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Evaluation of a Cell Penetrating Antibody Vector Specific for CD19+ B Cell Lymphomas

Abstract: Cell penetrating peptides (CPPs), such as the 12-amino acid membrane translocating
sequence (MTS), provide a way to deliver bioactive molecules inside a wide range of cell types.
However, there is a need to endow CPPs with cell- targeting properties to treat diseases such as
cancer where the target is intracellular. Monoclonal antibodies (MAbs) are proteins with high
binding affinity and specificity for their targets and several have been approved for use in humans.
We have conjugated MTS to the small-chain fragment of HD37, a MAb directed against B cell surface
receptor, CD19, which is present on early B-cells and virtually all B-cell lymphomas. We have shown
that this fusion protein, scFv37-MTS, preferentially binds to CD19+ vs CD19- cells, and binds with a
higher affinity than scFv37 alone or HD37 alone. We have also shown that scFv37-MTS is
internalized in CD19+ cells. Targeting CPP to CD19+ cells could provide therapy specific to any B
cell- derived leukemia or lymphoma.

Objectives: To express and purify scFv37-MTS and scFv37 antibody fragments to study the binding
affinity, internalization and intracellular localization of scFv37-MTS compared to scFv37 and HD37
in CD19+ and CD19- lymphoma cell lines.

Methods: Intracellular expression and purification of NusA-scFv37 and NusA-scFv37-MTS: scFv37
and scFv37-MTS DNA sequences were spliced into a pET-43a vector for intracellular expression of
NusA-tagged antibody fragments. Splicing was confirmed by sequencing the plasmid. We
confirmed that the protein is expressed in the soluble cell fraction. Fusion tagged proteins were
purified on Ni-NTA agarose columns.

Removal of NusA tag: The NusA tag was removed using thrombin digestion to yield scFv27
and scFv37-MTS. We determined the optimal concentration of thrombin for the digestion.
Following digestion, scFv37 was reduced and was further purified on anti-HD37 Idiotype (Id)
column to yield correctly fold scFv37.

ELISA: A standard curve of HD37, scFv37 and RFB4 (negative control) were tested against
anti-HD37 Id and anti-RFB4 Id.

Binding Assay: 125]-labeled HD37, scFv37, and scFv37-MTS constructs were tested for their
binding to B-cell lymphoma cell lines Daudi (CD19+), DHL-4 (CD19+), and Jurkat (CD19-).
lodinated antibody and fragments were incubated at concentrations of 0.25, 0.5, 1.0, 2.0, and
4.0ug/107 cells/mL for 1 hour, after which the cells were
collected and the radioactivity of the cells versus the amount of protein added was plotted. Binding
coefficient, Ka, was calculated.

Internalization Assay: 1251-1abeled HD37, scFv37, and scFv37-MTS were incubated with DHL-
4 cells for Oh and 2.5h. The cells were then processed to measure the radioactivity in the
supernatant, membranes and cytosol. The percent of antibody or fragment internalized into the
cytoplasm fraction was calculated and analyzed for significance using paired T-tests (p<0.05).

Results: Expression and purification of NusA-scFv37 and NusA-scFv37-MTS: Expression and
purfication by Ni-NTA agarose column of NusA-scFv37 and NusA-scFv37-MTS yielded impure



protein. Thrombin digest was performed and final purifications of scFv37 or scFv37-MTS by Ni-
NTA agarose column showed contaminations with a band consistent at the same molecular weight
as NusA. Non-reducing SDS-page gels showed large protein aggregates.

We performed an ELISA to test if purification with anti-HD37 Id would be a valid method
for purification. The anti-HD37 Id reacted strongly to HD37, and weakly to scFv37. It did not react
to negative control RFB4. HD37 and scFv did not react with anti-RFB4, while RGB4 reacted
strongly.

The fragment scFv37 was reduced post thrombin digest and passed through anti-HD37 Id
affinity column and yielded 95% pure protein.

Binding Assay: In Daudi and DHL-4 cells, the scFv37 protein gave saturation binding at
about 2ng/107 cells/mL, while the scFv-37-MTS protein did not show saturation at up to 8pug/107
cells/mL. The Ka for scFv37-MTS and scFv37 in Daudi cells was 1.0x10-1!M and 8.9x10-11M,
respectively, and 0.8x10-11M and 7.0x10-11M in DHL-4 cells. The Ka for HD37 in DHL-4 cells was
2.8x10-1°M. Binding affinity for Jurkat cells was too low to calculate.

Internalization Assay: In DHL-4 cells, 24.7% of HD37, 13.2% of scFv37, and 8.6% of scFv37-
MTs was internalized. All values were statistically significant.

Conclusions: NusA tag and scFv fragments contain cysteines, and disulfide bond formation in the
scFv is imperative for correct protein folding. Purification difficulties were likely a result of
misfolding of each antibody fragment with disulfide bonds forming between cysteines in scFv37
and NusA. This was probably responsible for the formation of large protein aggregates observed
on SDS gels. Reduction of the scFv37 post-thrombin digest allowed for correct folding of the
scFv37 and successful purification on the anti-HD37 Id column, selecting for correctly folded
scFv37.

The binding assay demonstrated that scFv37 selectively binds to CD19+ cells. The MTS
sequences conferred much greater binding of scFv37-MTS, 8-9 fold that of scFv37. This may be
dues to the bivalency of the scFv and MTS domains, to increased affinity conferred by membrane
penetratin, or could be because the protein is being taken up into the cell, making more CD19
receptors available for binding again. HD37 showed the highest affinity for CD19+ DHL-4 cells,
likely due to the bivalency of the full MADb.

Internalization assays were performed to determine what percentage of fragment
of MAb were internalized compared to the amount that remained bound to the surface. HD37
showed 24.7% internalization in DHL-4 cells, which is consistent with most MAbs. The
internalization with scFv37 and scFv37-MTS were considerably less. This is likely due to the
monovalancy of the antibody fragments. It is surprising that scFv37-MTS showed lower
internalization than scFv37. This experiment needs to be repeated to verify the results.
Additionally, a localization experiment must be performed to show if scFv37-MTS is localized
throughout the cytoplasm, as expected when using the MTS domain. The percent internalization is
less important if we can demonstrate that scFv-MTS is selectively internalized and distributed
throughout the cytoplasm of CD19+ cells. The therapeutic use of such a receptor-specific
internalized protein offers a strategy for targeting cytosolic proteins in many types of cancer cells.
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Nuchal Translucency Measurements in the Obese Gravida

Background: First trimester screening uses a combination of serum markers and nuchal
translucency (NT) measurements to assess risk of fetal aneuploidy. Accurate NT measurements are
critical to the accuracy of the first trimester screen. Since maternal obesity affects ultrasound
resolution, it may also affect the sonographer’s ability to get an accurate NT measurement.

Objective: To evaluate the time required and failure rate for completion of nuchal translucency
(NT) measurements as maternal body mass index (BMI) increases.

Method: A single site, retrospective review was performed for ultrasounds from January 2004 to
December 2007 on singleton pregnancies from 11-14 weeks gestation undergoing NT
measurement. Subjects were stratified by pre-pregnancy BMI into normal (NL), BMI 18.5-24.9,
overweight (OW), BMI 25-29.9, and obese: Class I (I) BMI 30-34.9, Class II (II) BMI 35-39.9, or Class
I1I (1IT1) BMI>40. The failure rate, the time required for measurement, and the total study time in
minutes were evaluated by BMI class for the first attempt and for all attempts at NT measurement.

Results: A total of 2508 women underwent attempted NT screening with complete data available
on 1678 women with 1707 scans. Failure rate for NT screen varied significantly by BMI, p<0.001. At
the first attempt, mean time for NT measurement (NL:14+14 OW:13+12 :15.3+17 [1:18.8+16
[11:17.7+20 p<0.002) as well as total study time (NL:20.7+16 OW:19+13 [:23.0+18 11:26.6+18
[11:24.7+23 p<0.0001) varied significantly by BMI. For all attempts, mean time for NT measurement
(NL:14+14 OW:13+13 [:15.6+17 11:18.8+16 111:17.3£19 p<0.002) and total study time (NL:20.7+16
OW:19.6+14 1:23.3£19 [1:26.6+£18 111:24.8+22 p<0.0001) also varied significantly by BMI.

Conclusion: As maternal BMI increases, time to obtain NT measurements and failure rates
increase. Though times for Class Il patients appear less than Class 1], this likely reflects
discontinuation of the attempt rather than more rapid acquisition . Patients with BMI over 30
should be counseled regarding need for additional time and failure rates for first trimester
screening before ultrasound examination.

References: Wolfe, HM et al. “Maternal obesity: a potential source of error in sonographic prenatal
diagnosis.” Obstetrics and Gynecology 76 (1990): 339-42.
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Effects of the Locus Coeruleus on Expression of Growth and Inflammatory Factors in the
Sensory Cortex and Thalamus in a Model of Chronic Neuropathic Pain.

Abstract: Symptoms of chronic neuropathic pain, such as hyperalgesia, allodynia, and spontaneous
pain, have been associated with hypersensitization and cortical reorganization. As
hypersensitization in the spinal cord following injury is a result of glial activation, it has been
postulated that cortical hypersensitization also results from increased astrocytic and microglial
release of pro-inflammatory cytokines and growth factors. Injury-induced cortical reorganization has
been shown to be dependent upon noradrenergic signaling and may have an effect on astrocytic and
microglial function. Pain is known to increase activity in the locus coeruleus (LC)!], the sole source
of norepinephrine (NE) in the thalamus and cortex. NE has been shown to induce expression and
release of brain derived neurotrophic factor (BDNF) from astrocytes [231 as well as induce ATP release
[4l, The fact that studies in the spinal cord show ATP increases microglial BDNF expression and
release leading to hypersensitizationls! suggests that NE in the cortex may drive a similar cascade of
events. In the present study, we hypothesize that chemical ablation of the LC with the specific LC-
neurotoxin, DSP-4, affects injury induced production of growth and inflammatory factors in both
thalamus and hindlimb sensory cortex following sciatic nerve transection.

This study evaluates the expression of thalamic and cortical BDNF, NGF, GDNF, IL-1f3, and
TNF-a five days following sciatic nerve transection (SNT). Eighteen seven week old C57/BL6 mice
were divided into four groups: 1) Saline Sham (3 animals) 2) DSP-4 Sham (3) 3) Saline SNT (6) and
4) DSP-4 SNT (6). Mice received an intraperitoneal (IP) injection of DSP-4 or saline 4 days and
immediately prior to surgery. All mice were sacrificed five days following surgery. Tissue samples
were collected from ipsi- and contralateral hindlimb sensory cortex and thalamus from all eighteen
mice. Reverse transcription and real-time PCR were then used to quantify mRNA levels of the listed
compounds.

Following SNT, mice pre-treated with DSP4 showed a significant decrease in BDNF
expression in the contralateral hindlimb sensory cortex consistent with our hypothesis that LC-NE
provides a trophic drive to the cortex following peripheral nerve injury. Mice treated with DSP4
showed a significant reduction in cortical BDNF and TNF-a implicating baseline NE as a drive for
trophic factor expression. Surprisingly, no changes were observed in the thalamus. Other growth and
inflammatory factors did not show significant changes between treatment groups. However, trends
suggest that NE suppresses IL-13 and TNF-a and promotes GDNF and NGF expression consistent with
NE having both anti-inflammatory and trophic properties, respectively. Larger group sizes may yield
additional significance (sham groups contain only 3 animals).

Increasing the sample size should confirm BDNF findings, and potentially also unmask
significant changes in GDNF, NGF, IL-1f3, and TNF-a expression following a chronic pain stimulus.
Future studies will also study expression levels in the anterior cingulate cortex as this region plays a
significant role in pain perception, is heavily innervated by projections from the LC and is known to



undergo hypersensitization following peripheral injurylél. It is our goal that future studies better
elucidate the role of the LC in the molecular mechanisms underlying chronic neuropathic pain.
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Hippocampal Projections Terminate Over Immature Neurons in the Amygdala: Anatomic
Substrate for Long-Term Structural Change After Emotional Memory?

Abstract: The amygdala is a regulator of emotional processing and is implicated in the pathology of
mood disorders. Structural change has been associated with stress in animals, and depression and
anxiety disorders in humans. In primates, one possible mechanism mediating amygdala structural
changes is through the effects of stress and emotional experiences on the plasticity of immature
neurons. Immature neurons in the adult human and non-human primate amygdala are highly
localized to specific subregions, suggesting a circuit-specific distribution.

Objectives: One purpose of this study was to verify the location of immature neurons using
doublecortin (DCX), a marker for committed neuroblasts in the central nervous system. The second
goal of this project was to determine what circuits most influence immature neurons that express
doublecortin in order to understand afferent influences on these immature cells.

Methods: Five adult macaques previously injected with neuronal tracers localized to the
hippocampus were used in this study. Tissue sections through the amygdala were immunostained
for DCX-IR and their distribution charted with respect to specific nuclear regions. Subsequently, the
distribution of anterogradely labeled fibers in the amygdala, resulting from hippocampal injections
was visualized using immunocytochemistry or autoradiography. Only injections placed into the
subiculum or CA1 resulted in labeled fibers in the amygdala. Therefore, the distribution of labeled
fibers in the amygdala was charted in these two cases, using sections adjacent to those labeled for
DCX protein.

Results: 1. DCX-labeled cells were found in the paralaminar nucleus, ventral periamygdaloid cortex
and parvicellular basal nucleus of the amygdala. 2. Hippocampal afferents originating in the
CA1/subiculum region resulted in heavy distributions of labled fibers in the paralaminar nucleus,
ventral periamygdaloid cortex, amydalohippocampal area and the ventral accessory basal nucleus
demonstrating the heaviest distributions. 3. Hippocampal afferents from the CA1/subiculum region
and DCX neurons demonstrated a tight overlap in the paralaminar nucleus.

Conclusions:
= DC(CXlabeled neurons and CA1/subiculum hippocampal afferents are differentially located in
the primate amygdala
= Tight overlap of hippocampal fibers and DCX neurons in the paralaminar region suggest a
potential region in which inputs from hippocampus may play an important role in the
modulation of immature neurons in amygdala.
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Development and Analysis of a Murine TBI Model

Abstract: Traumatic Brain Injury, or TBI, is considered a silent epidemic by the CDC because very
few people actually grasp its magnitude. It is estimated that the cost of TBI ranges anywhere from
$50 to 150 billion dollars, but regardless it is the leading cause of death of individuals below the age
of 45.1 TBI causes motor and cognitive deficits and may leave patients who suffer a TBI predisposed
to neurodegenerative diseases. One patient population in particular demands our immediate
attention in making advances towards treating and healing this injury. Blast related Traumatic
Brain Injury, or Blast TB], is the characteristic injury of the current war in Iraq, and given that the
number of soldiers surviving their injuries has increased dramatically as well as the time needed to
get them back to the US has fallen dramatically, this issue is a very pressing concern. The
differences between the injury suffered by individuals with a blast TBI as opposed to a blunt
trauma TBI are unknown at this time. Blast TBI patients have more symptoms than blunt trauma
TBI patients yet the blast TBI patients lack the positive head CT present in blunt trauma TBI
patients. Given that it has previously been shown that head CT is not an effective tool for diagnosis
of head CT for blunt trauma TBIZ, and that soldiers returning from Iraq cannot undergo MRI due to
frequent contamination of the wounds by ferromagnetic bodies, the need for a better
understanding of this mechanism to develop better diagnostic tests to give military and civilian
clinicians a better assessment of the injury is paramount!. Critical in understanding the mechanism
of TBI is the blood brain barrier, which is composed of capillary walls made of endothelial cells, a
basement membrane, and the perivascular endfeet of astrocytic glia. Tight junctions between the
endothelial cells prevent paracellular transport, thus compounds are forced to take a transcellular
pathway through the endothelial cells and its specific receptors, a more controlled environment.3
This thin separation between the brain and the blood and the mechanism by which it breaks down
plays a key role in how TBI occurs. When the brain suffers trauma, for example, it is known that
bradykinin, a mediator of inflammation, is produced and stimulates production and release of
interleukin-6 (IL-6) from astrocytes, which leads to the opening of the blood brain barrier. 3
Understanding these chemical interactions and developing diagnostic tools that can measure
specific levels of key intermediates is a promising forefront in the treatment and diagnosis of TBI in
either model. In this experiment, we hope to compare these two types of traumatic brain injuries in
a murine model, and to assess level of injury to the blood brain barrier as well as the chemistry
present in each model due to the injury. We hope to develop a mechanism that will enable us to
simultaneously visualize blood brain barrier structures, axonal integrity, and correlate these
findings with serum biomarkers of injury at clinically significant timepoints.




Objectives: 1. Develop a model to visualize the structure of the blood brain barrier in a mouse by
infusion of fluorescent albumin.

2. Incorporate an immunohistochemical technique to visualize astrocyte endfeet structure around
the neurovasculature and axonal integrity following injury.

3. Collect serum samples from the mice at time points to correlate ultrastructural damage with
serum biomarkers of injury.

4. Compare different mechanisms of TBI including closed head injury, controlled cortical impact,
and blast injuries with sham surgery and control results.

Methods:

Injury Protocols:

1. Controlled Cortical Impact Protocol - After reaching a surgical plane of anesthesia and cleansing
of the surgical area, mice will be placed in a David Kopf stereotactic apparatus. Body temperature
will be controlled by means of a Harvard homoeothermic blanket system at 37°C and a rectal
thermometer. A =1 cm longitudinal incision of the soft tissues of the skull will be performed to
expose bregma. The craniotomy will be centered 3 mm posterior and 2.5 mm lateral to bregma on
the left side. Using a Foredom drill and a surgical trephine, a hole approximately 5 mm in
diameter is drilled exposing the dura mater. The dura is visualized at 20x magnification using a
Nikon surgical microscope. The animal and stereotactic device are raised using a laboratory jack
(1 pm resolution) until the dura mater comes into contact with the fully extended piston of the
controlled cortical impact (CCI) device. The piston is raised and the device adjusted to produce a
depression of the cerebral cortex of 0.5 mm when the piston is fired. The piston will be fired at
6.0 m/sec. The dwell time (the time of cortical depression) is typically 50-70 msec. Both the
speed of the piston and the depth of depression will be recorded. Animals will be monitored for
changes in the nature and depth of respiration. Apnea has been reported as a possible side effect
of this model when the piston is positioned over midline structures. We have not noticed this
effect in previous studies when striking the lateral aspect of the cortex. Animals will then be
removed from the device. The craniotomy will be closed by placing gel foam over the craniotomy,
and the skin will be closed using a non-absorbable material (5-0 Ethibond) using simple
interrupted sutures. Animals will be placed on a Harvard homoeothermic blanket system at 37°C
until recovered from anesthesia.

2. Closed Head Impact Protocol - After reaching a surgical plane of anesthesia and cleansing of the
surgical area, mice will be placed on a 25 mm thick foam pad. Body temperature will be
controlled by means of a Harvard homoeothermic blanket system at 37°C and a rectal
thermometer. A =1 cm longitudinal incision of the soft tissues of the skull will be performed to
expose bregma and lambda sutures. The impact will be centered 3 mm posterior and 2.5 mm
lateral to bregma on the left side. The animal and stereotactic device are raised using a laboratory
jack (1 um resolution) until the skull comes intact with the fully extended piston of the impact
device (AmScien Instruments, Richmond, VA). The piston is raised and the device adjusted to
produce a depression of the skull of 1.0-2.0 mm when the piston is fired. The piston will be fired
at 4-8 m/sec. The dwell time (the time of cortical depression) is typically 50-70 msec. Both the
speed of the piston and the depth of depression will be recorded. The force of each strike is
recorded using a PCB Piezotronics force transducer (Depew, NY). Animals will be monitored for
changes in the nature and depth of respiration. Apnea has been reported as a possible side-effect
of this model when the piston is positioned over midline structures. We have not noticed this
effect in previous studies when striking the dorsolateral aspect of the cortex. Animals will then be
removed from the device. The skin will be closed using a non-absorbable material (6-0 Ethibond)
using simple interrupted sutures. Animals will be place on a 37°C heating pad (Gaymar) until
recovered from anesthesia.



Following Recovery, mice at two time points (2 hours or 7 days) are anesthetized (ketamine and
xylazine as before). They are then administered FITC-Albumin to mark the neurovasculature by
one of the following procedures:

Left Ventricle Injection: The abdomen is opened, diaphragm penetrated, and the thoracic
cavity is opened. 100 uL of heparin is injected into the heart prior to extraction of blood from
the left ventricle. An experimental amount of FITC-Albumin (5mg/mL stock) is injected into the
left ventricle.

Femoral Vein Injection: The Mouse is placed in the supine position, and an incision of 1 cm is
made over the inguinal region. Soft tissue is separated by blunt dissection until the femoral
sheath is identified. The femoral vein is carefully dissected away from the artery and nerve. An
experimental amount of FITC Albumin (5mg/mL stock]) is injected into the femoral vein using a
30-gauge needle. Pressure is applied following this until bleeding stops. The incision is not
closed, as this is not a survival surgery.

The mouse brain is then preserved by one of the following protocols:

1. Perfusion with 4% PFA pH 7.4 until no response is noted and stiffness is present. Following
decapitation, the brain is extracted and placed in a 4% PFA solution overnight at 4°C. On the
following day, the brain is transferred to a cryoprotective 30% sucrose solution and remains
there until it sinks to the bottom of the tube at which point the water content has been reduced
enough to prevent the rupture of cells during the freezing process.

2. Immediate removal of the brain in under 2 minutes, followed by insertion and incubation in 20
mL 4% PFA for three days, changing the PFA each day. This is followed by three days of
cryoprotection in 30% sucrose solution and remains there until it sinks to the bottom of the tube
at which point the water content has been reduced enough to prevent the rupture of cells during
the freezing process.

Results:

1. Fluorescent Albumin Blood-Brain Barrier Model - We achieved significant success in replicating
the work of previous experiments(4,5,6) and developing a unique protocol for generating visuals
of BBB integrity and function in the C57b mouse model. Surgical procedure, mechanism of
injection of FITC Albumin, brain removal and preservation, and sectioning techniques were all
adjusted and improved over the course of this research.

2. Immunohistochemical marking of Aquaporin IV, GFAP, and APP was undertaken and completed
according to prior studies (7) with significant success in the Aquaporin, limited in the GFAP, and
minimal in the APP. APP staining is not expected to be significant until head injury occurs
though, and GFAP is a marker for activated astrocytes, which would also be more prevalent in
brains following head injury.

3. Serum samples were obtained and frozen for later marking of serum markers of BBB damage

from each mouse during the development of the model.

4. Injury models - due to delays in the visualization model optimization, equipment access and

coordination of lab efforts, we are about to get underway this week on the injury samples for
the controlled cortical impact specimens.

Conclusions: This experiment continues to provide promise to be a valuable source of information
about the nature of the blood brain barrier visually and functionally following a TBI with regard to
vascular function and extravasation, activated cells and structural abnormalities in the area, as well
as correlated serum protein markers of such damage. The opportunity to compare control mice
with injuries of a controlled cortical nature, closed head nature, and even perhaps a blast model
down the road will lend significant and serious advances to the understanding of this ever-more
common injury today.
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Does close physician oversight improve the quality of a RSI program?
JT Cushman, AN Farney, AZ Hettinger, MN Shah

Introduction: Close concurrent and retrospective physician oversight is felt to be a key component
of prehospital RSI programs, in addition to ongoing training and quality assurance. Although
intuitive, little data support this theory. The objective of this study was to evaluate the impact of
adding concurrent physician oversight to a prehospital RSI program.

Methods: A retrospective chart review was performed on all RSI patients between January 2004,
and July 2008. No changes in the medical protocol or RSI equipment occurred; however on January
1, 2007, a comprehensive medical oversight program began consistent with NAEMSP
recommendations. This included a select number of providers and physicians who provided
quarterly skills review, immediate debriefing after any RSI, and review of all cases in which a
patient was evaluated for RSI. Data was divided into pre-intervention and post-intervention
periods. Variables examined included: demographics, vital signs, procedures performed,
medications used, complications, and physician determination of the documented prehospital need
for RSI based upon distance from hospital, oxygen saturation, and airway stability.

Results: 109 RSI's were performed before the intervention, and 54 after. Patient demographics,
airway difficulty, medications used, and pre- and post-RSI vital signs were the same in both periods.
BLS airway management (95% vs 100% respectively, p=0.02), CPAP use (5% vs 19% p=0.01), and
intubation attempts without RSI (8% vs 39% p<0.001) increased post-intervention. More
midazolam (35% vs. 65%, p<0.001) and morphine (4% vs. 28%, p<0.001), and less vecuronium
(50% vs 22% p<0.001) was used post-intervention. There was no difference in intubation success
rates or number of intubation attempts. The time on scene (17.3 vs 23.3 min p=0.02) and the



transport time (14.3 vs 20.8 p=0.002) increased post-intervention. The frequency of insufficient
documented evidence of prehospital RSI need decreased significantly (38% vs 13% p<0.001) post-
intervention.

Conclusions: In this system, close concurrent and retrospective physician oversight has variable
effects on the provision of RSI. Such oversight appears to not have affected the success rate of RS,
however it may have affected the pre- and post- intubation management of these patients, as well
as more accurate patient selection for the procedure itself.
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Long QT Syndrome in African Americans

Objective: We evaluated the risk factors and clinical course of Long QT syndrome (LQTS) in
African-American patients.

Methods: The study involved 3,497 patients from the LQTS registry, 41 African Americans and
3456 Caucasians with a QTc = .450 ms. Data recorded on the LQTS patients included information
about the medical history and clinical course including the occurrence of syncope (defined as the
transient loss of consciousness that was sudden in onset and offset), aborted cardiac arrest
(requiring external defibrillation during resuscitation), or LQTS- related sudden cardiac death
(unexpected sudden death exclusive of a known cause) from birth through age 40 years. The
statistical analyses involved Kaplan-Meier time to event graphs and Cox regression models for
multivariable risk factor evaluation.

Results: The QTc was 3ms longer and cardiac events and appropriate LQTS therapy were more
frequent in African-American than Caucasians. The Cox model revealed similar event rates in
African-American and Caucasians (HR=0.93, P=0.76) after adjustment for relevant covariates (See
Table)

Table: Hazard Ratios for Syncope, Aborted Cardiac Arrest, or LQTS Death

Factor Hazard Ratio 95% CI P-value
African-American: 0.93 0.57-1.50 0.76
Caucasian

QTc >500ms 2.10 1.87-2.37 <0.0001
Male 0-13 years 1.28 1.08-1.50 <0.01
Female 14-40 years 2.32 1.88-2.85 <0.0001
B-blocker use* 0..55 0.44-0.70 0.70

*Time-dependent B-blocker use.

Conclusion: In LQTS patients, the risk for cardiac events in African-Americans was similar to that
in Caucasians.
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Effects of Androgen Deprivation on CD44 Expression in LnCAP Cells

Introduction: Androgen ablation is the primary treatment for metastatic prostate cancer. The
prostate is an androgen dependent organ, therefore medical or surgical androgen ablation should
cause death or growth arrest of the vast majority of prostate cells. Most patients achieve some level
of disease free survival following androgen ablation, however, cancer can recur. The reason for this
recurrence is unknown; however we postulate that it may be due to the enrichment of prostate
cancer cells that express the putative cancer stem cell marker CD44. To investigate this hypothesis,
we studied the effects of androgen ablation on CD44 expression in prostate cancer cells in vitro.

Objectives: Primary: Examine changes in CD44 cell surface binding in LnCAP cells cultured in
androgen depleted medium using Imagestream flow cytometric analysis.

Secondary: To investigate morphological changes in LnCAP cells grown in androgen depleted
medium using traditional light microscopy.

Methods: Cell Culture: Human prostate adenocarcinoma LNCaP cells (American Type Culture
Collection, Manassas, Virginia) were grown in either regular medium (Phenol-Red positive RPMI
1640 medium supplemented with 5% FBS, 1% glutamine, and 0.5% gentamicin) or androgen
deprived (AD) medium (Phenol-red free RPMI 1640 medium supplemented with 5%
charcoal/dextran -treated, heat inactivated FBS, 1% glutamine, and 0.5% gentamicin). After 2
weeks of growth in selected medium, cells were harvested for experiments.

Microscopy: Before harvesting, microscopic images of AD and control cells were taken at 40x, 100%,
and 400x.

Staining: After a wash in cell buffer, cells were stained with CD44 antibody affixed to PE Cy5.5
fluorochrome for 30 min in FACS buffer at a concentration of 1/50 dilution. Cells were then washed
and fixed in 1.0% formaldehyde and prepped for Imagestream analysis.

Imagestream: Cells were acquired on the Imagestream imaging cytometer (Amnis, Seattle,
Washington). Atleast 3,000 images were collected for each sample. Cells were imaged with side
scatter in channel 1, DAPI in channel 2, PE-Cy5.5 in channel 6, and bright field image in channel

5. After raw data collection, images were compensated in order to eliminate spectral crosstalk
between channels and then analyzed using IDEAS application for Imagestream. The cells were
gated on cellular size and shape to eliminate apoptotic cells then plotted on the basis of channel
intensity on X axis versus size on the Y axis. Secondary statistics of gated regions were also
computed.

Results: Primary: The channel intensity relating to CD44 binding in AD-LnCAP was no
different from the channel intensity in untreated LnCAPs.



Secondary: Photomicrograph images of AD and control cells taken at 14 days post treatment
demonstrated some distinct phenotypic differences in response to androgen ablation.

Conclusions: CD44+ cell population does not change in LnCAP cells cultured in androgen deprived
media for 2 weeks duration. Two weeks of androgen deprivation, while enough to produce

morphological changes in cell phenotype, may not be sufficient to modulate expression profiles of
cell surface markers such as CD44.
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Stromal Cells Supportive of Human Hematopoietic Stem Cells Exhibit Osteoblastic
Characteristics

Abstract: Hematopoietic stem cells (HSC) are rare pluripotent cells that give rise to all blood cell
types. Our lab and has shown that osteoblastic cells form a microenvironmental niche through
which murine HSC activity is modulated, and that intermittent Parathyroid Hormone (PTH)
treatment effects an osteoblast-mediated increase in HSCs!. More work is being done to fully
characterize the mechanism of this effect2. Thus far, the effect of PTH on human HSCs has not been
studied despite the potential for therapeutic manipulation and expansion. To study human HSCs in
vitro, a long term co-culture system with the M2-10B4 murine stromal cell line is utilized3.
Determination of osteoblastic character of this cell line would support the notion that human HSCs
rely on similar niche signals, and allow us to examine whether PTH causes a similar osteoblast-
dependent increase.

Objectives: To determine osteoblastic character of a murine stromal cell line proven to support
human HSCs in vitro. This will aid the development of a short term co-culture model to study the
efficacy of PTH in inducing osteoblastic-mediated expansion of human HSCs.

Methods: M2-10B4 cells were grown and maintained in 1XRPMI 1640 media containing 10% fetal
bovine serum in a water-saturated atmosphere of 5% CO2 at 37°C. Media was changed 3x a week,
and cells were passaged every 5-6 days at 100% confluence3. M2-10B4 cells were seeded at 5x105
cells/well in 6-well culture plates for all experiments. To assess osteoblastic differentiation
potential, media was supplemented with 50 pg/mL ascorbic acid and 50 mM fS-glycerophosphate as
previously described4. At 7, 14, 21, and 28 days cells were either harvested for RNA or stained for
alkaline phosphatase and mineralized nodules, following established lab protocols. For PTH versus
vehicle experiments, cells were grown for 7 days under mineralizing conditions, and PTH or vehicle
were added to three subsequent mineralizing media changes over seven days . rPTH(1-34)(10-4 M)
was dissolved in 1% acetic acid and added for a final concentration of 10-7 M per well. This
experiment was conducted in the heavily supplemented H5100 myelocult media instead of the
RPMI maintenance media to maintain consistency with established protocols for long term co-
culture support of hematopoietic stem cells3.

Results: Examination of the stained cell culture plates at 7, 14, 21, and 28 days with M2-10B4 cells
in mineralizing media reveals several features consistent with osteoblastic differentiation. During
the 28 day time course, cells exhibited a morphological transition from a spindle-shaped
fibroblastic appearance to a cuboidal shape which is more typical of osteoblasts. Functionally, the
cells produced an osteoid appearing matrix that thickened and matured throughout the time
course. Alkaline phosphatase activity increased to a maximum around 14 days, and silver nitrate



staining showed marked increases in mineralization throughout the 28 days, peaking with bone
nodule formation at the last timepoint. These results are consistent with well-established data from
primary calvarial osteoblasts and bone marrow stromal cells grown in mineralizing media.

The PTH versus vehicle experiment revealed a substantial induction of alkaline phosphatase
staining in vehicle-treated wells, with little to no stain in PTH-treated wells. This is consistent with
previous observations that the presence of continuous PTH during cell cycling blocks
differentiation of rat osteoblasts5. Additionally, the response supports the presence of a functional
PTH receptor in the cell line. This is typical of osteoblast lineage cells, and a necessary condition for
successful utilization of cells in a PTH treated co-culture model with HSCs.

Results for real time RT-PCR analysis for transcription factors and cell surface proteins typical of
osteoblasts are pending.

Conclusions: The M2-10B4 murine stromal cell line exhibits osteoblastic characteristics, and will
be a suitable candidate for a short term co-culture system to study PTH effects on human HSCs.
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Behavior and Family Environment in Children with Asthma

Background: Children with asthma are more likely to experience emotional and behavioral
difficulties than similar children without asthma. Many factors such as underlying severity of the
illness, environmental factors, and child/family characteristics may play a role in determining the
behavioral adjustment of a child. Family environment has been shown to be a key determinant for
child behavior in children with a chronic illness.

Objective: To describe the relationship between different measures of family environment and 1)
parent-reported child behavior and 2) asthma symptoms/management.

Methods: We conducted a cross-sectional study of urban children (4-11yrs.) in Rochester, NY
participating in the School-Based Asthma Therapy Program (9/07-6/08). Eligibility required PCP
diagnosis of persistent asthma symptoms in the past year, based on national guidelines. At the end
of the school year, parents completed a telephone survey including asthma symptom severity,
family environment, and child behavior. Family environment was assessed using 3 subscales from
the Family Environment Scale (FES) for cohesion, expressiveness, and conflict. Child Behavior was
assessed using the Behavior Problem Index (BPI). Student t-tests and multivariate linear and
logistic regression analyses were used to test the relationship between family environment and key
outcomes.

Results: We interviewed 167 of 185 parents (90%). 156 families were included in the final
analysis. Overall, 12.8% scored low on cohesion, 46.8% scored low on expressiveness, and 26.9%
scored high on conflict. The overall behavior score was 10.44 (SD: 7.42), with 32.1% falling above
the cutoff of 14, an indicator of clinically significant behavior problems. All three measured
components of family environment showed a significant association with total behavior and many
behavior subscales. After controlling for covariates, conflict and expressiveness remained
independently associated with multiple child behavior outcomes. Asthma symptoms and
management were not associated with measures of family environment.

Conclusions: We found that measures of family environment are significantly associated with child
behavior for inner-city children with asthma. Children in families with high conflict were nearly 2%
times more likely to have significant behavior problems than children from families with low
conflict. Further studies should focus on understanding how family environment and other factors
interact to determine key outcomes for children with a chronic illness.
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Intracochlear Drug Delivery in the Mouse: Correlation of Simulated Concentration Gradients
with Shifts in Measured Auditory Response

Abstract: Intracochlear drug delivery in the mouse is challenging due to the extremely small size
and volume of the inner ear. Physiological measures can access the impact of delivered compounds
on peripheral auditory function, but infusate distribution characteristics must be inferred.
Computer simulations offer opportunities to calculate cochlear concentration gradients for
different delivery approaches and are an excellent complement to in vivo studies. Fluid modeling
software is available to simulate a variety of delivery protocols representing infusions, perfusions,
and extracochlear round window drug applications. Diffusion, volume flow, interscala transport,
and clearance mechanisms are modeled allowing determination of drug concentration with
position in the cochlea. When coupled with a cochlear tonotopic map, simulated concentration
profiles can be correlated with shifts in measured auditory responses as a function of sound
frequency.

Two different drug delivery approaches are considered in the present investigation
involving mice: scala tympani infusion through a basal turn cochleostomy, and this approach
coupled with a fluidic exit hole in the posterior semicircular canal. Distortion product otoacoustic
emission thresholds were measured from 8-44 kHz before and during delivery of artificial
perilymph and sodium salicylate. Shifts in threshold were compared to simulated concentration
gradients to highlight the relationship between drug concentration and frequency-dependent
changes in auditory function. Model parameters were adjusted to match the profile of these
characteristics and to provide insight into mechanisms impacting drug distribution in the cochlea.
Strengths and limitations of currently available cochlear infusion models are discussed and
critiqued for improvements.

Objectives: 1) To compare measured changes in hearing following a cochlear infusion with results
predicted through a computer simulation, and 2) To establish the validity of the simulation for
future experiments.

Methods: The program FluidSim 1.6i creaeted by Dr. Alec Salt, was used for all simulations. Input
parameters were taken from the literaturel, matched to our experimental infusion?, or estimated
using animal analogues and expert opinion3. Results were entered into Microsoft Excel and
compared graphically with experimental data.

! Reference 1
1 Reference 1
2 Ref 2
3Ref 3



Results: While the simulation predicts a more constant gradient with a perfusion than an infusion,
experimental results of perfusions do not follow the constant concentration predicted by the
simulation as well as the infusion experimental data follow the gradient distribution predicted by
the simulation software for an infusion.

Conclusions: Perfusion does establish a more constant distribution than infusion, and the
simulation is a good first approximation of what to expect in an actual cochlear administration.
While the simulation is not perfect, it is a useful tool, especially considering the difficult nature of
experimenting by directly delivery to the mouse cochlea.
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Diabetes and Its Effects on Vascular Health and Wound Healing

Abstract: Diabetic foot ulceration (DFU) is a serious and common complication of diabetes,
resulting in greater than 75,000 lower limb amputations yearly. Recent work suggests that the
microcirculation disease in diabetes may play a pivotal role in development and failure of these
ulcers to heal. Also, endothelial progenitor cells (EPCs) have been implicated in many other systems
as important players in endothelial and vascular health, and it is therefore our intention to
determine if a possible difference in EPCs could account for this failure to heal.

Objectives: To determine if the concentration of EPCs (1) differs in value in a diabetic state versus
healthy controls and (2) if this difference could be associated with a decreased microvascular
health and ultimately the ability to heal DFU.

Methods: Patients were enrolled that were either diabetes free (controls), or had type one diabetes
mellitus (DM I). DM patients were then divided into groups of high risk to develop ulcers and low
risk, and plasma levels of EPCs were measured using flow cytometry. Through follow-up, we then
monitored those patients that had developed foot ulceration and were able to see which patients
healed from their ulcers and which did not. We also used laser spectroscopy and hyperspectral
imaging to evaluate microcirculation.

Results: As this is a long, prospective study (5-7 years) the data is still pending.

Conclusions: Although we do not have any results yet, the study methods have been optimized and
literature searches in the field have suggested promise for our pending results.
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The Effect of an Algorithmically Derived Calcitonin Receptor Peptide on the Formation of
Bone Matrix in vitro.

Abstract: Bone remodeling is a dynamic metabolic process that involves osteoclast-mediated bone
resorption and osteoblast-mediated bone formation. The purpose of bone remodeling is to regulate
calcium homeostasis, whereby bone resorption by the osteoclasts releases stored calcium into the
systemic circulation, while bone formation by osteoblasts actively fixes circulating calcium in its
mineral form. Disrupting this balance between bone resorption and formation can result in various
bone pathologies, such as osteoporosis, in which bone mineral density (BMD) is reduced, bone
microarchitecture is disrupted, and the amount and variety of non-collagenous proteins in bone is
altered. Thus, the goal of treatment for such pathologies would be to boost osteoblast activity and
block osteoclast activity to precisely suppress bone resorption below bone formation.

Peptide hormones are released from precursor proteins by the actions of specialized enzymes whose
substrate specificities define distinctive sequence patterns in the precursor proteins and in the post-
translational processing intermediates. This concept is essential in algorithmically identifying unique
peptide sequences in precursor and mature proteins as well as from predicted products that are
derived from protein processing mechanisms. From a list of 123 sequences that our algorithm
identified from protein databases, a conserved sequence of the calcitonin receptor was found.
Calcitonin (CT) is a hormone that inhibits bone resorption through receptor-mediated inhibition of
osteoclasts and is used clinically for its anti-resorptive effects. It has been described that the C-
terminal peptide of the calcitonin receptor (CTR) is unique for its ability to rapidly mobilize second
messengers in cultured cells and it plays a significant role in switching on the G-protein signaling
pathway. There is no evidence of an osteoblastic calcitonin receptor and it is argued by experts that
it is unlikely that an osetoclast-derived molecule can be involved in the signal for increased bone
formation. Initial trials showed increased bone matrix formation in an undifferentiated pre-
osteoblastic cell line (MC3T3-E1) in vitro when treated with our algorithmically derived calcitonin
receptor peptide (CRP). This study intends to show the effects of CRP on bone matrix production in
human fetal osteoblast cells in vitro.

Objectives: Primary: Examine the effects of synthesized CRP from both mouse and human origin on
MC3T3-E1 cells and hFOB 1.19 cells in vitro through phase-contrast microscopy,
spectrophotometry, and Western Immunoblotting using bone matrix-specific antibodies.



Secondary: To elucidate the mechanisms underlying the potential anabolic and resorptive effects of
CRP.

Methods: Cell Culture: An immortalized human fetal osteoblast cell line (hFOB 1.19; American Type
Culture Collection, Manassas, VA) was used for the cell culture study. This cell line is temperature
sensitive, where cells proliferated at 34°C and differentiated between 38° and 39°C. Cells were
maintained in Dulbecco’s modified Eagle’s medium (DMEM) without phenol red, 10% fetal bovine
serum (Atlanta Biologicals, Lawrenceville, GA), and 3% G418 disulfate solution (Sigma-Aldrich, St.
Louis, MO). Cells maintained in T-75 flasks were considered the grower cells, and cells used for
experiments were grown in 10-ml Petri dishes. Each dish contained a cover slip for easy mounting
on glass slides for microscopy. Cells were fed until they reached 20%-30% confluency. The Cell
Culture and Hybridoma Facility at Stony Brook University’s Department of Molecular Genetics and
Microbiology were responsible for growing these cells for our study.

Cells were treated with 2.3 uM peptide in increasing 1pul: 1mL peptide to cell medium
concentrations (2x, 4x, 6x, 8x). Positive controls contained identical concentrations of DMSO and
the negative controls did not receive any treatment. In one experiment, non-specific peptides
derived from the same algorithm as CRP were also used to treat the cells. These peptides also
elicited calcium mobilization response in second messenger assays in PC12 cells as our initial part
of screening the peptides. Also, experiments were done to compare mouse-synthesized CRP with
human-synthesized CRP. After treatment, the cells were incubated for approximately 48 hrs.

Staining: After incubation, the cells were processed using an Osteogenesis Quantitation kit
(Millipore, Billerica, MA). The medium was carefully aspirated from each dish and cells were
washed once with 2mL of PBS solution. Next, the cells were fixed with 2 ml of ice cold 70% ethanol
and incubated at room temperature for 15 minutes. Then, the ethanol was aspirated and cells were
rinsed three times (5-10 minutes each) with an excess of distilled water, using caution to wash cells
without disturbing the monolayer. Next, the water was removed and 1mL/well Alizarin Red Stain
Solution was added and cells were incubated at room temperature for at least 20 minutes. Finally,
the dye was aspirated and washed 4 times with deionized water. 1 mL of deionized water was
added to the plates prevent the cells from drying.

Microscopy: The plates were viewed and imaged under both phase contrast and traditional light
microscopes at 40x, 100x, and 400x. The Alizarin Red Solution stained differentiated cells
containing mineral deposits bright red.

Western Immunoblotting: Certain cell batches were reserved for Western Immunoblotting. They
were processed according to the aforementioned protocol, however after incubation, the cell plates
were scraped and dissolved in lysis buffer. The samples were then microcentrifuged at high speed
(15,000 rpm). The supernatants were removed into separate tubes. The remaining pellets and the
supernatants were resuspended in sample buffer. Based on a spectrophotomtery analysis using
BioRad standards, the amounts of sample to be run on a 12% SDS-PAGE gel were ascertained from
a standard curve. The gel was then transferred to a PVDF membrane. The membrane was then
blocked with Bovine osteocalcin primary antibody and then secondary goat-anti rabbit antibody.
Membranes were then placed in ECL reagent and exposed on Kodak film in a dark room.

Results: A preliminary experiment with the MC3T3-E1 line showed almost a 100-fold increase in
bone matrix deposition measured by puM concentration of calcium from Alizarin Red S staining. The
current study, which primarily focused on the effect of CRP on hFOB 1.19 cells showed a dose-
dependent type response with increasing concentrations of calcium crystals in CRP-treated cells



compared to both positive and negative controls shown through microscopy. In our experiment
testing the effect of non-specific peptides on the production of bone matrix in the human fetal
osteoblast cells, it was found that CRP increases matrix where as the other Non-specific peptides do
not increase matrix even though they mobilized calcium in PC12 cells in our initial screening. It was
also shown in our one trial comparing mouse-synthesized CRP with human-synthesized CRP that
the mouse peptide produced more bone matrix than the human peptide on hFOB 1.19 cells.
Western immunoblotting using Bovine osteocalcin as a biomarker for bone matrix formation
showed increased expression of low molecular weight band in CRP treated samples as compared to
controls, which implies increased secretion of Osteocalcin with CRP treatment.

Conclusions: As shown by the aforementioned techniques, our algorithmically derived calcitonin
receptor peptide shows a significant increase in bone matrix secretion by hFOB 1.19 (human fetal
osteoblast) cells when compared to negative controls, positive controls, and other non-specific
peptides that mobilize calcium. Further experiments, such as animal fracture models need to be
conducted to assess the potential anabolic effects of this peptide. Anti-resorptive activity of CRP
should also be assessed on osteoclasts in vitro. In addition, the exact mechanism of action of this
peptide needs to be studied further.
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The Use of Cold Ischemia Facilitates Microvascular Breast Reconstruction

Introduction: A major drawback to microvascular free flap breast reconstruction is the length of
operation, which may be 6 hours or more for unilateral reconstruction and 9 hours or more for
bilateral reconstruction. This takes a significant mental and physical toll on the surgical team which
can produce fatigue that may compromise patient care and surgical outcome.

Objective: To facilitate the operation we have incorporated a period of cold ischemia of the flaps
such that members of the surgical team can alternate a brief respite during the operation. Flap
outcomes are assessed and compared to previously published studies to evaluate safety and
efficacy.

Methods: We retrospectively reviewed our series of microvascular free flap breast reconstructions
performed over a four year period in which cold ischemia of the flaps are induced, and recorded
ischemia times, operative times, complications, and outcomes.

Results: Average cold ischemia time for unilateral reconstruction was 1 hour 53 minutes. For
bilateral reconstruction, average cold ischemia time was 2 hours 20 minutes for the first flap and 3
hours 42 minutes for the second flap. Average operative times were 6 hours 25 minutes for
unilateral and 10 hours 35 minutes for bilateral reconstruction. Average rest time for each surgeon
was 35 minutes. Complications included 2 total flap losses (1.9%), 1 partial flap loss (1.0%), 2
hematomas (1.9%), 3 fat necrosis (2.9%), 2 delayed healing (1.9%), and 1 venous thrombosis
(1.0%).

Conclusion: Cold ischemia facilitates breast reconstruction by allowing the surgical team to take
breaks during the operation. This helps to reduce surgeon fatigue, and is well-tolerated by the flaps
as the complication rate and patient outcomes compare favorably to previously published studies.
Furthermore, cold ischemia appears to be tissue protective - the probability of complications
decreases as cold ischemia time increases. We believe that the routine use of cold ischemia,
especially for bilateral cases, is particularly advantageous in microvascular breast reconstruction.
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Anterior Deltoid Fascia and Muscle Tensile Strength: A Cadaveric Biomechanical Study

Abstract: There is currently no consensus on how much deltoid insertion can be disrupted before
clinical failure of the deltoid origin occurs. The hypothesis of the study is that anterior
acromioplasty as part of subacromial decompression partially disrupts the footprint of the anterior
deltoid origin. The results of this study provide practical anatomic guidelines and landmarks for
surgeons performing anterior acromioplasty to prevent detachment of the anterior deltoid.

Objectives: Subacromial impingement is a common problem causing shoulder pain and disability.
There is currently no consensus on how much deltoid insertion can be disrupted before clinical
failure of the deltoid origin occurs. The hypothesis of the study is that anterior acromioplasty as
part of subacromial decompression partially disrupts the fascial footprint of the anterior deltoid
origin and weakens the attachment.

Methods: Sixteen fresh frozen cadaveric shoulders were dissected after thawing to room
temperature. A 2.0 cm segment of the anterior deltoid origin was isolated on the acromion. The
segment bordered the acromioclavicular joint medially and anterolateral corner of the acromion
laterally.

The shoulders were mounted on an Instron machine. They were divided into four groups for
testing. Group 1 (N=2) served as controls with whole, uncut fascia. Group 2 (N=3) had the inferior
fascia cut along the entire undersurface of the anterior acromion. Group 3 (N=9) had the entire
inferior fascia cut as well as a 10mm portion of superior fascia.

Group 4 specimens had a deltoid segment 2.5 cm wide. The inferior fascia was undercut as in
Groups 2 and 3. The 1 cm superior fascia cut was made in the central portion of the segment and
the tendinous septum we identified during dissection remained undisturbed.

Failure was defined as the strength in Newtons of the yield point. Statistical analysis was
performed using an unpaired student t-test to analyze for difference in the mean yield point
between groups. Observation of the site of complete loss of tissue integrity were also recorded.

Results: The failure for Groups 1 and 2 were through the muscle belly and not the tendon origin of
the deltoid. Combined, Groups 1 and 2 (N=5) had a mean load-to-failure of 166.4 N with a SD of
34.97 N. Group 3 failed at the tendon origin on the acromion. Group 3 (N=9) had a mean of 96.22 N,
SD 47.75 N. The 95% confidence interval of the difference of means (70.18 N) was 16.82-123.54 N
(p=0.0142). Group 4 was not included in the analysis due to difference in the location of the cut
superior fascial segment and was used for observational analysis. Testing yielded much higher
load-to-failure (226 N and 271 N) with failure through the muscle belly and not the acromial
attachment despite an equally sized, but differently located superior fascial defect compared to
Group 3.



Conclusions: Partial anterior deltoid detachment in a cadaver model can yield complete failure at
the acromial attachment in shoulders with defects of 1 cm of the superior fascia of the anterior
deltoid. Undercutting the inferior fascia does not yield failure at the origin; instead failure is
distributed in the muscle belly itself.

We identified two important structures that must be left intact during acromioplasty. The first is
the superior fascia of the anterior deltoid insertion. The second is a tendinous septum that is
consistently located 2-2.5cm lateral to the AC joint. The results of this study provide practical
anatomic guidelines and landmarks for surgeons performing anterior acromioplasty.
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Healing Rates in Supracondylar Femur Fractures

Abstract: Supracondylar femur fractures are complex fractures that typically require surgical
intervention. These fractures are traditionally seen in a bimodal distribution of patients: low
energy fractures in the elderly, who have multiple medical co-morbidities, and high energy
fractures in younger populations. Nonunion, or failure of the fracture to heal properly, remains a
big concern for these patients. To our knowledge, there are no studies that look at the effects of co-
morbidity on the development of nonunion.

This project retrospectively reviewed all patients over age 18 who presented to the Orthopaedic
Trauma Service at University of Rochester with a supracondylar femur fracture over the past 8
years. Charts were reviewed for treatment course and medical co-morbidity. Steroid use, diabetes,
osteoporosis, smoking, open fractures, and multiple fractures were analyzed against the need for a
second procedure to correct nonunion.

Objectives: The effect of co-morbidity on the development of supracondylar femur fracture
nonunion was reviewed. Age, history of steroid use, diabetes, osteoporosis, smoking, open
fractures, and multiple fractures were specifically examined.

Methods: Charts were reviewed retrospectively for treatment course and co-morbidities for 116
patients with a supracondylar femur fracture. Associated co-morbidities were analyzed against the
need for a second procedure to correct nonunion. Data were analyzed using a Wilcoxon rank-sum
test for age and Fisher’s exact test for other factors.

Results: The overall nonunion rate was 14%. The results showed no significant association
between age (P=0.423), history of steroid use (P=0.393), diabetes (P=0.423), osteoporosis
(P=0.327), or smoking (P=0.632) on the need for a second procedure. Open fractures (P=3.486e-
05) and multiple fractures (P=0.032) both showed a significant association to the need for a second
procedure. However, the variable of multiple fractures was not significant (P=0.22) after a
Bonferroni multiple testing adjustment.

Conclusions: All co-morbid factors were not significant with the exception of an open fracture,
which was strongly associated with nonunion (P=3.46e-05). Based on this significant association,
the overall nonunion rate of 14% in this patient population seemed to correlate more with
sustaining an open fracture versus the other co-morbidities investigated. These results show that
good surgical principle may be more important than co-morbidity in determining uncomplicated
union. However, this conclusion is preliminary and we are still deciding how to best interpret these
data.
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Screening for Depression and Cognitive Impairment in the EMS System: Comparing
transportations routs to the ED

Introduction: Depression, anxiety, and cognitive impairment have been shown to have a profound
impact on the lives of older adults.(12) Many older adults with these conditions have not been
diagnosed by their physicians and have not received interventions. 34560 Some have proposed
screening older adults in alternate sites such as the emergency department (ED) or the prehospital
emergency medical services (EMS) settings.(78) Little is known about the comparative prevalence
of these conditions among patients arriving to the ED via EMS or those arriving via other means.

Objective: To compare the prevalence of anxiety, depression and cognitive impairment among
patients who arrive at the ED by EMS or other means.

Methods: We conducted a prospective cohort study of all community dwelling, English speaking,
adults aged 60 or older, presenting to the Strong Memorial Hospital ED between May 27, 2008 and
August 1, 2008. Data obtained from consenting patients is as follows: chief complaint, past medical
history, demographics, and arrival method to the ED. Consenting patients were also evaluated for
cognitive impairment, anxiety, and depression using the Six Item Screener, GAD-7, and PHQ-9
screening tools respectively.(®1011)  Patients were stratified based on their mode of arrival to the
ED, EMS or other means, and the acuity of their symptoms (ESI 1-2 high acuity, ESI 3-5 low acuity).

Results: Of 2055 individuals approached to consent, 1422 (71%) consented Individual with
multiple ED visits during the study period may have been included multiple times. Among these
patients 754 (53%) arrived by ambulance, and 656 (46%) met high-acuity criteria. Patients
reported a history of anxiety (267, 19%), depression (238, 17%), and cognitive impairment (52,
4%). Inthe ED, 142 (10%) screened positive for anxiety, 204 (15%) screened positive for
depression, and 153 (11%) screened positive for cognitive impairment. Among patients who
screened positive for anxiety and depression, similar proportions arrived via EMS or other means
(11% vs. 9% and15% vs. 19% respectively), p>0.05. Significantly, more patients screening positive
for cognitive impairment arrived via EMS vs. other means (13% vs. 9%, p=0.02).

Conclusion: We found that the prevalence of anxiety and depression is comparable among ED
patients who arrive via EMS and who arrive via other means. The prevalence of cognitive
impairment is significantly greater among patients who arrive via EMS. These findings suggest that
although the EMS system may be an appropriate setting to screen for these conditions, solely
screening in this setting would fail to identify almost half of those at risk.
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Deep Brain Stimulation of STN: Gating Sensorimotor Information Flow

Abstract: Subthalamic deep brain stimulation (STN-DBS) is a highly effective therapy for alleviating
some of the akinetic motor symptoms of Parkinson disease (PD). We sought to test the hypothesis
that voluntary movement execution improve during STN-DBS as a consequence of reduced
variability in reaction time. To characterize the kinematic effects of deep brain stimulation of the
subthalamic nucleus (STN-DBS) as a treatment for Parkinson disease (PD), we quantified upper
limb motion of one subject with the diagnosis of PD during a visually guided button press task
performed with and without the ability to plan for movements in advance. To quantify the
individual and combined effects of stimulation and medication, the study participant was tested
without dopamine replacement therapy with STN-DBS off, without dopamine replacement therapy
with STN-DBS on, and with dopamine replacement therapy with STN-DBS on. Reaction time and
movement time were calculated as measures of movement planning and execution, respectively.
Kinematic measures of upper limb movement were also quantified (e.g. velocity, acceleration). We
found that there are some changes in variability of reaction time, but that most of the improvement
in voluntary movement execution seen in STN-DBS is due to shortened movement times and
increased velocity. DBS improves sensorimotor integration in behaviors that involve planning,
while DBS retards movement execution in unplanned behaviors. It also improves movement
acceleration and peak velocity, but increases the time spent in deceleration. This subject showed
hand specific differences in the off stim state. Clinical benefits of DBS may be due to a decrease in
the tonic unplanned movements and restore planned movement through disinhibition of a braking
pathway.

Objectives: Disrupted cross-modality integration (e.g. gait arrest from visual input) is a hallmark of
Parkinson’s Disease (PD) [1-6]. In PD increased activity of the subthalamic nucleus (STN) is thought
to underlie the akinetic motor symptoms [7, 8]. Previous studies suggest that deep brain
stimulation (DBS) acts to inhibit neurons proximal to the electrode head, mimicking an ablation or
focal lesion. A potential role of STN may be to inhibit certain voluntary movements, therefore
inhibition of STN'’s inhibitory action (disinhibition) allows a desired movement to be generated [9,
10].

We quantitatively compared movements a single PD patient with DBS (on- and off-stim, on and off
meds conditions) with a control individual matched for both age and gender during a button
pressing task. The goal of this study was to test the hypothesis that voluntary movement execution
improve during STN-DBS as a consequence of reduced variability in reaction time. Such results
would improve our understanding of the influences of STN upon sensorimotor integration.

Methods: Subjects with DBS implants were recruited from patients treated at the University of
Rochester Neurology and Neurosurgery clinics. Using a 3-D motion system (Vicon Motion



Systems), we quantified task-related index finger velocity for intra-subject comparison in on/off
DBS states with age matched controls. The following measures were calculated: reaction time
(delay between movement cue presentation and movement onset), time to peak velocity (time
between movement onset and peak velocity (greatest velocity achieved during the second phase of
movement), and peak to instruction target (time from peak velocity to instruction target press, and
movement time (MT: delay between button release to subsequent button press). For this study,
only the distal index finger marker was used as its motion is an end product of these combined
movements, and the best indicator of behavior.

Results: We assessed changes in variability of reaction time as a possible source of improvements
in voluntary movement execution as a result of STN-DBS using the coefficient of variance. In the left
hand there is a slight increase in variability in both planned and unplanned tasks, with greatest
variability in the more distant instruction targets. The right hand shows improvement across all
targets, especially in the closest target. STN-DBS also affects reaction time, time to peak, peak to
instruction target time and peak velocity. Much of the improvement in voluntary movement
execution is attributed to changes in movement times and velocity. In a comparison of reaction time
the PD subject is affected by planning while the control shows no changes in reaction time with
planning. Treatment differentially impacts movement planning whereby RT improves with advance
target information and is impaired without such information.

In a comparison of time to peak during planned and unplanned tasks stimulation improved the
acceleration phase of movement execution independent of advance target information. The
improvements seen in the execution of visually guided button pressing tasks is, at least in part, due
to a faster acceleration phase of movement.

Comparing peak velocity in planned and unplanned tasks it was found that stimulation not only
increases the acceleration phase of movement execution but also increases the peak velocity
reached in a hand specific fashion, shortening movement times. This effect does not have a
differential association with advanced target information.

We also compared the length of time from peak velocity to the pressing of the instruction target. In
this subject, performance is hindered during the deceleration phase of movement execution in the
treatment condition.

Conclusions: DBS improves sensorimotor integration in behaviors that involve planning, while
DBS retards movement execution in unplanned behaviors.

It also improves movement acceleration and peak velocity, but increases the time spent in
deceleration. This lengthening may result since greater peak velocities may increase the need for
online error correction or adjustments because a less efficient path to target is implemented.
Further investigation of the kinetics of this phase of movement is warranted.

Even though the PD subject did not demonstrate handedness in disease severity (as assessed by
UPDRS scoring) and underwent bilateral DBS stimulation, this subject showed hand specific
differences in the off stim state. This could indicate that behavioral tests such those that we used
could be used to assess disease severity with greater precision than current clinical tests.
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FOCUS Transfusion Trigger Trial
Functional Outcomes in Cardiovascular Patients Undergoing Surgical Hip Fracture Repair

Abstract: Historically, in regards to US medical interventions, blood transfusions remain to be among
the most common. Yet despite suggested hospital protocols, there are currently no detailed set
standard indications for post-operative blood transfusions. An increased risk of mortality and
negative outcomes is associated with anemia, especially for those in higher risk populations
(cardiovascular disease/risk). Consequently, in patients with such impaired compensatory
physiological mechanisms, the specific hemoglobin threshold for transfusion is still subject to debate.

Objectives: This study was designed to determine whether patients with a history of
cardiovascular disease or cardiovascular risk factors, after undergoing surgical hip fracture repair,
have better long term functional outcomes from either higher or lower transfusion triggers.

Methods: The FOCUS Trial is a 2,000 patient, multicenter clinical trial based in UMDN]J-RW], funded
by the National Heart, Lung, and Blood Institute. It has currently closed enrollment, and is in the
data analysis phase.

Hip fracture patients with a history of cardiovascular disease or cardiovascular risk factors were
screened and consented; if post-operative hemoglobin concentration fell below 10 g/dL within 3
days of surgery, patients were subsequently randomized to one of two study arms. The trigger arm
required blood transfusions to maintain the patient at a baseline [Hb] > 10 g/dL; the symptomatic
arm indicated transfusions only if the patient developed symptoms of anemia (or [Hb] < 8 g/dL).
Hemoglobin levels were continually measured.

The primary outcome measured was the patient’s ability to walk across the room or 10 feet without
human assistance at 60 days post-discharge. Secondary outcome measures were the development
of an acute coronary syndrome (as indicated by EKG + corresponding blood samples), or death within
30 days of discharge.

Results: During the eight week period of June 2008 - July 2008, a total of fourteen patients were
screened, consented, and registered. A total of six patients were completely enrolled and
randomized; all other patients either refused enrollment, had unavailable data, or did not meet
appropriate post-operative hemoglobin levels. Of those selected randomized, four patients were
randomized to the transfusion trigger arm of > 10 g/dL, and two patients were randomized to the
symptomatic arm. Data collection of these selected patients shows the mean [Hb] at randomization
for the trigger arm (8.95 £ 0.74 g/dL, p>0.05) was greater than that of the symptomatic arm (8.85 *
.05 g/dL, p>0.05). With regards to the amount of transfusions received, the patients of the trigger
arm received a mean 1.75 #* 0.433 transfusions, while those patients designated only to
symptomatic treatment received a mean 1.00 + 1.00 transfusions. Analysis of [Hb] before discharge



showed that regardless of trial group, there was an overall increase in [Hb] as compared to
hemoglobin concentration on hospital admission; in the symptomatic group, there was a mean
hemoglobin increase of 0.35 + 0.85 g/dL, and an increase of 0.875 = 0.570 g/dL present in the
10g/dL transfusion trigger group.

Conclusions: Patients with cardiovascular disease and risk factors are especially susceptible to
anemia and subsequent pathology. The threshold hemoglobin concentration required for
transfusion has not been universally defined; this limited data shows that higher transfusion
triggers are associated with greater number of transfusions, and an overall greater increase in
hemoglobin concentration from admission to hospital discharge. Primary and secondary functional
outcomes were not obtained, as that information was acquired by blinded individuals at the data
collection headquarters. In order to have any appreciable statistical significance, a larger sample
size and corresponding power is needed. Thus, data from the full multicenter trial (approximately
2,000 patients) will be needed to make any substantial conclusions. Itis of note, however, that
regardless of treatment group, elderly hip fracture patients whom consent to clinical research truly
are special individuals.
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Long QT Syndrome: Clinical and Prognostic Significance of Cardiac Events
in the First Year of Life

Objectives: The clinical and prognostic significance of long QT syndrome (LQTS)-related cardiac
events occurring during the first year of life has not been studied previously. The goals of the present
study are to assess the clinical risk factors for experiencing LQTS-related cardiac events in the first
year of life and to evaluate the subsequent clinical course of LQTS patients in the next 10 years of life
among those who did and did not experience a cardiac event before age 1.

Methods: The study population of 3,323 patients (pts) with QTc > 450 ms enrolled in the
International LQTS Registry was categorized into 3 groups during their 1st year of life: 1) 20 pts with
sudden cardiac death (SCD); 2) 50 pts with a nonfatal LQTS-related cardiac event (NFCE) (34 with
syncope and 16 with aborted cardiac arrest (ACA); and 3) 3,253 asymptomatic pts. Among pts who
survived the 1st year, risk factors for life-threatening cardiac events during age 1 to 10 years were
evaluated by Kaplan-Meier and Cox model methods.

Results: Of the 20 infants with SCD in the 1st year of life, 8 had an ECG (6/8 with QTc> 500 ms), 4
experienced a prior cardiac event, and 4 were on beta-blockers at the time of death. Infants with ACA
in the 1st year of life had a significantly higher risk of experiencing ACA or SCD during the next 10
years than those with syncope (Fig). A NFCE in the 1styear of life had a hazard ratio of 4.28 (p<0.001)
for ACA or SCD during age 1-10 years after adjustment for gender, QTc, and time-dependent syncope
during follow-up; beta-blockers were associated with a moderate reduction in ACA/SCD in high-risk
patients with recent syncope during follow-up (HR=0.47, p=0.10).

Conclusions: LQTS pts who experience ACA during the first year of life are at very high-risk for
subsequent life-threatening cardiac events during their next 10 years of life.
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Anal Dysplasia Screening and Treatment

Introduction:It is now well-recognized that the anal canal epithelium may undergo dysplastic
change in response to human papillomavirus (HPV) infection, similar to the female cervix. This anal
dysplasia may be the precursor lesion to invasive squamous cell carcinoma of the anal canal (SCCA).
High-risk individuals such as HIV-positive men who have sex with men have a high prevalence of
anal dysplasia, and national statistics have shown a dramatic increase in cases of SCCA in this
population.

In response to this trend, HIV and colorectal specialists across North America have begun to
screen high-risk patients for anal dysplasia and treat high-grade dysplasia in an effort to prevent
SCCA, analogous to the screening and surveillance programs for cervical dysplasia. However, these
programs are in their infancy, and there is a great deal of controversy about the effectiveness and
cost-effectiveness of this strategy. At the core of the controversy are the following questions:

1. What is the natural history of anal dysplasia?

2. Does dysplasia treatment actually prevent progression to SCCA?

3. What are the costs and morbidities of the screening program, from the perspectives of the
patient and the health system?

Previous research since the advent of highly active treatment for HIV (HAART-era) has
shown that a screening program [with anal pap test, anal colposcopy, biopsies, and treatment with
infrared coagulation (IRC)] in the outpatient setting is feasible. There is a suggestion that rates of
progression may be decreased in small, uncontrolled studies. The anal pap test has shown a
variable sensitivity and specificity, ranging from 69-93% and from 32-59%, respectively.

Objectives:
o (ollect and analyze data from patients screened and treated for anal dysplasia from Strong
Memorial Hospital Dysplasia Clinic
o Using collected data, measure the test characteristics of the anal pap test in the clinic’s
population
e Measure the rate of progression from low-grade to high-grade dysplasia, and from dysplasia
to SCCA in the clinic’s population over time, stratified by clinical risk factors.

Methods: Clinical and laboratory data were collected from all patients at the Strong Memorial
Hospital Dysplasia Clinic who underwent both an anal Pap test and an anal histological biopsy
within 6 months of the Pap test. The patient population for this study includes males and females,
HIV-positive and HIV-negative patients. Each lesion identified and biopsied was followed for
progression or regression over time and documented for exact location.



The sensitivity, specificity, positive predictive value and negative predictive value of the
anal pap test in predicting biopsy-proven high-grade dysplasia or SCCA will be calculated and
stratified by patient characteristics (HIV status).

Results: Due to unforeseen challenges, the data collection phase of the study is ongoing. Thus,
results have not yet been obtained. The study hypotheses include:
o High-risk patients referred for anal dysplasia screening will have a high rate of biopsy-
proven dysplasia
e Office treatment for high-grade dysplasia with IRC will result in a low risk of progression to
SCCA
e Screening and treatment for anal dysplasia in a specialized clinic will lead to low rates of
morbidity and sexual dysfunction

Conclusions: The primary hypothesis driving this study is that treatment of moderate and high
grade dysplasia with infrared coagulation will cause “down-grading” of the condition to low-grade
dysplasia or no dysplasia, and prevent the progression to invasive squamous cell cancer. Secondary
hypotheses are (1) that the anal Pap test is an accurate predictor of the finding of high-grade
dysplasia on biopsy, and (2) that advanced states of immunosuppression (as evidenced by low CD4
count or high viral load in HIV) predict treatment failures.

Additional information about the accuracy of screening tests, the natural history of anal
dysplasia, and the morbidity of the procedure from the patient’s perspective are clearly needed, as
practitioners across North America struggle with the question of whether to institute anal dysplasia
screening programs in their communities.
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End-of-life Care for Children Enrolled on CompassionNet, a Community-Based Pediatric
Palliative Care Program

Abstract: While the majority of childhood deaths are due to unintentional injury or accident, over
20% of childhood deaths are attributable to complex chronic conditions, which encompass a broad
spectrum of disorders including cancer, cardiac anomalies, neurodegenerative, and genetic
disorders.! Importantly, these children suffer greatly as they approach the end of life, and some of
this suffering is not recognized or addressed by their healthcare teams.2 Regarding the quality of
care, families report dissatisfaction with communication, pain management, support for siblings,
and inconsistent bereavement support.3 Pediatric palliative care (PPC) strives to relieve the
physical, emotional, social, and spiritual suffering of children and their families.

Traditionally, most children with complex chronic conditions die in the hospital; however, in
the last decade increasingly more children are returning home to die.! Despite the success of
inpatient hospital-based pediatric palliative care programs, hospital end-of-life care alone is not
sufficient to accommodate the growing number of children dying at home. Accordingly, there is an
initiative to develop community-based pediatric palliative care programs to facilitate care for
children who spend increasing time at home. To date, there are few published data on community-
based care of dying children. To promote the development and growth of this field, we sought to
describe the end-of-life of children enrolled on CompassionNet, a community-based pediatric
palliative care program in Rochester, NY run by Lifetime Care Home Health and Hospice, and
Excellus BlueCross BlueShield-Rochester Region.

Objectives: To describe end-of-life care during the last 6 months of life for children on a
community-based PPC program.

Methods: A retrospective review of children < 21 years old who died while enrolled on a
community-based PPC program (CompassionNet) from 12/2004 through 5/2008. Data were
extracted on the last 6 months of life from hospital records (University of Rochester) and records of
CompassionNet and its home-nursing team.

Results: Thirty-six children died on CompassionNet; diagnoses included cancer 20 (56%),
genetic/neurologic disorders 7 (19%), cardiac anomalies 6 (17%), and other 3 (8%). In the last 6
months of life, there were a median of 2 emergency room visits (range 0-12) and 2 unplanned
hospitalizations (range 0-6). Home visits by CompassionNet (case manager, physician, nurse)
ranged from 1 to 121 (median 24). Thirty-two families (89%) received financial support; 14
children (39%) and 17 parents (47%) received massage therapy. A “goals of care” discussion was



documented for 29 children (81%), occurring a median of 16 days before death (range 0-118).
Sixteen children died at home (44%); 20 died in the hospital (56%). Of the 16 families with a
documented preference for location of death, 14 children died in this location (88%). Twenty-four
of the 33 (73%) documented deaths were described as peaceful and/or in the parents’ arms.
Thirty-two families (89%) had bereavement support through CompassionNet.

Conclusions: The children who died on this PPC program received numerous supports in the home
that may not be available in the hospital setting. Community-based teams are invaluable in easing
the medical, social, emotional, and financial burdens of dying children and their families.
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Teaching at the Bedside and Its Impact on Patient Care

Abstract: A number of studies have demonstrated the value of formal bedside teaching and its
effects on students. Yet, few studies have sought to demonstrate the effects of bedside teaching on
patient’s perception of their care. This novel study seeks to determine patients’ perception of their
care following participation in a Doctoring Skills Rotation (DSR) curriculum in a university-based
teaching hospital. Compared to their normal physician team, patients in a university-based hospital
participating in a Doctoring Skills Rotation (DSR) curriculum perceived their teaching team as
spending more time at the bedside and sufficient time teaching medical students about their
illnesses. This perception tended to persist and transfer to their normal physician team following
the exercise, demonstrating the benefits that bedside teaching has on patients’ satisfaction with
their care.

Objectives: To test the hypothesis that bedside teaching through a novel Doctoring Skills Rotation
(DSR) curriculum will result in an increase in patients’ satisfaction with their care, knowledge
about their illnesses, and willingness to be cared for in a university-based teaching hospital.

Methods: A total of 27 adult, English-speaking patients on an inpatient medical or surgical
service were evaluated with surveys designed to assess the perception of their care in a
university-based teaching hospital in Orange, CA before and after participating in a DSR
curriculum. Following an initial survey evaluating patient baseline values, patients participated
in a teaching exercise in which medical students interviewed and presented patients to a
teaching physician followed by a discussion of the patients’ illnesses. Patients were then
surveyed to determine their perception of the DSR curriculum and when discharged, their
perception of their care while in the hospital. Combined, these surveys sought to evaluate the
impact of the DSR curriculum by measuring a number of values relevant to their care on a 5-point
Likert-scale, including 1) satisfaction with current care, 2) understanding of his/her current
medical plan, 3) satisfaction with the daily teaching at bedside by the primary care teams, 4)
perception of time the medical team spends at bedside, 5) participation in teaching and care plan,
and 6) overall satisfaction with their hospital experience. General information was also collected
such as gender, chief complaint and length-of-stay during the study intervention to address basic
demographics, participation bias, and to assess randomization. Furthermore, a total of 30
additional patients who did not participate in the DSR curriculum were also surveyed as a control
group. Patients were consented prior to participation in the study.



Results: Patients’ surveys were compared with a paired t-test (90% power; p= 0.05) to determine
intergroup statistical significance and a student t-test to determine intragroup statistical
significance. When comparing patient values before and after undergoing the teaching exercise, the
DSR team were found to be easier to understand (p=0.03) and tended to involve patients more
when teaching students (p=0.01) in comparison to patients’ normal primary care teams. The DSR
team was also perceived to spend both more time at the bedside (p= 0.00002) and sufficient time
teaching students about their illnesses (p=0.02). When comparing patients’ baseline values to their
values following discharge from the hospital, patients reported their normal physician team
involving them more in the teaching of students and residents (p=0.04). Finally, when comparing
DSR participating patients with control patients, DSR patients reported both more time spent by
their normal physician team at the bedside (p=0.01) and sufficient time spent teaching students
about their illnesses (p=0.02).

Conclusions: Compared to their normal physician team, patients in a university-based hospital
participating in a Doctoring Skills Rotation (DSR) curriculum perceived their teaching team as
spending more time at the bedside and sufficient time teaching medical students about their
illnesses. This perception tended to persist and transfer to their normal physician team following
the exercise, demonstrating the benefits that bedside teaching has on patients’ satisfaction with
their care.
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Long QT Syndrome (LQTS): Influence of Diabetes on Outcome in Patients
Over 40 Years of Age

Abstract: Long QT Syndrome (LQTS) is an infrequently occurring genetic disorder that results in
delayed cardiac repolarization and a prolonged QT interval on the electrocardiogram (ECG). Patients
with LQTS are at increased risk for arrhythmogenic syncope due to ventricular tachycardia (torsades
de pointes) and sudden cardiac death (1). The genetic aspects of LQTS reflect locus and allelic
heterogeneity, and various mutations in several different genes have been shown to cause LQTS.
However, the vast majority of patients have a mutation in one of three genes (KCNQ1, HERG, and
SCN5A), and the related syndromes are referred to as LQT1, LQT2, and LQT3, respectively (2).

While most prior LQTS studies have focused on pediatric and young adult patients with this disorder,
(3) a few recent studies have highlighted the association of LQTS with common co-morbidities in
older adults (>40 years of age). (4) However, no study has focused on the risk conferred by diabetes
mellitus in LQTS patients despite the fact that QTc prolongation occurs in diabetic patients and
contributes to increased risk in patients with this metabolic disorder. (5,6)

Objective: The objective of this study was to investigate if diabetes mellitus (DM) is associated with
an increased risk for cardiac events in older patients with Long QT Syndrome.

Methods: The study population consisted of 2,747 patients enrolled in the U.S. portion of the
International LQTS Registry who survived beyond 40 years of age. Diagnosis of DM was based on the
age at which oral diabetic medication or insulin was initiated, End points were; 1) first cardiac event
[CE] (syncope aborted cardiac arrest, or all-cause mortality), and 2) all-cause mortality. Follow-up
extended from age 41 to 75 years. Analyses involved graphic Mantel-Byar probability of mortality
before and after DM and the Cox model.

Results: During follow-up, 302 patients experienced a first CE, and 215 patients died. The risk factors
(hazard ratios and p-values) for first CE were syncope before age 41 (HR=3.53, p<0.001), female
(HR=1.48, p=0.01), QTc>0.50s (HR=2.50, p<0.001), and a protective beta-blocker effect (HR=0.70,
p=0.05); diabetes did not enter the CE risk model (HR=0.90, p=0.80). The development of DM was
associated with an increased risk mortality risk (Fig). The risk factors for mortality were male
(HR=1.62, p<0.001), QTc>0.50s (HR=1.49, p<0.03), and DM (HR=2.34, p<0.001); beta-blockers did
not contribute to a reduction in mortality (HR=1.20, p=0.32). There was no significant or meaningful
interaction of DM with QTc>0.50s.

Conclusion: DM and prolonged QTc contributed independent mortality risks in the LQTS Registry
population, and there was no significant interaction effect of diabetes on LQTS.



References:

1. Roden DM. Long QT syndrome: Reduced repolarization reserve and the genetic link. ] Intern
Med. 2006 Jan;259(1):59-69.

2. Priori SG, Schwartz PJ, Napolitano C, Bloise R, Ronchetti E, Grillo M, et al. Risk stratification in the
long-QT syndrome. N Engl ] Med. 2003 May 8;348(19):1866-74.

3. Locati EH, Zareba W, Moss A], Schwartz PJ, Vincent GM, Lehmann MH, et al. Age- and sex-related
differences in clinical manifestations in patients with congenital long-QT syndrome: Findings
from the international LQTS registry. Circulation. 1998 Jun 9;97(22):2237-44.

4. Goldenberg I, Moss AJ, Bradley ], Polonsky S, Peterson DR, McNitt S, et al. Long-QT syndrome
after age 40. Circulation. 2008 Apr 29;117(17):2192-201.

5. Veglio M, Sivieri R, Chinaglia A, Scaglione L, Cavallo-Perin P. QT interval prolongation and
mortality in type 1 diabetic patients: A 5-year cohort prospective study. neuropathy study
group of the italian society of the study of diabetes, piemonte affiliate. Diabetes Care. 2000
Sep;23(9):1381-3.

6. Rana BS, Lim PO, Naas AA, Ogston SA, Newton RW, Jung RT, et al. QT interval abnormalities are
often present at diagnosis in diabetes and are better predictors of cardiac death than ankle
brachial pressure index and autonomic function tests. Heart. 2005 Jan;91(1):44-50.



Basic Science and Clinical Research

Nirav B. Patel, MS2

Preceptors:

Jeremy T. Cushman, M.D., M.S., EMT-P
Paramedic Program Medical Director
Monroe Community College

Manish N. Shah, M.D., M.P.H.
Department of Emergency Medicine
University of Rochester Medical Center

A Comparison of the Ohio and American College of Surgeons Guidelines in Identifying
Trauma Center Need for Older Adults

Objectives: No studies have identified the accuracy of trauma triage guidelines for the older adult
population. The objective of this study was to determine the sensitivity and specificity of the Ohio
Geriatric Trauma Triage Guidelines (Ohio) compared to the American College of Surgeons Trauma
Triage Guidelines (ACS) in identifying trauma center need.

Methods: EMS providers in charge of care for all injured adult patients transported to the only
regional trauma center were interviewed between March 2007 and May 2008. Included were
patients injured as a result of a motor vehicle crash, motorcycle crash, fall, or pedestrian or bicyclist
struck by a motor vehicle. The interview included patient demographics, medications, past medical
history, initial vital signs, apparent anatomic injury, and details of the mechanism of injury. All
enrolled patients were followed until emergency department or hospital discharge. A combined
outcome of death, admission, or operative procedure was used to define trauma center need. The
Ohio and ACS guidelines were applied to all patients aged 70 years and greater. The sensitivity and
specificity of each guideline for identifying trauma center need was determined.

Results: Five hundred sixty-four patients greater than 69 years of age were available for analysis.
One hundred ninety-nine (35%) patients met the Ohio criteria which had a 29% (95% CI 21-38%)
sensitivity and 63% (58-68%) specificity in identifying trauma center need. When including the
Ohio “special consideration” criteria of co-morbid conditions suggesting transport to a trauma
center, the criteria identified 319 (57%) patients which resulted in a 52% (43-61%) sensitivity and
42% (38-47%) specificity. The ACS guidelines identified 126 (22%) patients and had a 21% (14-
29%) sensitivity and a 77% (73-81%) specificity in identifying trauma center need. When
including the ACS “special considerations” of dialysis, anticoagulation, and bleeding disorders, the
criteria identified 138 (25%) patients which resulted in a 25% (18-34%) sensitivity and a 76% (71-
80%) specificity.

Conclusions: The Ohio Geriatric Trauma Triage Guidelines and the ACS guidelines have poor
sensitivity and specificity to identify older adults in need of trauma center care. New criteria must
be developed to ensure quality care for the geriatric trauma patient.
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Effects of Aging on Voluntary Movement Observed Through Instrumental Paradigm

Abstract: Parkinson’s disease (PD) is a disease of the elderly characterized by progressive loss of
motor and cognitive functions!. Clinical signs include tremor, hypokinesia, akinesia, rigidity, loss of
postural reflexes and difficulty with higher order cognitive tasks. Favored therapies include oral
dopamine replacement therapy and the surgical insertion of a stimulating electrode into the
subthalamic nucleus (STN-DBS). Although used successfully for over a decade?, the mechanism of
action for STN-DBS therapy remains poorly understood. To dissociate changes in movement
planning and execution related to PD and/or its treatments, we must first characterize voluntary
movement changes that accompany normal aging.

To do so, an instrumental paradigm which measured forearm movements in a set of sensorimotor
tasks involving a panel of buttons was used. It was found that the elderly have quantifiable
decreases in peak velocity than the young, longer reaction and movement times than the young and
that most of the increase in movement time occurred in deceleration from peak velocity as opposed
to being from acceleration to peak velocity.

Objectives: To characterize the changes in voluntary movement occurring from age. This has two
purposes. First, it betters understanding of the natural process of aging. Second, changes in
voluntary motor function that occur with age need to be determined so they can be differentiated
from changes in voluntary motor function that occur with disease states containing a motor
component, such as Parkinson’s Disease.

Methods: Subjects sat in a light and sound attenuated room for the performance of two button
pressing tasks guided by visual and auditory cues. Audible tones triggered movement onset and
provided feedback about successful completion of each trial. Two tasks (Planned vs. Unplanned)
used for this study differed in whether subjects have knowledge of the target to which they would
move prior to the movement onset cue. A representative trial from each task is shown in figure 1.
To acquire data about the position of the arm in space throughout the task, reflective markers were
placed relative to anatomical landmarks on the sternum, shoulder, elbow, wrist, and index finger.
Vicon Motion Systems cameras continuously recorded all marker positions throughout data
collection while a National Instruments System coordinated and time stamped the occurrence of all
task events.



Figure 1: Red represents target illumination cueing the subject to move to that target.
Green represents that the target is has been reached.
= no auditory cues are given
8 - auditory cue to move has been given

- auditory reward tone has been given upon completion of task
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Results: It was found that peak velocities decrease with age (p=0.001), that times to reach peak
velocities increase with age (p=0.001), that the elderly have higher reaction times and time spent
from onset of movement to peak velocity than the young age group (p=0.005 and p=0.001), that the
elderly have longer movement times (p=0.00005) and longer times from peak velocity to reaching
their target (p=0.001). Additionally it was observed that the increased movement times of the
elderly was mostly from time spent decelerating (i.e. from peak velocity to reaching their target)
than from time spent accelerating (i.e. time from onset of movement to peak velocity).

Conclusions: Easily observed qualitative deficits in voluntary motor function with age have both
cognitive and motor components when quantified. This is demonstrated in the higher reaction
times and movement times of the elderly as compared to the young age group, similar to findings



made by Rossit3 and Romero*. Movement time had two components, time from onset of movement
to peak velocity and time from peak velocity to the target, or acceleration time and deceleration
time, respectively.

It was also found, as in other studies such those done by Romero and Rossit, that peak velocity
decreased with age. In contrast to the study by Romero, it was found that time to peak velocity was
higher for the elderly than the young. Nonetheless, similar to Morgans, it was observed that most of
the increased movement time seen in the elderly came from time spent in deceleration.
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The Effect of a Preventive Problem Solving Intervention on Social Problem Solving in Elderly
Patients with Macular Degeneration.

Abstract: Age-related macular degeneration (AMD) is the leading cause of severe visual
impairment in developed countries, affecting approximately every fifth older person between 65
and 74 years of age and nearly every third person beyond the age of 75. Because of significant
losses in ability to perform activities of daily living, the impact of AMD quality of life of the elderly
can be very severe. Because of its rampant pathological destruction, AMD has led its patients to
suffer significant emotional distress and profoundly reduced quality of life.

Due to many challenges that AMD patients face, some have used interventions aimed at teaching
problem solving skills to enhance the quality of life of those individuals. These approaches are
generally based on the social problem solving theory. Social problem solving (SPS) is a behavioral-
psychosocial theory that has proven to be an important element in the development of both mental
and physical health problems emerging from poor adaptation to stressful life events. SPS theory has
been translated into problem solving therapy in various research fields. Problem solving training
(PST) is a collection of strategies directed at helping individuals to comprehend the nature of
problems in the “real world” and shifts their attempts at changing the nature of the problematic
situation itself. These consist of negative problem solving orientation, positive problem solving
orientation, rational problem orientation, avoidance style, and impulsivity/carelessness style. This
project aims at measuring the impact of the problem solving training in the lives of patients with
macular degeneration.

Twenty AMD patients, 33% male and 67 % female, aged 69-94 participated in an intervention to
improve preparation for future care. The entire preventive problem solving intervention includes
four Vision Education classes delivered at the Association for the Blind and Visually Impaired
(ABVI). The participants also had in-home sessions with certified problem solving therapist, which
include four sessions of formal Problem Solving Training and four sessions of Preparation for
Future Care training.

A paired t-test analysis was performed to determine the effectiveness of the training by comparing
the participants’ scores at pre-intervention with respect to post-intervention. The results indicated
a statistically significant increase from PPO pre-intervention compared to PPO post-intervention.
Further analysis showed a significant decrease both from NPO pre-intervention to NPO post-
intervention and from ICS pre-intervention to ICS post-intervention.

The data clearly indicate that AMD patients are more likely to learn new positive problem skills
while rejecting problem solving methods that lead to negative outcomes. Furthermore, the



diminished use of impulsiveness/carelessness style that was observed in the study shows the
potential health benefit of using the PST intervention in helping AMD patients deal with everyday
problems. It was thus concluded from this preliminary data gathered from the study that the
problem solving therapy can help adults apply their problem solving skills at various life challenges,
which subsequently leads to greater well-being in AMD patients.

Objectives: This project aims at employing the problem solving therapy in managing “everyday-
problems” in patients with macular degeneration. Though this project has some similarities to the
work Rovner et al [2006] has done, yet there are many differences worth mentioning. While Rovner
et al focused on the efficacy of problem-solving treatment in preventing major depression AMD
patients, our work is testing the efficacy of problem solving therapy in helping AMD patients
prepare for future care. In addition, while their work emphasizes the effects of depression on
patients’ problem-solving skills, this project intends to not only teach the participants the problem-
solving skills, but also to integrate and implement those skills in resolving future problems.

Methods: The Social Problem Solving Inventory —Revised (SPSI-R) [D’Zurilla et al., 2002] short form
is 25-item multi-dimensional measure of social problem solving ability that was expanded from the
original social problem solving inventory based on the results of various analytical studies
[D’Zurilla et al, 2003; D'Zurilla & Nezu, 1990]. It comprises five major scales that measure five
different social problem solving dimensions. They are positive problem orientation (PPO), negative
problem orientation (NPO), rational problem solving style (RPS), impulsiveness/carelessness style
(ICS), and avoidance style (AS). Participants are asked to respond to a statement on a five-point
likert-type scale from “0” (not at all true of me) to “4” (extremely true of me).

Whereas problem orientation is comprised of a set of generalized thoughts and feelings regarding
problems in life and the individual’s ability to solve them, problem-solving style refers to specific
cognitive-behavioral actions aimed a coping with stressful problems [D’Zurilla & Nezu, 2007].
Positive problem orientation defines a person who perceives problems as opportunities to learn
and benefit from the outcome. In addition, this person has a firm belief in his/her ability to solve
the problem effectively. An item from the positive problem orientation scale reads, “When I have a
problem, I try to see it

as a challenge or opportunity to benefit in some positive way from having a problem.” On the
contrary, negative problem orientation defines an individual who views problems as a major threat
to their well-being, which hinders their ability to solve the problem. An item from the negative
problem orientation reads, “I feel threatened and afraid when [ have an important problem to
solve.” Rational problem solving style identifies an individual who carefully gather facts about a
problem, analyzes the outcomes, sets potential problem-solving goals and generate various
alternative solutions. An item from the rational problem solving scale reads, “Before I try to solve a
problem, I set a specific goal so that | know exactly what I want to accomplish.”
Impulsivity/carelessness style is the practice of hurried and incomplete attempts at solving
problems. An item from the impulsivity/carelessness scale reads, “When making decisions, [ do not
evaluate all my options carefully enough.” Avoidance style represents one who procrastinates and
depends on others to solve problems. An item from the avoidance scale reads, “I wait to see if a
problem will resolve itself first, before trying to solve it myself.”

This project is part of a 20-people pilot study that plans to increase preparation for future care in
age-related macular degeneration. The sample includes 33% male and 67 % female aged 69-94. In
that sample, 46% were married, 33% widowed, 8.3% single, 13% divorced. The educational level of
this population varied significantly where 4% had less than High School education, 42% had High
School or GED, and 54% more than High School. The participants had visual acuity ranges from



20:40 to 20:400 and 33% of them were considered to be legally blind. The training sessions for the
problem solving therapy were carried out as shown in the figure below.

The entire preventive problem solving intervention includes four Vision Education classes
delivered at the Association for the Blind and Visually Impaired (ABVI), along with transportation
assistance. Topics discussed during those sessions include: a) What is Age-related Macular
Degeneration, b) Emotional Adjustment to AMD, c) Orientation and Mobility, d) Adaptations in the
Home. The participants also had in-home sessions with certified problem solving therapist, which
include four sessions of formal Problem Solving Training and four sessions of Preparation for
Future Care training, which are applications of problem solving skills to future concerns.

Results: A paired t-test
analysis was performed to Linear Trajectories of PST Subscale Scores from
determine the effectiveness Pre-Intervention to Post-Intervention

of the training by comparing }
the participants’ scores at
pre-intervention with
respect to post-intervention.
Three of the five pre-
intervention SPSI-R scales
were found to be
significantly different with
respect to post-intervention
ata 0.10 alpha level. The
results indicated an increase
from PPO pre-intervention
(mean = 2.200, SD = 0.349)
compared to PPO post-
intervention (mean = 2.356, SD = 0.414, cohen’s d = 0.405). Further analysis showed a decrease
both from NPO pre-intervention (mean = 1.0889, SD = 0.876) to NPO post-intervention (mean =
0.7944, SD = 0.648, cohen’s d = -0.38) and from ICS pre-intervention (mean = 1.3646, SD = 0.738) to
ICS post-intervention (mean = 1.0972, SD = 0.685, cohen’s d = -0.39). A summary of the results is
shown in the figure below.

Pre-Intervention Post-Intervention * P < 01 0

Conclusions: The data clearly indicate that AMD patients are more likely to learn new positive
problem skills while rejecting problem solving methods that lead to negative

outcomes. Furthermore, the diminished use of impulsiveness/carelessness style that was observed
in the study shows the potential health benefit of using the PST intervention in helping AMD
patients deal with everyday problems. It was thus concluded from this preliminary data gathered
from the study that the problem solving therapy can help adults apply their problem solving skills
at various life challenges, which subsequently leads to greater well-being in AMD patients. As a pilot
study, the results of this study should be viewed with care. The sample size clearly suggests that
further testing is necessary to support these claims. Furthermore, it is difficult to project to what
extent these results can apply to other illnesses as the pathological and the environmental factors
that surround each disease are different and unique. Studies have shown that AMD patients are
more motivated to change and more responsible to training than other group, which may bias the
outcomes of this study.
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Levetiracetam's Ion and Drug Profile Suggests Binding to the AMPA Glutamate Receptor
Family

Introduction: Levetiracetam ((S)-alpha-ethyl-2-oxo-pyrrolidine acetamide; LEV; ucb L059; Keppra)
is an antiepileptic drug with an unknown mechanism of action. Previous research from UCB Pharma
showed that [BH]LEV bound to rat brain membranes with a Kq value of 780 + 115 nM under
unoptimized binding conditions.! A photoaffinity derivative of LEV showed binding (K4 = 52 * 14
nM) to SV2AZ, a 90 kDa synaptic vesicle protein involved in glucose-evoked granule recruitment.3
However, SV2A's role in epilepsy, if any, remains unknown. The ubiquitous CNS expression of SV2A
in all synaptic vesicles is inconsistent with the discrete binding regions seen with [3H]LEV.4

Objectives: Radioligand binding experiments were performed to optimize the binding of [3BH]LEV to
brain membranes and to determine the mechanism of action that is responsible for LEV’s
antiepileptic effects.

Methods: To optimize binding conditions, various ions, drugs, and buffers were incubated with brain
membranes and 10 nM [3H]LEV (18 Ci/mmol; GE Healthcare). After incubation for varying times and
temperatures, the membranes were filtered through Whatman #32 glass fiber filters, which were
washed three times with 3 ml of cold 50 mM Tris-HCI, pH 7.5. The filters were counted in Scintsafe
scintillation fluid and the disintegrations per min were obtained. Assay conditions were optimized
for membrane source (rat whole brain), protein content (300 pg), time (4 hr), temperature (4°C), pH
(7.5), and buffer (50 mM Tris-HCI). Once optimized, the effects of various anions, cations, and drugs
on [3H]LEV binding were determined.

Results: Anions (Cl-, Br-, I, NO3-, S042, MeS0s3-, ClO4, CN-, SCN-, CH3C00-) at 100 mM concentrations
increased [3H]LEV binding (Emax = 214-384% relative to control) inversely proportionally to their
molecular weight. Monovalent cations (Na*, K*, Cs*, Li*) showed modest concentration-dependent
binding increases (Emax = 4-20%). Some divalent cations (Ba?+, Caz+, Mg?+, Mn?*) increased binding
(Emax = 20-41%) whereas the majority (Cd?*, Co?*, Cu?+, Hg?+, Ni2*, Pb2+, Zn?*) inhibited [3H]LEV
binding (Imax = 50-100%), both in concentration-dependent manners. Previous literature shows this
ion profile to be consistent with what is known about the AMPA glutamate receptor (AMPAR) family.
In contrast, all of the five allosteric modulators of AMPAR desensitization (BCP-1, CX 546,
cyclothiazide, diazoxide, IDRA21) inhibited [3H]LEV binding (Imax 30-100%). Numerous other drugs
known to act at other CNS receptors were tested and produced negligible effects on [3H]LEV binding.

Conclusions: Our results suggest that LEV's high-affinity binding site may be the AMPAR family, and
that LEV likely acts as an allosteric modulator of AMPAR desensitization. Aniracetam, structurally
similar to LEV, was previously reported to bind GluR2.5 Furthermore, AMPAR molecular weights -



~100 kDa - is within the range of possible targets for LEV as reported by Lynch et al.2 and elsewhere#
(93 + 8 kDa). AMPA agonists and antagonists had no effect on [3H]LEV binding. Further
experimentation is required to determine which subunit(s) and isoform(s) of the AMPAR family LEV
binds to. AMPARs provide a more rational explanation of LEV's antiepileptic effects than SV2A does.
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Patterns of Expression of Interleukin 32 Isoforms in the Normal and Inflamed Intestinal
Mucosa.

Abstract: Interleukin 32 (IL-32) was first described in 2005(3). Since that time it has been
implicated in several immune inflammatory diseases such as inflammatory bowel disease (IBD)(4),
rheumatoid arthritis (RA)(2) and chronic obstructive pulmonary disease (COPD)(1). IL-32 triggers
the expression of inflammatory cytokines such as TNFa , IL-8, IL-1 and IL-6 by normal human
macrophages or monocytic cell lines. IL-32 is also found at higher concentrations in the mucosal
tissues of IBD patients, especially those with Crohn'’s disease. The IL-32 gene in humans produces 7
different proteins (isoforms) through alternative splicing. There are indications that the individual
isoforms may have unique roles in different cell types. This preliminary study examined the
expression patterns of IL-32 isoforms a, 3, €, y and D. It additionally observed the expression
patterns of two inflammatory (IL-6 and IL-17A) and two, not so well known, dual-role cytokines
(IL-22 and IL-25) in the colonic mucosa of 14 volunteers.

Objectives: The role of IL-32 in IBD is currently unresolved, yet may be a potential target for
diagnostic and/or therapeutic intervention. Although the etiology of IBD remains unknown, our
current knowledge indicates that IBD is a group of complex diseases that develop from an excessive
immune reaction to normal gut microflora. The complexity of the disease is revealed by the variety
of cytokine patterns that can be observed in inflamed intestinal mucosa. As new players in the
immune response are discovered, we must reevaluate our understanding of the mechanisms by
which immune homeostasis is maintained.

Methods: Human intestinal tissue biopsies were obtained from 14 informed volunteers during
routine colonoscopy for screening or disease surveillance. Total RNA was extracted from each
sample and cDNA was synthesized. The mRNA levels of five isoforms of IL-32 (a, 3, €, y and D,), IL-
6, IL-17A, 1L-22, and IL-25 were estimated using real-time PCR. Data were normalized using two
housekeeping genes (Glyceraldehyde-3-phosphate dehydrogenase and RNA polymerase II).
Statistical analyses were performed using SAS.

Results: The pattern of IL-32 isoform expression is conserved among volunteers, with no statistical
differences in expression pattern between diseased and control samples and inflamed and
uninflamed tissues. Relative expression of IL-17A and IL-6 were elevated in diseased patients
although not to a statistically significant level; however, no difference was observed between



inflamed and uninflamed tissues from the same person. Conversely the relative expression of [L-25
and IL-22 were increased in controls. There was statistically significant difference between controls
and Crohn’s disease patients. When stratified by disease state, characteristic patterns of cytokine
expression were observed.

Conclusions: Although there were trends observed in the expression patterns of IL-32 isoforms in
diseased versus normal volunteers, these were not statistically significant probably due to a limited
sample size. There was, however, a general pattern of higher levels of the pro-inflammatory
cytokines IL-6 and IL-17A, and lower levels of the dual-role (pro- and anti-inflammatory) cytokines
IL-22 and IL-25 in diseased versus normal volunteers. A larger sampling may allow us to
distinguish characteristic patterns of cytokine expression among IBD disease states that may
constitute a feasible diagnostic tool.
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US Prison Policies on Methadone and Suboxone Opiate Replacement Therapy: Results from a
Nationwide Survey

Abstract: The United States has the world’s highest incarceration rates. Approximately 10 million
individuals are incarcerated each year; in 2007, approximately than 2.2 million individuals were
incarcerated in the country’s prisons and jails.# More than 50% of prisoners have a history of
substance abuse5, 20% have a history of injection drug use and 24-36% of all heroin addicts, or
200,000 individuals, pass through the criminal justice system each year.¢ Furthermore, 55% of
individuals with a history of drug addiction will relapse back to substance use within one month of
release from incarceration.? Substance abuse relapse is associated with increased criminal
activity,8 9 risk of HIV and HCV infection,10 overdose,! and reincarceration.12 Offering inmates
treatment for opiate dependence prior to release decreases the likelihood of drug relapse, and the
negative outcomes associated with return to drug use13 14. Methadone maintenance therapy
(MMT) has been used in the United States for over forty years to treat chronic heroin addiction, to
detoxify opiate-dependent drug users.1> Buprenorphine is an opiate replacement therapy that acts

4 U.S. Department of Justice. Bureau of Justice Statistics. Correction Statistics Summary Findings
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as a partial opioid agonist.16 [t has been used widely in France for ORT and has been associated
with improved stability in housing and employment, reduced heroin use by self-report and
decreased risk of HIV, HBV, and HCV infection in high-risk populations.1?

A 2003 survey that examined the attitudes and practices of medical directors of state and federal
prisons regarding methadone treatment finds that less then half of the prison systems in the U.S.
use methadone, primarily to treatment pregnant inmates or acute detoxification, just 8% of prisons
referred inmates with a history of opiate dependence to community-based methadone programs
upon release and only 30% of medical directors reported that they believed that methadone
benefits opiate-dependent patients.18 To build upon the previous survey, we surveyed the medical
directors of state prisons about prescribing practices, policies and attitudes regarding both
methadone and suboxone during incarceration and after release. The aim of this study is to
understand how and why medical directors of state and federal prisons are using ORT to treat
opiate addicted patients.

Methods: In July 2008, we emailed or faxed a 17-question survey to the Medical Directors of the 50
state departments of corrections, as well as for the Federal Bureau of Prisons and the District of
Columbia in July 2008. Surveys were re-emailed and refaxed, and phone calls were made to follow
up with non-respondents. Questions addressed the opiate screening practices, methadone and
suboxone provision within the prison setting, and administrator attitudes about the usefulness of
suboxone and methadone. We concluded the survey with a free response question that encouraged
respondents to comment on anything we may not have included in our survey.

Results: Like the similar study conducted in 2003 that examined the attitudes and practices of
medical directors of state and federal prisons regarding methadone treatment, we found that both
methadone and suboxone are largely underutilized resources in the treatment of opioid dependent
prisoners. Methadone continues to be used primarily for acute detoxification or for pregnant
women. Suboxone, on the other hand is routinely used in only one state. When prompted for
further explanation, medical directors reported favoring drug free detoxification and lack of
partnership with methadone or suboxone providers as the primary reasons for the limited use of
ORT in the prison setting. Furthermore, when asked about attitudes about the effectiveness of the
medications, respondents reported methadone to be very beneficial or beneficial, but the benefit of
suboxone to be unknown. Finally, medical directors reported low rates of referrals to assist
patients access any type of substance use treatment upon release. The most common barrier
reported was lack of relationships with community-based providers.

16 Fiellin, D.A. and P.G. O'Connor, (2002) Clinical practice. Office-based treatment of opioid-dependent patients.
N Engl ] Med,. 347(11): p. 817-23.
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18 Rich et al. (2003) “Attitudes and Practices Regarding the Use of Methdone in US State and Federal Prisons”
Journal of Urban Health 82:3.
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Pre-arrythmatic T Wave Profiling for Risk Stratification of Polymorphic Ventricular
Tachycardia

Abstract: Four 24-hour Holter ECG recordings of patients with rare polymorphic ventricular
arrhythmia, called torsade de pointes were analyzed to evaluate the potential of ECG parameters as
predicters onset of TdP. Four ECG parameters, RR, QTc, QTApex, and TpTn, were analyzed for 1
hour duration before the event. All parameters were elevated, showing QT prolongation prior to
TdP.

Objective: Torsade de pointes (TdP) is a rare ventricular arrhythmia with a distinct morphology
that leads ventricular fibrillation and subsequent sudden cardiac death. Little is known about
mechanisms of development of TdP, though it is mostly commonly caused by antiarrythmatic
medications. Identification of T wave morphology abnormality on patients with TdP may show a
triggering mechanism of an onset of TdP. In addition, the morphology analysis may identify patients
with increased risk of ventricular arrhythmia upon use of antiarrythmatic medication, such as
sotalol.

Methods: 24-hour Holter ECG recordings of seven patients with TdP were acquired by Dr. Stefen
Kaab at Munich Medical International GmbH, Munich, Germany. The ECG signals were first
processed by COMPAS and TCA, proprietary software developed by Dr. Jean-Philippe Couderc. The
software reports 10 heartbeat average of pertinent ECG and T wave morphology properties,
including RR, QT, corrected QT (QTc), QTApex, and TpTn intervals. Three patient data were
dropped due to poor quality of ECG recordings. Specific times of TdP event were identified using
commercial ECG reading software. RR, QTc, QTApex, and TpTn values were analyzed for the
duration of 1 hour before the onset of TdP to identify QT prolongation that may trigger the event.

Results: Among four patients whose 24-hour Holter ECG recordings were analyzed, two had a
congenital long-QT syndrome, whereas the other two were put on sotalol. All patients showed
evidence of QT prolongation. On average, QTc, QTApex, TpTn values were elevated for 17.5%,
13.75%, 39.5%, respectively. Further analysis on QT prolongation pattern and statistical analysis
are pending.

Conclusions: This study demonstrates QT prolongation prior to torsade de pointes. These findings
may help improving our understanding on instabilities in T wave that develop into ventricular
arrhythmia.
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Methylation pattern of Mismatch Repair Gene MSH2 in Gastric Cancer

Abstract: Gene methylation patterns are part of the epigenetic mechanisms used to control gene
expression. In some cases, promoter hypermethylation at CpG islands is the mechanism found in
tumor cells to silence expression of tumor suppressor genes without any direct mutations to the
gene itself. At least one mismatch repair gene, MLH1, has been shown to have promoter
hypermethylation in sporadic gastric cancer.

Objective: To characterize the methylation state of the MSH2 promoter in both differentiated and
undifferentiated gastric cancers

Methods: Bisulfite Genomic Sequencing
Results: Research Ongoing
Conclusions: Research Ongoing
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UR Well Student Outreach at St. Joseph’s Neighborhood Center

Background

St. Joseph’s Neighborhood Center (SJNC) provides the uninsured and underinsured with
appointment-based healthcare, dental and other wellness visits for a nominal fee.
Psychiatric and counseling services are provided on a sliding scale, and smoking cessation
assistance is provided by UR Well at no cost. Most healthcare visits cost $5, and new
patient physical exams cost $15. As articulated on St. Joseph’s website,
http://www.sjncenter.org/, “services will never be denied to an inability to pay”. Required
laboratory work from ACM labs is available to patients at or below cost. By partnering with
SINC, the UR Well clinic is able provide primary care services to patients on Tuesday nights.
As 58% of our patient population is employed, these evening appointments are intended to
avoid interfering with patients’ work schedules. In addition to providing primary care
services, the neurology clinic at UR Well Neurology now has its own healthcare team and is
in its second year of operation on Tuesday nights. Ophthalmologic care is also a recent
addition to Tuesday nights as the new project UR Well Eye Care. Currently diabetic
patients from SJNC are being screened for diabetic retinopathy as a part of a more
comprehensive diabetic wellness plan including foot care and diabetic education. In order
to achieve a better understanding of the needs of the population served by UR Well at SJNC,
we partner with students in the Department of Epidemiology and Biostatistics to collect
demographic data from patients seen on Tuesday nights.

Population Served

In the first four years of operation, the UR Well Student Outreach Project provided care for
approximately 326 patients. Demographic data were extracted from surveys administered to
patients at their fist visit. Fifty-seven percent were male and more than half were non-white (55%).
Among the non-white population, there were 44% African American, 7% Other, 2% Asian and 1%
Hispanic. Most are employed (58%), although 79% earned less than $20,000 in the previous year.
Only one-fifth had a college education, and the average age was 39 years, ranging from 0 to 86.
Ninety-four percent did not have any kind of insurance.

Diversification of UR Well
During the past year, UR Well began a homeless outreach project and continued to expand the
services provided. Collaborations with the YWCA, Genesis House and the Volunteers of America
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provided opportunities to offer health and wellness education to a variety of at risk and underserved
populations. With the assistance of the Monroe Department of Public Health, we hope to continue
mass TB screenings at homeless shelters. In the past year UR Well helped to screen more than 50
individuals, and at least one active case of TB was discovered through the screening process. In
another collaboration with the department of public health, we will be offering influenza vaccinations
to the homeless population, with the potential to expand to project to include other vaccinations,
such as hepatitis B. Finally, UR Well will be partnering with the newly formed walk-in clinic at Asbury
church to provide longitudinal care for more individuals in the community that do not have regular
access to healthcare.
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The Role of Western Medicine and Traditional Culture in the Alaskan Community Health
Aide Program

Objectives: Our aim in this research was to qualitatively assess the feasibility of practicing high
quality, culturally competent medical care to rural Alaskans through the use of the CHA/P program.
Additionally we hoped to learn about Native Alaskans’ conceptions of wellness and the interaction
of traditional and western medicine as practiced in these communities. This study explored the
cultural beliefs and practices of health and well being in villages throughout Alaska.

Methods: Exploratory, descriptive qualitative study based on structured observation, in-depth
interviews, training sessions and conferences. Interviews were conducted with 17 CHA/Ps and 3
midlevel practitioners to answer four key research questions: 1) The current conditions within the
clinic and the services provided by the CHA/Ps, 2) Preventive medicine commonly practiced within
the villages, 3) The challenges of providing comprehensive care in a remote area, with limited
resources and/or assistance and 4) The synthesis and/or conflict between conventional western
medicine and these culturally indigenous practices

Results: 1) The majority of clinics contained at least two examination rooms, two CHA/Ps, access to
telemedicine, common medications, first aid supplies, basic medical instruments, and basic
laboratory equipment. Approximately 80% of all CHA/P visits were acute care patients with the
majority presenting with upper resp