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DEPARTMENT OF INTERNAL MEDICINE

The Department of Internal Medicine is dedicated to excellence in
research, education and patient care. To maintain our reputation as a
nationally prominent research department, the Department of Internal
Medicine at Wake Forest University School of Medicine is committed to
providing a collegial learning environment for residents and fellows to
foster career development of the clinical scholars of the future. A
number of opportunities are available for research training in our
program. The most recent example, the Tinsley R. Harrison
Translational Research Program, was established in 2006 to provide
residents and fellows with the opportunity for initial research training
and to encourage translational research as a career path. Consistent
with the NIH Roadmap, this Program provides formal research
experience and mentored opportunities for patient-centered or bench
projects.

Internal Medicine residents and subspecialty fellows participate
actively in this and other research programs offered by the
Department and its dedicated faculty. Faculty mentors provide
guidance and support for the scholarly efforts of our residents and
fellows and serve as role models for the dedication that is necessary to
succeed in this field.

The posters exhibited at this third annual Resident and Fellow
Research Day represent a small but significant fraction of the research
activities of our trainees. We dedicate this program to the success of
our resident participants and faculty mentors and thank them for their
extra effort.

SCHEDULE OF ACTIVITIES

12:00 pm - 2:00 pm Poster Viewing and Judging
Exhibit Hall, E Level,
Commons Building

2:00 pm Winners Announced
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Polymorphisms in FKBP4 and Effects of Nuclear Translocation of
Glucocorticoid Receptors in Severe Asthmatics

B Bowers, SP Peters, WC Moore, DA Meyers, ER Bleecker, GA Hawkins,
and the NHLBI Severe Asthma Research Program (SARP).
Basic Research - Resident

Introduction: Corticosteroids are the most effective medications for treating
inflammation associated with asthma. Severe asthmatics, which constitute 5-10% of
all asthmatics, are refractory to corticosteroid therapy and must be treated with high
doses of systemic corticosteroids. Genetic association analysis with the genes
encoding components of the glucocorticoid receptor (GR) hetero-complex suggest
that polymorphisms in the gene FKBP4 are associated with severe asthma. FKBP4
encodes the immunophilin FKBP52, a protein thought to be critical component for
translocating GR from the cytoplasm to the nucleus.

Hypothesis: FKBP4 polymorphisms and haplotypes may be associated with
diminished translocation of the GR to the nucleus.

Methods: T-cells from one severe and one non-severe asthmatic that were
homozygous for the FKBP4 haplotypes 4 and 1, respectively, were cultured and
treated with dexamethasone (10°® M) for 2 hr. T-cells were then imaged by
immunofluoresence using antibodies specific for GRa and FKBP52.

Results: Comparison of T-cells showed a significant difference in expression in
levels of FKBP52 between the non-severe asthmatic (FKBP4 haplotype pair 1/1) and
a severe asthmatic (FKBP4 haplotype pair 4/4). A similar difference in GRa levels
was also observed between the T-cell samples.

Conclusion: Our observations show that genetic and haplotypic variations in the
gene FKBP4 may correlate with levels of nuclear translocation of GRa and FKBP52.
Reduced translocation of GRa and FKBP52 in may be functionally associated with
reduced corticosteroid response observed in severe asthmatics.

Stereoscopic depth perception from flat images

Kris T. Huang, MD, PhD
Basic Research - Resident

Extracting depth information of surfaces from flat images is a computationally
expensive but useful task with implications in medical imaging, surgical sciences, and
non-medical industry. Its evolutionary importance in human development alone is
reflected in the proportion of brain real estate devoted to stereoscopic visual
processing. Research in this field is very active and largely focused on the
determination of the disparity map between images, which can be used to determine
depth on the basis of camera geometry and placement. Much less emphasized but
equally essential is pre-processing to calibrate and compensate for errors in lens
imperfections and camera alignment. Most published methods of calibration require
either stringent physical constraints, such as a specific calibration pattern or en face



orientation, or labor-intensive human interaction to identify lines of interest. Present
here is a method, along with real camera image results, for automatic, fault-tolerant
calibration and compensation of camera imperfections along with work-in-progress
disparity/depth maps. Using a novel Radon transform-based approach, radial lens
distortion characteristics can be determined using a calibration pattern consisting
only of parallel straight lines of arbitrary spacing and orientation. Orientation of the
camera itself can also deviate from en face with good agreement in calibration
results to well within 1% for the most significant term. Preliminary disparity map
results are also shown. These techniques, taken together, form the basis for a robust
stereoscopic spatial perception pipeline.

3.
Retrospective analysis of TTP inhibitor levels at various time points from
initial presentation through relapse in a potential case series.

Principal Investigator: John Owen, MD Co-investigators: Mary Ann Knovich, MD;
Heather Lawson, MT, MHA; and GiGi MacDonald, MD
Basic Research - Resident

Background: TTP (Thrombosis Thrombocytopenic Purpura) is a rare, potentially
lethal disease with 85-90% mortality if not quickly identified and treatment
instituted. However, rapid initiation of plasma exchange results in greater than 90%
survival.! Hallmark features are MAHA (microangiopathic hemolytic anemia),
thrombocytopenia, fever, renal, and central nervous system dysfunction. This is not
an all inclusive pentad for diagnosis. Thrombocytopenia and MAHA only have to be
present. TTP is thought to be secondary in individuals whose plasma contains HMW
(high molecular weight) multimers of vVWF (Von Willebrand Factor). These unusually
large VWF multimers have increase propensity to attach to endothelium and
platelets. The HMW vWF multimer/platelet aggregations are the nidus of
microthrombi leading to vascular occlusion and end organ dysfunction.

TTP is described as either congenital or acquired and the majority of clinical
presentations are acquired. Based on research done by multiple independent teams,
a decrease in ADAMTS13 activity is consistently identified in the plasma of patients
diagnosed with TTP.! This functional deficiency of ADAMTS13 is thought to be caused
by inhibitory auto-antibodies, genetic mutation, or other non-identified causes of
HMW vWF multimer accumulation. Detecting ADAMTS13 activity is currently the
most effective clinical assay to detect TTP.? Moreover, assays for determining
ADAMTS 13 activity and ADAMTS 13 inhibitors have implications for treatment
algorithms, but have not widely been studied secondary to the protocols not being
easily incorporated into routine laboratory practice.® This retrospective analysis of
data will begin to address the question of ADAMTS13 inhibitors role in TTP. Case
reports have begun to observe relationships between ADAMTS13 inhibitor levels and
patient’s response to treatment.

Objectives: Quantify ADAMTS13 inhibitor levels at intervals in a patient(s)
treatment including pretreatment and prior to each additional treatment throughout
their course. Specifically, accomplished via vVWF73AA fluorescence labeled protein in
ADAMTS13 inhibitor assay to detect inhibitor levels in patients diagnosed with TTP



Design: Retrospective analysis involving a sample of patients with diagnosed TTP
followed by the Hematology Department at Wake Forest University Baptist Medical
Center in their TTP database. ADAMTS13 inhibitor levels will be measured prior to
and at regular time intervals throughout their treatment course. This will be
accomplished via VWF73AA fluorescence labeled protein in ADAMTS13 inhibitor
assay.

Laboratory Interventions and Interactions: Assay of ADAMTS13 activity using
vWF73AA Fluorescein labeled substrate to determine the residual percent normal
activity of ADAMTS13 in a sample. Using assay results of residual ADAMTS13
activity to calculate the patient’s inhibitor. The residual ADAMTS13 activity at each
patient dilution is used to calculate the patient’s inhibitor using the weighted
calculation excel spreadsheet expressed in Bethesda units.

Outcome Measure(s): Primary outcome measurements: Percent residual
ADAMTS13 activity, ADAMTS13 inhibitor levels (Bethesda Units); Secondary outcome
measurements: Change in ADAMTS13 inhibitor levels compared to treatment over
time, Level of ADAMTS13 inhibitor levels compared to disease relapse, Level of
ADAMTS13 inhibitor level compared to length/intensity of treatment over time

Analytical Plan: Data will be analyzed through regression analysis comparing the
average rate of fluorescence change of each sample to determine the percent normal
ADAMTS13 activity. These results will then be imported into our weighted calculation
inhibitor assay worksheet expressing inhibitor levels in Bethesda units. Unfortunately
the control samples were not able to be verified as compared to the internal
standard patient’s. Based on preliminary data the samples even when known to have
high levels of activity were not fluorescing in the assay. Deduction as to the error it
assay focused on the accuracy of the machine reading the level of fluorescence, the
stability of the substrate over time, exogenous substances in the substrate
quenching the fluorescence, and on a molecular level if the substrate inserted in the
vWF73AA would fluoresce in this assay.

References:

1. Knovich MA, Craver K, Matulis MD, Lawson H, Owen J. Simplified assay for
VWF cleaving protease (ADAMTS13) activity and inhibitor in plasma. Am ]
Hematol. 2004 Jul;76(3):286-90.

2. Kokame K, Matsumoto M, Fujimura Y, Miyata T. VWF73, a region from D1596
to R1668 of Von Willebrand factor, provides a minimal substrate for ADAMTS-
13. Blood. 2004 Jan 15;103(2):607-12.

3. Knovich MA, Lawson HL, Burke MH, McCoy TP, Owen J. Rapid quantitative
assay of ADAMTS13 activity on an automated coagulation analyzer: Clinical
applications and comparison with immunoblot method. Am J Hematol. 2008
May 16;83(8):654-656.



4.
Acyl Chain Length and Saturation Determines the Efficiency of Intestinal
Dietary Fatty Acid Absorption

Ryan L. McKimmie, Linda Easter, Richard B Weinberg
Basic Research - Resident

Background: Absorption of dietary fat by the small intestine is, overall, highly
efficient, but the processes involved may be sensitive to the physicochemical
properties of individual fatty acids (FA).

Hypothesis: Dietary FA's are absorbed with different efficiencies.

Methods: FA absorption efficiency was measured in 13 healthy subjects by the
sucrose polybehenate (SPB) method, in which SPB (a component of Olestra®) serves
as a non-absorbable marker. Subjects were fed diets prepared in a metabolic kitchen
(15% protein, 50% carbohydrate, and 35% total fat), supplemented with 1000 mg
of fish oil at lunch and supper. Each meal included an item (muffins, cookies) that
contained 5% SPB. Samples of homogenized complete daily diets and day 2 and 3
stool samples were analyzed by GC-mass spectroscopy to quantitate behenic acid
(BA) and FA. The coefficient of absorption of each FA was calculated as {1-
(FA/BA)feces/(FA/BA)diet?}.

Results: For saturated FA's, absorption coefficients decreased with increasing
hydrophobicity and melting point (mean + SE): 0.94 + 0.02 for myristate (14:0);
0.85 £ 0.03 for palmitate (16:0); 0.70 £ 0.08 for stearate (18:0); and 0.13 £+ 0.03
for 20:0. For unsaturated C18 FA's, absorption coefficients increased with increasing
desaturation: 0.70 + 0.08 for 18:1(trans); 0.90 £ 0.03 for oleate (18:1); 0.95 £
0.01 for linoleate (18:2); and 0.94 + 0.02 for linolenate (18:3). Complete absorption
was observed for palmitoleate (14:1), arachidonate (20:4) and the ?3 FA's EPA
(20:5) and DHA (22:6).

Conclusions: Acyl chain length, hydrophobicity, and degree of desaturation are
major determinants of the efficiency with which FA's present in dietary fat are
absorbed by the small intestine. This raises the possibility that digestive disorders
that cause fat malabsorption may differentially affect individual FA's.

Treatment of VRE Bacteremia in Neutropenic
Oncology Patients: Daptomycin vs. Linezolid

Sarah Barbour, MD
Clinical Research - Resident

Background and Purpose: Vancomycin-Resistant Enterococcus is a nosocomial
infection which is increasing in prevalence. It has significant morbidity and mortality
in the neutropenic cancer patients. This study was conducted to evaluate the
effectiveness of two antibiotics commonly used in the treatment of VRE infections:
daptomycin and linezolid.



Methods: Neutropenic cancer patients with VRE blood stream infections (BSI) who
were treated with daptomycin or linezolid were identified through the electronic
medical record, and a retrospective chart review of forty patients was conducted.
The patients’ hospital courses, microbiologic data and treatments were reviewed and
specific outcomes assessed by standardized criteria.

Results: Forty patients were included in the study. There were 24 men (60%) and
16 women. Their average age was 60.6 years. Average white blood cell count at
time of BSI was 0.2. Duration of bacteremia was 4.8 days on average. Leukemia was
the underlying diagnosis in 80% of patients. AML was the primary diagnosis in
62.5% of the included patients. Response rate in the entire group was 62.5%
overall. The treatment failure rate was 32.5%; daptomycin 44.8% and linezolid
18.1% (p=0.12), with the primary causes of treatment failure being persistent
bacteremia and death. The thirty-day mortality rate was 50%,; mortality directly
attributable to VRE was 30%. VRE related, but not directly attributable mortality was
an additional 20%. Mortality in patients treated with daptomycin (48.3%) and
linezolid (54.5%) was not different (p=0.72). Resistance to both daptomycin and
linezolid was observed.; daptomycin resistance was more prevalent.

Conclusions: VRE bacteremia has grave consequences in neutropenic cancer
patients. This study illustrated a 50% 30-day mortality rate. Differences in response
rates, failure rates and mortality rates between the two treatment groups did not
reach statistical significance. There was a trend in response suggesting linezolid may
be more effective than daptomycin. However, a large, randomized trial in cancer
patients suggests linezolid delays platelet and neutrophil recovery, likely due to
marrow suppression. Further study will be required to define the best treatment
regimen for VRE bacteremia in neutropenic cancer patients.

6.
Bitter Taster Status Predicts Susceptibility to Vection-Induced Nausea

Benson, Paul W.; Hooker, Judy; Weinberg, Richard B
Clinical Research - Resident

Background: The susceptibility to nausea and the ability to taste certain bitter
chemicals (a trait which is genetically determined) vary within and between
populations, and may have independently evolved to protect humans against
poisoning by environmental toxins and dietary phytochemicals.

Hypothesis: Nausea susceptibility and bitter taste sensitivity are inversely
associated.

Methods: Susceptibility to vection-induced nausea was determined in 40 healthy
subjects (13M, 23F) using an opticokinetic rotating drum and a multi-symptom
nausea scoring scale; bitter taster status was determined using a labeled magnitude
scale to record the differential taste intensity perception between salt and n-
propylthiouracil [PROP]).

Results: 10 subjects (25%) were PROP non-tasters (NT), 16 (40%) were tasters
(T), and 14 (35%) were supertasters (ST), who perceived PROP as intensely bitter.
Gender had no effect on the distribution among taster classes. Females had a higher



maximum nausea score than males (12.4 £ 1.4 vs 7.3 £ 2.0, mean * SE, p=0.043).
NT had higher maximum nausea scores than T or ST, (14.8 £ 2.6 vs 7.1 £ 1.8, vs
9.8 £ 2.0), although only NT vs T was significant (p=0.015). NT also displayed a
more rapid and greater rise in mean nausea scores over 16 min.

Conclusions: NT are more susceptible to vection-induced nausea than T or ST,
which suggests that these two traits may have co-evolved in a reciprocal manner.
Because the NT trait may have conferred an evolutionary advantage by enabling
intake of fruits and vegetable containing bitter, yet beneficial, phytonutrients (e.g.,
flavonoids and glucosinolates), increased susceptibility to nausea may have arisen to
maintain protection against ingested toxins. Determination of taster status may have
clinical utility in the prediction of the risk of severe nausea associated with
chemotherapy, pregnancy, or motion.

Bitter Taster Status and Vection-Induced Nausea
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Non-HDL Cholesterol versus LDL-Cholesterol
in the Management of Dyslipidemia

William L Harris MD, Haiying Chen PhD,
Alain G Bertoni MD MPH, David C Goff Jr MD PhD
Clinical Research - Resident

Objectives: Management of dyslipidemia focused primarily on the use of statins for
low density lipoprotein cholesterol (LDL-C) has proven efficacy and is a target for
cardiovascular disease (CVD) guidelines. As evidence supports non high density
lipoprotein cholesterol (nHDL-C) as more predictive of CVD risk than LDL-C, some
experts suggest shifting the primary focus of dyslipidemia therapy to nHDL-C. We
compared the proportion and characteristics of persons that might be eligible for
lipid-lowering therapy (LLT) based on the current LDL-C approach and a proposed
nHDL-C approach.



Methods: We used existing data from the Glad Heart Trial to classify patients’
eligibility for LLT using LDL-C as per ATP III and using nHDL-C as per the metabolic
syndrome criteria in ATP III, but applied to all patients regardless of metabolic
syndrome status. Glad Heart was a randomized trial of 61 primary care practices in
western North Carolina and data were abstracted from charts of 5071 patients aged
21 to 84 years seen between May 1, 2004 and August 31, 2006.

Results: Of 1434 patients with lipid profiles, 365 (25.4%) would be eligible for
LLTbased on LDL-C and 362 (25.2%) based on nHDL-C. Only 93 (6.5%) would be
reclassified; 48 would be eligible based on LDL-C only and 45 based on nHDL-C only.
The nHDL-C only group was younger than the LDL-C only group (by 6.6 years,
p=0.02). Adjusted for age, the nHDL-C group had higher total cholesterol (TC)
(218.9 vs 201.2 mg/dl, p=0.01), higher triglycerides (TG) (255.8 vs 95.9 mg/dI,
p<0.01), and lower HDL-C (42.0 vs 52.0 mg/dl, p<0.01); LDL-C was only modestly
lower (125.6 vs 131.8 mg/dl, p=0.31). The groups did not differ by gender,
ethnicity, diabetes, CVD, or ATP III risk category.

Conclusion: Using nHDL-C as the primary focus for LLT may not alter the proportion
of patients eligible for LLT but could redefine the cohort to include younger patients
with different lipid disorders likely as a result of a greater focus on metabolic
syndrome. The implications on CVD prevention require further study.

8.
Clinical Outcomes Of Bare Metal Stents Versus Drug-Eluting Stents Target
Vessel Revascularization: Evidence For A High Risk Bare Metal Stent Cohort

Kevin R. Hayes, Robert J. Applegate, Matthew T. Sacrinty, Michael A. Kutcher,
Sanjay K. Gandhi, Renato M. Santos, William C. Little
Clinical Research - Resident

Background: Recent data suggest that mortality may be lower with drug-eluting
stents (DES) than bare metal stents (BMS) in off-label patients. However, the
potential mechanisms for this benefit remain unclear.

Methods: We assessed clinical outcomes 2 years £ 30 days after treatment for
target lesion revascularization (TLR) in 221 consecutive patients (137 of 1,451
(9.4%) BMS and 84 of 1,883 (4.5%) DES) at WFUBMC between 2002 and 2005.

Results: Clinical presentations of TLR were similar including ACS (76% BMS and
75% DES, p=0.88), and stent thrombosis (11% BMS and 15% DES, p=0.33),
although time to TLR was longer for DES, 385 (interquartile range 158-631) days,
versus BMS 154 (97-357) days, p<0.001. Treatment for TLR differed with
brachytherapy in 37% BMS, versus 4% DES, p<0.001 and DES placement in 25%
BMS versus 65% DES, p<0.001. At one year post-revascularization for TLR, the DES
versus BMS hazard ration (HR) for all cause death was 0.37 (0.13-1.11), and for
non-fatal MI or death 0.65 (0.30-1.42) (see Figure), and was similar in those treated
with or without brachytherapy.



Non-fatal Ml or death outcomes one year post-target lesion revascularization

All cause death Non-fatal Ml or death
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Cumulative Incidence (%)
Cumulative Incidence (%)

No. atrisk Time (months) No. at risk Time (months)

BMS 137 130 123 121 120 BMS 137 129 120 117 115
DES 84 82 82 82 80 DES 84 80 80 78 75

Conclusions: Patients with TLR after BMS have similar clinical presentations as
those with DES, but present more frequently and have significantly worse one-year
outcomes than those with DES. Further studies into this high-risk BMS subgroup are
merited.

Standardized Measure of Heart Rate Variability and
Applicability to ECG Diagnosis of Atrioventricular Nodal Re-entrant
Tachycardia and Atrioventricular Reciprocating Tachycardia

Steven J. Heatherly, M.D., Ph.D., Tony W. Simmons, M.D., Wesley K. Haisty, M.D.
Clinical Research - Resident

Introduction: Healthy subjects experience regular fluctuations in heart rate that
are guided by deterministic chaos. Loss of this heart rate variability (HRV) occurs in
various cardiac diseases. Studies have demonstrated increased morbidity and
mortality in patients with HRV diminishment or loss. One measure of HRV is the
square root of the mean squared differences of successive RR intervals, known as
rMSSD. HRV analysis has typically been utilized on longer duration recordings. It is
unknown if the rMSSD can be applied to a standard 12 lead ECG. We proposed to
analyze AVNRT and AVRT EP-proven ECGs with the rMSSD to ascertain its
applicability to a standard 12 lead ECG.

Methods: Retrospective data analysis of existing ECG and EP databases at Wake
Forest University Baptist Medical Center. EP studies from 1999 to May 2001 were
parsed into electronic database and queried to provide all SVT ablations for AVNRT
and AVRT. ECGs were selected with investigator blinded to diagnosis. ECGS were not
excluded for QRS variation or electrical alternans. Mean electrical axis and rMSSD
were calculated. Continuous variables had means, standard deviations and 95%
confidence intervals calculated. Independent t test, two-tailed were utilized to
analyze descriptive statistics. Categorical data was analyzed with Chi-square. A
three-predictor logistic regression model was fitted to the data to test the research
hypothesis regarding the relationship between likelihood of an ECG diagnosis of
ANVRT versus AVRT and predictor variables of rMSSD, QRS AXIS and QRS width.



Results: A sample size of 91 was provided from the database (AVNRT n=61 and
AVRT n=30). The vast majority of the AVNRT participants had common AVNRT
(96.7%). The majority of the AVRT participants had a concealed pathway (91%). All
participants had the use of Isoproterenol hydrochloride (Isuprel) during their EP
study (n=91). On average, participants with AVNRT were older (M=48.61, SE=2.3)
than participants with AVRT (M=36.5, SE=3.65). This difference was statistically
significant £(52)=2.979, p<0.005. Levene’s test for equality of variance was
significant F(1.23), p<0.5. Gender between the two groups did not differ significantly
(z=-0.1115, p>0.5). The rMSSD statistic demonstrated adequate standard deviation
and variance (M =4.181, Variance = 6.093, SD =2.468). The three-predictor logistic
regression model demonstrated the regression equation: DIAGNOSIS = [-1.73 +
0.2288*(rMSSD)]. The significance of individual regression coefficients indicated that
rMSSD was statistically significant (p<0.01), but QRS AXIS and QRS width were not.
The overall model was improved over the null model (X*=6.69, p<0.08). The Hosmer
and Lemeshow’s R% was 0.93, indicating significant improvement over the null
model with predictor inclusion. Standardized residuals were inspected and indicated
no unusual influences to the model. Average leverage was calculated and inspected
with no values larger that twice the value. Linear regression was then conducted to
assess for multicollinearity. VIF and tolerance statistics were inspected and yielded
no issues with multicollinearity. The logistic regression model provided dichotomous
prediction accuracy of 69% with a calculated sensitivity of 92% and specificity of
24%. For each point increase of rMSSD, the odds of being diagnosed with AVRT
increase from 1.0 to 1.26 (el®2288]), If the increase on the rMSSD was five points, the
odds increased from 1.0 to 3.13(e>"[0-2288]),

Conclusions: Heart rate variability is present within a 12 lead ECG demonstrating
tachycardia of AVNRT and AVRT. The rMSSD can be applied to a standard 12 lead
ECG and discriminate between AVNRT and AVRT. Increasing rMSSD scores are
associated with AVRT compared to AVNRT. Study limitations include the use of
Isuprel, though all participants received this medication and between-group
differences should not be influenced. Our database provided more patients with a
diagnosis of AVNRT than AVRT. It is possible that the smaller sample size in the
AVRT group could influence the data. Further, the inclusion of ECGs with electrical
alternans and varying degrees of aberrancy, while important for clinical diagnosis,
could influence the results. However, QRS width was not significant in the logistic
regression model suggesting this is not the case. The rMSSD in the logistic
regression model, while statistically significant, shows low specificity and is probably
not clinically meaningful for discrimination between AVNRT and AVRT.

10.
Esophageal Food Impactions & the Prevalence of Eosinophilic Esophagitis

Allen Jones, MD
Clinical Research - Resident

Background: Esophageal food impactions are the third most common cause for
nonbiliary emergent endoscopy (upper/lower GI hemorrhage being first/second).
Incidence, demographics, and etiology vary from study to study, with most agreeing
to an increased prevalence in men compared to women. There may also be an age
discrepancy with most males presenting at a younger age while females presenting
at an older age. In recent years, the most common causes of impactions have been



rings, webs, and strictures. However, eosinophilic esophagitis (EE) appears to be an
emerging cause. EE has not been accounted for in many previous studies so the
exact prevalence and epidemiology is unknown. There seems to be an increase in
diagnoses which may be due to an increase of biopsies being preformed, a greater
understanding of the condition, an increase in the use of PPIs which decreases the
prevalence of strictures due to Schatzki’s rings/peptic strictures, etc. It has been
postulated that the diagnosis of EE has been misdiagnosed in the past as it often
causes rings and strictures. Many studies suggest that is mostly a disease of
younger males (mean age around 34).

Aims/Objectives: This study aims to determine the incidence of both food
impactions and EE at North Carolina Baptist Hospital over the last 5 years and to
determine etiologies of impactions, epidemiology, risk factors, and seasonal patterns.

Methods: The study is a retrospective chart review including patients > 18 years
old requiring emergent EGD secondary to food impactions. The data collected
included age, gender, race, time interval from onset, time/day/month of
presentation, location and etiology of impaction, method and success rate of
removal, complications, and dilations/biopsies that were preformed.

Preliminary Results: Data was collected from 1/2004 to 9/2008 with 159 charts
being reviewed. A total of 135 patients were included in the study with 76 being >
50 yo and 59 being < 50 yo (1.29: 1). Male to female ratio was 1.41: 1. There
were 79 males with 42 being > 50 yo and 37 being < 50 yo (1.1: 1). There was a
total of 56 females with 34 being > 50 yo and 22 being < 50 yo (1.5: 1). 90% (121
pts) were Caucasian and 10% (14) were African American. Incidence per year is as
follows: 2004, 24 pts; 2005, 17 pts; 2006, 37 pts; 2007, 24 pts; and 2008 (only 9
months), 33 pts. The most common month of presentation was June (20) with
January-March having 33, April-June 43, July-September 36, and October-December
23. Most occurred over the weekend with 76 pts presenting Friday-Sunday while 59
presented Monday-Thursday. Distribution among time of day was equal with 69 pts
presenting between 0600 and 1800 while 66 pts presented between 1800-0600.
Success rate for removal of impaction was 92%. The type of food varied w/ beef
being most common (32%), then chicken (20%), pork (15%), and other (9%). 25%
were not documented. Causes for impactions were rings/webs (38%), unknown
(33%), strictures (19%), and EE (10%). Only 34 biopsies were taken, 14 being
positive for EE, accounting for 41% of the total biopsies.

Preliminary Conclusions: The prevalence of food impactions was higher in males
compared to females (1.41: 1), consistent with previous studies. There did not
appear to be a temporal component, but the majority of presentations did occur over
the weekends. Only 10% of the cases were documented EE, but EE accounted for
41% of the biopsies taken. Since EE can present with rings, webs, and strictures
and since only 25% of the cases were biopsied, it is likely that the actual prevalence
is much higher. Therefore, in the future, more biopsies should be performed in
patients with impactions to rule out EE even in the presence of rings, webs, or
strictures since the treatment of EE is completely different than the others.



11.
From the SUPPORT Trial to the Palliative Care Unit: Progress or Status Quo?

Laurel B. Kilpatrick, MD, Cynthia Lorenzetti, NP,
Chanita Molina, NP, R. Morgan Bain, MD
Clinical Research - Resident

Objectives:
1. Determine whether improvements have been made in specific end-of-life
outcomes for patients admitted to a palliative care unit.
2. Identify and discuss barriers to change and successful interventions.

Background: In 1995, the SUPPORT trial demonstrated no change in outcome or
patient care after implementation of an intervention designed to promote
communication about end-of-life issues between patients, families and physicians.
In addition, it showed that many decisions to forego resuscitative efforts occurred
within the last days of life. Over the past decade, research has focused on
overcoming barriers to effective end-of-life discussions and promoting the use of
advance directives. However, there is little information about the effect these
interventions have had on the specific outcomes measured in the SUPPORT trial,
particularly in the setting of a palliative care inpatient unit.

Methods: A retrospective observational cohort study was conducted to evaluate
characteristics of patients who expired in a palliative care unit at an academic
tertiary care center between July 1, 2007 and December 31, 2007. Patient electronic
records were reviewed for information correlating with demographics and outcomes
obtained in the SUPPORT trial.

Results: 126 patients were identified during the observation period. Average age
of cohort was 72.9 and 51% (64) were male. 30.2% (38) died from a chronic illness
while 31.7% (40) had cancer. 59.5% (75) of study patients spent some time in an
ICU with a median stay of 6 days, and 17.5% (22) had been on a mechanical
ventilator within three days of death. 52.4% (66) had either an HCPOA designated
or a Living Will. Median time for a DNR order prior to death was 6 days.

Conclusions: End-of-life discussions with patients and families are becoming more
prevalent, but aggressive life-prolonging therapies are still being sought in end-stage
disease.

12,
Asthma Control and Medication Affordability
at an Urban Community Health Center

KL King, S Stevens, M Wells, ] Beech, AR Chatterjee, KB Feiereisel, JL Wofford
Clinical Research - Resident

Background: 23.2 million adults have lifetime asthma, which leads to 52 million
prescriptions for rescue inhalers per year. In 2007, the nationwide cost of

prescription albuterol inhalers exceeded $1.1 Billion. Patients without prescription
drug coverage are forced to bear this financial burden or risk uncontrolled asthma



symptoms. This brings us to the question: Do patients who have trouble affording
rescue inhalers have more asthma related health service utilization?

Methods: All patients presenting to the Adult Medicine Clinic at an urban community
health center for a routine or urgent care visit were enrolled in the Asthma Disease
Registry if they answered 'yes' to having asthma. Patients completed a self-
administered or nurse-administered survey regarding disease control, exacerbation
frequency, health service utilization, and ability to afford rescue inhalers. Patients
rated their asthma as very well controlled, somewhat controlled, or not well
controlled.

Results: 246 patients were identified over the first 6 months of registry enrollment.
Patients were predominantly female (79%) and African-American (71%) with a mean
age of 45.14+14.2. Although more than half of patients reported rescue inhaler use of
more than 2 puffs per day (51%) and nocturnal symptoms more than 2 nights a
week (59%), only thirteen percent rated their asthma as ‘not well controlled’. Since
their prior clinic visit, (41%) reported having had an asthma attack, and (34%) had
sought clinical services (ED/clinic). (39%) of Medicaid patients reported unscheduled
ED/clinic visits compared with (29%) for private pay patients. Over one third (37%)
reported difficulty affording rescue inhalers though rates varied by insurance status
(62% - private pay vs. 35% - Medicaid).

Conclusions: In our sample population, more than one third of patients report
difficulty affording their rescue inhalers and insurance status appears to be
associated with affordability. Patient perception of their asthma control does not
appear to match actual disease control and patients with uncontrolled asthma utilize
health services frequently. Further analysis is needed to determine if the patients
who report difficulty affording rescue inhalers are the same patients who frequently
utilize health services for asthma.

13.
Highly Active Antiretroviral Therapy Hepatotoxicity According to Race

Zanetta S. Lamar, MD and Marina Nunez, MD, PhD
Clinical Research - Resident

Background: Hepatotoxicity is one of the side effects of Highly Active Antiretroviral
Therapy (HAART) in HIV-infected patients. It results in laboratory and imaging
studies that increase costs of HIV care. One of the mechanisms of HAART
hepatotoxicity is the development of metabolic disturbances which lead to liver
steatosis. Since steatosis has been reported to be more frequent among Hispanics
compared to other races, we hypothesize that this could be a reason for this group to
be at higher risk of HAART hepatotoxicity. The objective of this project was to
evaluate transaminase elevation on HAART in the absence of viral hepatitis, and
compare among different ethnic groups.

Methods: This is a retrospective, longitudinal comparative cohort study. All Hispanic
(H) HIV-infected anti-retroviral naive patients who initiated HAART and received it
for at least 6 months were identified from the HIV Clinic Database at WFUBMC.
Matching groups (1:1:1) of African American (AA) and white (W) patients were
selected from the same database. Tranasminases were followed from baseline to up



to 1 year. Hepatotoxicity was defined as ALT elevation of at least 1.5 times above
baseline levels at any time during follow-up. Univariate and multivariate regression
analyses were used to assess the role of race and other factors in the development
of HAART-related hepatotoxicity.

Results: One hundred and fourteen patients (79% males, with median age of 38
years) were included in the study. Median CD4 count and HIV load were 160
cells/mm3 and 75,000 copies/mL, respectively. ALT was elevated at baseline based
on AASLD definition in 59 (52%) patients. ALT levels were significantly higher in
patients consuming alcohol, 50IU/L, compared to 37 IU/L (p=0.03). Mild-to-
moderate HAART-related hepatotoxicity occurred in 22 (19%) patients: 7/35 (20%)
H, 7/38 (1.4%) W and 8/40 (20%) (ns). Multivariate analysis identified homosexual
contact as the only factor associated with hepatotoxicity [OR 3.06 (95% CI 1.12-
8.35); p=0.03]. Hepatotoxicity was more frequent among patients on NNRTI (6% vs.
25%) but the factor lost the statistical significance in the multivariate analysis. Mean
CD4 counts tended to be higher among patients with hepatotoxicity (262 vs.177
cells/mm?3; p=0.06). Factors which were not associated with hepatotoxicity include
gender, age, baseline or follow-up BMI and alcohol intake. Out of the 44 patients for
whom liver image study was available, steatosis was present in 2/5 (28%) patients
with hepatotoxicity compared to 11/39 (40%) without it (p=0.04).

Conclusions: Baseline ALT levels were often above normal limits in this cohort of
HIV-monoinfected patients. Nineteen % experienced mild-to-moderate-ALT elevation
within the first year of HAART initiation, with no differences across races. Steatosis
was present in (40%) patients with hepatotoxicity and in (37%) with history of
alcohol use. ALT elevations on HAART were more common among patients with
NNRTI use.

14.
Gadolinium Enhanced Magnetic Resonance Mean Voxel Signal Intensity
Within the Left Ventricular Myocardium Changes Prior to Ejection Fraction
Drop After Receipt of Cardiotoxic Chemotherapy

Lightfoot JC, D'Agostino, Jr. RB, Hamilton CA, Little WC,
Torti FM, Kock ND, Robbins M, Hundley WG
Clinical Research - Resident

Objective: To determine if serial measures of gadolinium (GD) signal intensity
acquired with cardiac magnetic resonance (CMR) during receipt of cardiotoxic
doxorubicin (DOX) chemotherapy are associated with left ventricular ejection fraction
(LVEF).

Methods: 40 Sprague-Dawley rats were divided into 3 groups receiving weekly
doses of: normal saline [NS] (n=7), 1.5mg/kg DOX (n=19), or 2.5mg/kg DOX
(n=14). 1.5 T CMR images of LVEF and myocardial GD signal were acquired before
and at 2 and 4 weeks after DOX treatment. LVEF was determined from a multi-slice
short-axis cine acquisition; signal intensity was obtained from an inversion recovery
(IR) mid-LV slice. Analysis of variance models were fit with group or LVEF drop
status (>10% drop in LVEF from baseline yes/no, or NS) as factors.



Results: LVEF was similar amongst the 3 groups at baseline (p=0.27), and at 2
weeks, (734+5%, NS; 74+5%, 1/5mg/kg DOX; 714+6%, 2.5mg/kg DOX). At 4 weeks,
LVEF after NS was unchanged (77+7%, p=0.93), but there was a >10% drop in
LVEF in 3/19 in the 1.5mg/kg DOX, and 10/14 in the 2.5mg/kg DOX groups: LVEF
was 77+7% in non-dropped and 64+8% in dropped groups at 4 weeks (p,0.001).
LVEF remained >70% in all animals at 2 weeks. In animals dropping their LVEF at 4
weeks, the GD signal within the LV myocardium was elevated relative to baseline at
week 2 (2 weeks prior to LVEF drop - Figure); in animals receiving NS or DOX
without LVEF drop, GD was not elevated at 2 weeks.

Conclusion: These data suggest gadolinium CMR may be useful to monitor for
doxorubicin chemotherapy cardiotoxicity: low serial measures of GD intensity
forecast no LVEF drop, whereas an increase in GD signal intensity forecasts a
clinically important drop in LVEF.

15.
Pericardial Fat and Left Ventricular End Diastolic Volume, A Subclinical
Marker of Heart Failure with Preserved Ejection Fraction: The Multi-Ethnic
Study of Atherosclerosis

Kevin C. Lingle, MD
Clinical Research — Resident

Background: Heart failure with preserved ejection fraction (HFpEF) is highly
prevalent and has similar adverse effects on quality of life and mortality as classic
systolic heart failure or heart failure with reduced ejection fraction (HFrEF). Although
the exact etiology of HFpEF is unknown, lower LVEDV in the context of increasing LV
mass is a specific marker for HFpEF. As a visceral adipose tissue, pericardial fat is
an inflammatory tissue that secretes adipocytokines. We hypothesized that
pericardial fat plays an incremental role in reducing left ventricular (LV) end-diastolic
volume and increasing LV hypertrophy through these adipocytokines, therefore,
predisposing individuals to developing HFpEF.

Methods and Results: Using standardized protocols, cardiac CT and MRI scans
were examined for pericardial fat and multiple markers of left ventricular (LV)
structure and function in 1,056 Multi-Ethnic Study of Atherosclerosis participants
without known cardiovascular disease (42.4% male; 44.8% Caucasian, 10.6% Asian
American, 21.3% African American, 23.3% Hispanic; ages 45 to 84 years). In this
cross-sectional analysis, after adjustment for age, gender, ethnicity, height, body
mass index, and LV end diastolic mass, each standard deviation greater volume of
pericardial fat was associated with a 5.6 ml smaller LV end diastolic volume (p <
0.0001), 3.4 ml smaller stroke volume (p < 0.0001), 3.5 ml smaller LV systolic
volume (p = 0.002), and a 0.05 g/ml greater LV mass-volume ratio (p < 0.0001).
Results did not change significantly when adjusting for diabetes, hypertension,
smoking history, physical activity, and coronary calcium score.

Conclusions: Greater pericardial fat volume is adversely associated with multiple
known markers of HFpEF in a “dose-response” manner, and therefore may play a
role in the development of HFpEF.



16.
The Evaluation of Bronchoscopy in Acute Leukemia: A Retrospective Review

John Piede?, Leslie Ellis?, Kevin High?, Doug Case®*, Bayard Powell?
Clinical Research - Resident

Background: Pulmonary infiltrates are a well-documented complication in patients
with acute leukemia and are treated according to guidelines established for the
febrile and neutropenic patient. Obtaining specific identification of the causative
organism, and therefore identifying the optimal treatment for the infection, has
posed a significant challenge. Bronchoscopy has remained an option for a more
definitive diagnosis, but the yield from this invasive method is limited and not
without risk. Although some diagnostic yield has been shown, it remains unclear
whether the data obtained from bronchoscopy affects clinical management.
Specifically, this has become a more relevant question today in the advent of a
newer generation of antifungal therapies. This information is of great clinical
importance should the data reveal that bronchoscopy does not significantly affect
medical management, thus sparing our patients from an unnecessary, invasive, and
risky procedure. The objective of this study is to characterize the data collected from
bronchoscopy and to identify whether information yielded from patients with acute
leukemia alters the clinical management of antimicrobial therapy in this population at
our institution.

Methods: Patients included in this study were greater than 18 years of age with
radiographic findings of pulmonary infiltrates and a diagnosis of acute lymphoblastic
leukemia (ALL), acute myelogenous leukemia (AML), or Burkitt's
lymphoma/leukemia who underwent a bronchoscopy at our institution between
March 1, 2001 and June 3, 2007.

Results: In this review of 96 patients, bronchoscopy failed to identify any
pathogenic organism in 77.1% (99% CI, 64.3%-87.1%) of the cases. Nine of the 22
patients (40.9%) with identified pathogenic organisms had directed changes in their
antimicrobial therapy within 10 days after bronchoscopy (99% CI: 16.2% - 69.5%).
Only 9.4% (99% CI, 3.3%-19.7%) of all patients benefitted from a directed change
in antimicrobial therapy within 10 days after bronchoscopy. On the day of
bronchoscopy, a total of 91.7% (99% CI, 81.7%-97.3%) of patients were currently
receiving at least one broad spectrum antibiotic and 83.3% (99% CI, 71.4%-91.8%)
of patients were receiving at least one antifungal agent. Seventy percent of our
patients were on broad spectrum antibiotics for greater than five days. Comparison
of the culture-positive to culture-negative groups indicated more positive cultures
associated with a longer period of neutropenia [20.5 vs. 9.0; p = 0.03] but not
length of hospitalization [24.5 vs. 16.0; p = 0.09] prior to bronchoscopy.

Conclusions: These data emphasize that bronchoscopy performed in leukemia
patients who have previously received extensive antimicrobial therapy rarely yields a
specific pathogen that changes therapy. Important limitations of our study include
the lack of a control group that did not undergo bronchoscopy, the aspergillus
galactomannan assay for bronchoalveolar lavage fluid was not yet in use, and we
collected limited data on the impact of negative culture data on clinician decisions. In
the interim, clinicians should carefully consider how the information obtained from
bronchoscopic evaluation, positive or negative, will influence overall management in
the era of effective broad spectrum therapeutic agents.



17.
You've Got Mail! -Technology Use Among Patients
in a Urban Community Health Center

Elizabeth Wood, David Miller, Kirsten Feiereisel,
Nancy Denizard-Thompson, James L. Wofford
Clinical Research - Resident

Background: Today's office practices are burgeoning with crowded schedules,
exploding patient panels, and requests for appointments and provider
communication. Many practices are interested in harnessing new technologies for
better patient care and improved health care access. Despite the wishes of
technology-savvy clinicians and staff, the question remains whether patients are
ready and able to use such technologies. We were specifically interested in
assessing the need for a better web presence for our clinic, patient education on the
internet, and scheduling appointments or communicating with office staff using email
or text messaging.

Methods: All patients presenting to clinic for routine or urgent clinic appointments
over a 1 week period in March 2009 underwent a nurse-administered standardized
questionnaire. Data elements included race, gender, age, and insurance status as
how often the patient used the internet, cell phone text messaging, and e-mail
utilization (daily, weekly, monthly, or never). For bivariate analyses, we collapsed
technology use into at least weekly (daily or weekly) and age to (>50 or not).

Results: A total of 291 patients were surveyed (response rate = 51.5%, 291/565).
To the question how often do you use the internet, 61% answered never and 34%
answered at least weekly. To the question how often do you use cell phone text
messages, 67% answered never and 26% answered at least weekly. Internet use did
not differ by race (AA-33% vs white - 38%, p=.26), nor did cell phone texting (AA-
28% vs white-21%, p=.15). There was no difference in internet or email use by
gender, but cell phone texting was more prevalent among females (31% s 19%,
p=.04). Patients aged 50 or less reported internet use and cell phone texting more
often than older patients (50% vs 17%, p<.001, 44% vs 7%, p<.001).

43.5% said they would use the internet to schedule appointments while 27.4% said
they would use cell phone text messages to schedule appointments.

Conclusions: Over half of our patient population never use the internet and cell
phone text messaging. However, nearly half reported that they would use the
internet to schedule appointments and one quarter would use cell phone text
messaging, potentially decreasing phone calls significantly.



18.
Rectus Sheath Hematoma Following Low Molecular
Weight Heparin Administration

Sharmin Basher MD, Eric L. Wallace DO,
Sonal Singh MD, Nancy M. Denizard-Thompson MD
Clinical Vignette - Resident

Rectus sheath hematoma (RSH) is an uncommon but potentially serious
consequence of low molecular weight heparin (LMWH) therapy. Given the wide range
of indications and relative ease of administration, LMWH use is becoming increasingly
common. We performed a systematic review of all published cases of RSH,
identifying 24 cases from 13 reports in addition to two unpublished cases at our
institution. These adverse reactions appear to be most common in elderly females,
occurring shortly after initiation of treatment or prophylactic dosing.

Providers should consider RSH in patients presenting with abdominal pain while
receiving LMWH especially in the elderly, patients with reanl insufficency and patients
on concomintant warfarin therapy. CT scanning is the diagnostic study of choice and
medical management appears to be the mainstay of treatment. The outcome
appears favorable in the majority of cases.

19.
Endoscopic, Radiologic and Manometric Features of an Incomplete Heller
Myotomy for Achalasia: Successful Treatment by Pneumatic Dilation

P. Wesley Benson, MD, John Long, MD, Nathan Shores, MD, Joel Bruggen, MD
Clinical Vignette - Resident

Laparoscopic Heller myotomy is an effective surgical treatment for idiopathic
achalasia. Unfortunately 5-10 % of patients develop recurrent dysphagia or chest
pain in the early postoperative period. The most common cause for recurrent
symptoms is an incomplete myotomy, in which the muscle fibers at the distal end of
the myotomy are not completely released. Proper recognition of an incomplete
myotomy is poorly described in the literature as is the best approach to therapy.

Our patient is a 63 year old African-American female with history of hyperlipidemia,
type 2 diabetes mellitus and hypertension who was diagnosed with achalasia using
barium esophogram and manometry. She presented with dysphagia to solids and
liquids along with a 40 pound weight loss. Specifically, manometry showed
hypertensive lower esophageal sphincter (48.0 mmHg), incomplete LES relaxation,
and aperistalsis with low amplitude simultaneous contractions after all wet swallows.
She underwent a laparoscopic Heller myotomy with anterior Dor fundoplication which
was initially successful. However, 1 year post-op she had recurrent dysphagia, chest
pain and weight loss. Further work up with esophagram, EGD and manometry
showed remarkable consensus that there was an isolated high pressure zone within
the proximal region of the LES with failure of relaxation. This zone was secondary to
intact LES fibers from incomplete myotomy and on EGD this area did not look like a
peptic or fibrotic stricture. It was concluded that pneumatic dilatation instead of a
repeat myotomy would be a reasonable therapeutic approach. The dilatation was
successfully performed with a 3cm balloon and at 4 month follow-up she reported



minimal to no dysphagia, no chest pain or regurgitation and had an 8 pound weight
gain.

In review of the literature a few studies by Cusumano, Guardino and Zaninotto et al.
have reported cases of successful pneumatic dilatation following failed myotomy with
success rates as high as 80 percent. Our case is significant because we were able to
selectively target and dilate a specific set of muscle fibers in the LES that were
incompletely ligated during her myotomy. More studies are needed to improve
recognition of an incomplete myotomy and to develop criteria for the selection of
patients who would most benefit from pneumatic dilatation after failed myotomy.

20.
Acute Renal Infarction from a Left Ventricular Thrombus

Amy B. Cooper, MD
Clinical Vignette - Resident

Learning Objectives:
1. To recognize acute renal infarct as a differential diagnosis in patients
presenting with acute flank or abdominal pain
2. To be aware of the common etiologies or predisposing factors that lead to
renal infarction

Case: 53 yo AAM with a history of HTN and HIV on HAART presented with complaints
of a one day history of intermittent, severe epigastric and right flank pain. The pain
was sharp and progressive in nature and associated with nausea, but no vomiting or
diarrhea. He also reported blood-tinged urine without dysuria or polyuria. On
physical exam, he was noted to be markedly hypertensive with tenderness to
palpation at the right upper quadrant without rebound or guarding. His
cardiovascular exam was notable for an S3 and 7cm of jugular venous distension
without evidence of lower extremity edema. Laboratory data was significant for a
normal complete blood count and comprehensive metabolic panel, but was notable
for an elevated LDH of 357. A contrasted abdominal and pelvic CT was obtained that
showed a segmental perfusion defect in the lower pole of the right kidney as well as
smaller perfusion defects in the upper poles of the right and left kidney concerning
for acute renal infarction. In attempts to establish the cause of his renal infarction, a
CT of the chest and a transthoracic echocardiogram were performed. CT of the chest
did not show evidence of thoracic aneurysm or thrombus, however, transthoracic
echocardiogram was significant for a depressed ejection fraction of 30% with global
hypokinesis as well the presence of a 0.9cm left ventricular thrombus. He
subsequently underwent cardiac MRI that did not show evidence of prior infarction or
infiltrative process with the most likely etiology of his poor left ventricular function
being idiopathic or HIV cardiomyopathy. The patient was started on long term
anticoagulation as well as appropriate medications for his diagnosis of heart failure
including a beta blocker and ACE inhibitor.

Discussion: Acute renal infarction is a rare diagnosis and can often be missed or
delayed as the presenting symptoms often mimic other conditions. The major risk
factors for developing renal infarction include thromboembolic disease related to a
thrombus in the heart or aorta and less commonly, in-situ thrombosis of a renal
artery. A clot originating in the left atrium or left atrial appendage is often the



embolic source in patients with atrial fibrillation, whereas a clot in the left ventricle is
the source in patients with systolic heart failure or myocardial infarction. Clinical
manifestations of acute renal infarction include sudden onset flank or abdominal pain
often associated with nausea and vomiting. Patients often have markedly elevated
blood pressure and may present with an elevated creatinine with or without
hematuria. An elevated LDH without a rise in aminotransferases is strongly
suggestive of renal infarction. The diagnosis of renal infarction is made by contrast-
enhanced CT in which the classic finding is a wedge-shaped perfusion defect. Once a
diagnosis is established, it is then necessary to determine the underlying cause by
evaluating for the presence of the above mentioned risk factors. The cornerstone of
management is anticoagulation with heparin followed by oral warfarin. Currently,
there is limited data to determine if endovascular therapy, including thrombolysis or
thrombectomy, is beneficial.

21.
Iatrogenic Intrapericardial Diaphragmatic Hernia: a case report

Brandon Drafts, MD; Haroon Chughtai, MD; and Daniel Entrikin, MD
Clinical Vignette - Resident

Learning Objectives:
1. Present a rare case of intrapericardial diaphragmatic hernia.
2. Publish novel images of this defect.
3. Discuss the different etiologies and clinical presentations.

Case: A 70 year-old Caucasian male presented to our institution as a transfer for
further evaluation and management of his presenting symptoms of dyspnea, chest
pain, and a sensation of chest fullness. He has a complicated history of multiple
hospitalizations for recurrent pericardial effusions and bilateral pleural effusions,
requiring a pericardial window three years ago along with humerous unsuccessful
bilateral thoracentesis and pleurodesis attempts. He also has a history of pulsus
paradoxus on exam.

On presentation, the patient’s vitals were stable and physical exam was only
remarkable for mild rhonchi and wheezing in all lung fields bilaterally. EKG showed a
normal sinus rhythm and normal axis, but had low voltage throughout. PA chest
radiograph demonstrated an enlarged cardiac silhouette with the gastric bubble
projecting over the heart and of a portion of the transverse colon superimposed over
the right heart border. The heart could not be visualized on TTE.

Cardiac MRI demonstrated a segment of the transverse colon and portions of
the stomach within the pericardial sac anterior to both ventricles. The
nonobstructive bowel communicated with the peritoneal cavity thru a defect in the
inferior pericardium that measured 6.5 x 5.4 cm. Cardiac function was preserved
with an EF of 64% and normal left ventricular wall motion.

The patient was determined to be high risk for surgical intervention and that
the hernia was not the cause of his recurrent pleural effusions. He remained in
stable condition and was discharged home for outpatient management.

Discussion: Intrapericardial diaphragmatic hernias are very rare and have three
known etiologies: traumatic, congenital, or iatrogenic. Traumatic herniation is the
most common cause and is usually due to high-force blunt injuries or penetrating
traumas to the chest or abdomen. Congenital causes are secondary to a



developmental failure of the septum transversum, which can create a
pericardioperitoneal opening. Iatrogenic causes related to prior surgery for
pericardial window are the most unique. To our knowledge this is only the ninth
reported case due to prior pericardial window; however, the true incidence of this as
a postoperative complication may have been underestimated before the advent of
cardiac CT and MRI. Clinical presentations are variable and commonly include
nonspecific cardiopulmonary or gastrointestinal symptoms that might delay the
diagnosis. Prior reports have shown more critical presentations with associated
complications including visceral strangulation, ischemic bowel, or cardiac tamponade,
which would indicate emergent surgical reduction and repair. It is important to
consider a diagnosis of intrapericardial diaphragmatic hernia in patients with prior
pericardial windows who present with dyspnea or chest pain.

22.
Idiopathic Retroperitoneal Fibrosis:
An uncommon cause of acute renal failure

T. Michelle Gillam, M.D., Nancy Denizard-Thompson, M.D
Clinical Vignette - Resident

A 41 year-old African-American gentleman presented to clinic with complaints of
back pain, lower extremity edema and pain with urination. His physical exam was
benign, however, laboratory evidence demonstrated acute renal failure with
creatinine of 11 mg/dl. Further work up to investigate the cause of the patient’s
renal failure with retrograde pyelogram revealed obstructive uropathy with fibrotic
encasement of the ureters associated with bilateral hydronephrosis and hydroureter.
PET computed tomography further demonstrated a large soft tissue mass encasing
the inferior vena cava, bilateral ureters and aorta. The mass was also found to
account for an acute deep venous thrombosis within the left femoral and external
iliac veins. Biopsy of the surrounding tissue was most consistent with the diagnosis
of idiopathic retroperitoneal fibrosis. The patient’s obstructive uropathy was treated
with bilateral ureteral stents with resolution of his creatinine to 1.7 mg/dl. He was
also placed on chronic Coumadin therapy for treatment of his DVT. The patient was
referred to Rheumatology and treatment was initiated with prednisone and
colchicine. The patient will continue with six weeks of these agents with repeat CT
scan to assess response of the retroperitonal mass to therapy.

Retroperitoneal fibrosis is a rare disease with idiopathic forms comprising
approximately 70% of cases. Secondary causes include infection, malignancy and
drugs. Insidious in onset, it typically presents with vague symptoms including low
back or abdominal pain, malaise and lower extremity edema due to vascular
obstruction. In the late stages, renal failure from obstructive uropathy can occur.
Typically diagnosed with CT of the abdomen and pelvis, treatment of idiopathic
retroperitoneal fibrosis (IRPF) typically includes urgent surgical relief of ureteral
obstruction if present. Medical management includes high dose prednisone therapy
for six weeks with continuance of therapy for six to eighteen months based upon
clinical response. Combined steroid therapy with colchicine has emerged as a new
modality for the treatment of IRPF with roughly two-thirds of patients demonstrating
clinical as well as symptomatic improvement. Recent studies have demonstrated
that steroid therapy alone has a roughly 75% initial success rate, though with many



of these patients demonstrating recurrence of disease within one year after steroid
withdrawal. However, mortality from IRPF is relatively low at 8%.

23.
Creutzfeldt-Jakob Disease: A Case of Rapidly Progressive Dementia

John Piede, M.D., Kevin Hayes, M.D., Sonal Singh, M.D.
Clinical Vignette - Resident

A 62 year old Caucasian female presented to the emergency department with a
rapidly progressive decline in functional status, failure to thrive, significant memory
disturbances, altered gait, and worsening difficulty with speech. She became
bedbound and her family was unable to care for her at home. She did not
have fever, sick contacts, seizures, strokes, head trauma, or loss of
consciousness. Two months prior she had a normal brain Magnetic Resonance
Imaging (MRI) with contrast, lumbar puncture, heavy metal screen, comprehensive
metabolic profile, and complete blood count with differential at an outside hospital
and was diagnosed with conversion disorder. There was no history of drugs, alcohal,
or tobacco use and she was not on any medications. On initial presentation to our
facility her vital signs revealed a blood pressure 140/54, temperature 96°F, heart
rate 102, respiratory rate 16, and an oxygen saturation of 96% on room air. Her
neck was supple without nuchal rigidity, and the cardiovascular, pulmonary and
abdominal exams were normal. Neurological exam demonstrated random,
generalized purposeless movements, aphasia, catatonic posturing with a blank stare,
and inability to follow any commands. She had only an occasional blink to threat,
spasticity of all extremities, 4/5 motor strength in the upper extremities,
spontaneous lower extremity movements, occasional whole body myoclonic jerks,
dystonic posturing of the left leg and right hand, diffuse hyperreflexia, and bilateral
patellar clonus. An EEG performed the morning of admission revealed 1 Hz periodic
sharp waves of approximately 150uV superimposed on generalized slowing. The CSF
was negative for bacterial and cryptococcal antigens, HSV and varicella PCR, and
VDRL and Lyme disease titers. Fungal, acid-fast, and bacterial CSF cultures were
also negative. An MRI of the brain with and without contrast revealed bilateral
caudate nucleus and scattered cortical signal abnormalities. The 14-3-3 CSF marker
returned positive. Testing of the stored CSF sample from 2 months prior was also
positive. The patient was transferred to the Palliative Care Unit and passed away 11
days after admission, three months from the onset of initial symptoms. The family
declined autopsy and brain biopsy. Creutzfeldt-Jakob disease is the most common of
the five prion diseases. Its incidence is rare (1:1,000,000 people per vyear
worldwide) and the average age of onset is 52 to 67 years. The diagnosis is
suggested clinically by rapidly progressive mental deterioration with startle
myoclonus (90%), corticospinal tract signs (40-80%), and extrapyramidal signs (20-
40%). The diagnostic test of choice is brain biopsy, but magnetic resonance imaging
of the brain, electroencephalogram, and 14-3-3 protein assay support the diagnosis.
There is no proven treatment, and death usually occurs within one year. CID should
be considered in all patients with rapidly progressive dementia. A complete medical
evaluation, including examination for 14-3-3, should be a part of the diagnostic
work-up to avoid the diagnostic pitfall of ascribing neurological findings to psychiatric
illness.



24,
An Interesting Presentation of Cushing’s Syndrome

Charis Taylor M.D., Nancy Denizard-Thompson M.D.
Clinical Vignette - Resident

Learning Objectives:
1. Understanding how hypertension and hypokalemia can be important clues to
the diagnosis of cushing’s syndrome

Case: 23yo hispanic male presented to the emergency department with a several
week history of muscle cramps, polyuria and polydipsia. The patient reported
significant weight gain over the past 2 years, diplopia without tunnel vision, and
anxiety. Patient was found to be hypertensive and exam was significant for oral
thrush, supraclavicular fat pads, moon facies, acanthosis nigricans, truncal obesity
and proximal muscle weakness of his deltoids bilaterally. Patient’s labs were
notable for profound hypokalemia (1.8), hypernatremia (152), and hyperglycemia
(298). Additional testing revealed a random cortisol of 57, 24 hour urine free
cortisol of 24,000 and ACTH level of 120. Patient appropriately suppressed morning
cortisol following high dose dexamethasone suppression test. An MRI of the brain
revealed a right posterior pituitary microadenoma. Neurosurgery performed bilateral
petrosal venous sampling with elevated ACTH levels following injection of
corticorelin. Patient responded well to transphenoid resection and both his diabetes
and hypertension improved dramatically.

Discussion: The pathogenesis of hypertension and hypokalemia is multifactorial but
important to understand given that cardiovascular disease related to hypertension is
the leading cause of morbidity and mortality in cushing’s syndrome. Excess ACTH
produces large amounts of cortisol which overwhelm the ability of the kidney to
convert cortisol to its inactive form, cortisone, by the enzyme 11B-HSD2. This results
in the activation of renal tubular type 1 (mineralocorticoid) receptors. Hypersecretion
of mineralocorticoids including corticosterone and deoxycorticosterone result in
hypokalemia. One study found that urine cortisol levels correlated to the degree of
hypokalemia but not the severity of hypertension. Alternative causes of hypertension
include increased peripheral vascular sensitivity to adrenergic agonists.
Glucocorticoids inhibit nitric oxide synthase thereby decreasing nitric oxide, a potent
vasodilator. Atrial natriuretic peptide, which decreases vascular tone, is also blocked
by hypercortisolism. Aside from definitive surgical treatment, spironolactone, which
blocks mineralocorticoid activity, and ketoconazole, which lowers cortisol levels, are
useful in the treatment of hypertension in these patients.
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Stem Cell Factor and cKit from Asthmatic and Normal Subjects Epithelial
Cells and Fibroblasts in Response to Inflammatory Mediators

J S Breit, MD, A T Hastie, PhD, P L Vestal, MS,
W C Moore, MD, S P Peters, MD, PhD and E R Bleecker, MD
Basic Research - Fellow

Rationale: Stem cell factor (SCF) induces mast cell hyperplasia, chemotaxis and
degranulation. Bronchial epithelial cells, fibroblasts, and mast cells release SCF. cKit,
the receptor for SCF, even after cleavage, may modulate SCF. We hypothesized that
cellular and extracellular levels of SCF and cKit for epithelial cells and fibroblasts of
normal and asthmatic subjects were increased by inflammatory mediators.

Methods: Normal and asthmatic epithelial cells and fibroblasts were stimulated with
IL4, IL9, IL13, TGF1, dexamethasone or albuterol. Extracellular SCF was measured
by ELISA. Cellular SCF and cKit were assessed by Western Blot. Data were analyzed
by standard statistics.

Results: Extracellular SCF from epithelial cells (N=4 normal), was significantly
increased for time of exposure to IL-13 (p=0.004) and albuterol (p=0.047).
Extracellular SCF from the fibroblasts (N=5 normal and 5 asthmatic), was also
significantly increased with an interaction between clinical category and time for IL-9
(p=0.019) and TGF1 (p=0.033). SCF release was not suppressed by
dexamethasone (asthmatics vs. normals, p=0.026). Cellular SCF in fibroblasts
displayed a significant interaction between clinical category and time for IL-4
(p=0.007) and TGF1 (p=0.01). Cellular cKit levels were reduced significantly for
asthmatics and normals by IL-4 (p=0.009). Release of soluble cKit approached
significant increases from asthmatic fibroblasts stimulated with TGFb1l (p=0.06).

Conclusions: SCF release and cellular levels for airway epithelium and fibroblasts
were significantly affected by Th2 inflammatory mediators important in asthma. In
addition, cKit responded to Th2 inflammatory mediators. Differences were observed
between fibroblasts of asthmatics and normals in response to therapeutic agents.
These results suggest complex regulation of SCF and cKit in airway resident cells in
asthma.

26.
Characterization of Asthma Cases and Controls with Rare £, Adrenergic
Receptor Gene Polymorphisms in a Multi-Ethnic Population

V_E Ortega, MD?, G A Hawkins, PhD?, D A Meyers, PhD! and E R Bleecker, MD*
Basic Research - Fellow

Introduction: Sequencing of the k,-adrenergic receptor gene (ADRE2) has revealed
multiple rare genetic polymorphisms. The frequency of these polymorphisms varies
between ethnic groups, while some are exclusive to certain ethnic groups. One
polymorphism, Thri®%Ile, alters beta agonist receptor binding affinity in vitro.



Methods: A 5.3 kb region of ADRE2 was sequenced in 177 African Amercian (AA),
286 Caucasian (CA), 24 Hispanic (HS) and 74 Puerto Rican (PR) asthma cases and
controls. 10 single nucleotide polymorphisms were genotyped in 506 AA, 597 CA,
and 234 HS. Subjects were characterized by pulmonary function, PC20, and clinical
indices of severity. Genotypic associations were calculated for individual and
combinations of polymorphisms.

Results: 6 rare polymorphisms were identified: Pro*His, Thr'®*Ile (rs1800888),
Ser??°Cys (rs3729943), Phe?*°Leu, Leu?**Pro, and a 25 bp insertion-deletion (in-del)
at bp position -376. The “His allele was unique to 1 AA case. The ?*°Cys allele was
unique to 30 AA (50% cases) and 1 HS. #*°Cys homozygotes were identified in 2 AA
cases. The ?*°Leu allele was unique to 1 CA control. A lower mean PC20 (mg/ml) was
observed in AA and HS cases with the rare **Ile allele compared to those with the
common allele [1.28 vs 4.07 (p=0.08) and 0.99 vs 4.48 (p=0.0006)]. A lower mean
PC20 was also observed in AA cases with the rare *?°Cys allele (1.38 vs 4.15,
p=0.004). The '*Ile allele was identified in 2 PR reporting life threatening events.
Leu3**Pro was identified in 1 PR case with 4 ED visits over the last year. A -376 in-del
was identified in 9 AA and 2 PR. The combined effect of all rare alleles in AA cases
resulted in higher FEV1 reversibility compared to those with common alleles (26.95
Vs 16.6%, p=0.03).

Conclusion: Individuals with rare ADRE2 alleles exhibit ethnic-specific phenotypes
that provide the rationale for larger population-based and functional genetic studies.

27.

Methylation-Specific Sequencing of the £2 Adrenergic Receptor Gene in
Asthma Cases and Controls

V_E Ortega, MD?, D A Meyers, PhD?, E R Bleecker, MD* and G A Hawkins, PhD*!
Basic Research - Fellow

Introduction: The «, adrenergic receptor gene (ADR:2) has been intensively studied
and contains polymorphisms that affect receptor response to beta-agonists (BA) in
vitro. Genetic association studies of ADR:2 single nucleotide polymorphisms (SNP)
demonstrate conflicting data regarding the effects of genetic variation on BA
response in vivo. DNA methylation is an epigenetic mechanism that regulates gene
expression without modifying the genetic code.

Methods: DNA was isolated from whole blood from 10 cases with asthma [6 African
Americans (AA), 4 Caucasians (CA)], 2 controls (1AA, 1CA), and peripheral blood
lymphocytes (PBL) from CA controls. DNA samples were treated with bisulfite
(methylSEQR™ Bisulfite Conversion Kit, ABI) to convert unmethylated cytosines to
uracil. DNA primers specific to converted DNA were designed to amplify and
sequence CpG islands and the adjacent genomic regions of a 4.2kb region of ADRR2.

Results: 30 DNA methylation sites were identified in ADRE2, 8 in the promoter
region. 18 sites showed varying degrees of methylation between samples. 12 sites
showed complete methylation, including a SNP at nucleotide 523, Arg'”>Arg
(rs1042718). PBL samples showed 4 methylation sites within the promoter region
that were not identified in whole blood. There was a trend towards increased



methylation within the promoter in asthma cases with an FEV1>80% and controls
compared to cases with an FEV1<80% (p=0.08).

Conclusions: ADRE2 has methylation within its promoter and coding regions,
including a SNP associated with BA response, Arg'”>Arg. The genotypic effects of
Arg'’>Arg may be due to methylation of the C allele. There is a trend towards
increased methylation within the promoter region in milder asthmatics and controls.
The small sample size limits any conclusions regarding the epigenetic effects of
methylation in ADRE2, however these findings provide the rationale for larger
population-based and functional genomic studies.

28.
Associations Between Genetic Variations in NOS1AP and QT Interval
Duration in Four Racial/Ethnic Groups in the Multi-Ethnic Study of
Atherosclerosis (MESA)

Shah SA, Herrington DM, Howard TD, Burke GL, Kao WH, Guo X, Siscovick DS,
Chakravarti A, Lima JA, Psaty BM, Tomaselli GF, Rich SS, Bowden DW, and Post W
Basic Research - Fellow

Introduction: The electrocardiographic QT interval is an independent risk factor for
sudden cardiac death (SCD). A genome wide association study (GWAS) identified
NOS1AP variants associated with QT, which has been replicated in predominantly
Caucasian populations. The MESA study provides an opportunity to study single
nucleotide polymorphisms (SNPs) in NOS1AP for association with QT interval in an
ethnically diverse cohort.

Methods: Twenty-eight tagging SNPs, starting in the first intron and spanning the
entire gene, were genotyped using the Illumina GoldenGate assay in 2880 men and
women, age 45- 84 years, without known CVD in MESA, including equal numbers of
Caucasians (CAU), African-Americans (AFA) , Hispanics (HIS) and Chinese (CHN) US
subjects. QT was determined using a standard 12-lead ECG recording. Associations
between QT interval and genotypes were evaluated using multiple linear regression,
adjusted for heart rate (HR), age, gender, and study center, stratified by
racial/ethnic group, using an additive model of inheritance.

Results: Associations between genotype and QT interval were more significant in
CAU (11 SNPs, p= 6.0x1077 - 0.027) than in AFA (3 SNPs, p= 0.031-0.046), CHN (5
SNPs, p= 0.011- 0.040) or HIS (3 SNPs, p= 0.005- 0.030). In CAU, each additional
copy of the minor allele in rs1572495 was associated with a 1.4% msec increase in
QT in CAU (p= 0.024). The preponderance of significant CAU and HIS SNPs were at
the 5’ end of NOS1AP (some within similar LD blocks), while significant associations
in CHN were only at the 3" end.

Conclusions: NOS1AP variants are associated with QT interval in CAU, HIS, and
CHN. However, the location of significant SNPs varies across racial/ethnic groups. We
have identified possible novel variants at the 3’ end of NOS1AP associated with QT in
CHN only. Further genotyping within these regions should be pursued to determine
functional genetic variants affecting QT interval and the potential risk for SCD.
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Same-day combined EUS/ERCP to investigate biliary and pancreatic
disorders: better together.

Samer Charbel, James Kimberly, Jason Conway,
John Gilliam, John Baillie, Girish Mishra
Clinical Research - Fellow

Study Aims: To review our two year experience of EUS followed by ERCP under
general anesthesia for the evaluation of pancreatic and biliary disorders.

Introduction: Traditionally, EUS and ERCP have been performed as two separate
procedures on separate days. There are limited reports on the use of EUS followed
by ERCP during the same sedation.

Methods: Patients with the following conditions were considered candidates for
EUS/ERCP:

a) Idiopathic recurrent acute pancreatitis (IRAP)

b) Common bile duct (CBD) dilatation or stricture on cross sectional imaging

c) Suspicion of pancreatic or biliary mass

d) Suspicion of choledocholithiasis on imaging

e) Suspicion of chronic pancreatitis
Data were collected on the following parameters: patient demographics, procedure
indications, EUS and ERCP findings, status of ERCP after EUS findings (ERCP
cancellations).

Results: Between October 2005 and November 2007, 227 patients underwent
combined EUS and ERCP performed under the same sedation (GA). ERCP was
cancelled in 39/227 (17%) patients based on the EUS findings. In the subgroup of
patients with IRAP at least one potential etiology of pancreatitis was indentified in
36/48 pts (75%) using this approach. Gallbladder and CBD sludge or stones were
found in 17/36 patients (47%). Pancreas divisum was found in 7/36 patients (19%).
Sphincter of Oddi dysfunction (SOD) in 6/36 patients (19%). Pancreatic mass in
5/36 patients (13%). 8pts had sphincter of Oddi manometry (SOM) to rule out SOD:
6/8 (75%) had elevated pressures. The mean duration of EUS was 19.8 mins (SD *
14.0).

Conclusions: In this cohort of patients, 17% of ERCPs were avoided based on the
EUS findings, with likely cost savings and risk reduction. For patients with IRAP,
combined EUS/ERCP identified a potential cause of pancreatitis over 75% of the
time. On average, EUS added only 20 minutes to the overall procedure time.
Combination EUS/ERCP performed under the same sedation is a logistically feasible
and efficient way to investigate pancreatic and biliary disorders.
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Current trends of blood pressure measurement in Critically Ill patients

Kirk DePriest DO, Russell Blair MD, Raja Chatterjee MD,
David Bowton MD, Robert Chin MD
Clinical Research - Fellow

Background: Clinical outcomes in critically ill patients are routinely associated with
maintaining a mean arterial pressure greater (MAP) than 65 mmHg. Current
guidelines do not suggest the best method for obtaining blood pressures in critically
ill, septic and septic shock patients.! Available blood pressure measurement methods
include non-invasive auscultatory and oscillometrics as well as direct arterial line
placement. Because there is no validation for oscillometric non-invasive blood
pressure use in critically ill patients, we designed a survey to assess the current
trends in usage of non-invasive blood pressure monitoring (NIBP) and intra-arterial
blood pressure monitoring in critically ill patients.

Methods: We sent out a ten question survey to 880 individuals through the Society
of Critical Care Medicine e-mail using a web-based questionnaire. We targeted
attending physicians, fellows, nurses, physician extenders and medical students who
work in intensive care settings. The survey included questions about the general
demographics of the hospital and intensive care unit (ICU). We also asked 7
questions regarding the use of non-invasive blood pressure monitoring and intra-
arterial blood pressure monitoring in intensive care patients.

Results: One-hundred forty seven responses (16.7%) from 6 regions of the United
States, Canada, Amsterdam and Puerto Rico were compiled. Responses were
primarily from attending physicians (124; 84%) and the remaining were from
fellows, residents, nurses and physician extenders. All survey responders claimed to
use both non-invasive blood pressure cuffs and intra-arterial lines in their ICU
patients. When NIBP cuffs are used, 70.7% of responders said that they determined
the appropriate cuff size by estimation, 19% by direct measurement and 10.2% did
not know.

When asked where blood pressure measurements were taken- wrist, upper arm,
forearm, thigh, or ankle- 100% commonly used the upper arm. The thigh and ankle
were used commonly by 28.6 and 37.4% of respondents respectively, whereas the
forearm and wrist were not used commonly.

We also collected responses regarding the specific patient populations and
management issues regarding NIBP (see Table 1 and 2).When asked which method
is considered the most accurate representation of central blood pressures 89.1%
(131) chose a-line, 4.1% (6) chose NIBP, and 6.8% (10) did not know.

Discussion: Our results show that NIBP monitoring is commonly used in the
management of ICU patients, with almost half of the responders using NIBP
monitoring in the management of patients requiring vasopressors. Despite the lack
of validation in critically ill patients, 100% of responders use NIBP monitoring in
these patients, and 92.5% use in presumptively hypotensive pts (85.7% on
vasopressors).



Table 1.

In your ICU is NIBP monitoring used on the following

patients?
Yes No Don't know Response
count
Normotensive 100.0% (147) 0.0% (0) 0.0% (0) 100.0% (147)
Hypotensive 92.5% (136) 7.5% (11) 0.0% (0) 147
Requiring 85.7% (126) 14.3% (21) 0.0% (0) 147
VaSopressors
Hypertensive 90.5% (133) 8.8% (13) 0.7% (1) 147
Urgency/emergency
Table 2
Do you use data from NIBP monitoring to make patient management decisions in these
patients?
Commonly Seldom Never Response
count
Normotensive 96.6% (142) 3.4% (5) 0.0% (0) 147
Hypotensive 73.5% (108) 23.1% (34) 3.4% (5) 147
Requiring 47.6% (70) 46.9% (69) 5.4% (8) 147
VaSopressors
Hypertensive 60.5% (89) 34.7% (51) 4.8% (7) 147
Uregency/emergency
References:

1. Dellinger RP, Levy MM, Carlet IM, et. al: Surviving Sepsis Campaign:
International guidelines for management of severe sepsis and septic shock:
2008 [published correction appears in Crit Care Med 2008; 36:1394-1396].
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Do Oscillometric Blood pressure Measurement in Upper and Lower
Extremities Correlate in Patients in the Intensive Care Unit?

KL DePriest DO, CG Cauthen MD, CD Perry MD, RA Blair MD,
AB Chatterjee MD FCCP, DL Bowton MD FCCP, R Chin Jr MD FCCP
Clinical Research - Fellow

BACKGROUND: In intensive care units (ICU) monitoring of systolic, diastolic and
mean arterial blood pressure can be done by non-invasive oscillometric techniques
(NIBP). Previous studies have confirmed accuracy and precision in ambulatory
patients when compared with intra-arterial blood pressure (IABP).However, there are
no studies evaluating the accuracy or precision of NIBP monitoring in routine or




complex ICU patients at alternate sites such as the lower extremities. The goal of our
study was to compare NIBP measurements of upper and lower extremities in this
population using IABP as the criterion standard.

METHODS: Subjects were enrolled based on pre-defined inclusion/exclusion
criteria. Arterial catheters were calibrated per standard ICU protocol, and NIBP
measurements were acquired using a standard oscillometric monitoring system per
nursing and manufacturer’s protocols from the arm, wrist, ankle and thighs.
Standard cuff sizes were used based on measurements at each site.

Measurements at the wrist and arm were categorized as upper extremity, and
measurements at the ankle and thigh were categorized as lower extremity.
Scatterplot and Bland-Altman analyses were performed. Demographics, medications,
laboratory values and edema scores were documented and analyzed by ANOVA.

RESULTS: Seventy-three (73) subjects were screened. Three hundred eighty-nine
(389) blood pressure measurements in forty-five subjects (n=45) were recorded.
Mean upper and lower extremity oscillometric mean arterial pressure (MAP)
measurements were plotted against each other and the coefficient of determination
(R2) was calculated as 0.55 with precision of 25.45 and bias of -4.99.

Upper extremity and lower extremity MAP measurements were also plotted against
arterial line measurements with an R? of 0.61 and precision of 18.54 and bias of
1.59. Each individual site NIBP MAP was also plotted against arterial line MAP giving
a R? of 0.55, precision 25.53 and bias of 6.92. Greater than 34% of UE MAPs differed
more than 10 mmHg from A-line MAP. Greater than 60% of LE MAPs differed more
than 10 mmHg from A-line MAP.

CONCLUSION: Limited correlation existed in NIBP measurements between upper
and lower extremities in an ICU patient population. Additionally, limited correlation
was found between NIBP and IAPB measurements of blood pressure in these
patients.

CLINICAL IMPLICATIONS: Based on this data, caution must be exercised when
using non-invasive blood pressure measurements in clinical decision making in
intensive care populations.

References:
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oscillometric blood pressure measurements in critically ill patients. Crit Care
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3. Davis J, Davis I, Bennink LD, et al. Are automated blood pressure
measurements accurate in trauma patients? J Trauma. 2003; 55: 860-863



32.
Placebo Is Becoming More Effective in Crohn's Disease

William C. Gallahan?, Douglas Case?, Richard S. Bloomfeld!
Clinical Research - Fellow

Purpose: Randomized, placebo controlled trials are typically used to assess the
efficacy of new therapies for Crohn’s Disease. The placebo response and remission
rates vary among different studies. The purpose of this study was to analyze how the
placebo response and remission rates in Crohn’s trials have changed over time in the
new era of parenteral biologic therapies.

Methods: A comprehensive search for randomized, placebo-controlled trials of
parenteral biologic therapies for the induction of active Crohn’s disease was
conducted using online databases. Those trials with an open-label induction were
excluded, as were phase I studies. For each trial, the placebo response and
remission rates and the study week at which those rates were assessed were
recorded. Using logistic regression, the placebo response and remission rates were
then analyzed as a function of when the trial was published and the study week at
which they were assessed.

Results: A total of 19 trials, published from 1997 through 2007, were included in
the study. As shown in Figure 1, the placebo remission rate increased significantly
with each successive year of publication (OR 1.05 [C.I. 1.01 - 1.08], p=0.0051),
meaning the odds of a placebo-induced remission increased by 5% per year. The
increase in placebo response over this time was not statistically significant (OR 1.01
[C.I. 0.98 - 1.04], p=.5340). The odds of a placebo induced remission (OR 1.15
[1.12 - 1.18], p <.0001) and response (OR 1.12 [1.09 - 1.14], p <.0001)
significantly increased as the week of evaluation increased.

Conclusion: The remission rate in the placebo arm of trials of parenteral biologic
therapies for Crohn’s disease has significantly increased over the past decade. The
placebo response rate has not seen a significant increase. The placebo response and
remission rates increase with the week of evaluation. There are multiple factors that
contribute to this increase in placebo induced remission in Crohn's Disease over time,
and accurate estimates of the placebo response and remission rates are crucial in the
design of new trials for Crohn's therapies.

33.
The Measurement of Pleural Fluid pH
in the United States: Perception vs. Reality

PH Lenz MD, MR Bowling MD, JF Conforti DO, AB Chatterjee MD FCCP,
EF Haponik MD FCCP, R Chin Jr MD FCCP
Clinical Research - Fellow

Background: Pleural fluid (PF) pH measured by a blood gas analyzer (BGA) is an
important tool used to guide the management of patients with parapneumonic
pleural effusions. The BGA method is the most accurate and is currently the only
validated method of PF pH measurement in the literature. Not all US hospitals use
BGA for PF pH determination and instead use other non-validated methods such as



pH meter or pH stick. A recent report in North Carolina demonstrated that 57% of
pulmonologists had an inaccurate perception of how PF pH was measured at their
hospital lab. We investigated if pulmonologists across the USA knew how PF pH was
measured at their affiliated laboratory. We hypothesized that a national discrepancy
exists between the actual modality used for pleural fluid pH measurement and how
pulmonologists believe it is measured. This could affect clinical management.
Methods: We used email to randomly contact pulmonologists across the United
States and then conducted an online survey to determine how they thought PF pH
was measured at their lab. We then independently contacted their affiliated lab and
asked how PF pH was actually measured.

Results: 278 pulmonologists were surveyed representing all states except WY &
NC. 246/278 (88%) answered that they use PF pH to guide management of
parapneumonic effusions. 111 of those 246 did not recognize BGA as the most
accurate and validated method. 153/246 said their lab uses BGA to measure PF pH,
but 53 of those 153 (35%) were wrong in that assumption.

Conclusions: Nearly one-half of pulmonologists surveyed did not recognize BGA as
the most accurate and validated method of PF pH measurement. Furthermore, over
one-third of pulmonologists who use PF pH to guide management were wrong in
their perception of how PF pH is measured at their facility. This could lead to
erroneous decision making in the management of complicated parapneumonic
effusions.

34.
Moderate Alcohol Intake Is Associated with Lower Dementia Incidence:
Results from the Ginkgo Evaluation of Memory Study (GEMS)

Deanna Mangieri, DO?'; James Lovato MS!; Jeff Williamson, MD, MHS;*
Annette Fitzpatrick, PhD?; Hal Atkinson, MD*; Judith Saxton PhD?;
Stephen Rapp PhD?'; Michelle Carlson, PhD*; Steven T DeKosky MD?
Richard Nahin, PhD>; Kaycee Sink, MD, MAS!

Clinical Research - Fellow

Background: Moderate Alcohol intake has been associated with reduced risk of
dementia in middle aged adults. It is not clear whether this association is also true
for older adults or those with existing Mild Cognitive Impairment (MCI).

Purpose: To determine the relationship between alcohol intake and incident
dementia in 3069 community-dwelling older adults enrolled in GEMS.

Methods: Participants were 75+ years old and without dementia at the time of
enrollment. Extensive cognitive testing was administered at baseline and participants
were classified as cognitively normal or as having MCI. Weekly alcohol consumption
was self-reported at baseline and categorized as none, 1-7 (light), 8-14 (moderate),
and >14 (heavy) drinks/week. Unadjusted and adjusted proportional hazards
models were used to determine the association between baseline alcohol
consumption and incident dementia over a median follow-up of 6 years.

Results: Among the 3069 participants (mean age 79.1 yrs, 46% women, 95%
White), 2587 were cognitive normal and 482 had MCI at baseline. There were 523



incident cases of dementia. The distribution of alcohol consumption per week was
0=42.6%; 1-7=38.2%; 8-14=9.4%; >14= 9.8%. After adjustment for
demographics, smoking, co-morbidities, depression, social activity, and baseline
cognition (3MSE score), moderate alcohol intake was associated with a 40% lower
risk of dementia in participants with normal cognition at baseline, but not in those
with MCI. Heavy drinking was associated with higher risk of progression to dementia
in those with MCI. The table presents the adjusted Hazard Ratios (95% confidence
intervals) for risk of incident dementia.

Normal (n=2587) | MCI (n=482)

(drinks/wk) HR | 95% CI HR | 95% CI
Abstainers (0) 1.00 | -- 1.00 | --
Light (1-7) 0.890.69—-1.15 | 0.99]0.70—1.39

Moderate (8-14) | 0.60 | 0.37 — 0.97 [ 0.96 | 0.53 -1.74

Heavy (>14) 0.820.52-1.28 | 1.84]|1.03-3.30

Conclusions: Among cognitively normal adults, aged 75 and older, moderate
alcohol intake (1-2 drinks/day) is associated with 40% lower risk of dementia over 6
years. There appears to be no benefit from mild-moderate alcohol intake in those
with MCI; and risk of conversion to dementia is higher for heavy drinkers. Current
recommendations not to exceed 2 drinks/day are supported by these data.

35.
Spontaneous Clearance of Hepatitis C Virus is More Common with Sexual
than Parenteral Routes of Transmission in HIV-infected Patients

Nathan Shores, MD; Marina Nuriez, M.D., PhD
Clinical Research - Fellow

Background: There are conflicting data regarding the incidence and factors
implicated in spontaneous clearance of hepatitis C virus (HCV) after acute infection.
The goal of this study was to determine the epidemiological factors that predict
resolution of acute HCV infection without therapy in patients with human
immunodeficiency virus (HIC)

Methods: Design: We conducted a retrospective, multivariate analysis of
epidemiological data from HIV-infected patients presenting from 2000 to 2007 with
evidence of past or present HCV infection. Setting: Data was collected from one
American and 2 European HIV treatment clinics. Patients: A final cohort of 769 HIV-
infected patients referred for treatment with available test results for antibody to
HCV, HCV RNA, and hepatitis B surface antigen were included for analysis. Main
Outcome Measures: We calculated spontaneous clearance rates based on race,
geographic location, gender, transmission risk factors and hepatitis B virus
coinfection.

Results: Patients who admitted to a history of injection drug use spontaneously
cleared the HCV infection significantly less often (11.6%) than those in whom sexual
transmission was the presumed route of HCV infection (21.9%) (p=0.004). This
difference was more pronounced when heterosexual contact as the source of



infection was analyzed separately. Multivariate analysis identified heterosexual HCV
transmission (OR 2.81, 95% CI 1.55-5.09) and hepatitis B surface antigen carrier
status (OR 10.3, 95% CI 4.29-24.73) as independent factors predicting spontaneous
HCV clearance. No differences according to gender, race or geographical origin were
observed.

Conclusion: In summary, sexual transmission, particularly heterosexual, and
hepatitis B virus coinfection were the only factors associated with spontaneous HCV
clearance in this HIV-infected population.

36.
Virological rather than host factors are associated with transaminase levels
among HIV-HCV-co-infected patients

Nathan J. Shores, M.D.!, Ivana Maida, M.D.?,
Leticia Perez-Saleme, M.D.3, Marina Nufiez, M.D., Ph.D.*
Clinical Research - Fellow

Background: Alanine aminotransferase (ALT) levels represent an inexpensive and
easy-to-obtain parameter in the assessment and monitoring of chronic HCV infection,
which provide information on liver histological activity. HCV-infected African
Americans (AA) have lower ALT levels. Here we examine factors linked to ALT levels
in a large and diverse HCV-HIV-co-infected population.

Methods: Retrospective, cross-sectional, multicenter study. Data from HIV-infected
patients (2000 to 2007) with evidence of active HCV infection and negative hepatitis
B surface antigen were included for analysis. Host and virological factors possibly
associated with ALT levels were analyzed by multivariate regression analyses.

Results: 289 patients were included in the study: 142 AAs, 144 Caucasian. AAs had
lower ALT levels and were more often infected by HCV genotype 1 compared to the
others. ALT levels were higher among patients with HCV RNA levels >500,000 IU/mL
compared to those with lower HCV load and among HCV-3- compared to HCV-1-
infected. In multivariate analysis, only HCV genotype 3 [B 0.2 (95%CI 13.39-52.33);
p=0.001] and HCV RNA > 500,000 IU/mL [B 3.1 (95%CI 7.67-34.75); p=0.002]
were independent predictors of higher ALT levels. Per AASLD definition, 18.2% had
ALT levels within normal limits. Male sex and HCV RNA <500,000 IU/mL predicted
having ALT within normal limits.

Conclusion: Hepatitis C viral factors rather than race were associated with ALT
levels in this HCV-HIV-co-infected population. Thus, patients with genotype HCV-3
and RNA >500,000 IU/mL had higher ALT levels. ALT were within normal limits in
18% of patients, who more often were male and had HCV RNA <500,000 IU/L.
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Modification of the Effect of Glycemic Status on Aortic Distensibility by Age
in the Multi-Ethnic Study of Atherosclerosis

R. Brandon Stacey, Alain Bertoni, John Eng, David A. Bluemke,
W. Gregory Hundley, and David Herrington
Clinical Research - Fellow

Background: Elevated serum glucose from diabetes mellitus (DM) or impaired
fasting glucose (IFG) shares many mechanisms with aging that decrease aortic
distensibility (AD), such as glycation of the extra-cellular matrix. However, little
data compares the simultaneous effects of elevated serum glucose and aging on AD.
To study this, we examined the relationship between fasting glucose status, age, and
AD in the Multi-Ethnic Study of Atherosclerosis (MESA): a multi-ethnic cohort of
individuals aged 45-84 years without clinical cardiovascular disease.

Methods: In MESA, participants with normal fasting glucose (NFG; n = 2270), IFG
(n = 870), and DM (n = 412) underwent MRI assessment of proximal thoracic aortic
distensibility. This sample was 46% male, 42% white, 30% AA, 11% Asian, and
17% Hispanic. The relationship between glucose status, age, and AD was analyzed
with general linear models by adjusting for factors influential on AD. An interaction
term was used to determine if age modified the effect of glucose status on AD.

Results: AD was lowest among those with DM. The interaction term was significant
(p = 0.024). Comparing participants less than 65 years of age, AD was different
between NFG and DM (p < 0.01), and between NFG and IFG (p = 0.035). In those
older than 65, fasting glucose status was not a significant predictor of AD (p = 0.16).
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Conclusions: Our data indicate that there are overall differences in AD between
DM, IFG, and NFG. However, age modified the effect of glucose status such that
differences between the groups diminished with advancing age.
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Chemical Colitis: An Unusual Complication of a Gynecological Procedure

Rizwan Ahmed, William C. Gallahan, John D. Long
Clinical Vignette - Fellow

A 51-year-old female presented to Gynecology with feculent vaginal discharge,
concerning for a recto-vaginal fistula. Flexible sigmoidoscopy and barium enema
were normal. Gynecology instilled a saline-peroxide solution into her rectum via rigid
sigmoidoscopy to assess for effervescence into the vagina. No fistula was found.

The day after, she had mild rectal bleeding. The hematochezia worsened, followed by
tenesmus and abdominal pain, prompting admission five days later. Abdominal CT
revealed circumferential thickening and inflammatory stranding involving the
descending and sigmoid colon. Flexible sigmoidoscopy revealed severe proctitis and
distal colitis with friable, erythematous mucosa covered with whitish exudates
(Figure A). Pathology showed mucosal erosion, hemorrhage, and inflammation,
consistent with chemical colitis. With IV antibiotics and bowel rest, her abdominal
pain and hematochezia resolved. She was discharged on antibiotics and was
asymptomatic one month following her procedure.

Discussion: Fewer than 100 cases of chemical colitis have been reported. Most have
involved the inadvertent contamination of endoscopes with hydrogen peroxide
and/or glutaraldehyde during the disinfection process. Peroxide mixtures are also
used in the diagnosis of recto-vaginal fistulae. Other implicated agents include
alcohol, radiocontrast agents, formalin, ergotamine, hydrofluoric acid, acetic acid,
ammonia, and sodium hydroxide. There are reports of these agents being used
intentionally in bowel cleansings and suicide attempts.

Patients typically present with abdominal pain, rectal bleeding, and diarrhea, making
the diagnosis challenging if a thorough history is not obtained. Persistent symptoms
warrant diagnostic endoscopy. Instantaneous effervescence and blanching with
saline lavage can be observed endoscopically, known as the “snow white sign.”
Histology often reveals “pseudolipomatosis,” in addition to hemorrhage and
inflammation. Depending on the depth and extent of injury, patients can develop
colonic strictures, fistulae, ischemic colitis, and even peritonitis requiring colectomy.
Most patients improve with conservative medical management. Chemical colitis
should be highly suspected in patients presenting with acute colitis following lower
endoscopy.

39.
Metastatic Crohn's Disease: A Rare Cutaneous Manifestation of
Inflammatory Bowel Disease

William C. Gallahan!, Joseph L. Jorizzo?, Richard S. Bloomfeld*
Clinical Vignette - Fellow

A 29 year old man with a history of Crohn's disease presented with an ulcerating skin
lesion on his right flank. He required an ileocecal resection two years ago. He had a
post-operative recurrence and was then in clinical remission on Azathioprine
monotherapy.



The patient initially developed a subcutaneous nodule on his right flank. This
progressively enlarged, became erythematous, and finally ulcerated (see Figure A).
Magnetic Resonance Enterography revealed a minimally thickened ileum and a
subcutaneous soft tissue lesion over the right flank with no associated fistula. Skin
biopsy revealed granulomatous dermatitis, consistent with metastatic Crohn’s
disease (see Figure B). The patient was treated with adalimumab with resolution of
this lesion.

Discussion: Metastatic Crohn’s disease is a rare cutaneous manifestation of the
disorder which involves granulomatous inflammation which is not contiguous with the
gastrointestinal tract. The hallmark histologic findings are sterile granulomas,
mimicking the classic intestinal findings of Crohn’s disease. Other conditions which
must be excluded include pyoderma gangrenosum, cutaneous sarcoidosis, and
mycobacterial infection. The presence of these lesions typically parallels active
intestinal inflammation. Metastatic Crohn’s disease often arises in skin creases,
including submammary, inguinal, and perineal folds. However, lesions have been
reported to occur on the limbs, trunk, vulva, penis, and face. The treatment of
metastatic Crohn’s disease includes standard Crohn’s disease therapies, such as
systemic steroids, antibiotics, azathioprine, and 6-mercaptopurine. Successful
treatment with infliximab has been reported. We believe that this is the first case
report of metastatic Crohn's disease successfully treated with adalimumab.
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Fusobacterium Necrophorum Endocarditis

Jyoti S. Samant MD, James E. Peacock Jr. MD
Clinical Vignette - Fellow

Learning Objectives:
1. To raise awareness about a rare complication of Lemierre’s syndrome.
2. To enhance knowledge about the management of F. necrophorum
endocarditis to improve clinical outcomes and reduce mortality.

Case: A 25-year-old previously healthy man presented as a transfer from an outside
hospital with pneumonia and sepsis. Five days before admission, the patient
developed severe sore throat, fever, nausea, myalgias and arthralgias. The patient’s
symptoms progressively worsened and he then developed cough, shortness of breath
and bilateral pleuritic chest pain. He was then admitted to the outside hospital where
he was found to have high fever, right thigh cellulitis, hypoxaemia, leukocytosis with
left shift, and thrombocytopenia. Broad-spectrum antimicrobial therapy was initiated
but the patient’s right thigh cellulitis worsened and he was then transferred to Wake
Forest Baptist Medical Center. On physical examination, the patient had a fever,
tachycardia, large firm left submandibular lymphadenopathy, coarse breath sounds
over bilateral lung fields and localized erythema, induration, and warmth over the
right hip, right buttock and proximal right thigh region.

Chest radiograph demonstrated multifocal airspace disease. CT of the chest at the
outside hospital revealed peripheral mass-like consolidative changes bilaterally with
a differential diagnosis of necrotizing pneumonia versus septic emboli and moderate
to large bibasilar pleural effusions. The largest focus of consolidation in the left lower



lung exhibited central cavitation along with focal hypodensities in bilateral lower
lobes concerning for abscesses. MRI of the pelvis and right lower extremity revealed
a multiloculated abscess (9cm x 3.7 cm) in the right gluteal region extending to the
trochanteric bursa and inferiorly along the fascial plane (approximately 20cm) with
associated diffuse myositis and fascitis, but without osteomyelitis. CT of the neck
with contrast showed a superficial thrombus in the inferior aspect of left facial vein
without extension to the ipsilateral internal jugular vein, subcutaneous and
retropharyngeal edema, and cervical lymphadenopathy.

The patient developed worsening respiratory distress requiring endotracheal
intubation. His right thigh abscess was drained but the cultures were negative. He
remained persistently febrile despite broad-spectrum treatment. TTE demonstrated a
density on the tricuspid valve. TEE confirmed the presence of a mobile tricuspid
valve vegetation. Blood cultures done upon admission to the outside hospital
subsequently were reported to be growing an anaerobic gram negative rod in 2 of 2
samples, which they were unable to identify. The blood isolate was shipped to our
hospital and was identified as F. necrophorum. Special antimicrobial susceptibility
studies revealed susceptibility to penicillin, clindamycin, and metronidazole.

Antimicrobial therapy was then changed to intravenous penicillin G (24 million units/
day) and clindamycin. Clindamycin was discontinued after two weeks of therapy due
to a skin rash. The patient became afebrile approximately 10 days following hospital
admission. All follow-up blood cultures were negative. He manifested slow clinical
improvement and was discharged home on intravenous penicillin G monotherapy to
complete a total of 6 weeks of therapy. Following completion of treatment, he
remained well with no sequelae from his prior infection.

Conclusion: F. necrophorum classically causes Lemierre's syndrome, an invasive
systemic infection arising from the pharynx in previously healthy young adults.
Infective endocarditis is a rare complication of Lemierre's syndrome. F. necrophorum
infective endocarditis has an acute onset. It is associated with large vegetations and
frequent embolic events, but only rarely requires valve replacement. If the causative
organism is penicillinase negative, intravenous penicillin G monotherapy would be
preferred but, if the isolate is penicillinase positive, metronidazole monotherapy
would be indicated. Many authors favor combination of penicillin and metronidazole
or metronidazole monotherapy due to poor clinical response to penicillin G despite
good in vitro activity. Mortality of F.necrophorum endocarditis ranges from 42-75%.
Cure can be achieved in majority of cases by early detection and prompt initiation of
appropriate antimicrobial therapy.

41.
A 19-Year-0Old Amish Male with Skin Lesions

Jyoti S. Samant MD, P. Samuel Pegram MD FACP
Clinical Vignette - Fellow

Learning Objective:
1. To present an unusual case of human orf.
2. Discuss pathogenesis, clinical features, diagnosis, treatment and prevention
of human orf.



Case: A 19-year-old Amish male with a history of severe combined immune and
adenosine deaminase deficiencies presented with skin lesions on the dorsal surface
of both hands. These lesions were irregular in shape (measuring up to 1 to 1.5 cm),
mildly tender, and vesicular with a purplish hue. A week before presentation to the
hospital, the patient had developed a papular skin lesion on the dorsum his right
hand followed by involvement of his left hand. The patient lived on a farm and
reported exposure to goats, sheep, cows and horses. A week before the appearance
of the skin lesion, he experienced a traumatic abrasion of the dorsal surface of his
right hand while working on the farm.

The patient had no other skin lesions, and he had not traveled from his home town.
His physical examination was unremarkable except for the dorsal hand skin lesions.
The patient underwent an excisional biopsy of one of lesions, and the histological
findings were consistent with the clinical diagnosis.

Discussion: Orf is an infection primarily of sheep and goats caused by a virus of
genus Parapoxvirus. Human orf is synonymous with “ecthyma contagiosum”.
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Animal orf has many names including “contagious pustular dermatosis”, “infectious
pustular dermatitis”, “sheep pox”, “sore mouth”, and “scabby mouth”. It causes
blister-like lesions on the animal’s lips, nostrils, udders and toes. Parapoxvirus
infections have been reported in other animals including dairy cattle (“*paravaccinia”,
“pseudocowpox”, “ring sores”) and beef cattle (“"bovine papular stomatitis virus”),
red deer, gazelles, musk oxen, mountain goats, camels, seals (“sealpox”), cats and

red squirrels.

Human transmission occurs by direct inoculation of the virus through cuts or
abrasions or by contaminated fomites from recent flock vaccination with a live orf
vaccine. The parapoxvirus has the ability to survive in the soil and on the farm
material for months to years. Orf poses an occupational risk to shepherds, farmers,
meat handlers, butchers and veterinarians.

There are six classic clinical stages of orf described in the literature each lasting
approximately 5-6 days. Skin lesions of orf have been described on fingers, hands
and the face, especially the eye.

Only a few cases of orf have been reported in immunocompromised patients with
disease states such as lymphoma, chronic lymphocytic leukemia, renal
transplantation, Nezelof's syndrome and generalized atopic eczema. Widespread,
recurrent and large vesiculobullous lesions are more common in the
immunosuppressed patients and may take longer to resolve.

The diagnosis is usually made from the patient’s history and physical examination. A
definitive diagnosis can be confirmed by real-time PCR (done at the CDC) on samples
such as skin from unroofed vesicles, dry swabs of the material from an ulcer bed,
aspirated material from a vesicle or frozen tissue.

The skin lesions of orf typically resolve spontaneously in 6-8 weeks. Twice daily
topical application of 5% imiquimod cream has been shown to improve these skin
lesions in approximately 8-10 days in healthy patients, but resolution may take
weeks to months in the immunocompromised patient. Five courses of 5 days on and
5 days off of once daily topical 1% cidofovir cream have been beneficial for orf skin
lesions in immunocompromised patients with recurrent or severe disease. Other
treatment options with high failure rates and associated potential for recurrent



disease include cryotherapy, radiotherapy, surgical excision, topical 35-40%
idoxuridine in dimethylsulfoxide, and interferon alfa.

Human orf can be prevented by proper barrier precautions such as wearing gloves
and washing hands and arms with an iodine-based solution after contact with
infected animals. This is especially important in immunocompromised patients and
those with chronic skin condition like eczema.



