hold
or transferring. Call outcomes resulted in 3 categories: successful,
partially successful, and unsuccessful. A call was deemed success-
ful when both a time and date for the next available appoint-
ment were readily available, partially successful if a sweat test
date and time were provided during only one of the 2 telephone
calls, and unsuccessful if a time/date was not obtained.

Our Institutional Review Board (IRB) determined this study
qualified for exemption under category 45 CFR 46.101(b) (2)
and did not require informed consent. Members of the IRB con-

tributed to the design and script.

RESULTS

Our primary objective of this survey was accomplished, namely
to determine the accessibility by telephone of an appointment for
a newborn infant. As shown in Table 1, we found that only 31%
(49/160) of the CF centers and affiliates were successful on both
rounds of calls, while 34% (55/160) of the CF centers and affili-
ates were categorized as completely unsuccessful. Although there
were a variety of reasons for a lack of success, the most common
explanation was an unanswered call. We found that 54% of calls
with a “dead end” outcome resulted from the telephone call going
straight to voicemail or ending in voicemail. We also found that,
on average, when the telephone was answered by a CF center/
affiliate, there was an average of 3.8 voice prompts or messages.
In contrast, 98% of the calls to general pediatricians” offices were

successful and transfer to voicemail occurred only once (Table 2).

Table 1. Provider Characteristics® by Mean Outcome

Provider Access to Care Outcomes

Partially
Successful®  Successful  Unsuccessful

No. (%) No. (%) No. (%)
Designation
Centers (n=110) 33(30) 42 (38) 35(32)
Affiliates (n=50) 16 (32) 14 (28) 20 (40)
Centers + Affiliates (n=160) 49 (31) 56 (34) 55 (34)
Location
Urban (n=156) 45 (29) 56 (36) 55 (35)
Large rural (n=4) 4 (100) 0 (0) 0 (0)
Size
Large, >65 patients (n=87) 29 (33) 28 (32) 30 (35)
Medium, 41-65 patients (n=32) 11(34) 13 (41) 8(25)
Small, 20-40 patients (n=28) 4(14) 11(39) 13 (47)
Very small, <20 patients (n=13) 5(38) 4(31) 4(31)

aPer Cystic Fibrosis Foundation definitions.
bAIl percentages were calculated across rows and within each characteristic.

Table 2. Comparisons of Cystic Fibrosis (CF) Provider and General Pediatrics
Practice Telephone Call Outcomes

CF CF Pediatric

Centers Affiliates Practices
Successfully provided time and
date of next appointment [no. (%)] 33 (30%) 16 (32%) 49 (98%)
Answered by a persona[no. (%)] 33.5(30%)  19.5(39%) 37 (74%)
Mean total call time (sec) 172 145 124
Range of mean total call time (sec) 38-527 18-699 48-551
Mean hold time (sec) 19 97 144
Range of mean hold time (sec) 0-449 4-640 27-520
Mean time to first appointment (days) 5 5 8.6
Range of mean time to first
appointment (days) 1-18 1-26 1-49

Abbreviation: sec, seconds.
aThe number of providers who are included in this analysis are the summed
average of all calls that had call time.

On average, calls were answered by a person in 22 seconds and
appointments made in 8.6 days within 2 minutes and 4 seconds.
Eleven of the 50 multiphysician general pediatric providers had
one voice prompt and the remaining had zero. Because of the
successful matching and very high success rate, we did not repeat
these calls or expand the sample.

When a call to a CF center/affiliate was successful, the average
total time spent on the telephone was 158 seconds and the time
on hold was 106 seconds. Similar results were found with the
general pediatrics practices, ie, 124 and 144 seconds, respectively.
Table 1 also lists some characteristics for the CF centers and affili-
ates. These results revealed that there were no significant differ-
ence between the centers/affiliates in terms of success rate. CF
centers and affiliates also were analyzed by the number of patients
under age 18 at their facility. In this analysis, the data suggest
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that the small CF centers/affiliates caring for 20 to 40 patients
might be less accessible than the others. The data also were ana-
lyzed by geographical location and revealed no regional trends
(data not shown). From the subset list of 42 CF centers called in
the follow-up calls, we found only 40% success in being able to
reach the CF scheduler/coordinator and being provided both the
date and time of the next available sweat test. Thus, there was no
significant improvement compared with our initial experiences.
Similar results were found on the third set of calls to CF centers.

The Wisconsin results were typical of our national findings.
Specifically, the first call to 1 center was partially successful while
the other was unsuccessful. However, on the second call, neither
was successful but led to dead-end outcomes as described in the
Figure legend. On the other hand, the calls to the matched gen-

eral pediatricians’ offices were all successful.

DISCUSSION
Limited research has been done on timely communications and
accessibility for newborns in pediatric practices. We designed/
performed an innovative, telephone-based study and found
that CF centers have poor access, while nearby general pedi-
atric practices were almost invariably accessible. Two widely
accepted definitions of access to care include the Institute of
Medicine’s—namely “the timely use of personal health ser-
vices to achieve the best health outcomes”'4—and the Agency
for Healthcare Research and Quality’s statement: “Assessments
by patients of how easily they are able to gain access to health
care.”1> Because parents of newborn infants obviously need
to contact physicians on an urgent basis for primary care and
sometimes for subspecialist care, we designed this original study
from a parental perspective to determine accessibility for either
a well-baby visit or for follow-up of a positive NBS test. As
emphasized in the pivotal CDC report recommending universal
NBS, “The net balance of benefits and risks is contingent on
how newborn screening for CF is implemented.” Because some
of the risks are associated with delays occurring after a posi-
tive screening test, we assumed that an important element in
the follow-up component would be access. If a delay in access
occurs, parental psychological stress becomes an important
concern whenever parents face a possible CF diagnosis.510.16
Studies have revealed, “Most parents experienced strong emo-
tional responses to the news of a positive IRT (immunoreactive
trypsinogen) test, including anxiety, shock, denial, and anger.
Parents also reported heightened vigilance during the typical
delay between being informed of a positive IRT results and
diagnostic sweat test.”16 These negative experiences are part of
the risks of NBS.5.17

Because of such risks, it is important that parents have adequate
access and are satisfied with their communications. However, in

this study, we found that 34% of all CF centers and affiliates in

the United States were completely inaccessible by telephone and
that only 31% were accessible on both of our attempts. These
results show that the majority of such centers cannot be readily
contacted and suggest that parental accessibility is a barrier to
care. The question can be raised if other kinds of specialty cen-
ters would be similarly difficult to contact, but this has not been
studied. We considered this as an adjunct study but found that
it was difficult to identify a high-performing pediatric specialty
with regard to communication and, moreover, this ancillary study
would be challenging to design without a published network of
centers engaged in NBS. On the other hand, contacting general
pediatricians’ offices nationwide for an appointment was found to
be quick and generally successful with regard to an appointment
soon after the call.

According to Best Practices, LLC,!8 telephone call centers on
average have a 4% call abandonment rate, and rates that reach
10% or higher should be reviewed for quality improvement.
Likewise, it was noted that the majority of benchmark compa-
nies improve their center processes based on customer needs.!8
Consequently, the CF Foundation Centers Committee reviewed
our results and the pediatric centers were notified about this issue
and the need for better communication and quality improve-
ment.!® Suggestions were made as described previously. The aim
of our additional follow-up calls was to determine if these efforts
had any impact. Because our data revealed that only 40% of
reassessed CF centers were accessible during their second round
of calls, and indeed some were less accessible, it is clear further
efforts are needed. Recognizing that this may be the case and its
responsibility to provide parents with information on the screen-
ing and diagnosis of infants, as well as the nature of the disease,
the CF Foundation has created the first parent website on NBS
(htep://www.cff.org/ AboutCF/Testing/NewbornScreening/).
Although its impact remains to be determined, initial usage has
been very impressive, with an average of more than 1955 and
2658 “hits” per month during 2011 and 2012, respectively.
The website includes a section “For Health Care Providers” that
received 150 to 200 unique views per month. (Data provided by
Leslie Hazle, RN, of the CF Foundation by verbal and follow-up
e-mail communications during 2015.)

Studies show that “convenient accessibility was the most
important factor for the initial choice of primary care doctors by
the general public.”20 Our evaluation revealed that general pedi-
atric practices do show “convenient accessibility” during random
assessment nationwide. In view of the limited accessibility of the
nation’s CF centers, however, it must be concluded that primary
care providers, especially readily accessible general pediatricians,
and informative websites can assume increasingly important roles
in communication and facilitation of follow-up procedures after

newborn screening and other genetic disorders.
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CONCLUSION

Substantial difficulties and inconsistencies were encountered in
parental access for scheduling a follow-up appointment with a CF
center, indicating that parents often may be challenged in their
efforts. On the other hand, we conclude that they generally have
no difficulty contacting and scheduling an appointment with a
general pediatric practice. This contrasting experience could be a
source of stress to parents, especially when their baby has a posi-
tive NBS test.” However, there are methods that CF centers could
employ to improve their accessibility by telephone such as tri-
aging calls to nurse specialists or responsive children’s hospitals.
From a broader perspective, our results reinforce how responsive
and helpful pediatricians and family physicians can be to their
patients and families. In addition, this study complements our
previous research and emphasizes the need for continued quality
improvement in NBS. One aspect of this should be reconsidera-
tion of the role of regional centers in NBS follow-up activities if

their accessibility is limited.
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Effectiveness of a Clinic-Based Early Literacy Program
in Changing Parent-Child Early Literacy Habits

Jonathan Fricke, MD, MPH; Dipesh Navsaria, MD, MPH, MSLIS; Karin Mahony, MEd, MSW

ABSTRACT

Background: Reach Out and Read (ROR) improves children's development and kindergarten
readiness by encouraging parents to routinely share books with their children. Primary care pro-
viders give age-appropriate books and anticipatory guidance on reading at each well-child visit.
This study evaluated parent attitudes and behaviors of early literacy related to ROR participation
in Wisconsin clinics.

Methods: A survey of early literacy attitudes and behaviors was administered to parents of chil-
dren ages 6 months to 5 years in 36 Wisconsin clinics. Ten clinics were established ROR sites
(intervention group) and 26 clinics had applied to become ROR programs but had not yet initi-
ated the program (control group).

Results: Parents at clinics with ROR programs were more likely to read with a child under the
age of 6 months (OR=1.58, 95% ClI, 1.05-2.38). Other literacy metrics trended toward improve-
ment but none reached statistical significance. Paradoxically, the odds of parents reporting read-

to the parents.! ROR is a widespread, evi-
dence-based intervention with programs
in all 50 states and efficacy demonstrated
in over a dozen peer-reviewed journal
articles.1'© The American Academy of
Pediatrics recently recommended that lit-
eracy promotion should be a routine part
of every well-child visit.1!

Several factors influence reading habits
at home. Nationally, wealthy families are
nearly twice as likely to read to children
daily as families below the poverty line.12

In Wisconsin, 60% of parents with more

ing as a bedtime habit were decreased among those who participated in ROR.

Conclusions: Our study finds mixed support of the effectiveness of ROR outside of academic set-
tings. The apparent discrepancy between these results and those from national studies on ROR
may be related to differences in respondent demographics and educational attainment or dif-
ferences in program implementation and fidelity. We believe that the results will become clearer
with future study as clinics are prospectively evaluated over time rather than being compared to

non-ROR clinics in a cross-sectional snapshot.

BACKGROUND

Reach Out and Read (ROR) is a national clinic-based early lit-
eracy program that provides anticipatory guidance on the impor-
tance of reading aloud, targeting children from age 6 months to 5
years old. At each health supervision visit, a child receives a new

book, and age-appropriate reading techniques are briefly taught
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unchealth.unc.edu.

than a high school education report read-
ing to their children every day, compared
with the nationwide average of 56%.
However, only 38% of Wisconsin parents
with a high school education or less report
the same. There are also significant racial
disparities in reading habits. Sixty-three
percent of white families in Wisconsin
report reading every day, but only 34% of
African American and 40% of Hispanic
families report the same.12 Ultimately, more than 1 in 3 children
in Wisconsin starts kindergarten without the language skills they
need to learn to read.!3

Parents who participate in ROR are up to 4 times more likely
to read aloud to their children, and children who participate have
higher vocabulary scores.269 These effects are most pronounced
among nonwhite and less educated families.2-6 The largest study,
a 19-center study from 10 states (not including Wisconsin)
showed parents to be approximately 1.5 times more likely to read
aloud at bedtime, read at least 3 times per week, have picture
books in the home, and consider reading aloud to be a favorite
activity.6

Reach Out and Read Wisconsin was organized in 2010 with
55 participating clinics and has now expanded to more than 160
sites (Figure).13 In 2014, ROR reached 13% of Wisconsin chil-
dren, including 18% of those who live at or below 200% of the
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Federal Poverty Level.13 To date, there have
been no studies published that evaluate
Reach Out and Read in Wisconsin. Here
we present preliminary findings from a
survey evaluating changes in parental early
literacy attitudes and behaviors associated

with ROR participation.

METHODS

Reading habits of families at 36 clinics
throughout Wisconsin were compared
utilizing a cross-sectional survey. Methods
were adapted from an earlier national
study of ROR effectiveness by Needlman
et al.6 The intervention group consisted
of 10 clinics with current ROR programs,
while the control group was comprised of
26 clinics applying to become ROR pro-
grams. Clinics in the application process
had committed to implementing ROR
but had not yet trained their providers in

Programs
the program model and were not currently
providing books or routine anticipatory
guidance on reading at well-child visits.
All 10 intervention clinics were partici- Clinics in
training

pants in a grant and were asked to partici-
pate in this study as part of the evaluation
process of that grant.

Enrollment was conducted by the staff

of each clinic. At check-in, parents or

Figure. Reach Out and Read Wisconsin Programs

J
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Last revised- Feb. 2016

guardians (hereafter referred to collectively

as parents) of children ages 6 months through 5 years were asked
to participate in the survey. To best capture the natural condi-
tions at a clinic, parents in both groups were asked to complete
surveys regardless of exposure to ROR. Surveys were available in
English, Spanish, and Hmong. Clinics were asked to distribute
surveys for 1 month or until they had collected a total of 50 com-
pleted surveys, whichever came first. No potentially sensitive or
intrusive questions were included on the survey, and subjects were
reminded to not include their names or other identifying infor-
mation on the survey. A waiver of full Institutional Review Board
(IRB) approval was obtained via the University of Wisconsin-
Madison.

Data were collected by a 1-page, 2-sided paper survey given to
parents at patient registration and collected after the clinic visit.
Parents were instructed to complete the survey while waiting to
be roomed. Surveys included demographic information and 6
core questions based on those used by Needlman et al.¢ The first
3 questions were scored as “1” if the respondent mentioned “read-
ing” or “books” and “0” if the respondent did not. The second 3

VOLUME 115 e NO. 6

questions were based on the StimQ, a 3-question questionnaire
that has been validated for internal consistency, test-retest reli-
ability, criterion-related validity, and predictive validity in low-
income urban Hispanic/Latino and African American families.!4
Days reading per week was dichotomized as <3 versus 23 days per
week, and number of books in the home was dichotomized as
<10 versus 210 days per week.

Control and intervention clinics were compared with uni-
variate analysis followed by multivariate analysis to assess the
difference after adjusting for child gender, race/ethnicity (white
vs nonwhite), home language (English vs non-English), urban/
rural, and parental education level. For binary outcomes, logistic
regression model with random effect was fitted using SAS PROC
GLIMMIX. Odds ratio, 95% confidence interval, and P-value
were reported. For continuous outcomes, mixed effect model was
fitted using SAS PROC MIXED. LSEANS, 95% CI, and P-value
were reported. The analysis was conducted using SAS 9.4. (SAS
Institute, Cary, North Carolina).

A secondary analysis was carried out after excluding the 11
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Table 1. Descriptive Statistics of Survey Respondents and Their Children

Control Intervention Wisconsin'>"
Relationship to Child
Father 13.2% 13.2% -
Mother 85.6% 85.1% -
Grandparent 1.0% 0.8% -
Nonrelative caregiver 0.1% 0.1% -
Respondents With College Education
or Higher 54.5% 59.9% 37.8%?
Average Age of Child (Months) 25.3 241 -
Percent Female (Child) 47.3% 48.3% -
Race or Ethnicity of Child
White 84.5% 74.2% 69.7%P
Black or African American 2.2% 4.0% 8.9%
Hispanic or Latino 3.3% 2.3% 12.1%
American Indian or Alaska Native 0.9% 5.9% 1.2%
Asian 4.3% 6.0% 3.7%
Native Hawaiian or Pacific Islander 0.0% 0.3% <0.5%
Multiple races 4.8% 7.4% 4.3%
Primary Language Spoken in the Home
English only 91.6% 93.8% 88.5%¢
Speak Spanish 3.7% 1.4% 6.8%
Speak Hmong 1.4% 2.5% -
Other 31% 2.3% 4.6%

32014 American Community Survey (ACS) 5-year estimate of Wisconsin residents.
>25 years old with a college degree or higher, regardless of parenthood status.
ACS Table S1501.

b2014 estimate of Wisconsin children ages 0-4.

€2013 ACS 3-year estimate of Wisconsin children ages 5-17. The ACS does not as-
sess primary language spoken for children ages 0-4. Home language is reported
as “English only,” “Spanish,” and “all other languages.” ACS Table C16007.

Table 2. Results of Univariate Analysis

Odds Ratio

(Established
Outcome vs New) 95% CI P-value
Reading as favorite thing to do 0.95 0.72,1.26 0.7308
Reading to prepare for sleep 0.71 0.53,0.94 0.0183
Reading to prepare for kindergarten 1.29 0.97,1.72 0.0824
Appropriate to start reading at <6 mo. 1.30 0.90, 1.88 01569
More than 5 books at home 1.03 0.60, 1.78 0.9016
More than 10 books at home 1.03 0.69, 1.52 0.8956
Read 3 or more days a week 1.53 0.84,2.79 0.1611
Read 5 or more days a week 0.96 0.71,1.30 0.7813

Statistically significant results are bolded.

clinics in Dane County. Madison, the state capital and home to
the University of Wisconsin-Madison, is a community with high
socioeconomic and education levels. Additionally, in the years
leading up to this study, there had been significant publicity in
the city related to early literacy and ROR. For these reasons, it

was determined to be possible that parents at Dane County clin-
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ics may be more familiar with the concepts of early education and

early literacy, thereby affecting the survey results.

RESULTS

Overall, 1,025 surveys were collected from 36 clinics (an average of
28.5 surveys per clinic, min=5, max=51). The control group con-
sisted of 670 surveys from 26 clinics in the process of implement-
ing ROR programs. The intervention group contained 355 surveys
from 10 clinics with programs established for more than a year.

The control group had a higher proportion of clinics located
in Dane County (38.5% vs 10.0%), as well as a higher percent-
age of clinics in rural counties (39.0% vs 25.6%). Respondents in
the control and intervention groups were similarly likely to have
completed college and report visiting the library. In both groups,
the majority of respondents were mothers (Table 1).

The average age and gender of children was similar for both
control and intervention groups. The control group had a higher
proportion of white children compared with the intervention
group (84.5% and 74.2%). English was the language most com-
monly spoken at home, with Spanish (3.7% and 1.4%) and
Hmong (1.4% and 2.5%) being the most common other lan-
guages spoken (Table 1).

After univariate analysis, the only statistically significant dif-
ference was that parents participating in ROR were paradoxi-
cally less likely to report reading as a part of a bedtime routine
(OR=0.71) (Table 2). Parents also were more likely to see read-
ing together as helping to prepare their children for kindergarten,
although this neared, but did not reach, statistical significance
(OR=1.29, P=0.082).

After multivariate analysis, parents were more likely to list
an age of <6 months as an “appropriate age to begin reading”
(OR=1.58) (Table 3). Increases in other metrics trended toward,
but did not reach, statistical significance. After excluding Dane
County clinics and repeating multivariate analysis, the likelihood
of parents listing an age of <6 months as “appropriate age to begin
reading” increased (OR=1.77).

Multivariate analysis also showed that parent education, eth-
nicity, and home language were associated with home reading
habits. Parents with a college education or higher were more likely
to read as a part of the bedtime routine, mention reading as a step
to prepare children for kindergarten, and list an age of <6 months
as “appropriate age to begin reading.” These parents had more
books in the home and read more often than those with less than
a college education (Table 3). Similar correlations with ethnicity
and home language were noted, with whites and English-speakers

being more likely to report proliteracy habits at home.

DISCUSSION

At present, there are well over a dozen peer-reviewed studies dem-

onstrating the efficacy of ROR. This study contributes by assess-
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Table 3. Results of Multivariate Analysis

Outcome Variable All Clinics Excluding Dane County Clinics
Odds Odds
Ratio 95% ClI P-value Ratio 95% CI P-value
Reading as Favorite Thing to Do Established vs new 1.01 076 1.35 0.9332 110 076 1.58 0.5984
Female vs male 112 0.85 147 0.4180 1.06 076 149 0.7127
White vs non-white 1.31 0.87 1.97 01943 1.29 077 216 0.3120
English vs non-English 1.25 0.67 2.34 0.4601 1.28 057 2.86 0.5313
Rural vs non-rural 1.09 0.81 148 0.5441 117 0.81 168 0.3776
High school vs college 1.25 1.00 143 0.0512 1.47 1.04 206 0.0305
Reading to Prepare for Sleep Established vs new 0.77 0.57 1.03 0.0783 0.84 0.58 1.22 0.3350
Female vs male 114 0.86 1.52 0.3621 117 0.83 165 0.3535
White vs non-white 1.45 095 219 0.0802 1.25 075 2.09 0.3726
English vs non-English 1.47 079 274 0.2179 1.90 086 4.21 01054
Rural vs non-rural 116 0.85 1.59 0.3415 1.34 092 195 0144
High school vs college 1.47 1.28 1.60 0.0002 1.82 128 2.58 0.0022
Reading to Prepare for Kindegarten Established vs new 1.33 097 1.81 0.0733 1.43 0.98 2.08 0.0645
Female vs male 0.85 064 114 0.2758 0.96 0.68 1.36 0.8272
White vs non-white 1.36 0.89 2.07 01453 1.25 074 210 0.3893
English vs non-English 1.39 075 2.59 0.2840 1.35 061 297 0.4355
Rural vs non-rural 0.85 0.62 116 0.2958 0.94 065 136 0.7251
High school vs college 1.49 132 162 <.0001 1.68 118 2.39 0.0064
<6 Months Appropriate to Start Reading Established vs new 1.58 1.05 2.38 0.0285 177 1.09 2.88 0.0237
Female vs male 0.87 0.60 1.26 0.4521 0.81 052 126 0.3321
White vs non-white 2.20 1.35 3.59 0.0026 2.57 143 461 0.0032
English vs non-English 1.55 0.78 3.08 0.2014 1.60 0.69 3.69 0.2530
Rural vs non-rural 1.03 0.69 154 0.8701 m 0.69 177 0.6570
High school vs college 1.54 132 1.68 0.0003 1.80 114 2.83 0.0146
More Than 5 Books at Home Established vs new 1.21 0.66 2.20 0.5197 0.98 048 2.01 0.9544
Female vs male 0.97 0.55 17 0.9145 1.04 054 202 0.9018
White vs non-white 1.99 0.98 4.05 0.0579 1.99 084 470 01107
English vs non-English 6.16 2.65 14.32 0.0002 5.47 200 14.96 0.0024
Rural vs. non-rural 1.53 0.81 2.87 01782 1.38 0.68 2.80 0.3490
High school vs college 1.85 170 192 <.0001 5.30 225 1244 0.0006
More Than 10 Books at Home Established vs new 114 073 178 0.5588 1.28 075 218 0.3425
Female vs male 1.21 079 1.85 0.3739 1.27 078 2.08 0.3223
White vs non-white 2.90 173 4.88 0.0002 2.94 159 543 0.0016
English vs non-English 423 211 8.49 0.0003 3.32 143 770 0.0080
Rural vs non-rural 0.68 0.43 105 0.0786 0.78 0.46 132 0.3370
High school vs college 1.46 1.02 170 0.0447 2.63 155  4.44 0.0011
Read 3 or More Days a Week Established vs new 1.47 0.77 2.80 0.2296 1m 050 248 0.7858
Female vs male 112 062 2.02 0.6940 114 0.55 2.36 0.7088
White vs non-white 1.05 0.44 246 0.9160 0.77 024 244 0.6444
English vs non-English 517 2.01 13.27 0.0015 9.36 276 3171 0.0012
Rural vs non-rural 1.37 071  2.66 0.3362 1.28 0.58 2.82 0.5207
High school vs college 1.46 1.02 170 0.0447 1.70 079 3.64 01651
Read 5 or More Days a Week Established vs new 1.05 075 147 0.7514 1.24 0.82 1.86 0.2881
Female vs male 0.84 0.61 115 0.2657 0.93 064 136 0.7069
White vs non-white 219 143 3.35 0.0008 215 127 363 0.0065
English vs non-English 2.23 118 418 0.0151 2.85 125 6.50 0.0157
Rural vs non-rural 0.87 0.62 1.21 0.3883 1.05 070 157 0.8153
High school vs college 1.48 1.29 163 0.0002 173 118 2.54 0.0070

The first group, “All clinics” is comparison of 1,025 surveys from 26 control and 10 intervention clinics.
The second group, “Excluding Dane County Clinics” is 705 surveys from 25 clinics after excluding all control and intervention clinics from Dane County.

Statistically significant results are bolded.
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ing ROR outside academic clinical settings and in Wisconsin
specifically. The results offer support of previous studies, showing
parents participating in ROR to be more likely to display healthy
atticudes and behaviors related to early literacy. Parents partici-
pating in ROR were more likely to read with their kids before
age 6 months compared with parents who had not participated
in ROR (OR=1.58), and these results were strengthened after
exclusion of Dane County clinics (OR=1.77). Parents also were
more likely to see reading as preparing their children for kinder-
garten, read more often with their children, and have more books
in the home, although these increases did not reach statistical
significance. Paradoxically, the odds of parents reporting reading
as a bedtime habit were decreased among those who participated
in ROR.

The benefits of ROR were not demonstrated as consistently
or dramatically as in previous studies. It is likely that comparing
2 different groups of clinics introduced confounding variables.
This study is an initial report from the first stage of a larger study
that will longitudinally study parent survey responses before and
after implementation of ROR programs in clinics. This prospec-
tive model will minimize the challenges posed by comparing 2
different groups of clinics.

Of note, the percentage of respondents with college educa-
tion or higher (54.5% and 59.9% of control and interventional
groups, respectively) is notably higher than the Wisconsin state
average of 37.8%.15 As previous studies have noted, ROR has
its most dramatic impact among families with lower educational
attainment. It is possible that our sample captured a dispropor-
tionately high percentage of Wisconsin.

Approximately 80% of respondents in this study were white,
compared to 72% of the US population and 86% of the general
population Wisconsin.” Needlman et al found impact of ROR
among African-Americans and Latinos, but not whites, partici-
pating in ROR.6 The small number of nonwhite participants in
our surveys limits sub-analysis based on race. However, given the
large percentage of whites in our population relative to the study
by Needlman, results from this study would be expected to be
less pronounced than those results.

It is likely that control group clinics had not implemented
ROR programs until now because the need was not as great or
apparent as it was for early adopters of the program, many of
which were community health centers or located in poorer com-
munities.

Despite being a statewide survey, the sample was not compre-
hensive and only included a small portion of the more than 150
ROR programs in Wisconsin. The rate of parents declining to
participate is unknown. It is likely that the written format of the
survey discouraged or prevented some parents from participating
— particularly those with low literacy skills.

This study raises the question of whether paper surveys are

sufficient and effective tools in evaluation of the impact of ROR
in nonacademic settings. Although imperfect, the paper survey
offers significant convenience and cost savings when compared
with use of trained interviewers; however, their validity needs to

be evaluated.

CONCLUSION

Reach Out and Read has been shown to be successful on the
national level in changing parent attitudes and behaviors toward
reading with children. The results of this preliminary report from
an ongoing study offer some support of previous studies, demon-
strating that parents participating in ROR are more likely to read
with their children before they are 6 months old. Other literacy
metrics trended toward improvement but did not reach statistical
significance. We believe that the results will become clearer when
clinics are prospectively evaluated over time rather than being
compared to other clinics in a cross-sectional snapshot. Future
studies of ROR programs in nonacademic settings should pay
particular attention to the fidelity of programs to the ROR pro-
gram model. Additionally, studies should also focus on assessing
the effects of parental education, language spoken in the home,

and ethnicity on home literacy habits.
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Electronic Cigarette Exposure: Calls to Wisconsin

Poison Control Centers, 2010-2015
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ABSTRACT

Background: E-cigarettes are battery-powered devices that deliver nicotine and flavorings by
aerosol and have been marketed in the United States since 2007. Because e-cigarettes have

increased in popularity, toxicity potential from device misuse and malfunction also has increased.

National data indicate that during 2010—2014, exposure calls to US poison control centers
increased only 0.3% for conventional cigarette exposures, whereas calls increased 41.7% for
e-cigarette exposures.

Methods: We characterized cigarette and e-cigarette exposure calls to the Wisconsin Poison Center
January 1, 2010 through October 10, 2015. We compared cigarette and e-cigarette exposure calls
by exposure year, demographic characteristics, caller site, exposure site, exposure route, exposure
reason, medical outcome, management site, and level of care at a health care facility.

Results: During January 2010 to October 2015, a total of 98 e-cigarette exposure calls were
reported, and annual exposure calls increased approximately 17-fold, from 2 to 35. During the
same period, 671 single-exposure cigarette calls with stable annual call volumes were reported.
E-cigarette exposure calls were associated with children aged <5 years (57/98, 58.2%) and
adults aged >20 years (30/98, 30.6%). Cigarette exposure calls predominated among children
aged <5 years (643/671, 95.8%).

Conclusion: The frequency of e-cigarette exposure calls to the Wisconsin Poison Center has
increased and is highest among children aged <5 years and adults. Strategies are warranted to
prevent future poisonings from these devices, including nicotine warning labels and public advi-
sories to keep e-cigarettes away from children.

INTRODUCTION
E-cigarettes are very popular and widely
available members of a larger group of
relatively new smoking devices called elec-
tronic nicotine delivery systems. In addi-
tion to e-cigarettes, these smoking devices
include electronic hookahs, hookah pens,
vapor pens (pen-like devices similar to
e-cigarettes), and vaporizers, as well as elec-
tronic cigars and pipes.!2 E-cigarettes are
metal or plastic tubes that contain a car-
tridge filled with an e-liquid (EL) solution
that is aerosolized by a battery-powered
heating element and simulated puffing.3
ELs typically contain nicotine dissolved in
propylene glycol, glycerine, or a mixture
of the two,4 and are available as an indi-
vidual cartridge or as a refill solution for
multiuse cartridges.2 The aerosol generated
from heating ELs can contain harmful sub-
stances (eg, diacetyl, formaldehyde, toxic
metals, ultrafine particulate matter, and
carcinogens).56

Findings from the 2014 National Youth
Tobacco Survey indicated that e-cigarette

use (ie, use 21/day during the past 30 days) among high school
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students had increased from 4.5% (approximately 660,000 stu-
dents) during 2013 to 13.4% (2 million students). Among middle
school students e-cigarette use more than tripled, from 1.1% dur-
ing 2013 to 3.9% during 2014, an increase from approximately
120,000 students to 450,000 students.” A consumer-based survey
reported a 4-fold increase in the proportion of adults who had
tried e-cigarettes between 2009 and 2010.8 In 2014, the National
Health Interview Survey from the National Center for Health
Statistics reported that 12.6% of adults had tried e-cigarettes.
Furthermore, among cigarette smokers who had tried to quit
smoking during the previous year, approximately 50% had tried
e-cigarettes and 20.3% were current e-cigarette users.”

A particular area of public health concern is how increased
availability of e-cigarettes might affect children. These prod-
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ucts can be appealing to children because
ELs often contain candy-like flavors.1

Accidental ingestion of nicotine-contain-

ing products can cause nicotine poison- 140 1
ing,311 which can result in nausea, vom- g 120 4
iting, agitation, confusion, diaphoresis, E

cardiac arrhythmias, coma, and death.!! § 100 1
Among children, nicotine toxicity can E 80 -
occur with ingestion of 10-30 mg of §

nicotine, corresponding to 1 whole con- % 7
ventional cigarette or as littdle as 1 mL ;‘;’ 40 A
of 36 mg/mL nicotine-containing EL.8 % 20 ]
In January 2016, the Child Nicotine S

Poisoning Prevention Act was signed into 0

law. This law mandates childproofing of e

EL containers that contain nicotine.!2

Figure 1. Number of Calls to the Wisconsin Poison Center for E-cigarette and Cigarette Exposures by
Year, January 2010—October 2015
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In the absence of this law, childproofing

EL products had been voluntary. Product
labeling is not covered by this law, and
studies have reported that labels are

often an inaccurate reflection of EL con-

tents.13.14 401
National studies of poison center data % 35 1
have reported an increasing trend in calls E 30 |
to poison control centers related to e-cig- S 25 |
arettes, with a disproportionate percentage %
of exposures occurring among young chil- 3 20 1
dren.8.15> Calls to the poison centers regard- z 15 1
ing exposures in children are often placed § 10 -
when any exposure or possible exposure E 5 |
. . S
to e-cigarettes or cigarettes has occurred, - =

Figure 2. Annual E-cigarette Exposure Calls to the Wisconsin Poison Center by Age Category of the
Exposed Person, January 2010—October 2015
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whereas calls to poison centers about adult
exposures are placed mainly because of

symptoms of poisoning. We examined fre-

2010

T

2011 2012 2013 2014 2015

Year

quency of calls to the Wisconsin Poison
Center during 2010-2015 for e-cigarette
exposures and characterize exposures and associated adverse health

effects, compared with calls for conventional cigarette exposures.

METHODS

We carried out a retrospective review of suspected cigarette and
e-cigarette poisonings reported to the Wisconsin Poison Center, a
designated regional poison control center located at the Children’s
Hospital of Wisconsin (Milwaukee, Wisconsin) during January
1, 2010 to October 10, 2015. The Wisconsin Poison Center is
staffed 24 hours per day with personnel specifically trained to
provide advice regarding suspected poisonings. Personnel per-
form standardized interviews, electronically record pertinent case
information, and upload summary information into the National

Poison Data System. The latter served as the primary data source
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for this study. This data were supplemented with information
abstracted from case narratives for all e-cigarette poisoning calls
to provide additional details.

An e-cigarette exposure call was defined as a call to the
Wisconsin Poison Center for a possible exposure to an e-ciga-
rette, e-cigarette cartridge, or EL. A cigarette exposure call was
defined as a call for a possible exposure to tobacco cigarettes or
butts. An exposure was defined as any actual or suspected con-
tact with any substance regardless of toxicity or clinical mani-
festation. Only calls initially classified as exposures by poison
center personnel were included in the analysis. Cases initially
thought to be exposures were included even if confirmed as
nonexposures later (n=4). Calls regarding multiple exposures

(eg, cigarettes and ethanol) were excluded from the study,
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Figure 3. E-cigarette Exposures by Route (N=98)

Ingestion (66.3%)

Inhalation {14.3%)
W Ocular (6.1%)
W Dermal {2.0%)
Parenteral (2.0%)

W Other [9.3%)

because they were limited (n=7), and our focus was exclusively
e-cigarette poisonings.

Cigarette and e-cigarette exposure groups were compared by
year of exposure, demographic characteristics, caller site, exposure
site, exposure route, exposure reason, medical outcome, manage-
ment site, and level of care at a health care facility. These cat-
egories (Table 1) follow the National Poison Data System coding
scheme developed by the American Association of Poison Control

Centers.16

RESULTS

The Wisconsin Poison Center received 98 e-cigarette and 671 cig-
arette exposure calls January 1, 2010 through October 10, 2015.
Annual number of calls for e-cigarette exposures increased from
2 during 2010 to 35 during 2015 (as of October), a >17-fold
increase (Figure 1). When reviewing e-cigarette and conventional
cigarette exposures combined, e-cigarette exposures accounted for
1.5% of calls during 2010, compared with 25.7% of calls during
2014, also an approximately 17-fold increase. The annual num-
ber of calls for cigarette exposures remained stable during this
period (Figures 1, 2).

As displayed in Figure 2, e-cigarette exposures occurred primar-
ily among individuals <5 and 220 years of age. The proportion of
e-cigarette exposures among children <5 years of age, compared
with other age groups, increased during the study period (Figure
2). During the same timeframe, cigarette exposures occurred
primarily among children <5 years of age. E-cigarette exposures
occurred mostly among males, while conventional cigarette expo-
sures were distributed approximately evenly between males and
females. Similar trends by sex were observed among children <5
years of age, for both e-cigarette and cigarette exposure. Most
e-cigarette and cigarette exposures occurred at the patient’s home,
therefore it is not surprising that most exposure calls for both

study groups originated from the exposed person’s residence.

Predominant exposure routes for e-cigarettes were ingestion, fol-
lowed by inhalation, ocular, and dermal, as well as parenteral
exposures (Figure 3). Combined exposures (eg, ingestion and
dermal) were few and categorized as “Other.” For conventional
cigarettes, ingestion and inhalation were the only exposure routes.

In our analysis, the majority of exposures among patients <5
years of age were from the ingestion of EL during an unsupervised
period. Exposures among patients 220 years of age were mainly
unintentional because of malfunction of the e-cigarette resulting in
ingestion of EL while attempting to smoke. Ocular exposures also
occurred in this age category, because of some patients mistakenly
using the EL container as eye drops or accidentally spraying EL in
the eye while attempting to refill an e-cigarette. Intentional misuse
such as deliberate ingestion or intravenous injection of EL also hap-
pened in a small number of e-cigarette exposures (Table).

Case report reviews revealed that for a number of e-cigarette
exposure calls, the Wisconsin Poison Center personnel were uncer-
tain of the level of exposure and had to look to external sources (eg,
the websites of EL manufacturers) to get information about what
chemicals and dose to which persons might have been exposed.

With regard to medical outcome, a majority of individuals
with exposures to e-cigarettes and cigarettes were asymptom-
atic or had symptoms of limited severity. Minor, rapidly resolv-
ing symptoms frequently involving mucous membranes were
observed in approximately one-third of e-cigarette and cigarette
exposures. Moderate effects, defined as patients having more pro-
longed or systemic symptoms that required treatment, occurred
among 4.1% e-cigarette and <1.0% cigarette exposures. For
approximately one-fourth of e-cigarette and cigarette exposures,
the medical outcomes were not known or were determined to be
unrelated to the exposure.

Among e-cigarette and cigarette exposures that resulted in either
minor or moderate effects, emesis was the predominant adverse
effect, mainly because of ingestion of EL or cigarettes or cigarette
butts. Coughing and choking was also a notable adverse effect
of cigarette exposures, but this was not an observed consequence
of e-cigarette exposures. One patient in our study had an acute
allergic reaction after using a cinnamon flavored e-cigarette. The
manufacturer eventually stopped production of this EL because of
potential adverse health effects from the cinnamon flavoring.1”

Moderate effects resulting from e-cigarette exposures occurred
among 3 adults and 1 child. One patient fell asleep and EL con-
taining 100 mg of nicotine spilled on his abdomen and arm. This
patient experienced nausea, vomiting, headache, and abdominal
pain and was treated at an emergency department and released
after symptoms ceased. Another exposure resulting in a moderate
effect occurred when a person possibly injected EL intravenously
with a 100 mL syringe. The emergency department provided sup-
portive care for diaphoresis and pallor. He was later admitted to

the psychology department. A moderate effect also occurred in an
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asthmatic child age 6 years who took a puff from an e-cigarette
resulting in bronchospasm and coughing. The child’s symptoms
were managed at home with a nebulizer. Finally, an adult experi-
enced chest pain after inhaling EL when his e-cigarette malfunc-
tioned. The patient was evaluated at an emergency department,
released, and lost to follow-up.

Most patients were safely managed at home after exposures
to either e-cigarettes or cigarettes. At the time of call to the
Wisconsin Poison Center, some patients were already en route
to a health care facility. Poison center personnel referred a small
number of patients to a health care center. Most patients who
were referred to, or were already en route to a health care facility

at the time of call were exposed to e-cigarettes (Table).

DISCUSSION

E-cigarettes have been marketed in the United States since
2007. Between 2010 and October 2015, there was an approxi-
mate 17-fold increase in annual e-cigarette exposure calls to the
Wisconsin Poison Center. The trend is similar to that seen in
recent national data. The increase in annual e-cigarette expo-
sure calls coincides with an increase of e-cigarette use, especially
between 2013 and 2014.7

Our study reported that the highest percentage of calls for
e-cigarette exposures were for children <5 years of age, followed
by adults 220 years of age. This trend is similar to national studies,
which reported e-cigarette exposures were more frequent among
children <5 years of age,818-20 followed by adults between age
20-39 years.8 The majority of exposures among these age groups
resulted in none or minor effects. This finding is supported by a
study concerning e-cigarette exposure calls to Texas poison cen-
ters, which also reported that the majority of exposures resulted
in minor effects.!® Interestingly, exposures to e-cigarettes occurred
predominantly among males in this analysis, a finding that was
not observed in similar studies.’819 Most exposures among chil-
dren <5 years of age occurred at and were well managed at home.
Our results are consistent with a study in which approximately
80% of e-cigarette exposures occurred at the residence of the
exposed person.8 This result is expected, because 1 study reported
that most daily e-cigarette users smoke at home and refill their
e-cigarette >5 times per day.2!

The site of exposure management varied between the 2 study
groups. Compared with cigarette exposure calls, a larger propor-
tion of calls regarding e-cigarette exposures were placed while
en route to a health care facility. We hypothesize that because
of ambiguous labeling and novelty of e-cigarettes and ELs, the
exposure was perceived as a substantial threat to the exposed indi-
vidual’s health that warranted visiting a health care facility versus
calling the poison center.

Our study reported that toxicity assessment and responses by

Wisconsin Poison Center personnel were complicated by incon-

Table. Wisconsin Poison Center (WPC) Calls by Caller Site, Exposure Site,
Exposure Route, Reason for Exposure, Medical Outcome, Management Site, and
Level of Care at a Health Care Facility, January 2010—October 2015

E-cigarette Total  Cigarette Total
N=98 % N=671 %
Caller Site
Own residence 70 7.4 550 82.0
Health care facility (HCF) 18 184 45 6.7
Other 7 71 50 75
Workplace 3 31 6 0.9
Other residence - = 18 27
School - = 1 01
Public area - = 1 0.1
Exposure Site
Own residence 89 90.8 612 912
Other residence 4 41 39 58
Workplace 2 2 - =
Health care facility (HCF) 1 1 - =
School 1 1 1 01
Public area 1 1 9 1.3
Other - = 7 1
Unknown - = 3 0.7
Exposure Route

Ingestion 65 66.3 667 99.4
Inhalation and nasal 14 143 4 0.6
Ocular 6 6.1 - =
Ingestion and dermal 5 51 - =
Dermal 2 2 - =
Ingestion, inhalation and nasal 2 2 - =
Parenteral 2 2 - =
Ingestion and ocular 1 1 - =
Inhalation, nasal and dermal 1 1 - -

Exposure Reason
Unintentional — general n 724 658 981

Unintentional — misuse n N2 3 0.4
Unintentional — therapeutic error 3 31 - =
Intentional — misuse 5 51 2
Intentional — abuse 2 2 1 01
Intentional — suspected suicide 1 1 - =
Intentional — unknown - - 3 0.4
Adverse reaction — other 4 41 1 0.1
Other — contamination or tampering 1 1 3 0.4
Medical Outcome
No effect 37 378 312 465
Minor effect 37 378 178 26.5
Moderate effect 4 41 5 0.7
Not followed, minimal clinical effects possible 13 13.3 126 18.8
Not followed, judged as nontoxic exposure 2 2.0 21 31
Unable to follow, judged as a potentially 3 31 1 16
toxic exposure
Unrelated effect, exposure was probably 2 20 14 21
not responsible for effect
Confirmed nonexposure - - 4 0.6
Management Site
Patient was managed on site (non-HCF) 62 633 603 89.9
Patient en route to/in HCF when WPC called 21 214 43 6.4
Patient was referred by WPC to a HCF 15 153 22 33
Other - = 1 01
Unknown - - 2 0.3
Level of Health Care Facility Care
Evaluated, treated and released 20 204 55 8.2
Patient lost to follow-up or left against 7 71 9 1.3

medical advice
Patient refused referral or did not arrive at HCF 5 51 - =
Admitted to non-critical care unit 1 1.0 1 0.1
Unknown 65 66.3 606 90.3
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sistent and misleading labeling of EL containers. In multiple
e-cigarette cases, personnel had difficulty identifying the actual
nicotine dose ingested to determine whether it might have been
toxic to the person. Labels on numerous EL containers do not
state concentration, nor specify whether the amount of nicotine
listed on the label refers to the concentration or total amount of
nicotine in the EL container. In certain cases, poison center per-
sonnel had to refer to the EL manufacturer’s website to determine
nicotine concentration. This was complicated by the fact that the
concentration of nicotine listed on the labels of EL containers can
be markedly different from measured values.>

This study has certain limitations. The Wisconsin Poison
Center is dependent on self-reported exposures. Potential for case
ascertainment bias exists, because exposures among children gener-
ally are more likely to be reported than those among adults. This is
because, essentially, concerns about potential poisonings in children
are more worrisome than concerns about potential poisonings in
adults. As mentioned in a previous study,® variations among poison
center personnel in categorizing cases has been noted, leading to
miscoding of exposure characteristics. Furthermore, not all expo-
sures to e-cigarette and cigarettes may have been reported to the
Wisconsin Poison Center. Lastly, a small number of calls regarding
an exposure to e-cigarettes or cigarettes paired with another type of
exposure were excluded from this analysis. Because of these factors,
the e-cigarette exposures reported here are likely an underestimate
of all exposures among the general population.s

CONCLUSIONS

The increase in unintended child exposures to e-cigarettes war-
rants robust public health surveillance of e-cigarette use and
adverse events. Future studies will determine if child proofing
substantially reduces the number of child poisoning incidents.
Incomplete or inaccurate labeling delays emergency department
or poison control personnel from implementing correct and
potentially lifesaving treatments.

Reminding the public to keep ELs and e-cigarettes away from
children is critical. Furthermore, implementation of national
strategies to prevent future exposures, such as consistent product
content labeling, is urgently needed.
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ORIGINAL RESEARCH

Hemodynamics During Dialysis and Changes

in Cognitive Performance
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PhD; Alexis Visotcky, MS; Purushottam Laud, PhD; Jeff Whittle, MD, MPH

ABSTRACT

Introduction: Hemodialysis (HD) patients are at increased risk for cognitive impairment. Blood
pressure (BP) fluctuations during HD may affect cerebral perfusion and subsequently cognitive
function.

Objective: Examine and provide information on the relationship between intradialytic hemody-
namics and cognitive outcomes over a 1-year period.

Methods: HD patients without diagnosed dementia who were 50 years old or older were given a
neurocognitive battery at baseline and at 1-year follow-up. Over the 1-year period, we collected
demographic and laboratory data, as well as dialytic BP and ultrafiltration rate (UFR) measure-
ments and tested the association between changes in cognitive test scores and intradialytic
hemodynamics, adjusting for demographic and clinical variables.

Results: Thirty-nine participants enrolled in the study and 32 remained at 1-year follow-up. The
mean (SD) age was 66.8 (10.0) years. Hypertension was present in 100% and diabetes mellitus
in 47% of the cohort. The average change in systolic BP from predialysis to postdialysis was -9.9
(16.3) mmHg, and average maximum drop in systolic BP during dialysis was 27.9 (10.2) mmHg.
Overall, the cognitive test scores did not have significant changes from baseline to 1year. In

our linear regression analysis there was no association between the BP measures and cognitive
changes, although UFR was associated with change in performance on a test of executive func-
tioning.

Conclusions: In prevalent HD patients, cognitive function was generally stable over a 1-year
period, and there was no association with intradialytic hemodynamic variables.

INTRODUCTION

Cognitive impairment is common in
patients receiving hemodialysis (HD) for
end-stage renal disease (ESRD).! Among
individuals with ESRD, cognitive impair-
ment is associated with increased mortality
and health care costs, and decreased quality
of life.>4 Unfortunately, cognitive impair-
ment appears to worsen in patients receiv-
ing HD. Furthermore, with our aging dial-
ysis population, cognitive impairment may
become more prevalent as age is a risk factor
for cognitive decline. An analysis of United
States Renal Data System data reveals a sig-
nificant increase in incident dementia fol-
lowing initiation of HD, specifically when
compared to patients with ESRD on peri-
toneal dialysis.> A small longitudinal study
demonstrated that HD patients had greater
decline in Mini-Mental Status Exam than
age-matched controls.6

Beyond traditional risk factors, it is
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not clear why the HD population dispro-
portionately experiences cognitive impair-
ment. Although chronic kidney disease is associated with cognitive
impairment,” aspects of the HD process may additionally contrib-
ute directly to cognitive decline.!:8 Since HD is often characterized
by large swings in blood pressure (BP),% it has been hypothesized
that drops in BP may lead to periods of decreased cerebral per-
fusion, which cumulatively lead to ischemic injury, atrophy, and
subsequent cognitive decline.8.10 Previous studies using transcranial
doppler monitoring have shown that cerebral blood flow decreases
during HD.!! Moreover, brain imaging of persons on HD reveals
more atrophy, silent infarcts, and white matter disease than that of
age-matched control subjects not on dialysis.1213
We previously reported that there was no association between
cognitive performance and intradialytic BP variability in a cross-
sectional study.'4 However, given limitations of cross-sectional

data, we conducted a 1-year prospective study to better character-
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Table 1. Baseline Demographics and Characteristics of the Cohort

Mean (SD)
Variable or N (%)
Age (years) 66.8 (10.0)
Race
White 8(25.0)
African American 21(65.6)
Native American 2(6.3)
Other 1(39)
Sex
Male 27 (84.4)
Duration of Dialysis (years)
4.47 (4.3)
Education Level
1-12 years 16 (50.0)
Vocational/trade/some college 9(281)
College or more 7(21.9)
Employment Status
Unemployed 3(9.4)
Employed 7(21.9)
Retired 22 (68.8)
Comorbidities
Diabetes Mellius 15 (46.9)
Hypertension 32 (100)
Congestive heart failure 10 (31.3)
Coronary artery disease 8(25.0)
Peripheral vascular disease 3(9.4)
Stroke 4(12.5)
Primary Cause of End-Stage Renal Disease
Diabetes Mellitus 12 (37.5)
Hypertension 11(34.4)
Glomerulonephritis 3(9.4)
Other 6 (18.8)
Duration of Hemodialysis Session (hours) 3.8(0.5)
Laboratory Values (average of baseline and 12 months)
Hemoglobin (mg/dl) 10.8 (1.4)
Albumin (g/dl) 3.9(0.4)
Kt/V 1.5(0.2)
Dialytic Hemodynamics Over the 1-Year Period
Change in pre- to postsystolic blood pressure (mmHg) -9.9 (16.3)
Change in pre- to postdiastolic blood pressure (mmHg) -3.3(5.9)
Maximum decrease in systolic blood pressure (mmHg) 279 (10.2)
Maximum decrease in diastolic blood pressure (mmHg) 16.9 (5.4)
Average minimum systolic blood pressure (mmHg) 112.3 (13.3)
Average minimum diastolic blood pressure (mmHg) 60.6 (13.9)
Ultrafiltration rate (ml/kg/hour) 9.6 (2.8)
Laboratory values and dialytic hemodynamics are averaged over the 1-year
period; the remaining characteristics are from baseline.

ize and provide further information on the relationship between
intradialytic hemodynamics and changes in cognitive perfor-

mance over time.

METHODS
Study Population
After approval from the Milwaukee VA Medical Center and

Medical College of Wisconsin Institutional Review Board, we

recruited patients >50 years of age who were receiving thrice
weekly chronic HD at one of 3 Milwaukee area dialysis centers.
We excluded patients with diagnosed dementia, Parkinson’s dis-
ease, intracranial tumor or bleed within the previous 12 months,
or traumatic brain injury. Additionally, we excluded patients who
lacked stamina to undergo a 1-hour neuropsychological test bat-
tery. All participants provided written informed consent before
beginning study procedures, and research was carried out accord-

ing to the principles of the Declaration of Helsinki.

Data Collection Procedure

Participants completed a written survey regarding sociodemo-
graphics (eg, age, race, education, and employment status), dura-
tion of hemodialysis, and their personal history of hypertension,
diabetes mellitus, congestive heart failure, coronary artery disease,
peripheral vascular disease, cirrhosis, and stroke. The presence or
absence of comorbid conditions was confirmed using the medical
record, and the primary cause of renal disease was obtained from
the ESRD Registration Report. We collected hemoglobin and
albumin values and a marker of dialysis adequacy (Kt/V) during
the month of baseline and 12-month cognitive testing from the
dialysis center medical records.

Two nephrologists obtained the ultrafiltration rate (UFR) and
all sitting BP measurements (predialysis BP, dialytic BPs, and post-
dialysis BP) for 3 consecutive dialysis sessions at baseline and 3,
6, 9, and 12 months follow-up for a total of 15 sessions. These
measurements are routinely collected every 15 to 20 minutes at
our dialysis facilities. For each dialysis session, we calculated the
minimum BP (lowest BP from any BP readings during dialysis,
including pre- and postmeasurements), the maximum decrease in
BP (predialysis BP minus the lowest BP for each dialysis session),
and the change in BP from predialysis to postdialysis (predialysis
BP minus the postdialysis BP) for both systolic (SBP) and dia-
stolic BP (DBP), as well as the UFR (net amount of fluid [ml]
removed divided by weight [kg] divided by the duration of dialysis
[hours]). We then averaged each of these measures of intradialytic

hemodynamics across all sessions for each patient.

Neurocognitive Testing

Trained study team members administered a battery of neuro-
cognitive tests to each participant using standardized procedures.
The battery assessed the following domains: executive functioning,
memory, learning, language, and attention. The Montreal Cognitive
Assessment (MoCA) was used to assess global cognitive functioning,
The remainder of the neurocognitive battery included the Hopkin’s
Verbal Learning Test-Revised (HVLI-R), Trail Making Test A and
B, Controlled Oral Word Association Test (COWAT), Animal
Naming, and the Wechsler Adult Intelligence Scale-Fourth Edition
Digit Span subtest. Cognitive domains assessed by each test are
noted in the Results section. The Advanced Clinical Solutions Test

of Premorbid Functioning also was included to estimate premor-
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bid intelligence.!> The Test of Premorbid

Table 2. Changes in Cognitive Test Scores From Baseline to 12 Months

Functioning accounts for age, gender, edu-

cation level, self and parental occupation, Change

. . . Test (N) Domain Baseline 12 month in Score P-value?
religion, geographic area, and community
environment both currently and during MoCA Score (32) Cognitive screen 21.8 (3.8) 217 (3.9) -0.2(2.8) 0.84
childhood. Cognitive testing was done after A LRIl

. .. . . . . Immediate (31) Immediate memory 321(9.8) 29.6 (8.2) -25(72) 0.27
dialysis in 30 participants and prior to dial-

A bocline. Foll Delayed (31) Delayed memory 296(10.9) 291(97)  -05(68  0.86
YSIS I & participants at baseline. Fotow-up Recognition (31) Recognition memory 301041 434(122) 43(134) 021
testing was completed on the same time Trails A (30) Simple attention, 406 (10.9) 43.9(1.8) 3.3(6.8) 0.27
schedule (postdialysis or predialysis) as the processing speed
first testing session, except for 2 participants Trails B (29) Executive function, 395(1.4)  429(107) 3.4(87) 0.26
who changed from postdialysis to an off processing speed

or o , N COWAT (30) Executive function, verbal ~ 431(10)  411(104)  -20(70) 045
day for their convenience. On average, the fluency (phonemic), memory
neurocognitive battery took 40 minutes to | Animal Naming (30) Executive function, verbal ~ 46.4(97)  467(132) 03(106) 093
complete. Published age, gender, education, fluency (semantic), memory
and ethnicity corrected norms were used to Digit Span Total (31) Working memory, attention 81(2.7) 81(2.5) 0.0(1.8) 1.00

score the neuropsychological tests.16-19

Statistical Analysis

aP-value comparing baseline to 12-month scores based on t-test.
Abbreviations: MoCA, Montreal Cognitive Assessment; COWAT, Controlled Oral Word Association Test.

We calculated characteristics of the partici-
pants as means (SD) for continuous measures and frequencies for
categorical data. Cognitive test scores at baseline and at 12-month
follow-up were calculated with standard methods, then subtracted
to yield the outcome variables — change in cognitive function.
We compared the scores of the cohort at baseline and 12 months
using rtests. Based on our initial finding of little change in cogni-
tive test scores over 1 year for the full cohort, we also evaluated
participants with less than 1 year of dialysis separately. We tested
the association between BP fluctuation and change in cognitive
test scores by linear regression. Our analysis centered on SBP as
it has shown to be a predictor of clinical outcomes in people over
50 years.20

Due to the exploratory nature of the study, we did evaluate the
association of each hemodynamic variable with the change in each
cognitive test score in parallel analyses. A Benjamini-Hochberg
false discovery rate adjustment was used to account for signifi-
cance testing of 36 associations. If the association between a mea-
sure of BP fluctuation and a measure of change in cognition was
significant (adjusted P-value <0.05) in a simple linear regression
analysis, the association was then tested in a multivariable regres-
sion model that adjusted for age, race (ie, white or not), pres-
ence of diabetes, and hemoglobin level (average of baseline and 12
months). We chose covariates based on prior work demonstrat-
ing an association with cognitive function in the dialysis popula-
tion.314 SAS V 9.2 (SAS Institute Inc, Cary, North Carolina) was
used for the statistical analysis.

RESULTS

Demographic and Clinical Characteristics

Thirty-nine participants completed the baseline testing and 32
completed the 1-year follow-up testing. Of the 7 participants who
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did not complete follow-up testing, one relocated, three died,
one transferred to peritoneal dialysis, one underwent treatment
for lymphoma complicated by infection and delirium (an exclu-
sion criteria), and one declined follow-up testing due to inconve-
nience. The mean (SD) age of the 32 participants who completed
the follow-up testing was 66.8 (10.0) years, and diabetes mellitus
and hypertension were present in 47% and 100% of participants,

respectively (Table 1).

Intradialytic Hemodynamics

The mean intradialytic SBP ranged from 94 mmHg to 165 mmHg
(mean [SD] 133.3 [16.5]). The mean maximum intradialytic SBP
ranged from 127mmHg to 198 mmHg (mean [SD] 167.6 [18.8]).
See Table 1 for the mean and SD of each measure of BP fluctua-
tion and the UFR for our cohort. BP fluctuation among partici-
pants who dropped out was not statistically different from fluctua-

tion among those who completed the study (data not shown).

Cognitive Outcomes for Full Cohort

Opverall, a high degree of cognitive impairment was observed at
baseline, with almost 60% of the cohort scoring 2 SDs below the
population mean on the screening measure of global cognitive
function (MoCA).14 The Test of Premorbid Functioning score
(mean [SD]) was not statistically different from the predicted
score (87.3 [10.6] vs 91.7[8.9], P=0.08), indicating that our
cohort’s observed impairment reflected a decline from premor-
bid functioning. Mean test scores for our cohort did not change
significantly from baseline to follow-up (Table 2). There was no
significant decline in any of the cognitive scores from baseline
to follow-up. Indeed, in some cases, there was nonsignificant

improvement. To further explore our data, we then examined the
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Table 3. Comparison of the Change in Cognitive Test Scores for Participants With
<1 Year of Dialysis at the Start of the Study to Participants With >1 Year of Dialysis

Change in Score (SD) Change in Score (SD)

for Participants With <1  for Participants With >1

Year of Dialysis (N=9) Year of Dialysis (N=23)
MoCA score -0.6 (2.9) 0.0 (2.8)
Immediate norm -5.2(8.4) -1.5 (6.5)
Delayed norm -0.8 (7.8) -0.3 (6.6)
Recognition norm 4.8 (11.7) 4.0(14.3)
Trails A norm 11(4.6) 4.2 (1.5)
Trails B norm 1.3 (7.5) 4.4(9.3)
COWAT norm -2.3(81) -1.9 (6.8)
Animal Naming t-score 3.2 (1.5) -11(109)
Digit Span Total norm 01 (1.9) 0.0 (1.8)

Abbreviaions: MoCA, Montreal Cognitive Assessment; COWAT, Controlled Oral
Word Association Test.

Laboratory values and dialytic hemodynamics are averaged over the 1-year
period; the remaining characteristics are from baseline.

9 participants who we enrolled within 1 year of starting HD. In
those patients there was a more uniform tendency of cognitive
scores decrease. Specifically, for the cognitive tests that did have a
decrease in score from baseline, the mean change (SD) in MoCA
was -0.6 (2.9) vs 0.0 (2.8), in Hopkins Immediate memory was
-5.2 (8.4) vs -1.5 (6.5), in Hopkins Delayed memory was -0.8
(7.8) vs -0.3 (6.6), and in COWAT -2.3 (8.1) vs -1.9 (6.8) for the
9 participants vs the remaining 23 participants, respectively (Table

3). None of these comparisons were significant.

Relationship Between Intradialytic Hemodynamics

and Cognitive Outcomes

There was no significant association between intradialytic BP variables
and changes in cognitive test scores in univariable analysis. However,
a higher UFR was associated with improvement in performance on
Trails B (a test of executive functioning) in both bivariate (Table 4)
and multivariable analysis. In the multivariable analysis every 1 ml/
kg/hr increase in UFR was associated with 2.4-point positive change
in Trails B score over the study year (P<0.01). This association per-
sisted after we adjusted for Kt/V in our model.

DISCUSSION
Contrary to our hypothesis that cognitive decline in the dialysis
population is mediated by intradialytic hemodynamic fluctuation,
we found no association between intradialytic BP variability and
changes in cognitive performance. Moreover, we found that higher
average UFR, a surrogate for rapid fluid removal, was associated
with improvement rather than deterioration in performance on
Trails B, a test of executive functioning. Finally, we did not see the
expected drop in cognitive status over the study period.

Although it has been postulated that hemodynamic fluc-
tuations during dialysis may contribute to cognitive dysfunc-
tion, 1181021 ours is the first longitudinal analysis to directly address

the relationship between hemodynamics during dialysis and long-

term changes in cognitive status. Previous evaluations of the
impact of intradialytic hemodynamics on cognitive performance
are limited to cross-sectional analyses, which cannot account
for the impact of prior hemodynamic fluctuations on cognitive
impairment.142223 In a cross sectional analysis of the Frequent
Hemodialysis Network Trial (FHNT) that evaluated correlates of
cognitive impairment, investigators did not find that hemody-
namic variables of predialysis BP or need for intravenous saline
for hypotension during dialysis were associated with cognitive
impairment.23 Additionally, in the FHNT, the ultrafiltration vol-
ume (in ml/kg) was not associated with a Trails B score; however,
this study used a cutoff score to designate impairment in Trails B
and did not adjust the ultrafiltration volume for duration of dial-
ysis session, which may have limited their findings. Our finding
that higher UFR was associated with improved scores on Trails B
at 1-year follow-up warrants further investigation to determine if
this is a statistical finding or a true clinical association.

A possible explanation for the association between higher
UFR and improvement on Trails B is that the higher ultrafiltra-
tion per session led to an increase in middle molecule clearance,
which we did not measure in our study. Middle molecule clear-
ance need further evaluation in cognitive function, especially as
they are postulated to be neurotoxic.! Of note, Kt/V is more of a
measure of small molecule clearance and was not associated with
Trails B score in our study or previous literature.24

In contrast to our results, there is literature that suggests a
role of intradialytic BP variability in cognitive impairment. In a
study evaluating changes in cognitive performance from predi-
alysis to postdialysis, the frequency of hypotensive episodes (SBP
<90 or DBP <50) during dialysis was associated with decline in
performance on tasks of attention.2s However, it was not demon-
strated whether the cognitive impairment noted after a dialysis
session is a permanent versus a temporary effect. In a randomized
trial evaluating intradialytic hemodynamic stress, investigators
demonstrated that, over a 1-year period, persons dialyzed with
cooled dialysate had better stability of mean arterial pressures
during dialysis and no changes in brain white matter microstruc-
ture, whereas the control group exhibited increased variability
in mean arterial pressures and a decrease in white matter integ-
rity.26 However, they did not report cognitive performance results,
which have greater patient relevance.

The lack of overall cognitive decline over our 1l-year study
period also is surprising as a previous study noted a decrease
in global cognitive score in a hemodialysis cohort over a 1-year
period,¢ and there is strong evidence demonstrating the high prev-
alence of cognitive impairment in the HD population.2” However,
there is no clear evidence on the timing of cognitive decline in
relationship to dialysis initiation. Literature demonstrates that
the incidence of stroke is actually highest in the 2 months sur-
rounding dialysis initiation, with incidence rates back to baseline
at 1 year after initiation.28 If cognitive impairment results from a
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Table 4. Change in Test Scores (12 Month Score Minus Baseline Score) Associated With Change in Each SBP and UFR Variable

Systolic Blood Pressure Rate of Change in Difference of Score2 Corrected
Cognitive Tests Measure From Baseline to 12 Months 95% CI P-value P-valueb
Montreal Cognitive Change in blood pressure pre to post -0.07 -0.71, 0.57 0.81
Assessment (MoCA) Maximum decrease in blood pressure -015 -1.00, 0.70 071
Minimum blood pressure -0.01 -0.80, 0.77 0.97
Ultrafiltration rate 0.01 -0.36, 0.38 0.95
Hopkins Immediate Change in blood pressure pre to post 1.25 -0.91, 3.42 0.25
Maximum decrease in blood pressure 0.66 -1.74, 3.05 0.58
Minimum blood pressure -1.69 -3.62,0.23 0.08 0.46
Ultrafiltration rate -0.24 -1.21,0.73 0.62
Hopkins Delayed Change in blood pressure pre to post -1.31 -3.35, 0.73 0.20
Maximum decrease in blood pressure 2.32 0.21,4.43 0.03 0.30
Minimum blood pressure -0.45 -2.37,1.47 0.63
Ultrafiltration rate -0.28 -1.20, 0.64 0.54
Hopkins Recognition Change in blood pressure pre to post 275 -1.26, 6.77 017
Maximum decrease in blood pressure -1.04 -5.54, 3.45 0.64
Minimum blood pressure -2.46 -6.15,1.22 0.18
Ultrafiltration rate -0.04 -1.86, 1.79 0.97
Trails A Change in blood pressure pre to post -019 -2.31,1.93 0.86
Maximum decrease in blood pressure -0.37 -2.69, 1.95 0.75
Minimum blood pressure -0.67 -2.60, 1.27 0.49
Ultrafiltration rate 0.51 -0.41,1.43 0.26
Trails B Change in blood pressure pre to post -2.32 -4.92,0.29 0.08 0.46
Maximum decrease in blood pressure 1.55 -1.39, 4.49 0.29
Minimum blood pressure 0.06 -2.47,2.59 0.96
Ultrafiltration rate 1.95 0.91, 3.00 <0.01 0.03
Controlled Oral Word Change in blood pressure pre to post 1.05 -110, 3.21 0.33
Association Test (COWAT) Maximum decrease in blood pressure -0.50 -2.87,1.88 0.67
Minimum blood pressure -1.33 -3.26, 0.60 0.17
Ultrafiltration rate 0.58 -0.43,1.59 0.25
Animal Naming Change in blood pressure pre to post 0.36 -0.86, 1.58 0.55
Maximum decrease in blood pressure 0.00 -1.36,1.37 1.00
Minimum blood pressure -0.36 -1.49, 0.77 0.52
Ultrafiltration rate 0.26 -0.29, 0.82 0.34
Digit Span Change in blood pressure pre to post -0m -0.67, 0.46 0.70
Maximum decrease in blood pressure 0.22 -0.39, 0.83 0.46
Minimum blood pressure -0.55 -1.02, -0.08 0.02 0.30
Ultrafiltration rate 0.06 -1.87,3.06 0.62

aRate of change in score per 10 mmHg increment in systolic blood pressure measures and 1 mi/kg/h for ultrafiltration rate.
bCorrected P-value adjusts for false positive results present in multiple comparison testing.

mechanism similar to stroke (ie, reduced cerebral perfusion and
ischemic injury),?> then our use of prevalent patients with an
average of 4.5 years on dialysis may not have been able to capture
hemodynamic associated cognitive decline. Our evaluation of the
9 participants with less than 1 year of dialysis at enrollment did
show a trend toward greater decline in cognitive test score com-
pared to those who had been on dialysis for more than 1 year. We
hypothesize that cognitive decline associated with intradialytic
hemodynamic instability may occur early after dialysis initiation
when patients are still adjusting to the dialysis process.

We acknowledge several limitations. First, small sample size

(with only 32 participants completing the study) limits interpre-

tation of our results, as we were not able to obtain our goal sample
size of 43 participants. Additionally, the majority of participants
in our small cohort were African American, which is in contrast
to most literature in this field with predominantly white partici-
pants. Race is associated with performance on cognitive testing.30
It is important to note that our cohort is representative of the
Milwaukee-area dialysis population and demonstrates similar
levels of cognitive impairment seen in other studies.627 Second,
we observed severe cognitive impairment at baseline with mean
(SD) MoCA score of 21.8 (3.8). This may have limited our abil-
ity to detect further decline in performance due to floor effects

as we did not note further decline over the 1-year period. Third,
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with an average minimum intradialytic SBP of 112 mmHg, our
cohort did not demonstrate a high degree of hypotension; thus
our cohort may not have been at high risk for hypotensive-related
ischemic brain injury as a cause of cognitive decline. Fourth, our
use of changes in sphygmomanometer-measured BP may not have
been adequate to detect hemodynamic instability. In the above-
mentioned study that demonstrated an association between intra-
dialytic hemodynamic stability and preserved brain white matter
integrity, the investigators used a novel hemodynamic model that
used beat-to-beat measurements and variability, which provides
greater granularity of intradialytic hemodynamics compared to
sphygmomanometer-measured BP changes. Finally, we did not
obtain information on use of interventions to avoid hypotension

such as saline infusion or dialysate cooling.

CONCLUSIONS

Our pilot study is the first longitudinal evaluation of cognitive
changes in relation to intradialytic hemodynamics that included
a comprehensive evaluation of intradialytic BPs, UFR, and cogni-
tive domains. The contribution of dialysis to cognitive decline is
an important area for research. Our study does not demonstrate
that intradialytic BP fluctuations are associated with change in
cognitive test scores in prevalent dialysis patients over a 1l-year
period. However, higher ultrafiltration rate was associated with
improved executive functioning. The role of both hemodynamics
and ultrafiltration in cognitive impairment needs further investi-
gation in larger cohorts with a more sensitive measure of hemody-
namics and cerebral perfusion. Such an association may be more
apparent at the time dialysis is initiated, when cognitive changes
may be more likely. This is an important area of focus as both
intradialytic BPs and ultrafiltration rate are potentially modifiable
through use of medications, changes in dialysate temperature, ses-
sion duration, and dialysis modality.
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ABSTRACT

Introduction: Erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP) are widely used

laboratory markers of systemic inflammation.

Objective: A thorough understanding of the similarities and differences between these two sero-
logical markers, including factors that affect measurements, is necessary for the proper utiliza-

tion and interpretation of ESR and CRP.

Methods: This review summarizes the current published literature (searched on MEDLINE
through February 2016) surrounding the history and utilization of ESR and CRP, and examines
factors that affect ESR and CRP measurements and discordance amongst these two inflamma-

tory markers.

Results: As ESR and CRP lack sensitivity or specificity, these tests should be used only in combi-
nation with clinical history and physical exam for diagnosis and monitoring of pathological condi-

aid clinicians in accurately diagnosing and
following many complex disease states.
Although these tests have a low index of
specificity and are influenced by numerous
disease factors, they may provide the clini-
cian with valuable information and addi-
tional focus when used in conjunction with
other clinical and diagnostic data. ESR and
CRP may be particularly important as a
component of the rapid yet complex deci-
sion making that is required in individu-
als with multiple comorbidities and in the

intensive care unit.

tions. The clinical application of these tests in diagnosis is best applied to conditions in which

there is high or low clinical probability of disease. Importantly, discrepancies between ESR and
CRP measurements commonly have been reported in both inpatient and outpatient settings and
this problem may be particularly prevalent in chronic inflammatory diseases. Numerous physi-
ological factors, including noninfectious conditions and resolution of inflammation can contribute

to abnormally high ESR/low CRP readings or vice versa.

Conclusions: Although discordance may be encountered in certain settings, proper utilization of
ESR and CRP measurements continues to play an important role in clinical management of many

inflammatory and other conditions.

BACKGROUND
The erythrocyte sedimentation rate (ESR) and C-reactive pro-
tein (CRP) are two commonly ordered laboratory tests that may
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DISCUSSION
Erythrocyte Sedimentation Rate
The ESR measures the rate at which

erythrocytes fall or settle in the plasma of
a randomly drawn anticoagulated blood
specimen over a specified period of time
(usually 60 minutes) in millimeters (mm)/
hour; however, newer methods involv-
ing centrifugation can generate results in
approximately 5 minutes.!2 This phenom-
enon was first observed in 1897 by Dr
Edmund Faustyn Biernacki, who found that the rate at which
blood settled varied among individuals and that red blood cells
(RBC:s) settled more quickly in the presence of increased levels of
fibrinogen.3In 1918, Dr Robert Fahraeus noted that ESR differed
in pregnant versus nonpregnant women and saw the test as a pos-
sible indicator of pregnancy.3 In 1921, Dr Alf Vilhelm Albertsson
Westergren used ESR as a laboratory indicator of the prognosis of
patients with pulmonary tuberculosis.# Dr Westergren defined the
measurement standards for the ESR test that still are used widely
today, including utilization of sodium citrate as an anticoagulant.

The ESR can be confounded by many factors, leaving this
widely used test vulnerable to misinterpretation in clinical prac-
tice.56 Aggregation of erythrocytes promotes falling and increases

the ESR; however, RBCs are negatively charged and tend to repel
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Table 1. Conditions Associated With a Change in CRP and ESR

Conditions Associated
With a Major Rise in CRP

Conditions Associated
With a Mild Rise in CRP

Conditions Associated
With a Major Rise in ESR

Conditions Associated
With a Mild Rise in ESR

« Active inflammation
« Severe bacterial infection
« Burns

« Viral infections
« Late pregnancy

Mucosal Infections

« Periodontitis

« Stomatitis

« Sinusitis

« Baginitis

« Intestinal hyperpermeability
« Bacterial translocation

Noninfectious Causes of Mild Inflammation
« Obesity

« Insulin resistance

« Pancreatitis

« Smoking

« Uremia

« Cardiac ischemia

« Oral hormone replacement therapy
« Sleep disturbance

« Chronic fatigue

« Mild alcohol consumption

« Depression

« Increasing age

« Increasing age
« Female gender
« Pregnancy

« Anemia

« Malignancy
« Temporal arteritis
« Renal disease
- Collagen vascular diseases
« Red blood cell abnormalities
(including macrocytosis)

Technical factors:

« Dilutional problem

« Increased temperature of specimen
« Tilted ESR tube

Elevated fibrinogen level:

« Inflammation

« Infection

- Malignancy

« Diabetes

« Renal disease

« Heart disease

« Collagen vascular diseases

Abbreviations: ESR, erythrocyte sedimentation rate; CRP, C-reactive protein.

one another. Thus, the presence of positively charged, large,
asymmetric acute phase proteins such as fibrinogen and immu-
noglobulins increases the ESR. The rate of erythrocyte settlement
can be influenced by a wide variety of immune and nonimmune
factors, including alterations of the quality and quantity of the
RBCs, as well as changes in the normal patterns and amounts
of various plasma proteins. Anemia and polycythemia (primary
and secondary) represent quantitative changes in erythrocytes
in various clinical conditions and will increase and decrease the
ESR, respectively. Similarly, hemoglobinopathies and conditions
associated with altered erythrocytes such as sickle cell disease
have a low sedimentation rate during sickle crises that increases
in the presence of moderate to severe infections.”$ Significant
alterations in the array of plasma proteins and their ratio to one
another also can have a major effect on the ESR, such as with
cytokine-induced elevations in acute-phase proteins in response
to infection, inflammation, or trauma. As a result of various fac-
tors—both cellular and noncellular—that affect the sedimenta-
tion rate, it is difficult to determine a “normal” or reference range.
However, normal ESR commonly is defined in men as age in
years divided by 2 and for women, age in years plus 10.9 The
ESR is thus higher in women, particularly during menses and

pregnancy.

Alterations in circulating levels of plasma proteins such as
fibrinogen and immunoglobulins that are typically associated with
systemic illnesses are known to influence ESR. These individual
proteins may provide useful information with respect to the spe-
cific disease process causing an elevated ESR.10 Due to the long
half-life of some plasma proteins and perhaps a longer amplified
response time, the ESR does not change rapidly at the beginning
of the inflammatory process and normalizes more slowly than that
of other acute phase reactants, an important point to consider
when applying the results to clinical practice. As discussed later
in this paper, the characteristics of these temporal changes may
account for discrepancies identified between ESR and other acute

phase reactants.

C-reactive Protein

CRP was discovered by Tillet and Francis in 1930 in patients with
pneumococcal pneumonia, where it was found to interact with the
C-polysaccharide of streptococcus pneumoniae cell wall, hence the
term C-reactive protein.!! Originally CRP was measured qualita-
tively using the Quelling reaction, which involved precipitation of
C-polysaccharide in serum and gave a simple “positive” or “nega-
tive” response.!2 However, more precise methods of measurement

(often expressed in mg/dl) that give results in approximately 15
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to 30 minutes have been developed using light scattering from
CRP-specific antibody aggregates. High-sensitivity assays also are
commonly used to quantitate low levels of CRP.

CRP is a nonspecific acute phase reactant that is a member
of the pentraxin proteins, which are pattern recognition proteins
that are an integral part of the innate immune system. CRP is
produced and synthesized in the liver in response to inflamma-
tory cytokines and assists in complement binding and phagocy-
tosis by macrophages. Thus, one of the major roles of CRP is the
recognition and elimination of certain foreign pathogens, includ-
ing endotoxemia.!3 CRP also may help with clearance of necrotic
or apoptotic cells.¥ More generally, CRP is one of the many acute
phase reactants that is elaborated in response to inflammation
and/or tissue injury, and its rise is commensurate with inflam-
matory mediators (cytokines) produced by cells actively partici-
pating in the milieu of dssue injury such as IL-6, IL-1, TGF-
B, and TNF-a..1516 The level of CRP tends to be proportional
to the intensity of the inflammatory process, and levels of this
marker are therefore sensitive to subtle changes in the acute-phase
response.!517.18 Accordingly, levels of CRP fall quickly because of
its short half-life (4 to 7 hours) once inflammation subsides.

When Is It Appropriate to Use ESR and CRP in Clinical
Practice?
Clinical application of ESR and CRP—The acute phase reactants
ESR and CRP are used clinically for diagnosis and monitoring of
inflammatory conditions such as infections, trauma, infarction,
neoplasm, inflammatory arthritis, and systemic autoimmune dis-
case (Table 1). However, because ESR and CRP lack sensitivity
or specificity, they should not be used exclusively for diagnosis.
Furthermore, a normal result should not necessarily dissuade one
from a clinical diagnosis. For example, elevations in ESR may
be diagnostic of temporal arteritis or polymyalgia rheumatica,
although patients diagnosed with these conditions sometimes
exhibit low or normal ESR.19.20

ESR and CRP levels also may provide insight into the under-
lying disease process. Elevations in ESR reflect disease states that
involve increased plasma protein/fibrinogen levels such as auto-
immune conditions or cardiovascular disease. Increased levels of
CRP generally are reflective of underlying inflammation, such as
that resulting from trauma or infection. In contrast, deceptively
low CRP levels may be found in patients with infections caused
by low virulence organisms or in those treated with antibiotics. In
the case of functional disorders such as irritable bowel syndrome,
chronic fatigue syndrome, fibromyalgia, and somatic symptom
disorders, a normal ESR and CRP may help to distinguish these
conditions from organic pathology.2!

Although ESR and CRP have been utilized in combination
to diagnose and monitor various conditions for many years,
CRP is somewhat preferred as a serological marker for acute dis-

ease.22 In acute inflammatory conditions, CRP can rise as much
as 50 to 100 mg/L within 4 to 6 hours of a mild to moderately
noxious stimulus, such as an uncomplicated skin infection, cys-
titis, or bronchitis. CRP levels double every 8 hours and peak
36 to 50 hours after the onset of inflammation or injury.12 Mild
increases in CRP between 2 mg/L and 10 mg/L are considered to
be metabolic inflammation. Conversely, markedly elevated levels
of CRP (>100-500 mg/L) are strongly associated with bacterial
infections.!> The ESR, in contrast, begins to rise within 24 to 48
hours of the onset of inflammation, decreases slowly as inflam-
mation resolves, and can take weeks to completely normalize.1223
Importantly, investigation of underlying etiology should be car-
ried out in patients with ESR values greater than 100 mm/hour
as the positive predictive value for an identifiable cause of marked
ESR elevation is 90%.2¢ As CRP values tend to drop quickly
with treatment, ESR has been proposed to be a better marker
for clinical monitoring, following the course of disease over time,
and predicting treatment response/duration for temporal arteri-
tis, polymyalgia rheumatica, rheumatoid arthritis, and Hodgkin’s
disease.2> CRP may be used to follow the course of disease and
to monitor treatment effectiveness for bacterial infections, rheu-
matoid arthritis, malignancies, and acute pancreatitis. Similarly,
serial measurement of CRP may be beneficial for predicting the
occurrence of postoperative and neonatal sepsis.2627 ESR and
CRP levels at admission also can be useful in predicting severity
of soft-tissue infections and thus prolonged hospitalization or a

poor response to treatment.

Utilization of ESR and CRP for Medical Decision Making
in Clinical Practice—As ESR and CRP lack sensitivity or specific-
ity, for a patient with indeterminate clinical suspicion of disease,
an ESR and/or CRP measurement does not alter disease prob-
ability sufficiently to change medical decision making and course
of treatment. However, for a patient with low clinical suspicion
of disease, a low ESR and/or CRP measurement may decrease the
posttest probability to an even greater extent, giving the physi-
cian additional confidence in ruling out disease. A high ESR and/
or CRP measurement in patients with low clinical suspicion of
disease may prompt the physician to examine test conditions for
errors and/or monitor ESR/CRP values over time. On the other
hand, for a patient with high clinical suspicion of disease, a high
ESR and/or CRP measurement may increase posttest probability
to aid with identification of a definitive diagnosis, whereas a low
ESR and/or CRP measurement does not change the clinician’s
disease suspicion enough to alter the course of treatment. A highly
generalized bedside clinical approach for use of ESR and/or CRP
tests based on these principles is summarized in the Figure.

Based on Bayes' rule and the generalized bedside clinical
approach described above and in the Figure, an ESR/CRP test
result can be used to aid medical decision making based on pre-
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Figure. Utilization of ESR and/or CPR Tests to Aid in Clinical Decision Making

Use Bayes’ rule to update the disease probability to determine if post-test probability

« Infections (Bone and joint)
« Connective tissue disease (SLE)

« Infections (urinary tract, gastrointestinal
tract, lung and bloodstream)

« Ischemic stroke « Myocardial infarction

« Malignancy « Venothromboembolic disease
« Renal insufficiency » Rheumatoid arthritis

« Low serum albumin « Low serum albumin

Abbreviations: ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; SLE,
systemic lupus erythematosus.

test versus posttest disease probability. For example, in a study
by Hopstaken et al, the pretest probability (prevalence) of pneu-
monia among patients with lower respiratory tract infections was
13%. At an ESR cut-point of 210 mm/hour, the sensitivity was
97% and specificity 28% for diagnosing pneumonia.28 Applying
Bayes’ rule, the posttest probability of pneumonia in a patient
with an ESR measurement <10 mm/hour dropped to 1.6% while
the posttest probability of pneumonia in a patient with an ESR
measurement >10 mm/hour increased to 16.8%.

In another example based on a study by Falk et al, the pre-
test probability (prevalence) of community-acquired pneumonia
(CAP) was 14.6%. At a CRP cut-point of <20 mg/L, the positive
likelihood ratio was 2.1 and negative likelihood ratio 0.33, with a
pretest probability of a patient having CAP of 14.6%.2 Applying
Bayes’ rule in a patient with a CRP measurement <20 mg/L, the
posttest probability of CAP dropped to 5.3%, while the posttest
probability of having CAP with a CRP measurement >20 mg/L
increased to 26.5%.

How Should Discordant ESR and CRP Measurements Be
Managed?

ESR, CRP, and other positive acute phase reactants generally rise
in tandem with inflammation. However, this is not seen uniformly
among all patients. In chronic inflammatory conditions, the accu-
racy and sensitivity of ESR and CRP has been a topic of debate.

For example, in infections or malignant neoplasms, ESR has been
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found to have low sensitivity but high specificity. Similarly, CRP
Table 2. Discordant Values in Hospitalized Patients v gh sp &y ¥
is synthesized in the liver, and hepatic failure has been reported to
High ESR/Low CRP High CRP/Low ESR markedly impair CRP production in the setting of overwhelming

sepsis.30

Previous studies have reported up to a 12% discordance rate
(approximately 1 in 8 patients) between ESR and CRP values in
hospitalized patients.16:31 Examples of conditions in which a high
ESR/low CRP or high CRP/low ESR may be observed are sum-
marized in Table 2. This frequent discordance between ESR and
CRP may be attributable to various factors, including differences
in cytokine stimulation, inherent differences in normalization,
or false positive/false negative characteristics of individual acute
phase reactants. In addition, it is important to consider age, gen-
der, and adiposity, as ESR increases with age in healthy subjects,
high ESR/low CRP discordance tends to be observed in women
(likely due to their propensity to develop connective tissue disor-
ders), and CRP levels generally increase in overweight and obese
individuals.5:32

Although correlation coefficients between ESR and CRP
measurements may be statistically significant across cohorts,2231
many patients exhibit conflicting results. Discordant values
seen in various disease states may be caused by (1) resolution of
recent inflammation, (2) presence of increased globulins such as
in IgG4-related disease, Waldenstrom’s macroglobulinemia and
multiple myeloma (normal-mild-moderate CRP/elevated ESR),
(3) medical conditions interfering with CRP such as connective
tissue disease and stroke (low-normal CRP/elevated ESR), or (4)
lack of sensitivity of ESR in the setting of known inflammation as
in mucosal infections, myocardial infraction, venothromboembo-
lism, renal disease, and disturbances in serum albumin (elevated
CRP/low-normal ESR). For example, in systemic lupus erythema-
tosus (SLE), ESR is often elevated—sometimes markedly—while
the CRP response shows a less robust elevation, possibly related
to interferon suppression of CRP production. In patients with
giant cell arteritis, taking statin and nonsteroidal antiinflamma-
tory medications was associated with a lower ESR.33 Discordance

of ESR and CRP in patients with rheumatoid arthritis has been
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attributed to differences in inflammatory response timing, with a

rapid rise in CRP coupled to a slower increase in ESR.34

CONCLUSION

ESR and CRP can aide the physician in the diagnostic algorithm
and clinical monitoring of various infectious or inflammatory
conditions. Because of the limitations of ESR and CRP described
above, these tests are more useful in confirming a provider’s clini-
cal suspicion for an inflammatory or infectious process rather
than generating a specific diagnosis or initiating a protocol-driven
treatment plan. Clinicians should be aware of the limitations of
these tests and the conditions that may account for discordant
results and utilize them within the clinical context in which they

are obtained.
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ABSTRACT

Background: Wisconsin is facing significant physician shortages. The University of Wisconsin
School of Medicine and Public Health (UWSMPH) launched Training in Urban Medicine and Public
Health (TRIUMPH) to recruit and prepare medical students to serve people living within urban

Health Professional Shortage Areas.

Methods: Students are selected based on their commitment to improve health equity for urban
populations. They complete clinical rotations, core curriculum, and community projects in

Milwaukee, Wisconsin.

Results: Full program graduates are more likely to match into residencies serving the urban poor
(50/50, 100%) and pursue primary care specialties (40/50, 80.0%) compared to nonprogram

graduates.

Discussion: The TRIUMPH program has been successful in its mission to encourage graduates to
serve urban communities. The authors discuss urban health disparities, TRIUMPH outcomes, and

the need for similar programs.

BACKGROUND

Wisconsin is facing significant physician shortages,! and the need
for primary care physicians continues to grow. The Robert Graham
Center projects that by 2030 Wisconsin will need an additional
742 primary care physicians, as well as other physician specialists to
adequately meet the needs of the state’s growing population.2 These

shortages are exacerbated by an aging population and increasing
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needs for primary care physicians due to
expanded health insurance coverage by the
Afforadable Care Act.3

Many Wisconsin counties are desig-
nated as Health Professional Shortage
Areas (HPSAs). This status is conferred
by the US Health Resources and Services
Administration to designate service areas,
populations, or facilities with shortages of
human resources to provide essential pri-
mary health care services.4 In early 2016
there were 126 primary care HPSAs in
Wisconsin; 27 were designated as metro,
73 as nonmetro, 2 as frontier, and 23 were
individual clinics serving rural populations
(1 was undesignated). While just 27/103
(26.2%) of Wisconsin HPSAs are desig-
nated as metro, due to the greater density of urban populations,
44% of people living in Wisconsin HPSAs (439,726 individuals
in 2016) are urban medically underserved populations (MUPs).

Physician shortages are noticeable even in Milwaukee,
Wisconsin’s largest city, where an additional 57 primary care
physicians would have been required to meet minimal thresholds
for primary care physician coverage in 2013.5 Innovative strate-
gies are needed to address physician shortages for urban medi-
cally underserved populations. This report describes promising
early outcomes of Training in Urban Medicine and Public Health
(TRIUMPH), the University of Wisconsin School of Medicine
and Public Health medical education program designed to

recruit, train, and retain physicians to work with urban MUPs.

METHODS

The University of Wisconsin School of Medicine and Public
Health (UWSMPH), as an integrated school of medicine and
public health, is dedicated to promoting health and health equity.
Faculty and staff collaborate with statewide partners to design
programs to reduce health disparities and to conduct research
to measure the health status of populations.3 Additionally,

the school offers educational programs to address the needs of
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rural (Wisconsin Academy of Rural Medicine [WARM]), Native
American (Native American Center for Health Professions), and

remote populations (Global Health Institute).

Urban Health Track

TRIUMPH was designed to recruit and prepare medical students
for careers to promote health and health equity for urban MUPs.
The details of the curriculum and structure of TRIUMPH were
outlined in a previous publication.¢ Students relocate from Madison
to live and learn in diverse Milwaukee communities for the third
and fourth years of medical school. TRIUMPH provides a core cur-
riculum, clerkships, and community and public health experiences
for 16 third-year (M3) and 16 fourth-year (M4) medical students
per year. Clinical, community and public health, leadership, and
self-care skills are taught in an integrated fashion (Figure, Table 1).
Each of these domains is linked to specific teaching methods, edu-
cational objectives, and competencies (available on request). The
required M4 preceptorship is completed as a longitudinal experi-
ence in the student’s specialty of choice and, whenever possible, in
Federally Qualified Health Centers.

Students meet weekly in small groups and through intensive
courses to complete the core curriculum. Community leaders,
neighborhood residents, and local health professionals provide
students with background on the historic, socioeconomic, and
cultural determinants of health. Students reflect on their experi-
ences, receive and provide peer support, and enhance their skills to
promote resilience and compassion through case-based discussions

and humanism rounds with faculty leaders.

Community and Institutional Partners

TRIUMPH is comprised of a rich network of community and
institutional partners. The UWSMPH provides leadership and
infrastructure. Aurora Health Care provides clinical training
sites. Motivated physicians, health professionals, and community
leaders serve as teachers. Community-based physicians and staff
of Federally Qualified Health Centers serve as committed role
models working within urban HPSAs. Community organizations
partner with TRIUMPH by proposing health-related projects
that would benefit from the contributions of medical students (80
hours/year). The state legislature provides financial support and
reviews outcomes annually to ensure that the program is address-

ing state needs.

Selection of Students

Medical student applicants undergo a rigorous selection process
that includes personal essays, letters of recommendation, curricu-
lum vitae, and interviews. The selection committee is comprised
of faculty, community leaders, and M4 TRIUMPH students.
Students are selected based on their commitment to improve

health equity for urban populations, their leadership potential,
and their ability to handle the additional demands of TRIUMPH.
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Figure. TRIUMPH Currriculum Frameworka

Personal
and Leadership
Skills

Clinical
Skills

Community
and Public
Health
{5

Integration and Application:
Core Curriculum
Community Health Improvement Projects

Community-Engaged Physicians
with the following core competencies:

« Model cultural humility and sensitivity

« Integrate community, public health and clinical skills

« Engage with communities to promote the health of a defined population
« Demonstrate leadership and advocacy skills to reduce health disparities

« Collaborate with interdisciplinary teams to improve health outcomes

aAdapted from: Strelnick et al. The residency program in social medicine
of Montefiore Medical Center: 37 years of mission-driven, interdisciplin-
ary training in primary care, population health and social medicine. Acad
Med. 2008;83:378-389; and Pathman DE, Steiner BD, Williams E, Riggins
T. The four community dimensions of primary care practice. J Fam Pract.
1998;46:293-303.

Program Growth and Changes

TRIUMPH was launched in 2009 as a third-year (M3), 6-month
program with a pilot group of 6 medical students. Interest among
students has grown steadily to attract students from Wisconsin
and beyond, and community partners have eagerly welcomed
students. TRIUMPH has expanded 3 times in response to stu-
dent and community interest—first in 2010 when a 9-month M4
component was added, in 2011 when an abbreviated M3-only
program was added, and again in 2014, when funding became
available to replace the abbreviated program by doubling from 8
to 16 the number of students accepted per year into the M3/M4

program.

RESULTS

Since it was launched, 102 M3 students have enrolled in
TRIUMPH. From 2010 to 2016, seven annual cohorts—a total
of 69 students—have participated in the M3/M4 or full version
of TRIUMPH; 50 have graduated. All of the full TRIUMPH
program graduates to date have entered residencies that empha-
size service to people living in urban low-income communities.
Across the 6 full TRIUMPH cohorts that have graduated, 40/50
(80.0%) students have entered residencies in primary care spe-
cialties, a percentage twice that of the 40.2% of the UWSMPH’s
graduates not enrolled in either TRIUMPH or WARM over the
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Table 1. TRIUMPH Skills Framework

Table 2. TRIUMPH Graduate Outcomes, 2010-2016

Domain/Skills

Personal and Leadership

« Explore humanistic values

- Share self-reflections, discoveries, and challenges
« Discuss critical events

« Enhance cultural awareness

- Develop healthy coping strategies

« Enhance networking skills

« Receive and provide peer support

- Develop self-confidence

« Clarify personal values and career goals
« Promote health equity and social justice

Clinical

« Provide patient-centered, compassionate care to patients from disadvantaged
urban backgrounds

« Recognize and respond to social determinants of health

« Advocate to improve outcomes and reduce health disparities

« Access and enhance social and community resources

« Assist patients to navigate complex health systems

Community/Public Health

- Explore Milwaukee history, neighborhoods, social determinants
« Become familiar with local health care systems and financing

« Access public health data to identify and track disparities

« |dentify community health assets

« Select priorities, strategies to improve health outcomes

« Deliver evidence-based community health promotion

« Collaborate with community leaders and organizations

- Cultivate relationships with colleagues and mentors

Integration/Application to Become Community-Engaged Physicians

« Model cultural humility and sensitivity

« Integrate personal, leadership, community, public health, and clinical skills
- Engage with communities to promote the health of a defined population

- Demonstrate leadership and advocacy skills to reduce health disparities

« Collaborate with interdisciplinary teams to improve health

Abbreviations: TRIUMPH, Training in Urban Medicine and Public Health.

Primary Wisconsin ~ Wisconsin
Female Care Residency Home
Specialty State
15-month TRIUMPH
graduates (N=50) 62.0% (31) 80.0% (40) 32.0% (16)  66.0% (33)
6-month TRIUMPH
graduates (N=31) 774% (24)  41.9% (13)  19.4% (6) 83.8% (26)
UWSMPH graduates? 9.3% (435) 40.2% (361) 30.4% (271)  77.0% (621)
2010-2016 (N=Varies) (N=882) (N=897) (N=892) (N=806)

aGraduates not enrolled in TRIUMPH or the Wisconsin Academy of Rural
Medicine.

Abbreviations: TRIUMPH, Training in Urban Medicine and Public Health;

UWSMPH, University of Wisconsin School of Medicine and Public Health.

Table 3. TRIUMPH Graduate Specialties?

15-month TRIUMPH  6-month TRIUMPH

graduates N=50 graduates N=31

Emergency Medicine? 12.0% (6) 19.4% (6)
Family Medicine 42.0% (21) 16.1% (5)
General Surgerya 19.4% (6)
Internal Medicine 14.0% (7) 12.9% (4)
Internal Medicine/Dermatology@ 3.2% (1)
Internal Medicine/Pediatrics 4.0% (2) 3.2% (1)
Internal Medicine/Primary Care Track 4.0% (2)
OB/GYN? 4.0% (2) 9.6% (3)
Ophthalmology? 3.2% (1)
Otolaryngology? 3.2% (1)
Pediatrics 14.0% (7) 9.6% (3)
Pediatrics/Psychiatry 2.0% (1)
Psychiatry? 4.0% (2)
aNonprimary care specialties.
Abbreviations: TRIUMPH, Training in Urban Medicine and Public Health.

same time frame (2010-2016, Table 2). Nine full program gradu-
ates (18%) have completed Master of Public Health degrees.
Graduates also have selected nonprimary care specialties critical
to meet the needs of urban MUPs (Table 3).

Sixteen (32.0%) TRIUMPH graduates have remained in
Wisconsin for residency training, including 6 at Aurora Family
Medicine, 5 at the Medical College of Wisconsin, and 5 at
UW-Madison. This is similar to the rate of UWSMPH’s regular
medical students graduating during 2010-2016 who remained in
Wisconsin for their residency training (30.4%).

All of the 12 alumni who graduated from the full program and
who had completed residencies will be/are practicing in urban
areas, with 7 remaining in and/or moving back to Milwaukee.
Seven will practice in clinics and hospitals that serve populations
with at least 50% of people living in poverty; many others plan to

return to practice in Milwaukee long-term.

DISCUSSION

TRIUMPH has been successful in recruiting, training and retain-
ing physicians to work with urban MUPs. Participants have been
more likely to enter primary care careers as compared to non-
TRIUMPH and non-WARM students. Early outcomes confirm
graduates are pursuing careers working with urban MUPs beyond
residency graduation.

Several medical schools have developed initiatives to prepare
students to work with urban underserved populations.” Health
professionals working in HPSAs face unique challenges that
increase their risk of burnout, thereby increasing physician turn-
over in areas of greatest need.810 TRIUMPH is one of many inno-
vative programs supported by UWSMPH to recruit and retain
physicians to practice in these shortage areas.

TRIUMPH has grown and thrived due to several essential
ingredients: UWSMPH, Aurora, and Milwaukee champions;
motivated and capable students; experienced and receptive com-
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munity partners; and state government support. Community part-
ners have welcomed students and provided them with mentoring
and real-life learning experiences. Community organizations have
reported numerous benefits; each year they propose more projects
than the number of students enrolled.

TRIUMPH is 1 piece of a complex puzzle to address burgeon-
ing health professional shortages and health disparities in urban
communities. These outcomes confirm that with support, stu-
dents can successfully complete medical school requirements as
they are integrated into urban health systems, learn from and con-
tribute to community organizations, and maintain their motiva-
tion to work with urban MUPs.

Our outcomes are limited by the lack of a control group and
the fact that students who are selected for TRIUMPH demon-
strate preexisting motivation to work with MUPs. Therefore, it is
likely that many of these students may have pursued such career
goals without participation in the program.

Early outcomes confirm that TRIUMPH has been successful
in recruiting and preparing medical students to work with urban
MUPs. Programs that prepare physicians to integrate community
and public health, address the social determinants of health, and
promote leadership, resilience and advocacy skills, should be bol-
stered and used to recruit and retain physicians to work in areas
of greatest need. We encourage development of similar programs
to strengthen the capacity of the health care workforce to serve

people living in HPSAs in Wisconsin and beyond.
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CASE REPORT

Is Central Pontine Myelinolysis Reversible?

David Lee Rebedew, MD

ABSTRACT

Central pontine myelinolysis (CPM) is a rare phenomenon that causes significant morbidity and
mortality. Active therapeutic interventions for CPM can have a positive impact on recovery and
overall prognosis. This case represents a 34-year-old white man with a chronic history of alcohol
abuse who had Parkinsonian symptoms 13 days after rapid correction of his serum sodium in the
hospital. Similarly to prior CPM case reports, this patient significantly improved following rein-
duction of hyponatremia, methylprednisolone, and/or plasmapharesis. This report demonstrates
that CPM is potentially reversible when quickly recognized and therapeutic interventions are

initiated rapidly.

CASE PRESENTATION
A 34-year-old white man with chronic alcohol abuse came into
clinic for follow-up of his hospitalization for alcohol intoxica-
tion, hyponatremia, hypokalemia, and hypophosphatemia. Upon
admission he had altered mental status with slurred speech in the
setting of drinking 15 beers per day for the last 3 weeks and an
otherwise normal physical exam. His initial sodium and potas-
sium were 109 and 1.5, respectively. During the first 6 hours of his
hospitalization, the sodium corrected to 119 with normal saline.
Throughout the hospitalization, his mental status improved. He
was discharged at his baseline mental status 4 days later.
Beginning 3 days after his discharge from the hospital, the
patient noted new onset numbness in his legs and an unstable
gait. Over the next few days, he had worsening jaw tremors,
slurred speech, and difficulty swallowing. On review of systems,
he had blurred vision in his left eye but denied fever, chills, night
sweats, weight loss, bowel or bladder dysfunction, headache, or
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david.lee.rebedew@gmail.com.

recent gastrointestinal/upper respiratory
illness. He denied alcohol or other drug
use since his hospital admission. On
physical exam the patient had vertical
nystagmus; bradykinesia; a slow, wide-
based, unsteady, shuffling gait; a rest-
ing, pill-rolling tremor; as well as diffuse
coarse tremors in his jaw, mouth, tongue,
and legs. Cranial nerves II-XII were intact
with 2+ biceps, brachioradialis, Achilles,
and patellar reflexes bilaterally. Rapid
alternating movements, Romberg sign,
and finger-to-nose testing were within
normal limits. He had muscle rigidity with passive range of
motion, 5/5 strength except for 4/5 strength in his right hip
flexor, and normal sensation to light touch, temperature, and
pinprick throughout. Further neurological testing was negative
for pronator drift, clonus, and asterixis. A basic metabolic panel
was within normal limits. Urine and serum drug screens were
negative. Magnetic resonance imaging (MRI) of the brain dem-
onstrated a well-defined central pons lesion with a low T1 signal
intensity on the sagittal view and high T2 signal intensity on an
axial view consistent with central pontine myelinolysis (CPM)
(see Figure).

In an attempt to reverse osmotic demyelination syndrome
(ODS), induction of hyponatremia was initiated first. The serum
sodium was lowered carefully, maintained, and slowly increased
over the course of 6 days using a combination of minocycline,
hypotonic saline, furosemide, desmopressin, and albumin. Serum
sodium was maintained between the following sodium goals as
noted: 122-125 mEq/L on days 1 and 2, 125-128 mEq/L on
day 3, 128-132 mEq/L on days 4 and 5, and 132-135 mEq/L on
day 6. Methylprednisolone was initiated simultaneously with the
induction of hyponatremia.

The following day he was transferred to the intensive care unit
(ICU) and intubated given concerns of inability to manage his
secretions and airway. The patient subsequently required an inter-
mittent norepinephrine drip to maintain his blood pressure.

Plasmapheresis was initiated on hospital day 3; the patient
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received 3 sessions in total. On hospital day 4, plasmapheresis was
followed by intravenous immunoglobulin (IVIg). The next day he
was extubated, then transferred out of the ICU 3 days later. Over
the next 3 days, the patient’s orientation improved from alert &
oriented times 1 (A&Ox1) to A&Ox3, speech progressed from
25% to 100% intelligible, and clonus decreased from more than
50 beats to 8 beats bilaterally. Subsequently, he was transferred
out of the ICU and discharged home 3 days later, performing all
of his activities of daily living. One month later at an outpatient

follow-up, the patient had no appreciable neurological deficits.

DISCUSSION

Central pontine myelinolysis, a subset of ODS, was first described
in 1959 (coinciding with the introduction of plastic tubing and
widespread use of IV fluid therapy) by Adams and Victor. ODS
has been cited to account for 0.06% of all admissions to the med-
ical service of a general hospital.! A large autopsy series found a
prevalence of 0.25% to 0.5% in the general population.2 ODS
occurs most commonly in men between the ages of 30 and 60
years old, as was the case with this patient.

Demyelination typically occurs in areas of the brain that are
slowest to uptake osmolytes, which most commonly include the
central pons (30%-50%), extrapontine sites (20%-50%), or both
the central pons and an extrapontine area (30%-50%).13 The
most common extrapontine sites in order of decreasing frequency
include the cerebellum, lateral geniculate body, hippocampus,
cerebral cortex, thalamus, caudate nucleus, internal capsule, mid-
brain, and mammillary body.1:24

The exact amount of osmotic stress necessary to induce ODS
is currently unknown. Rates of sodium correction greater than
10 mEq/L per 24 hours or 18 mEq/L per 48 hours are cited as
thresholds—though slower rates of sodium correction in patients
at increased risk of ODS also have been associated with its devel-
opment.25 Risk factors for ODS include patients with chronic
alcoholism, history of liver transplant, rapid correction of hypo-
natremia, and malnutrition.26

Prior to 1994, mortality for ODS at 3 months was described
as high as 90% to 100%.127 More recent studies cite that approx-
imately 28% to 40% of patients with ODS recover without any
neurologic abnormalities, 25% to 33% remain severely incapaci-
tated, and 6% to 9% die.1289 Neither clinical nor radiological
features are predictive of which category a given patient will fall
into.14 Poor prognostic factors for ODS include low GCS when
hospitalized, severe hyponatremia <115, hypokalemia, or any
pontine involvement.810In this case, the patient had 3 poor prog-
nostic indicators.

Approximately 2 to 6 days following a rapid rise in serum
sodium levels, patients with ODS present with Parkinsonism
(44%-50%), quadriparesis, “Locked-in” syndrome, coma, bulbar
palsy, or less frequently with dysphagia, dysarthria, facial paresis,

Figure. T2 FLAIR Image Depicting an Abnormal, Hyperintense Central
Pontine Signal With No Associated Restricted Diffusion.

Abbreviation: FLAIR, fluid-attenuated inversion recovery.

ataxia, nystagmus, tremor, lethargy, confusion, behavioral distur-
bances, and/or disorientation.!25 Alternatively, symptoms and
radiologic findings may be delayed as long as 16 days.! A negative
MRI cannot rule out ODS and should be repeated in 15 days
with diffusion weight imaging, T2-weighted images, and fluid-
attenuated inversion recovery (FLAIR) images without contrast if
clinical suspicion for ODS remains high.!

Treatment cited in the literature is varied and frequently mul-
tifaceted. Reintroduction of hyponatremia following a rapid cor-
rection of hyponatremia in murine models reduces neurological
manifestations, prevents further myelinolysis, and improves sur-
vival by up to 94%.11.12.13

Benefit in humans has been demonstrated in 2 case reports but
not in a third.s10.14 However, those reports did not discuss how to
best induce hyponatremia. The reintroduction of hyponatremia
in this patient was based upon clinical experience only and not
on any predefined protocol. We pursued this first as it had the
most literature to support its utility and the lowest risk for adverse
effects and excessive health care costs. Methylprednisolone was
added due its ability to potentially reduce inflammation, which
in the setting of no current infections posed a low overall risk,
especially when given for only a few days.

Given minimal clinical improvement and data from multiple
studies showing an improvement in neurological symptoms in

patients with CPM with the use of IVIg, we initiated this treat-
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ment next. [VIg may work by binding to myelinotoxic substances,
thereby stopping any further breakdown of myelin. Another pos-
sible effect is the immunoglobulins may act as a glue to help bring
the myelin together to assist with the repair process, though this is
very much speculative. Given small improvements in neurological
status with IVIg, we started plasmapheresis as another method to
remove possible myelinotoxic substances.

As demonstrated in this case, as well as numerous other cases
in the literature, improvement is usually seen early in treatment
but may be delayed for up to 4 years.!> ODS, previously thought
to have a dismal prognosis, may yield a meaningful recovery if

quickly recognized and appropriately treated.
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DEAN’S CORNER

Jon A. Lehrmann, MD

ccess to mental health care is a crisis

in the United States and much of the

est of the world. There are a number
of underlying factors which have led to this
predicament, including an incomplete (but
positive) emerging understanding that men-
tal illness impacts a substantial percentage of
individuals, and that with appropriate inter-
vention, positive outcomes are achievable.
According to the Centers for Disease Control
and Prevention, about 25% of Americans
experience some form of mental illness and
close to 50% will develop at least 1 mental
illness within her or his lifetime." In addition,
there has been an incomplete, although posi-
tive, reduction in the stigma surrounding an
admission of mental illness and the open-
ness of individuals seeking treatment—both
of which have contributed to an increased
demand for mental health care and profes-
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sionals. Further, public/governmental policy
and health care system strategies have under-
valued investment in both personnel and infra-
structure for those individuals seeking care.
All of these forces have resulted in an aging
mental health professional workforce and lack
of access, which is arguably the single most
important impediment to overall health and
well-being in society today.2 These difficulties
are further exacerbated in less populated areas
of the United States where access to mental
health professionals is even more challenged.3

Unfortunately, only a few initiatives have
been offered to remedy these difficulties.

During the past 5 years, however, the
Medical College of Wisconsin (MCW) has
embarked upon a strategic plan to address
this issue in our state that we hope can be rep-
licated in other locations as well. The first step
in this process was to create a unique regional
medical education program that allows a full
class of students to complete their entire med-
ical training in proximity to areas in Wisconsin
that possess an overall lack of a physician
workforce. MCW-Green Bay matriculated its
first class of medical students in July 2015,
and MCW-Central Wisconsin welcomed its first
class of students in July 2016.

MCW recognized, however, that merely
providing positions for medical students was
only a part of the solution. The creation of
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additional psychiatry residency positions was
necessary for the regional medical school stu-
dents to support a continuous link from gradu-
ation to graduate medical ed-ucation (GME) to
matriculation into the profession—directly in
the communities where they had received their
medical education and training. According to
the Association of American Medical Colleges,
68% of doctors who complete all of their train-
ing in 1 state end up practicing there.# This
would suggest a likelihood that psychiatry
residents training in less populated areas of
Wisconsin would remain in Wisconsin to pro-
vide mental health care to the people of those
regions. To that end, MCW created regional
medical school campuses with an expressed
intent to establish regional residency programs
by the time the first class of students gradu-
ated in May 2018.

In late April, MCW reached an important
milestone in achieving this vision of increased
mental health care access in Wisconsin, when
the Accreditation Council for Graduate Medical
Education (ACGME) announced it had given
an initial 5-year accreditation to new MCW-
sponsored, 4-year psychiatry residency pro-
grams, which will train 3 residents per year in
central Wisconsin and 4 residents per year in
northeastern Wisconsin.

Although MCW's School of Medicine spe-
cifically invested resources to initiate the cre-
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ation of these regional campuses and the new
residencies, it is important to note that none of
these achievements would have been possible
without partnerships. Among the most signifi-
cant is the Veterans Administration (VA), which
clinically and financially will support some of
the infrastructure and a number of the resi-
dency positions in northeastern Wisconsin. The
Wisconsin Department of Health Services has
been an essential partner as well, via its award
of 2 grants of more than $370,000 each to sup-
port the development of these new psychiatry
residency programs. And more than $3.3 mil-
lion was awarded to our health care system
partners by the state legislature to help estab-
lish these programs. Our partners in north-
eastern Wisconsin include Milo C. Huempfner
Green Bay VA Community-Based Outpatient
Clinic, Winnebago Mental Health Institute,
Wisconsin Resource Center, Bellin Psychiatric
Center and Brown County Community
Treatment Center; and in Central Wisconsin,
Ministry St. Mary’s Hospital (Rhinelander),
Ministry St. Michael’s Hospital (Stevens Point),
Wausau and Wisconsin Rapids VA Community-
Based Outpatient Clinics, North Central Health
Health
Care, Wood County Human Services, Portage

Care, Forrest County Potawatomi
County Health and Human Services, Bridge
Health Clinic (Wausau), and Froedtert Hospital
(Milwaukee).

The benefits of these partnerships are innu-
merable. Medical students enrolled in MCW’s
regional campuses will rotate their training
through some of the same clinical sites as
those where the residents will train, allowing
the students the opportunity to work with resi-
dents as required by the Liaison Committee on
Medical Education.

Although MCW is endeavoring to innovate
in many areas of medical education, estab-
lishing these new mental health residencies
attached to our regional campuses is likely
to be the most significant in improving the
health of the citizens of Wisconsin. If even one
of the residents from these programs decides
to stay in Wisconsin each year and practice in
the region where they train, this will result in
improved access to mental health care within a
decade—which is enormously important. At the
heart of this effort is the realization that these
two new residency programs will increase the
training of psychiatrists in Wisconsin by more
than 40%, which assuredly will improve access
to mental health care for many of Wisconsin’s
citizens.

Solutions to difficult problems often face
significant inertia, and as a result, innovative,
outside-the-box thinking never sees the light
of day. Innovation and ingenuity is required
to solve Wisconsin's most difficult health
care challenges, and we believe that through

research and education, lasting solutions can
be attained. We are extremely excited to see
the impact these new programs will have on
the communities we are privileged to serve. A
tremendous debt of gratitude is owed to our
partner organizations and legislative leaders
for their vision, commitment and tenacity in
ensuring that these new residencies became
a reality.
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YOUR PRACTICE

What's Keeping You Up at Night?

at concerns you most about the

practice of medicine right now? |

would imagine that declining reim-

bursement, your electronic medical records sys-

tem, maintenance of certification, and a host of

other items are at the top of your list. But, after

years of stability, | believe medical professional
liability probably isn’t in the top 5.

In many ways, that’s understandable as it
reflects a medical professional liability climate
that is vastly different than a decade ago—
when the cost of malpractice insurance was
skyrocketing, and the availability of coverage
was, at best, uncertain. While the frequency
of lawsuits remains largely unchanged over
the past 4 to 5 years, loss severity continues
to creep up. Thus, | urge you not to let com-
placency lull you into a false sense of security.

As | said years ago, the most expensive
piece of paper you will ever buy may be an
insurance policy from a company that will
not be there when you need them most. Our
goal at ProAssurance, in partnership with the
Wisconsin Medical Society (Society), is to

Stan Starnes is chairman and chief executive
officer of ProAssurance Corporation, the parent
company of ProAssurance Casualty Company
(formerly PIC Wisconsin), the endorsed medi-
cal professional liability carrier of the Wisconsin
Medical Society.

W. Stancil Starnes, JD

ensure that you always will have access to
a medical professional liability insurer with
unchallenged financial strength and a determi-
nation to use that strength along with unparal-
leled expertise to defend you in the event of a
non-meritorious claim.

medical professional liability coverage, and
further savings and value are possible for
larger groups through the WMS Holdings Risk
Purchasing Group, LLC (WMSH RPG). Wisconsin
showed the nation how consolidating medicine
can maximize delivery of high quality health care

...the most expensive piece of paper

you will ever buy may be an insurance policy

from a company that will not be there

when you need them most.

Our A+ (Superior) rating from A.M. Best was
recently affirmed and reinforces ProAssurance’s
commitment to build the strongest company
possible. We want to ensure our policyhold-
ers never have any doubts about the company
standing behind them.

While that long-term, proven pledge of
protection is of paramount importance, you
should expect your medical professional liabil-
ity insurer to deliver value beyond our policy’s
promised coverage. The ProAssurance partner-
ship with the Society delivers.

The Member Benefit Program (MBP) is a
prime example of how ProAssurance and the
Society add value. Society members may receive
up to a 15% discount on their ProAssurance
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through large multispecialty groups; the WMSH
RPG allows ProAssurance and the WMSH RPG
to respond to the unique needs of Wisconsin’s
equally unique practice environment.

The work of Bud Chumbley, MD, chief
medical advisor for Wisconsin Medical Society
Holdings, is assisting the Society. The WMSH
RPG supports important patient safety initia-
tives; it ensures data gleaned from claims and
from Risk Resource surveys is integrated into
clinical risk management strategies developed
in Wisconsin by leading medical/legal and
patient safety experts.

Given the everyday threat of cyber liabil-
ity, the MBP provides added peace of mind
through $150,000 of cyber liability coverage
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at no added cost (with higher limits available).
As the danger from viruses, theft of electronic
records, and data breaches accelerates, our
CyberAssurance® coverage will provide MBP
insureds with access to experts to guide your
response. At the same time, the policy will
pay, up to specified limits, regulatory fines
and penalties, defense costs for governmen-
tal investigations (including HIPAA), and the
cost of notifying affected patients—along with
appropriate credit monitoring and the recovery
or replacement of lost, erased, stolen, or cor-
rupted data.

Our commitment to support and learn from
our insureds is another defining feature of
ProAssurance’s commitment to you and your
colleagues. More than 40 Wisconsin physi-
cians, including the Society’s Chief Medical
Officer Donn Dexter, MD, serve on either a
Regional Advisory Board or a statewide Claims
& Underwriting Committee. The panels meet
6 a year to review claims and ensure we take
into account the nuances of Wisconsin’s unique
health care system as we underwrite risk in the

state. Simply put—our coverage and our claims
handling are driven by the physicians we serve.

To help avert a medical incident that could
evolve into a medical malpractice lawsuit, we
have unveiled new risk management resources
from our Risk Resource division. These include
online webinars and our series of exclusive
“What’s the Risk?” videos.

In the past year, we have rolled out an
important enhancement for our insured physi-
cians. Our peer-to-peer program, Physicians in
Collaboration-Wisconsin (PIC-Wisconsin), sup-
ports physicians facing the traumatic effects
of a malpractice lawsuit; it connects them, and
their families, with ProAssurance-insured phy-
sicians who have been through the experience.

No matter how much care is taken, a law-
suit alleging medical malpractice is always a
possibility. That’s why our proven commitment
to the superior defense of nonmeritorious law-
suits is so important.

Every company trying to sell a medical pro-
fessional liability policy will claim to defend
their insureds and provide the best lawyers. We

decompensation through at least Study Day 91.

challenge them to prove it. Ask about their trial
record—how many cases they defend instead
of settle and their success rate in the court-
room. My guess is they either won't tell you, or
they won’t measure up to ProAssurance. During
the 12 months ending June 30, 2016, our tradi-
tion of excellence and advocacy continued as
we were successful in defending 87.5% of law-
suits tried against Wisconsin insureds.

The bottom line is that am glad our insureds
do not have medical professional liability at the
top of their worry list. It means we are doing
our joh. By delivering on our pledge of Treated
Fairly®, ProAssurance allows insureds to focus
on their patients and their practices, with one
less thing to worry about each day.

Editor's note: The Wisconsin Medical Society
helped form PIC Wisconsin in 1985 to ensure
the availability of medical professional liability-
insurance for Wisconsin physicians. Today the
Society continues to endorse ProAssurance
(formerly PIC Wisconsin) to provide professional
liability insurance coverage for physicians.

Acute Alcoholic Hepatitis Clincal Trial

> Aurora St. Luke’s Medical Center is currently seeking subjects
that have been diagnosed with acute alcoholic hepatitis, ages
18 to 49 with a bilirubin greater than or equal to 16 mg/dL.*
The phase 3 study is titled ‘VTL-308: Arandomized, open-label, multicenter, controlled,
pivotal study to assess safety and efficacy of ELAD® in subjects with alcohol-induced liver

decompensation’. The primary objective of the study is to evaluate safety and efficacy of ELAD
with respect to overall survival of subjects with a clinical diagnosis of alcohol-induced liver

ELAD is aninvestigational human liver cell-based treatment designed to improve survival of
subjects with liver failure by providing liver support continuously for up to five days.

for more

information

*Although subjects may meet the criteria above, they may not meet
all criteria and consequently may not qualify for VIL-308. Please
visit www.clinicaltrials.gov for full inclusion/exclusion criteria and

for more information about participation.

Please contact Lynda Yanny, Research Study Coordinator at
414-649-6685 or visit www.clinicaltrials.gov / NCT#02612428

-
®®Aurora
Health Care-

The ELAD System has not been demonstrated to be safe or effective for any indication and is not available for sale in the United States or any other country.
CAUTION: Investigational Product. Limited by United States law to investigational use. Copyright © 2008-2016 Vital Therapies, Inc. All rights reserved.
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Innovati

U

Wisconsin
Medical
Society

Why did you choose to become a physician?

How is your medical practice impacted by your
colleagues and the system in which you work?

What can you do to influence and lead in a more
productive, healthier work environment?

The Wisconsin Medical Society invites you to explore these
questions with your physician colleagues in a dynamic
new program led by systems and human factors engineer
Katherine Sanders, PhD. “Leading Healthy Work Systems”
is designed to support you in transforming your work life
to better serve patients, lead interprofessional teams and
enjoy a more balanced and rewarding life as a healer.

Katherine Sanders has a BS, MS and PhD in
Industrial & Systems Engineering from UW-Madison.
She specializes in human factors and sociotechnical
systems engineering, essentially the health and pro-
ductivity of people at work. Her academic work as an
occupational stress researcher gave rise to a commit-
ment to design programs to support professionals in
high burnout occupations. She’s one of a small num-
ber of PhD systems engineers focused on occupational
health, and has a specific interest in the well-being of
healers.

THE @

Wisconsin
PHYSICIANS .
FOUNDATION SM<?dlcal
Empowering Physicians OClCty
Foundation

Developed by the Wisconsin Medical Society, Funding supported by
The Physicians Foundation and the Wisconsin Medical Society Foundation.

Jership
Leadmg Healthy Work Systems

When
March 10, April 7 and May 5
9a.m. to 3 p.m.

Where

Wisconsin Medical Society
Headquarters, Madison, Wis.

Who Should Attend

Physicians in current or emerging lead-
ership roles who are committed to a
systems-thinking approach in health
care.

This activity has been approved for
15.0 AMA PRA Category 1 Credits™.

The Wisconsin Medical Society is accredited

by the Accreditation Council for Continuing
Medical Education (ACCME) to provide continu-
ing medical education for physicians.

The Wisconsin Medical Society designates this
live activity for a maximum of 15.0 AMA PRA
Category 1 Credits™. Physicians should claim
only the credit commensurate with the extent of

their participation in the activity.

Questions?
Call 866.442.3800 ext. 3749,
e-mail todd.wuerger@wismed.org.

or scan this code to
visit our website.




Wisconsin Medical Society Insurance & Financial Services, Inc., cares for physicians just

like physicians care for their patients. We recognize your unique needs, and we look out for your
best interests.

Our agents offer comprehensive protection for physicians and their families. We take great pride

in serving physicians’ insurance needs—including life, disability, health, and long term care
insurance.

To learn more, contact insurance@wismed.org, call 866.442.3810 (toll free) or visit our website at
wisconsinmedicalsociety.org/insurance.

Wisconsin Medical Society

Insurance & Financial Services, Inc.



Keeping the game fair...

...50 you’re not fair game.

Your Wisconsin practice

is getting hit from all angles.

You need to stay focused and on point—

confident in your coverage.

Get help protecting your practice,
with resources that make important

decisions easier.

oY

PROASSURANCE. 7
@ Treated Fairly ‘ i)

Wisconsin Medical Society

Insurance & Financial Services, Inc.

Proudly Endorsed by

Healthcare Liability Insurance & Risk Resource Services
ProAssurance Group is rated A+ (Superior) by A.M. Best.

Want to reduce risk?  ProAssurance.com/Seminars ) O in 800.282.6242 * ProAssurance.com
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