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‘Histopancreatosis?’: A Case of Chronic Granulomatous Pancreatitis 
Ethan Angle1,2, Alex Paschke, MD2, Frida Teran-Garza, MD, PhD2,3, Bradley Manning, MD2 

1Carver College of Medicine – University of Iowa, 2Department of Internal Medicine - University of Iowa Health Care Medical Center 
3Department of Neurology - University of Iowa Health Care Medical Center 

 
Keywords: histoplasmosis, histoplasma capsulatum, pancreatitis, IgG4-related disease, interdisciplinary 
 
Case Presentation: A 23-year-old woman from rural Iowa with a history of chronic pancreatic mass of unknown 
origin (discovered in 2021), chronic pancytopenia, and portal vein thrombosis presented to the emergency department 
with recurrent RUQ pain and difficulty tolerating oral intake. Vital signs were within normal range. Physical exam 
revealed mild jaundice, abdominal distension, diffuse tenderness (worst in the RUQ), and palpable splenomegaly 
without rebound or guarding. Lab results showed elevated total bilirubin (3.0, later 1.8), direct bilirubin 0.3, amylase 
34, lipase 80 (later 58), low white blood cell (3.1), low platelets (45, later 28), hemoglobin 12.0 (later 10.2), 
histoplasma antibody complement fixation 1:8 (previously 1:128 in 2021), negative histoplasma urine antigen, IgG4 
of 140, smooth muscle antibody IgG 1:40. Imaging (MRCP/MRI abdomen) revealed a 22x22mm pancreatic head 
lesion, subacute SMV thrombosis, massive splenomegaly (22.5 cm), and varices in paraesophageal, gastroesophageal 
junction, perigastric, gastrohepatic ligament, and perisplenic regions. All other labs, including a thorough infectious 
and autoimmune workup, were unremarkable. 
 
The pancreaticobiliary consult service suggested that the patient's symptoms were likely due to chronic granulomatous 
pancreatitis caused by histoplasmosis, worsened by pregnancy (the latest in 2022). This conclusion was based on the 
patient's history, previous positive histoplasma antibody test (treatment was delayed in 2021 due to breastfeeding), 
necrotizing granulomas on an earlier biopsy, and imaging results. Interventional Radiology declined to perform 
splanchnic recanalization because of the chronic thrombosis and portal vein collaterals. SMV thrombosis resolved 
with a heparin drip, and the patient was transitioned to long-term anticoagulation with apixaban for at least six months. 
This was recommended by Hematology, with Gastroenterology’s approval, as upper endoscopy showed small 
esophageal varices not requiring banding. The Complex Disease Service recommended starting empiric itraconazole 
for possible histoplasmosis, repeating an upper endoscopic ultrasound with a biopsy of pancreatic head lesion, and 
conducting an immune dysregulation workup for potential IgG4-related disease. Infectious Disease agreed with 
empiric itraconazole due to a lack of better diagnostic explanations, though they noted the presentation was atypical 
for histoplasmosis-related chronic granulomatous pancreatitis since there were no signs of pulmonary or disseminated 
histoplasmosis. Hepatology recommended a transjugular liver biopsy with pressure measurements because of the 
patient’s intermittent hyperbilirubinemia, positive smooth muscle antibody, and portal hypertension signs, suspecting 
IgG4-related disease. The liver biopsy showed no signs of pathology or IgG4 staining, with normal pressure readings. 
The patient had four prior biopsies of the pancreatic head lesion at different hospitals, all showing necrotic and 
histiocytic inflammation suggesting necrotizing granulomas. The Complex Disease Service recommended a fifth 
biopsy focusing on the lesion's edge for IgG4-related disease, but it showed necrotic material with rare yeast forms 
and no IgG4-related disease evidence. 
 
Discussion: Histoplasmosis is a fungal disease caused by Histoplasma capsulatum, endemic to the Midwestern United 
States, including Iowa. It spreads through bird and bat droppings in the soil, which can be inhaled by humans. Most 
cases are pulmonary, but the disease can spread to the CNS, adrenal glands, GI tract, and reticuloendothelial system, 
especially in immunocompromised individuals, such as pregnant women or those using glucocorticoids. This patient 
was on prednisone for pancytopenia and hypocellular bone marrow (50-60%) in 2023, which might have been due to 
undetected histoplasmosis or chronic massive splenomegaly. While histoplasmosis in the pancreatic head is rare, the 
presentation is more typical of IgG4-RD, which is unlikely in this patient due to inconsistent histopathology and no 
response to steroids.  
 
Conclusions: Yeast forms of H. capsulatum can infect and inflame extrapulmonary organs even without full 
disseminated histoplasmosis. Atypical presentations of common diseases like endemic histoplasmosis can complicate 
diagnosis. Interdisciplinary healthcare can improve differential diagnoses, highlighting the debate between Hickam’s 
Dictum and Occam’s Razor.  
  
 



Fenfluramine administration and a diet supplemented with whey reduces mortality in Dravet 
syndrome mice while increasing brainstem serotonin concentrations.  

K Armour, E Bravo, C Enyart, B Kreitlow GB Richerson 

Rationale: Patients with refractory epilepsy have a high risk of Sudden Unexpected Death in Epilepsy 
(SUDEP). Dysregulation of the serotoninergic system has been associated with respiratory 
dysfunction such as respiratory arrest induced by seizures and SUDEP.  Knowing this, drugs such as 
Fenfluramine (FFA) and diets that increase serotonin levels have been approved for Dravet Syndrome 
(DS) to reduce seizure burden. These data support the idea that a high level of serotonin can prevent 
seizures and may prevent mortality in epilepsy patients.  
 
Hypothesis: The goal of this study was to explore how the administration of Fenfluramine and a 
Whey Supplemented Diet (WD) affects (1) spontaneous mortality, (2) heat induced seizure mortality, 
and (3) brainstem serotonin content in Scn1aR1407X/+ DS mice. 
 
Methods: The first cohort of mice was used to analyze the effects of a WD. DS mice were provided a 
regular mouse diet or a diet supplemented with 13% whey beginning at the age they were weaned 
(P21). One group was video monitored until P60 to measure the rate of death caused by spontaneous 
seizures. In a second cohort of mice, mortality was determined in response to generalized convulsive 
seizures induced by hyperthermia (mimicking febrile seizures) .  
 A second cohort of mice was used to analyze the effects of FFA. DS mice were chronically 
administered FFA (0,1,3,10, and 30 mg/kg/day) FFA via an intraperitoneal osmotic mini-pump 
implanted at the age they were weaned (P21). The mice then underwent 10 days of video monitoring 
to document spontaneous death due to seizures. For those that survived, a Racine scale 5 (R5) 
seizure was induced by hyperthermia on day 11, and the probability of survival was determined.  
 A third cohort of mice was used to measure serotonin content in the brainstem. In one group 
wild type mice were placed on a normal mouse diet or a WD on P21. In a second group, DS mice 
were treated with 0 or 30 mg/kg/day of FFA by mini-pump and/or placed on a control or WD at the age 
of weaning. All mice in this cohort were placed under video monitoring for five days followed by rapid 
brainstem extraction. For all groups, high pressure liquid chromatography was used to measure 
brainstem serotonin content. 

 
Results: A WD reduced the rate of spontaneous mortality in DS mice. The survival rate at P60 for 
mice provided a normal diet was 34% (n=66) compared to 58% of mice that were provided a WD 
(n=69). In addition, mice provided a WD were observed surviving more severe seizures than control 
mice. A WD also reduced mortality from heat induced seizures, with 100% of mice on a WD surviving 
R5 seizures (9/9) as compared to 33% on a normal diet (2/6).  

Chronic administration of FFA reduced the rate of spontaneous mortality and was protective 
against heat-induced seizure mortality in a dose dependent manner. For mice receiving the highest 
dose of 30mg/kg, 78% of mice survived to P27 (n=9) compared to control mice where 63% survived 
(n=16). Furthermore, 86% of mice survived a heat induced R5 seizure (n=17) while only 20% (n=10) 
of control mice survived.  

FFA and WD increased brainstem serotonin concentrations in a possibly synergistic manner. 
For wild type mice provided a WD, the average serotonin concentration was 24.03 pg/ul (n=12) 
compared to 21.56 pg/ul (n=12) for mice on a normal diet. This is an 11% increase in concentration 
through diet alone. When serotonin content was measured in DS mice placed on WD and/or FFA, the 
results were very similar. Serotonin content increased by 6-8% with either the WD or FFA alone. In 
addition, when mice were administered FFA plus WD, the serotonin content was 16% greater than 
control mice. This suggests an additive effect from FFA and WD on serotonin content.  
 
Conclusion: A WD prevents spontaneous death. WD and FFA prevents heat induced seizure 
mortality likely in part by increasing brainstem serotonin levels. Also, WD and FFA administered 
together increased the serotonin level possibly synergically giving us a possible tool to control 
seizures and prevent death in epilepsy patients. 

 



Modulating Hydrogel Stiffness to Understand the Role of Endothelial-to-Mesenchymal 

Transition in Age-Related Macular Degeneration 

Michael D Arrington (1) Richard Cliver (1) Qi Wang (1) Kristan Worthington (1) 

 

(1) Roy J. Carver Department of Biomedical Engineering, University of Iowa, Iowa City, Iowa, USA 

 

In the United States alone, more than nineteen million people have developed age-related 

macular degeneration (AMD) as of 2019. Of this group, 1.49 million people suffer from a more 

severe stage of the disease known as wet AMD, which is characterized by invasive blood vessel 

growth. There are many environmental and genetic risk factors for the development of AMD 

such as smoking and polymorphisms of the ARMS2/HTRA genes. Currently, the gold-standard 

treatment for wet AMD involves anti-VEGF injections, which target and decrease excess blood 

vessel growth in the subretinal space. Unfortunately, this treatment does not address the scarring 

due to subretinal fibrosis, a complication of wet AMD. New evidence posits that 

epithelial/endothelial-to-mesenchymal transition (EMT) of choroidal endothelial and retinal 

pigmented epithelial cells may be implicated in the progression of AMD. However, the causes of 

EMT in AMD are still poorly understood. During EMT, cells de-specialize, migrate, proliferate, 

and contribute to fibrosis and inflammation. In other tissue systems, EMT is often triggered by 

inflammatory cytokines, and can also be initiated by increases in the stiffness of the surrounding 

matrix. Because tissue stiffness increases with age and in those who smoke, we hypothesize that 

matrix stiffness contributes to EMT in the context of AMD. 

To further elucidate how stiffening of the local tissue impacts the development of EMT, 

we seeded choroidal endothelial cells (ChECs) on gelatin methacrylate (GelMA) hydrogels. To 

simulate tissue stiffening, we subjected these hydrogels to a combination of riboflavin and UV 

light, which increases the number of crosslinks and thereby stiffens the hydrogel. We measured 

the compressive modulus of the hydrogels before and after stiffening. We also monitored cell 

viability using a live/dead imaging kit and characterized gene expression using qPCR of several 

EMT and ChEC markers. Although some of our data suggest that modulating riboflavin 

concentration and light exposure time may be used to adjust hydrogel stiffness, these results were 

inconclusive due to our use of an insufficiently sensitive instrument. The viability of cells seeded 

on GelMA was not drastically different than on tissue culture plastic, which aligns with previous 

evidence that cells can attach to and survive on protein-based hydrogels. However, analysis of 

live/dead images from the stiffened sample group was hindered by the presence of auto 

fluorescent riboflavin, so we identified an appropriate far-red nuclear dye for future studies. We 

also found that the presence of GelMA complicated the extraction of high-quality RNA, so we 

developed several strategies to enhance the extraction process to enable robust qPCR in the near 

future. Eventually, this in vitro model of tissue stiffening could enhance understanding of the 

mechanism behind EMT, which could allow for the development of new therapies to slow or 

treat AMD. 
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Utilizing Weight Bearing CT to Evaluate ACL Reconstruction Success in Resisting 

Anterior Tibia Translation 

 
Bruno Butturi Varone, Matthew D. Benson, Renata Vidal Leao Sanford, Tyce C. Marquez, Robert W. Westermann, 

Donald D. Anderson 
 

INTRODUCTION: The anterior cruciate ligament (ACL) helps stabilize the tibiofemoral joint by resisting forces that would 

otherwise shift the tibia anteriorly, medially, into valgus, and into external rotation relative to the femur. When the ACL is 

injured, excessive anterior tibial translation (ATT) is the primary clinical diagnostic feature. ATT contributes to knee laxity 

and puts an individual at elevated risk for additional injury. Amongst measures developed to understand the influence of 

mechanical forces around the ACL-deficient knee, the ATT appears to be the most reliable. Weightbearing imaging showed 

positive correlation between ATT and ACL injuries, but it was initially limited to plain radiographs. A recent study 

introduced weight bearing CT (WBCT) methods to assess knee laxity in five ACL-injured knees. The objective of the present 

study was to use WBCT to measure knee laxity after ACL reconstruction (ACLR) at timepoints of 3 months and 12 months 

after surgery. We hypothesized that ACLR knees of patients will show ATT comparable to that in their intact contralateral 

knee. 

 

METHODS: Sixty individuals (29M/31F, age: 23.4±9.2 years) with a unilateral isolated complete ACL tear reconstructed by 

one of four surgeons with at least seven years of experience were recruited to participate in this IRB-approved study. A bone-

patellar tendon-bone (BTB) graft was used in 12 cases, quadriceps tendon in 39 cases, and hamstring tendon in 9 cases. 

Bilateral WBCT scans of the knee in flexed and extended poses were acquired at 3 and 12 months post-ACLR. In both flexed 

and extended poses, absolute values of lateral compartment ATT (LATT) and medial compartment ATT (MATT) were 

measured for each patient in the ACLR and the non-injured (Control) knee. WBCT images were all analyzed by one 

orthopedic sports medicine fellowship-trained physician for average flexion angle and ATT. ACLR measurements were then 

compared to Controls, by follow-up time and type of graft used, using two-tailed t-tests with an  set to 0.05. 

 

RESULTS: All 60 subjects presented to the 3-month WBCT post-operative follow-up, and 23.3% (14/60) have to date 

received a 12-month WBCT postoperative follow-up in this ongoing study. Mean flexion angles were 22.6° both in the 

Control and ACLR groups at 3 months, and by 12 months they were 24.1±5.1° in the Control and 25±5.1° in the ACLR. No 

difference was found between Control and ACLR groups regarding all lateral compartment measurements, whether at 3 or 12 

months. In the medial compartment, at 3 months, the MATT in the ACLR group (0.7±1.7mm) was significantly greater than 

in the Control group (0.3±1.4mm) in flexion (p=0.047). At 12 months, the MATT in the ACLR group (2.0±1.2mm) was 

significantly greater than in the Control group (1.2±1.6mm) in extension (p=0.048). By 12 months a trend toward an 

increased LATT was apparent, but it failed to demonstrate significant difference. When evaluating different grafts, ACLR 

done with quadriceps tendons demonstrated comparable results in all parameters, except for MATT at 3 months, which 

showed a significantly smaller mean MATT measurement in the Control group (0.3±1.2mm) than the quadriceps ACLR 

group (0.9±1.6mm) in flexion (p=0.028). However, at the 12-month follow-up, this parameter showed no difference between 

groups. ACLR performed with BTB grafts appeared to demonstrate a trend of over-reduction (i.e., less MATT in extension) 

compared to the contralateral Control by 3 months and still appeared comparable by 12 months. Hamstring grafts 

demonstrated comparable ATT up to 12 months. It showed, however, an increased LATT trend in flexion by the 12-month 

follow-up that was not significantly different. 

 

DISCUSSION: To our knowledge, this is the first case-series using WBCT to evaluate knees after ACLR. A previous study 

suggested that there was increased LATT in flexion in the ACL deficient knee, but our study concluded that LATT is 

comparable to the contralateral intact knee after ACL reconstruction both at 3- and 12-month follow-up. ATT measurements 

still reveal possible medial laxity that was not addressed by the surgery. In comparing different grafts, our study suggests 

BTB provides smaller ATT values when compared to the contralateral intact knee, suggesting an over-reduction by 3 months 

and comparable results by 12 months. Quadriceps autografts also provide comparable ATT with 12-month follow-up. On the 

other hand, hamstring autograft, although not statistically significant, appears to increase ATT by the 12-month follow-up. 

Those findings go along with clinical impressions since an increased tibial translation can be noticeable in the physical 

examination using different graft types. 

 

SIGNIFICANCE/CLINICAL RELEVANCE: WBCT is a promising tool for use in evaluating ATT after ACLR. This 

study provides evidence that WBCT can be used as a high-quality imaging modality that will be valuable for orthopedists, 

radiologists, and biomechanical specialists determining the success of ACLR. The ATT measures might be used to 

understand how the mechanical forces impact the different types of grafts over-time to help reduce re-tear rates. 



Platelet-Poor Plasma: A Novel Treatment for Acute Quadriceps Muscle Injuries 

Kyle Biscoglia BS & Ryan C. Kruse MD 

Background: Quadriceps muscle injuries are common and can be associated with a prolonged 

recovery and high reinjury risk. Platelet-rich plasma (PRP) has been used to help augment 

recovery and healing after acute muscle injuries. However, the clinical evidence supporting the 

use of PRP for acute muscle injuries is mixed. Platelet-poor plasma (PPP) has been shown to aid 

in muscle repair primarily in basic science studies, with limited current clinical evidence. 

Hypothesis: PPP is an effective and safe treatment for acute quadriceps muscle injuries 

Study Design: Case series; Level of evidence, 4 

Methods: Patients with an acute quadriceps muscle injury treated with an ultrasound guided PPP 

injection were included. All patients were evaluated and treated by the senior author, and the 

diagnosis of a quadriceps muscle injury was confirmed utilizing sports ultrasound. Following the 

PPP procedure, patients underwent a structured course of rehabilitation followed by a gradual 

return to play. The primary outcome of interest was time until unrestricted return to play. 

Results: 37 consecutive patients were included with an average age of 22.5 (+/- 4.68) years old. 

25 (68%) patients were male. The most commonly injured muscle was the rectus femoris (73%). 

On average, patients returned to full, unrestricted participation in sport 30 (+/-15) days post-

injury. 1 (2.7%) recurrent injury was recorded within 6 months. Patients also reported a 

significant decrease in Visual Analog Scale (VAS) score at all measured timepoints (p<0.05). 

Conclusion: PPP may be a safe and effective treatment for acute quadricep muscle strains and 

may potentially expedite time to return to play. 











Correlating Operating Room Noise during Cesarean Sections with Maternal Stress and 
Outcomes  
Student: Michelle Bremer Gama, MPH  
Mentor: Unyime Ituk, MBBS, FCARCSI, MBA 
Additional Contributors: Erik Anderson, MD, Carl Skoog, MD 
 
Introduction:   
Noise in the operating room (OR) is a recognized hazard, known to impair communication 
among staff and increase stress levels. While its effects on healthcare personnel have been 
studied, little is known about patient perception of noise, particularly during cesarean delivery 
(CD) under neuraxial anesthesia, where patients are fully conscious. This study aimed to 
investigate if patients undergoing CD perceive OR noise as stressful and to examine the 
correlation between actual noise levels and patient-reported stress. 
 
Methods:  
This prospective observational study was conducted on women undergoing CD at the University 
of Iowa Hospitals and Clinics. Eligible participants had sound levels recorded in the OR and 
completed three questionnaires 24 hours post-surgery: the Weinstein Noise Sensitivity Scale 
(WNSSF), a noise perception questionnaire, and a noise-related stress questionnaire. Noise levels 
were measured using a Spartan model 730 noise dosimeter, and the study analyzed the 
correlation between noise sensitivity, perception, and stress, as well as the effect of surgery 
urgency on noise levels. 
 
Results:   
Out of 70 participants, 67 were included in the final analysis. The ambient noise levels in the 
ORs were 53.4 dB and 58.5 dB, with peak levels of 82.7 dB and 88 dB, respectively. The mean 
noise sensitivity score was 17.6 (± 3.9). Noise was perceived as very soft or soft by 23% of 
patients, comfortable by 67.8%, and loud or unpleasant by 9.2%. A significant association was 
found between noise sensitivity and stress (OR 1.15 [95 CI 1.03 – 1.31], p = 0.038). 
 
Discussion:  
The study found that a subset of patients experienced noise-related stress during CD, particularly 
those with higher noise sensitivity. These findings suggest the need for interventions to reduce 
OR noise or manage patient perceptions of noise. Limitations include the study’s single 
institution setting and the potential for recall bias. Future research should explore strategies to 
mitigate noise-related stress in surgical environments. 





Alignment of Patient Expectations with Care Provided in the Emergency Department:  
A Study on Patient Satisfaction 
 
Paisley Bryant, Todd Sexton DO, Alexander Wittry MD, Hayden Smith PhD, MPH 
 
INTRODUCTION:  Patient satisfaction in the Emergency Department (ED) is a predictor of the likeliness to return to 
the ED, post-care health outcomes, and reported quality of care. An understanding of factors contributing to 
patient satisfaction can provide information to improve satisfaction and care. Additionally, a better understanding 
of patient expectations at ED arrival may help to reduce miscommunications and wastefulness stemming from 
providers attempting to fulfill expectations which may or may not be accurate. Collecting data on patient 
expectations, satisfaction, and the relationship between them offers a starting point for improving communication.  
 
OBJECTIVE: To investigate patient expectations at arrival to the Emergency Department, and to determine if ED 
factors and alignment of expectations with the care received increases patient satisfaction.  
 
METHODS: A cross-sectional, survey-based study was designed to evaluate patient expectations when they arrive 
at the ED and how met or unmet expectations factor into patient satisfaction with their experience. 
Data collection was conducted at two affiliated hospitals in Iowa from June to August 2024. One hospital was a 
level I trauma center in an urban setting and the other was a level IV trauma center situated in a nearby suburb. 
Patients who were under the age of 18, obtunded, incarcerated, had pre-existing cognitive disorders, presented 
with imminent life-threatening conditions (e.g., cardiac arrest, respiratory failure, etc.), or did not speak English 
with no translator available were excluded from the study. If a patient could not complete the survey on their own 
(paralysis, hand injuries, etc.) the person accompanying them, or the researcher completed the survey with 
permission and supervision from patient.  
 
The study included three forms of data collection: a Pre-Care Survey to assess expectations, retrospective chart 
review to determine if expectations for testing and intervention were met, and a Post-Care Survey to assess 
satisfaction. The Pre-Care Survey consisted of multiple-choice questions, whereas the Post-Care Survey was free 
response questions and a scaled satisfaction question (i.e., 1-5).  
 
RESULTS: Four hundred and twenty-five patients were eligible for the study. Ten patients declined participation 
and thirteen were unable to complete the Post-Care Survey, resulting in four hundred and two completed surveys.  
One hundred and ninety-four surveys came from the level I hospital and two hundred and eight from the level IV 
hospital. Of the total surveys, 73.6% patients reported a satisfaction score of 5 (satisfied) while only 2.99% of 
patients reported a 1 or 2 (dissatisfied or somewhat dissatisfied).  
 
Two hundred and thirty-two patients (57.7%) waited less than forty-five minutes before being roomed, while the 
other 42.3% waited longer. Across all patients there was no association between wait time and satisfaction, even 
though faster timing was one of the top improvements study patients suggested. Additionally, for blood work, 
imaging, and medications there was no significant decrease in satisfaction when a patient expected a test or 
intervention and did not receive it. Patients most commonly attributed their satisfaction scores to wait times, staff 
attitudes, and quality of care. Communication, attentiveness, and kindness were common keywords for patients 
who reported satisfaction with their visit.  
 
CONCLUSIONS: Patient satisfaction was not associated with wait time increases. Patients who did not receive and 
expected test or intervention (i.e., blood work, imaging, medication) were approximately as satisfied with their 
care as patients whose expectations align with received care. Patient satisfaction is complex and likely depends on 
several factors including more nuanced qualities of care. Ultimately most patients reported being satisfied with 
their ED visit with many citing staff attitudes, kindness, or communication as reasons why. 



“Surgery was a Rotation that I Dreaded:” Medical Student Perceptions of Surgeons 

E. Callahan1 , L. Shinkunas1 , E.M. Carlisle1 ;  1University of Iowa, Surgery, Iowa City, IA, USA 

Introduction: Negative stereotypes of surgeons permeate the media and lay culture. Consequently, medical students 

may bring biased, unfavorable attitudes about surgeons to the surgical clerkships. These preconceived ideas can 

negatively impact the surgical clerkship experience - making students less likely to pursue careers in surgery and 

more likely to maintain negative attitudes toward their surgical colleagues when they enter practice. Given recent 

trends in declining numbers of surgeons and the impact of workplace conflict on physician burnout, these 

stereotypes are especially concerning. Developing a more nuanced understanding of medical student perceptions of 

surgeons may help clerkship directors and surgeon educators use a data-driven approach to prophylactically address 

common misconceptions during preclinical and clinical medical student didactics to ensure students receive an 

accurate portrayal of surgeons. The purpose of this study was to qualitatively analyze essays written by medical 

students during their surgical clerkship and assess students’ perceptions of surgeons as expressed in these essays. 
 
Methods: Qualitative study using essays required to be written by all medical students on the surgical clerkship at a 

university hospital from 4/2017 to 5/2023. First, we performed summative content analysis and scored each student 

reflection for their perception of surgeons (positive, negative, or not mentioned). Then, we conducted thematic 

analysis to identify negative and positive themes related to student perceptions of surgeons. Two investigators 

reviewed each reflection, and a third investigator ensured consistency and arbitrated disagreements.  
 
Results: Of the 626 student essays reviewed, 308 (49%) included student’s perception of surgeons: 141 students 

(46%) perceived surgeons positively, and 167 (54%) perceived surgeons negatively. Thematic analysis of the essays 

identified the following themes: (1) Traits of a good surgeon; (2) Stereotypes- confirmed or debunked; (3) Surgeons 

as decision makers; (4) Surgeons as communicators; (5) Honesty and disclosure; (6) Patient-centric (or not!); (7) 

Trust; (8) Informed consent; (9) Negative traits of a surgeon; (10) Professionalism in the operating room; and (11) 

educators.  

Conclusion: Many medical students have negative perceptions of surgeons. Identifying how students justify these 

perceptions will allow surgical educators to provide targeted guidance to clinical and pre-clinical students to help 

ensure accurate depictions of surgeons and surgery as a profession. These efforts may improve recruitment of 

students into the surgical workforce and subsequent multidisciplinary interactions with colleagues.  
 

 





The Effect of FGF21 on Bone Marrow Mesenchymal Cells in Duchenne Muscular Dystrophy
David Chang
Mentor: Hongshuai Li



Very Low-Calorie Diet for Metabolic Dysfunction-Associated Steatotic Liver Disease in Obesity

Ethan Chen BS, Leon Sun BS, Marcelo Correia MD MSc PhD

Introduction
Metabolic dysfunction-associated steatotic liver disease (MASLD) has become the leading cause of liver
disease in the wake of the obesity epidemic. MASLD is defined as fat infiltration of at least 5% of hepatic
volume and is a common complication of obesity that can progress to liver cirrhosis. The management of
MASLD relies on interventions that promote weight loss of at least 10%, however, traditional
low-fat/low-calorie diets produce weight loss of 5-10%. Very-low calorie diets (VLCD) are manufactured
replacement meals used to limit calorie intake to 800 kcal/day. Individuals with obesity who consume
VLCD can lose more than 10% of their baseline weight over the course of 2 months. We hypothesized
that VLCD can acutely reduce liver steatosis measured with transient elastography (FibroScan) in subjects
with obesity and MASLD.

Methods
We treated 7 women [Age 42 years ± 2.2] with obesity [BMI 43.2 kg/m2 ± 1.7] and MASLD [Controlled
attenuation parameter (CAP) 333.3 dB/m ± 16.5] for 8 weeks with VLCD. FibroScan data was obtained
before and after the intervention along with vital signs, waist circumference, body fat percentage
measured by bioimpedance, and pertinent blood tests.

Results
Across the 8 weeks, adherence to VLCD ranged from 65% to 90%, with a mean of 76%. Weight
decreased by a mean of 14.1 kg [± 0.9] or 12% from baseline (p < 0.0001). Waist circumference
decreased by a mean of 11.6 cm [± 1.8] (p = 0.001). Neck circumference decreased by a mean of 2.6 cm
[± 0.2] (p = 0.002). Body fat percentage decreased by a mean of ~2% [± 0.7] (p = 0.02). Systolic and
diastolic blood pressures decreased by 12 mmHg [± 2.8] and 11 mmHg [± 1.4] respectively (p = 0.0002
and 0.006). HbA1c decreased by 0.27% [± 0.08] (p = 0.02) and HOMA-IR declined by 2.17 [± 0.62] (p =
0.02). Fasting glucose, triglycerides, ALT, AST and creatinine did not show significant change. Notably,
FibroScan showed a substantial decrease in CAP of 97.6 dB/m [± 22.2] (p = 0.0046), indicating
substantial reduction of liver steatosis. Liver stiffness score did not show significant change.

Conclusions
These results suggest that VLCD is effective for acute reduction of liver steatosis. In addition, this study
confirms that VLCD safely and effectively reduces weight, blood pressure, HbA1c, and insulin resistance,
at least in the short term. Historically, weight regain commonly occurs after completion of VLCD;
however, potent anti-obesity medications may help with the prevention of this weight regain, a hypothesis
that needs to be tested in future studies. In conclusion, VLCD can acutely improve MASLD, but its
chronic effect on fat liver content remains to be established.







Comparison of two micro-invasive glaucoma surgeries 
Quinton Christensen 
Dr. Andrew Pouw, Department of Ophthalmology and Visual Sciences 

Background: 
Glaucoma is a progressive eye disease associated with increased intraocular pressure (IOP). Without 
treatment, glaucoma can lead to optic nerve damage, constriction of the visual field, and blindness. 
Glaucoma can be treated using medical and surgical means. Traditional surgical techniques are highly 
effective at reducing IOP but come with risks and complications including lifelong infection risk. 
Microinvasive glaucoma surgery (MIGS) techniques such as the gonioscopy-assisted transluminal 
trabeculotomy (GATT) and goniotomy using the Kahook Duel Blade (KDB) were developed as less 
traumatic methods to reduce IOP. MIGS procedures work via modification of the trabecular meshwork 
and provide IOP reduction with decreased risk of complications when compared with traditional surgical 
methods. 

Objective: 
Although MIGS procedures are popular for treating glaucoma, the rapid expansion of their usage has 
drawn scrutiny from health insurance payors including Medicare. This research will be valuable in 
providing evidence for the efficacy of the procedures that will guide both clinical decision-making and 
Medicare’s reimbursement policies. 

Methods: 
A retrospective cohort study was conducted comparing outcomes in open-angle glaucoma patients who 
received a GATT procedure vs those who underwent excisional goniotomy using the KDB tool. The 
primary outcome measure for this study was postoperative IOP. Secondary outcomes included 
postoperative medicated eye drop usage, percent IOP decrease, and best-corrected visual acuity (BCVA).  
Exclusion criteria for this study included age less than 18 years old, previous glaucoma surgery, MIGS 
procedures other than GATT and KDB, intraoperative procedure failure, and closed-angle glaucoma. The 
KDB group contained 67 eyes from 48 patients and the GATT group contained 54 eyes from 43 patients. 
Treatment failure was defined as post-operative IOP greater than 22 mmHg, no reduction in glaucoma 
medications on post-operative day 30, or second glaucoma surgery. 

Results: 
At 24 months post-operation, a significantly increased success rate was observed in the GATT procedure 
group when compared with the KDB group (55.80% vs. 18.18%, p<0.001). Additionally, medication 
burden was reduced from 3.26 medications pre-operation to 1.00 medications post-operation, compared to 
a reduction of 1.9 to 1.72 medications in the KDB group. A similar pattern was observed in IOP changes, 
with GATT procedure reducing the average IOP from 24.76 mmHg to 14.35 mmHg compared to a 
reduction of 15.7 mmHg to 14.84 mmHg in the KDB group at 2 years post-op. 

Conclusions: 
These data suggest that the GATT procedure more effectively reduces IOP, minimizes the medication 
burden, and results in a higher overall success rate when compared to goniotomy using KDB. However, 
these results must be replicated on a larger scale and in a randomized controlled trial. 





Addressing Tumor Hypoxia through Intratumoral O2 Injection 
Student: Ryan Courtney, BA 
Mentor: James Byrne, MD, PhD 
 
Background: Hypoxic conditions are found in and around tumors of all cancer types, 
making it a popular therapeutic target. Rapid tumor growth can lead to atypical 
vascularization of tumors, creating areas of hypoxic stress. This hypoxic stress can 
drive resistance to many conventional cancer therapies, including radiotherapy. Further, 
the hypoxic stress can drive malignant progression by increasing invasiveness and 
metastasis. Thus, tumor hypoxia is associated with poorer patient survival. Despite 
efforts to mitigate tumor hypoxia as a therapeutic strategy, altering the tumor 
microenvironment has proven difficult. Challenges include optimizing intratumoral 
oxygen pressures, safety, and treatment logistics. Here, we report on a system for direct 
intratumoral O2 injection that synergizes with radiotherapy and demonstrate that tumor 
oxygenation using this system slows tumor growth and improves survival in a mouse 
model of sarcoma. 
 
Aim: The aim of this project is to evaluate the efficacy of an oxygen infusion pump to 
overcome tumor hypoxia in malignant peripheral nerve sheath tumors (MPNSTs). 
 
Methods: Murine MPNST cells were injected subcutaneously in the right flank of female 
C57BL/6 mice. At two weeks post injection, tumors were catheterized with an 18-gauge 
needle. Oxygen was injected via a syringe pump at a flow rate of 500 μL/minute up to a 
pressure of 50 mmHg and maintained at this pressure for 5 minutes. Directly after these 
5 minutes, the catheter was removed and a single fraction of 15 Gy radiation was 
administered to each tumor. Control groups included no gas catheterization + radiation, 
radiation alone, catheterization alone, and no treatment. Following treatment, tumor 
volumes were measured 3 times weekly using calipers. Tumor volumes were 
approximated using the formula V = 0.5 x length (L) x width (W)2, with length and width 
corresponding to the x and y measurements of the tumor in mm. Animals were 
euthanized once a terminal endpoint of the study was reached, which included 
ulceration around the tumor, tumor volume > 2000 mm3, weight loss > 20% of initial 
body weight, and body composition score < 2. 
 
Results: Mice that received O2 catheterization + radiation demonstrated significant 
slowing of tumor growth and increased survival compared to all control groups. There 
were no significant differences in mouses weight between the groups. 
 
Conclusion: Here, we demonstrate that direct intratumoral oxygenation can 
radiosensitize MPNST tumors in a mouse model. This work is clinically translatable and 
may be used in combination with current standard-of-care therapies to treat hypoxic 
tumors. 
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Introduction: Anemia is commonly seen in preterm infants and is usually treated using RBC transfusions. 
However, transfusion also carries risks due to an immunomodulatory role on infant development, so it is critical that 
it is used appropriately. Emerging evidence regarding sex as a biological variable in disease pathophysiology and 
treatment response supports the need for further investigation into appropriate treatment for preterm infants. In 
recent studies, female preterm infants with anemia appeared to benefit most from receiving fewer transfusions and 
tolerating a greater degree of anemia, while best outcomes in male infants were seen when anemia was minimized 
through liberal utilization of transfusions. Also, there were sex differences observed in inflammatory responses to 
transfusion. MCP-1 increased with number of transfusions in only female preterm infants and was associated with 
worse cognitive and motor performance at 12 months. TNF-β was the only cytokine identified that was higher in 
males compared to females after transfusion and was associated with better cognitive outcomes at 12 months.  
Purpose: In this secondary analysis of the Transfusion of Prematures (TOP) clinical trial, we investigated the 
relationship between pretransfusion hemoglobin (ptHb), cytokine markers, and cognitive performance in preterm 
infants at 24 months. We hypothesized that the sex differences found in the relationship between ptHb, cytokine 
levels, and cognitive outcomes would be replicated (i.e., higher ptHb and higher MCP-1 levels will be associated 
with worse outcomes for females, while higher ptHb and higher TNF-β levels will be associated with better 
outcomes for males). Further, we hypothesized that the relationship between ptHb and cognitive performance would 
be mediated by cytokine levels. 
Methods: This study used a subset of the participants enrolled in the multicenter TOP trial who received care at the 
University of Iowa. Infants enrolled in the trial were under 1000g at birth, gestational age at least 22 weeks but less 
than 29 completed weeks, and less than 48 hours of age at enrollment. Standard 15ml/kg RBC transfusions were 
administered, and blood samples were collected at least once per week as clinically indicated per NICU policy, not 
timed in relation to blood transfusions. Samples were scavenged for cytokines using the Three Meso Scale 
Diagnostic LLC multiplex kits. Infants returned for a follow-up visit at about 24 months corrected age. The Bayley 
Scales of Infant & Toddler Development, 3rd Edition (BSID) were used to evaluate cognitive status. We assessed 
the influence of ptHb on neurodevelopment at 24 months using repeated-measures regression analysis, conducting 
separate analyses for males and females. Mean cytokine levels during the TOP hospitalization (TNF-β, IL-6, IP-10, 
MCP-1, log-transformed to reduce skew) were added individually to the regression model to test for mediation of 
the predictor effect.  
Results: 80 infants had transfusion data, cytokine analysis, and 24-month BSID completed. 21 infants were 
excluded due to sepsis or necrotizing enterocolitis. Three other male outliers identified through iterative reweighting 
were excluded. Male and female groups did not have significant differences in gestational age, birth weight, ptHb, 
cytokine levels, BSID scores, age at BSID testing, or incidence of ROP or IVH. Mean SNAPPE score was 
significantly lower in males (40) than females (54), though both were above the threshold for high risk of mortality 
(37). For females, higher mean ptHb was significantly associated with lower BSID scores, with an over a 4-point 
decrease in BSID per g/dL increase in ptHb. When controlling separately for levels of each cytokine, the 
relationship between ptHb and BSID was not significantly diminished, indicating a lack of cytokine mediation. After 
the variability accounted for by ptHb, IL-6 had significant predictive value. Specifically, there was a 1.5-point 
decrease in BSID for each 25% increase in IL-6. TNF-β, IP-10, and MCP-1 did not add significantly to the 
prediction of BSID at 24 months after controlling for ptHb. For males, ptHb was not significantly associated with 
BSID, with or without controlling for TNF- β, IL-6, IP-10, and MCP-1. After accounting for ptHb, TNF- β 
significantly contributed to the prediction of BSID, and there was roughly a 2-point increase in BSID scores for each 
25% increase in TNF- β.  
Conclusion: This data supports the existing body of evidence showing best outcomes in female infants treated using 
lower ptHb thresholds and male infants treated using higher ptHb thresholds. This study also builds upon the 
previous analysis at 12 months to demonstrate an association between TNF- β levels and increased BSID scores in 
males, as well as inflammatory cytokines and poorer BSID scores in females. Although cytokines do not appear to 
be mediating the effect of transfusion on BSID scores in males or females, specific cytokines do appear to have 
independent effects on neurodevelopmental outcomes.  
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INTRODUCTION: Total knee arthroplasty (TKA) is standard of care for end-stage osteoarthritis. Obese patients have worse outcomes and higher 
complication risks compared to non-obese patients, and these outcomes may be due to increased inflammation associated with increased adipose tissue 
rather than merely additional mass. 3-nitrotyrosine (3-NT) is a marker on cellular proteins produced by iNOS via addition of nitric oxide and radical oxygen 
species during states of oxidative stress. CD68 is a marker of activated monocytes (primarily macrophages). Together, these markers can indicate the M1 
inflammatory potential of certain tissues. In this study, we aimed to quantify the presence of these two inflammatory markers in posterior cruciate ligament 
(PCL) specimens of patients undergoing TKA to assess their role in degenerative joint disease (DJD). 
 
METHODS: PCL specimens were obtained intraoperatively from 39 TKA patients. The average age was 64.5 (SD = 9.8), the average BMI was 34.9 (SD = 
6.1), and 54% were female. Formalin fixed, paraffin-embedded tissue was sectioned and stained for 3-NT and CD68 macrophages using 
immunohistochemistry. Slides were scanned and then analyzed using Olympus OlyVIA and ImageJ/FIJI. 20 regions of interest (ROI) were randomly 
selected on each slide. We used color deconvolution and particle analysis to identify nuclei and DAB staining. The percentage of positively stained cells per 
ROI was calculated. These values were compared to BMI (overweight, obese class I, obese class II, obese class III) and age (45-55, 56-65, 66-75, 75+) using 
ANOVA, and compared to sex (male or female) via t-test. Two slides were excluded from the study due to inability to analyze from slice preparation error. 
 
RESULTS: 3-NT production was significantly elevated in all patients greater than 55 years old (n=29), and CD68 macrophage infiltration was significantly 
increased in patients 66-75 years old (n=13). Males had both significantly higher 3-NT production and CD68 infiltration compared to females (n=14). The 
number of percent positive 3-NT cells significantly decreased between overweight and obesity class I patients (p<0.0001). However, an increase in 3-NT 
production is then seen as BMI progresses from class I to class III. The overall difference in percent positive 3-NT cells was statistically significant between 
all BMI groups except between obesity class I and class II (p<0.0001), with the highest percentage of 3-NT in the overweight and obesity class III 
populations. The difference in percent positive CD68 infiltration between BMI groups was statistically significant in all groups except between overweight 
and obesity class II, and between obesity class I and class III (p<0.0001). When comparing the ratio of the percentage of CD68:3-NT, we found that 50% of 
the 3-NT was being produced by CD68 macrophages in the overweight population, while nearly 100% was being produced by CD68 macrophages in the 
obesity class II population. However, every BMI category showed at least one patient with greater than 100% 3-NT production from CD68. 
 
DISCUSSION: Interestingly, there is a stark increase in 3-NT production in all our patient specimens after the age of 55 years old, which begins to diminish 
upon reaching the 76+ age group. This may be indicative of an increased oxidative or inflammatory process occurring in these patients that begins to decline 
as metabolic health slows and overall aging occurs. Contradicting our hypotheses, we also found male subjects to have both increased 3-NT and CD68, 
which was surprising due to literature supporting pro-inflammatory phenotypes to be more genetically prevalent in females. The initial decrease in 3-NT 
production between overweight and obesity class I populations may be associated with lower overall NO production in obese patients, thus resulting in lower 
3-NT formation. However, the subsequent increase in 3-NT production from obesity class I to class III may be indicative of increased radical oxygen species 
production independent of NO in these populations. In addition, although CD68 macrophage infiltration decreased in higher BMI populations, the CD68:3-
NT ratios exceeding 100% in all BMI populations suggests persistent 3-NT production from an alternative radical oxygen species-producing cellular source. 
Overall, we show statistically significant differences in an unexplored area of inflammatory characteristics of the bariatric arthroplasty population. Future 
directions of this study aim to address its limitations, such as quantifying 3-NT in a non-obese control group to assess whether the levels of 3-NT in obese 
patients differ from baseline. In addition, we would like to use immunohistochemical analysis to stain for fibroblasts and neutrophils to locate the primary 
cellular source of inflammation in soft tissues of the knee, as well as staining for IL-1b, TNF-a, and MMP’s to further investigate the inflammatory activity 
in these tissues. CD206 macrophage staining should also be considered to explore the possibility of an M1 to M2 macrophage transition, which, in 
combination with adiposity and histologic architecture analysis, could help identify areas of fibrosis and weakening of these ligamentous knee structures. 
Biomechanical analyses of cadaveric knee ligaments (including PCL) are currently being performed to investigate mechanical differences in these tissues 
across BMI categories. Ultimately, we aim to determine whether these inflammatory changes lead to differences in surgical outcome of TKA or disease 
progression among patients with differing BMI’s and body composition.  
 
SIGNIFICANCE: While literature has primarily focused on inflammation’s effects on cartilage and subchondral bone in the progression of DJD, we aim to 
focus on the lesser explored topic of its effects on the biomechanically important ligamentous structures of the knee. Hypothesizing that different patient 
populations may have different inflammatory characteristics in these structures, we hope that these findings will impact pre-, post- and intraoperative 
decision making when choosing constraint and construct options when performing bariatric arthroplasty surgery and treating bariatric arthroplasty patients. 
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Introduction 

C3 Glomerulopathy (C3G) is defined by dominant C3 deposition on kidney biopsy and persistent alternative complement pathway 

dysregulation. As complement inhibitors progress through clinical trials, their impact on disease processes compared to current 

drugs remains a subject of inquiry.  

 

Purpose 

In this single-center study, we aim to describe and compare changes in clinical and complement biomarkers pre- and post-

initiation of complement inhibitors or standard treatments.  

 

Methods 

43 patients from the University of Iowa’s C3G Natural History Study were included in the cohort. 26 were enrolled in complement 

inhibitor (CI) trials. These trials included Novartis APPEAR (NA-FBi), Novartis Extension (NE-FBi), MAP-LNP023 (NC-FBi),  Apellis 

VALIANT (AV-C3i), MAP-APL2 (AC-C3i), Avacopan ACCOLADE (C5aRi), and Achillion (FDi). Guideline-recommended treatment 

groups included Eculizumab (C5i) and Mycophenolate Mofetil ± Prednisone (MMF±P). Controls were placebos in the Novartis 

APPEAR trial. Biomarkers were collected 0-6 months prior and 6-12 months after initiation. Complement biomarker testing 

included C3 and soluble C5b-9. Clinical biomarkers included eGFR and Urine Protein/Creatinine Ratio (UPC). The mean percent 

change from baseline was calculated and compared across all treatment groups. 

 

Results 

NA-FBi, AV-C3i, and C5aRi groups showed small mean increases in eGFR (+1-23%), while FDi had the greatest mean decline (-17%). 

Standard treatment and control groups demonstrated small changes in eGFR (MMF±P -6%, Control +4%), with similar variability to 

CI groups over this period. All CI groups had a mean reduction in UPC after initiation, ranging from -1% (C5aRi) to -65% (NC-FBi), 

compared to little change in the control group (-2%), and generally worsening proteinuria with MMF±P (+37%). C3 showed little 

mean change in standard treatment and control groups (MMF±P, +7%, Control +9%), while CI groups ranged from decline (C5aRi -

54%) and little change (C5i, +7%), to large increases, as was the case for most CI trials (+116-4523%). Soluble C5b-9 dropped in all 

CI groups besides C5aRi (+56%), with the largest declines observed in C3i (-80%- -75%) and FBi (-79%- -46%) trials. Standard 

treatment and control groups had modest (MMF±P, 13%) to no effect (Control, +1%) 

Conclusion 

In our cohort, clinical and complement biomarker impact are mixed. NA-FBi and AV-C3i demonstrated improvement in all 

biomarkers measured. In several other CI groups, improvements were seen in three of four biomarkers and as a whole, had 

improved outcomes when compared to standard MMF±P and controls. In aggregate, although these results are derived from small 

cohort data, provide promising evidence of the efficacy of complement inhibitors on alternative pathway activity and clinical 

disease in C3 patients.  
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Background: Pain carries a significant burden both at the individual level as well as across the healthcare 

system. Unmanaged or poorly managed pain can have a variety of negative consequences ranging from a 

loss of productivity and work absences to psychological difficulties and a lower quality of life. Low back 

pain in particular is a frequently encountered complaint by pain management specialists. It is imperative 

physicians in this space recognize and understand the effects demographic and other socio-economic 

factors may have on the treatment course for patients with low back pain.  

Purpose: Patients with low back pain should receive with equal frequency a variety of interventions and 

recommendations. Disparities in the management of low back pain associated with race, insurance, 

primary language, or county of residence should not occur and must be identified to eliminate differences 

in outcomes for patients.  

Methods There were 2,452 new patient encounters screened at the Iowa River Landing Pain Management 

Clinic resulting in 1,348 patients with a low back pain related diagnosis to be included in further analysis. 

A low back pain related diagnosis was broadly defined as any diagnosis related to lumbar or sacral 

dysfunction. This cohort was then screened for any procedures performed for the treatment of low back 

pain within 180 days of the initial patient visit. Procedure rates were then compared based on various 

factors including age, gender, race, insurance, primary language, and county of residence, grouped into 

health districts based on geographic location. 

Results: Data from the 1,348 patients with low back pain was analyzed. This cohort was 42% male and 

58% female. Procedural interventions for the treatment of low back pain occurred in 40% of the study 

population. The majority of patients were white (87%), spoke English as their primary language (97%), 

and were from Iowa (95%). A private health insurance plan was most frequent (37%), followed by 

Medicare (24%), Medicare Advantage Plans (17%), Medicaid (16%), or “Other” (6%). The median age 

for those who underwent a procedure was 61, while the median age for those that did not receive a 

procedure was 56. A p-value of <0.001 was deemed significant. On this basis, differences in procedure 

rates based on gender, race, and English as a primary language were deemed not significant (p = 0.037, 

0.3716, and 0.3824 respectively). When comparing Medicaid vs all other insurance types, there were 

significantly less procedures performed in the Medicaid group (p<0.001). Patients from southeastern Iowa 

were significantly more likely to receive a procedure than all other areas (p<0.001).  

Conclusion: This analysis demonstrates that differences in procedure rates for the treatment of low back 

pain exist for patients with Medicaid insurance compared with all other insurance types. Geographic 

factors also demonstrated a strong correlation with procedure rates as patients from the southeastern part 

of the state were significantly more likely to receive a procedure. These findings are an initial step in 

identifying differences in outcomes for patients and generating future quality improvement research 

aimed at alleviating those variances.  
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Title 

Amino Acids and Neonatal Morbidities in Preterm Neonates 

Background 

Preterm birth is the leading cause of mortality in children under 5 years old globally and has been increasing in 
the United States. Medical advancement has allowed preterm neonates to survive into child and adulthood, but 
this has also led to unique long-term health problems including delayed neurodevelopment. Early disease 
detection and intervention may mitigate some long-term health consequences of preterm birth. Previous 
research has demonstrated associations between amino acids and certain diseases of prematurity. This 
highlights how measuring amino acids in preterm infants may be used clinically for earlier detection of 
diseases. Furthermore, preterm infants have a unique metabolic profile compared to term infants, and thus, 
research specific to preterm neonates is necessary to improve clinical outcomes. 

Purpose 

The aim of this study was to examine the associations between physiological measures, amino acid levels, and 
common neonatal morbidities in preterm neonates. 

Materials & Methods 

47 preterm infants born before 31 weeks were included in this study. Infants were born at the University of Iowa 
or University of California San Francisco and are part of the PROMPT study, Predicting Maturity, Mortality, and 
Morbidity in Preterm Newborns. Infant physiology and disease data was obtained through EPIC charts. Blood 
spots from discarded samples were stored in a –80C freezer until being sent to the state hygienic laboratory to 
be analyzed via tandem mass spectrometry. Regression analyses were done to assess the associations 
between amino acids and physiological measures including respiratory rate, heart rate, systolic blood pressure, 
and diastolic blood pressure. Multilevel longitudinal models were used to analyze the association between 
amino acids and diseases of prematurity including intraventricular hemorrhage (IVH), retinopathy of prematurity 
(ROP), cytomegalovirus (CMV), and pneumonia. All analyses were completed in R. 

Results 

There were no significant associations between amino acids and physiological variables once adjusted for 
gestational age (GA) and infant birthweight (BW). In multilevel models, there were also no significant 
associations between amino acids and physiological variables after adjusting for GA and BW. There were 
significant positive and negative associations between amino acids and various diseases of prematurity in 
unadjusted multilevel longitudinal models. Alanine was positively associated with CMV and negatively 
associated with ROP. Citrulline, methionine, and methionine/phenylalanine were positively associated with 
IVH. Methionine/phenylalanine was also positively associated with ROP. Phenylalanine/tyrosine was positively 
associated with pneumonia. 
Leucine/phenylalanine was negatively associated with CMV. Multiple associations were maintained when 
adjusted for GA and BW. 

Conclusions 

This exploratory analysis revealed negative and positive associations between amino acids and neonatal 
morbidities common in preterm neonates. Future studies should aim to replicate these findings in larger and 
diverse populations so that the findings may be utilized clinically to improve the health outcomes of preterm 
infants. Additionally, future research should examine continuous measures of physiology during NICU stay to 
better assess associations between physiology and amino acids. 
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Introduction: Proton density (PD) weighted magnetic resonance imaging is a widely accepted 
method for evaluating meniscal tears. However, PD imaging increases the fat signals which is 
why using proton density with fat suppression (PD-FS) has become a new area of exploration. 
Minimal studies have been published assessing the comparisons between the PD and PD-FS, and 
no studies have been published that assess lateral meniscal tears.  
 
Methods: Our retrospective study included all patients who underwent arthroscopy for possible 
meniscal tears at UIHC between July 1, 2020 and January 31, 2021. Three different radiologists 
independently reviewed the MRIs of each patient looking only at PD and PD-FS sequences. The 
radiologists provided a score ranging from 1 (definitely no tear) to 5 (definitely a tear) and 
defined whether the identified tear was medial, lateral, or both. If at least 2 out of the 3 
radiologists gave a score of 4 or 5, this was considered a positive diagnosis of a meniscal tear 
based on imaging. The standard of reference was arthroscopic findings. Sensitivities and 
specificities for medial and lateral tears for both PD and PD-FS were calculated. Comparisons of 
the performance between PD and PD-FS were calculated utilizing the McNemar test in the 
setting of both medial and lateral tears. 
 
Results: Within our sample of 98 patients, the prevalence of confirmed medial meniscal tears 
was 75.5% and confirmed lateral meniscal tears was 38.8% based on arthroscopic findings. 
When assessing for medial meniscal tears, PD-FS had a higher sensitivity (95.9% vs 93.2%) and 
lower specificity (79.2% vs 87.5%) in comparison to PD. A similar pattern was seen with lateral 
meniscal tears with PD-FS having a higher sensitivity (73.7% vs 68.4%) and lower specificity 
(83.3% vs 85.0%) when compared to PD. There were no significant differences in detecting 
medial meniscal tears (McNenar test statistic: 3.0, p=0.73) or lateral meniscal tears (McNemar 
test statistic: 10.0, p=0.83) between the PD and PD-FS sequences. 
 
Conclusion: There is no statistically significant difference in identifying medial or lateral 
meniscal tears between the PD or PD-FS sequences. Given the similar performance between PD 
and PD-FS, PD-FS proves to be an adequate sequence that may be utilized in the detection of 
medial and lateral meniscal tears.  
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Introduction: Leishmaniasis is a neglected tropical disease with several distinct disease phenotypes, all of which are 

caused by protozoan parasites of the genus Leishmania. Visceral leishmaniasis (VL), caused by Leishmania infantum or 

L. donovani, is a systemic infection causing hepatosplenomegaly and pancytopenia, which is often fatal if untreated. 

Leishmaniasis is primarily endemic to resource limited countries. As these countries become more modernized, high-fat 

and high-cholesterol diets are also becoming more common, and obesity rates are on the rise. Recent studies have 

evaluated the relationship between obesity and cutaneous leishmaniasis, revealing that obesity complicates disease 

progression and presentation, as well as leading to longer recovery times and greater chance of failing initial treatment. 

We previously reported that a high fat/high cholesterol leads to aberrant parasite trafficking and survival in a murine 

model of VL. Not much work has been done yet to investigate whether adipocytes, the main cell type in adipose tissue, 

is implicated in the pathologenesis of leishmaniasis.  Leishmania are obligate intracellular parasites of phagocytic cells 

in mammals and survive long-term in tissue macrophages.  Our lab made the surprising preliminary observation that 

Leishmania spp. promastigotes are internalized by adipocytes.   

Purpose: To investigate whether adipocytes serve as host cells for L. infantum parasites in vitro, and whether 

adipocytes undergo phenotypic changes in response to the parasites.  

Methods: A pre-adipocyte cell line was differentiated until mature (ten days), then infected with L. infantum 

metacyclic promastigotes with an MOI of 10:1. After 4, 24, 48, or 72hrs, cells were divided into one subset that was 

trypsinized, applied to slides, fixed and stained with Wright Giemsa. Another subset was lysed with TRIzol, and RNA 

was isolated using a phenol/chloroform extraction method. RNA was reverse transcribed, and cDNA was quantified by 

TaqMan qPCR. mRNA transcripts that are specific to cells with an adipocyte phenotype (adiponectin, PPAR-γ, 

lipoprotein lipase) and those specific to cells with an immune phenotype (interferon-α/β receptor 1, interferon-γ 

receptor 1, interleukin-6) were compared between uninfected and infected samples using a ΔΔCt relative quantitation 

method. Additionally, RNA was purified and submitted to the Iowa Institute of Human Genetics for RNA-Seq analysis 

which is ongoing. All statistical analysis was conducted using GraphPad Prism software.  

Results: Parasites were internalized by adipocytes and transformed to the intracellular amastigote stage. Amastigote 

burdens increased significantly between 24 and 48hrs, with a plateau at 72hrs. At 4hrs, most parasites were 

extracellular promastigotes.  Most infected cells at 48 and 72hrs had several internal amastigotes, notably different 

from 24hrs. This implies that amastigotes may undergo a few rounds of intracellular replication inside these cells. 

TaqMan assays revealed all three markers of adipocyte metabolism that we tested were significantly downregulated in 

infected cells at the 48 and 72hrs timepoints. IL-6 expression was significantly upregulated in infected cells, although 

the two interferon receptors showed no significant difference after infection.  

Conclusion: Adipocytes are suitable hosts for L. infantum parasites, able to support stage development and possibly 

replication, implicating them as possible cellular reservoirs for parasites during chronic infection. Adipocytes also 

undergo significant transcriptomic—and likely phenotypic—changes during infection with L. infantum, which would 

likely contribute to disruption of normal adipocyte metabolic functions and adipokine release and possibly promote a 

pro-inflammatory environment. These changes may cause more severe disease pathology, as well as aiding in systemic 

dissemination of parasites during VL. It is unclear if these cellular changes would be sustained long-term, or whether 

these phenotypic changes are driven by the host, pathogen, or both.  
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Abstract 

Introduction 

Ureteropelvic junction obstruction may cause hydronephrosis and thinning of the renal parenchyma.  Therefore, 

hydronephrosis and thinning of the renal parenchyma are factors used to grade the degree of hydronephrosis.  The 

greater the degree of hydronephrosis and thinning of the parenchyma, the more likely there is a ureteropelvic 

junction obstruction that will require surgical intervention (pyeloplasty).  However, the grading of hydronephrosis 

and parenchymal thinning have been traditionally based on subjective impressions of sonographic images and have 

limited reliability when it comes to grading in a reproducible manner. The overall renal parenchymal thickness 

increases with age, making it less reliable to use for assessment compared to the medullary pyramidal thickness 

(MPT) which changes very little in the first 9 years of life. Recently, medullary pyramidal thickness (MPT) has been 

shown to be more reliable than traditional grading systems and also demonstrated to be predictive of obstruction and 

pyeloplasty as well as a predictor of the differential renal function (DRF) as assessed by nuclear renal scan in 

patients with unilateral hydronephrosis. An MPT  3 mm is associated with significantly increased risk of decreased 

differential renal function and and subsequent pyeloplasty in multiple studies. To date, the value of MPT in post-

operative kidneys has not been reported.  This project aims to determine if there is a change in MPT post-

pyeloplasty, and if so, if this change is a reliable method for predicting differential renal function and kidney 

recovery. 

Purpose 

We hypothesized that there would be an increase in MPT thickness in the hydronephrotic kidney at a greater rate 

than the contralateral normal kidney’s MPT change.  We also hypothesized that an increased ratio 

(hydronephrotic:normal contralateral MPT) post-operatively would be significantly correlated to an increase in the 

DRF in the hydronephrotic kidney. In addition, having a better understanding of the typical/anticipated change in 

post-operative MPT after a successful surgery allows physicians to more effectively monitor recovery.  

Methods 

This study was a retrospective chart and radiographic review of patient data from patients undergoing pyeloplasty 

from 01/2006 -12/2023 at the UIHC (IRB #20200-5068). The data collected for this project included the following 

patient information: name, MRN, DOB, gender, date of surgery, last ultrasound before surgery date, MAG-3 nuclear 

renal scans before surgery, post-surgical ultrasounds, and post-surgical MAG-3 scans. The subjects included in this 

study had high grade (SFU grade 3 or 4) congenital unilateral hydronephrosis detected prenatally or within the first 

3 months of life who underwent pyeloplasty before the age of 2 years. This study was completed by analyzing the 

multiple variables listed above including the ultrasound data and MAG-3 data that was collected to assess the MPT 

and DRF in patients post-surgery compared to pre-surgery. Data was analyzed from one pre-operative ultrasound 

and three post-operative ultrasounds. Statistical analysis was performed to identify associations between variables 

and post-surgical MPT.  

Results 

96 patients were included with grade 3 or 4 unilateral hydronephrosis that underwent pyeloplasty for UPJ 

obstruction. Median patient age at surgery was 139[IQR 79.5, 322] days. The median number of days after surgery 

that an ultrasound was performed was 90[IQR 76.75, 108.25] days. The median change in PT in the hydronephrotic 

kidney from the pre-op ultrasound to the post-op ultrasound was 1.3[IQR 0.8, 2.2] mm and the median change in AP 

diameter of the renal pelvis was -1.5[IQR -0.7, -2.5] cm at median 312[IQR 257, 452]  days post-op. Significant 

negative correlations were shown between PT and AP diameter. No significant correlations were found between PT 

and DRF likely due to the small number of patients (42) who had post-op MAG-3 renal scans.  

Conclusion 

PT is expected to increase and the AP diameter of the renal pelvis is expected to decrease shortly after pyeloplasty. 

When post operative ultrasounds show a decrease in PT and increase in AP diameter, it is predictive of treatment 

failure. Renal medullary pyramid thickness and anterior-posterior renal pelvis diameter measurements may be useful 

ways to monitor kidney recovery post-pyeloplasty.  



Effect of genetic background and shock tube generated blast waves on optic nerve structure and 

function 

 

M1 student: Kaitlyn Grimes  

 

Research Mentor: Matthew Harper, PhD  

 

Departments of Ophthalmology and Visual Sciences  

 

Background/Introduction: Blast-mediated traumatic brain injury (bTBI) is both an acute and chronic 

spectrum disorder that is the most common type of head injury among military personnel. Depending on 

the severity of the injury, acute consequences of bTBI may be readily apparent at the time of injury, 

whereas chronic consequences are currently more difficult to detect, despite resulting in progressive, 

potentially debilitating symptoms. Chronic symptoms of bTBI can especially be difficult to identify due 

to overlap with those of PTSD, leading to an even more increased need for identifying pathobiological 

markers for bTBI early in the disorder in this population. It is possible to reproduce bTBI in mice using 

shock tube generated blast waves. Research has been done using mice models to demonstrate how these 

blast waves affects the retina, specifically regarding retinal ganglion cell structure and function. They 

demonstrated that increasing the blast intensity and number of blast exposures results in increased ocular 

injury and that the extent of ocular injury following bTBI is influenced by multiple genes, including those 

related to apolipoprotein E, brain-derived neurotrophic factor, the dopaminergic system, the serotonergic 

system, and interleukins. Due to the vision-impairing effects that shock tube generated blast waves have 

on retinal ganglion cells, it is important to investigate possible effects on the optic nerve and how 

structure of the optic nerve impacts retinal ganglion cell function. Mouse research has also implicated that 

the retinal ganglion cell response to shock tube generated blast waves is dependent on genetic 

background, so we will be investigating whether this response is observable in the optic nerve as well.   

 

Aims/Hypothesis: The aims of this study are to study how genetic background affects structure of the 

optic nerve following bTBI and how the intensity and number of blast exposures affects optic nerve 

structure. 

Methods: 90 mice were separated into 6 groups based on genetics and endured frequency and intensity of 

blast waves. Blast injury was induced in mice using an advanced blast simulator that generates a blast 

wave using compressed gas. In vivo structure of the retina was examined by OCT to measure the retinal 

nerve fiber layer (RNFL), the retinal ganglion cell layer (GCL), and the inner plexiform layer (IPL). RGC 

function was examined using the PERG and overall visual function was examined using the OMR. Mice 

were euthanized at either 3 or 6 months following blast injury, whole eyes were enucleated, and the 

posterior cups were dissected and fixed. 1 μm cross sections were cut on an ultramicrotome, transferred to 

glass slides, stained with 1% paraphenylenediamine (PPD) and mounted to glass slides. Light micrograph 

images were obtained with an Olympus BX-52 microscope to perform cell counts.   

Results: Manual hand counts are being performed currently from the confocal images of the mouse optic 

nerves in order to have data. Statistical comparisons will be performed using both paired t-tests and 

ANOVA testing. We will compare blast exposed mice to sham blasted mice for inbred mouse lines. For 

outbred mouse lines, we will compare nerves that have been removed from a mouse prior to blast injury 

to nerves that were left and exposed to blast injury. For both groups, we will perform correlation analysis 

to determine if optic nerve damage correlates to retinal and brain damage.  

 
 





Novel Pacing Modality for Cardiac Conditioning and Enhanced Cardioprotection
Lydia Guo, Biyi Chen, Zhiyong Zhu, Mike Sauer, Lenni O’Neill-Broeg*, Missy Yoder*, Long-Sheng Song, Denice Hodgson-Zingman*, Leonid Zingman
Department of Internal Medicine-Cardiovascular Medicine, University of Iowa Carver College of Medicine
*University of Iowa Heart and Vascular Center, University of Iowa Hospitals and Clinics

Introduction: Exercise has been increasingly understood as the most effective non-clinical intervention to
promote cardiac conditioning, enhance myocardial stress resistance, and mitigate adverse outcomes in
systolic heart failure (HF). However, many individuals with HF experience varying degrees of exercise
intolerance, alongside barriers to effective treatment, highlighting the importance of establishing novel
approaches to recover cardiac functional capacity. Sinus node function has been empirically proven as an
indicator of cardiac health. Sinus node recovery time (SNRT) and heart rate recovery (HRR) measure
sinus node function and describe the time taken for normal heart rate (HR) and rhythm to recover after a
period of atrial pacing or exercise, acting as markers of proper HR autoregulation, cardiovascular fitness,
and stress resistance.

Hypothesis and Purpose: Our study investigates the role and mechanisms of the clinically translatable
exercise HR envelope effects on cardiac stress resistance. Since the magnitude and duration of exercise
HR acceleration are tightly correlated with beneficial cardiac outcomes, it is hypothesized that an
exercise-similar HR envelope, delivered by atrial pacing in a maximally physiologic way that avoids toxic
effects of chamber dyssynchrony, may be a significant trigger of cardiac conditioning and stress
resistance. Specifically, we investigate if exercise-similar HR acceleration may initiate favorable cardiac
remodeling, leading to shortened SNRT in mice and HRR in humans. Previous data from our group have
shown that this HR pattern, even without actual exercise, promotes changes in cardiomyocyte calcium
handling and gene expression supporting a conditioned cardiac phenotype that is associated with
ischemic protection in mice, improved walking distance and a trend toward improved cardiac contractile
function in human subjects, and was shown to be safe and well tolerated. This study further investigates if
exercise similar HR acceleration can promote changes in cardiac myocytes and sinus node cells’ calcium
dynamics, leading to improved SNRT and HRR.

Methods: Mice were atrial-paced once/d (8 days over 2 week period) via a transesophageal electrode to
deliver an exercise-similar HR pattern with preserved atrio- and inter-ventricular synchrony. Effects on
cardiac calcium handling and sinus node function were investigated on isolated retrogradely perfused
hearts. Ca2+ transients and SNRTs were recorded post 5, 10, and 20 Hz stimulation. Humans with chronic
ischemic and non-ischemic HF, EF < 30%, class II-III symptoms, and QRS ≤ 120 ms had their existing
implanted defibrillators programmed to gradually accelerate HR to 80% maximum predicted for age while
maintaining atrio- and inter-ventricular synchrony, or pretended to be programmed (sham) with the subject
blinded to their study arm. This HR was maintained for 30 min and then slowly decelerated to baseline.
Subjects underwent a cardiopulmonary exercise test (CPET) at baseline and 4 weeks of pacing/sham
intervention, in which HR deceleration was examined to evaluate HRR. CPET data of 4 human subjects,
with 2 assigned to each condition, were analyzed for potential changes in HRR slopes.

Results and Discussion: The paced mice cohort displayed changes in Ca2+ handling, coupled with
improved recovery of sinus node function after rapid stimulation. Human subject studies revealed that 4
weeks of pacing intervention were sufficient to significantly improve HRR after CPET (HRR slopes were
significantly different between baseline and 4 weeks of intervention n = 2 p < 0.05 for paced groups, while
showing no difference in sham subjects n = 2 p > 0.25). Therefore, our data suggest that exercise similar
HR acceleration delivered by atrial pacing results in improved sinus node stress resistance.

Conclusion: Mice studies demonstrated more rapid SNRTs following exercise-similar HR envelope atrial
pacing, which are associated with healthy myocardial remodeling and recovery of sinus node dysfunction.
The paced, exercise-similar HR acceleration is well-tolerated in subjects with both ischemic and
non-ischemic cardiomyopathy, and when applied over 1 month, results in improved HRR. If confirmed by
larger and longer studies, this strategy could offer an inexpensive, safe, rapidly clinically translatable,
high-impact adjunct to standard heart failure treatments for improvement of sinus node function.









2024 Medical Student Research Conference Abstract 

Researchers: Jared J. Hill, Evan Williams, Steven Long, Marcus Tatum, Donald D. Anderson, 

Geb Thomas, Heather Kowalski, Kyle Duchman , Matthew Karam  

Title: Evaluating Assessment Methods for Measuring Resident Surgical Skills in the Operating 

Room 

 

Introduction: The traditional apprenticeship model for surgical education (see one, do one, 

teach one) can expose patients to risks of suboptimal care1. The “July Phenomenon” reflects this 

diminished care, this refers to the start of surgical residency in July, and this month coincides 

with a higher rate of preventable complications (p < 0.013)2. The American Board of Orthopedic 

Surgeons has recently required that residents receive evaluations (OP Score) on their OR 

performance to combat this reduced care by tracking resident performance. However the OP 

scoring method is subjective, and could introduce bias. 

Hypothesis: Subjective OP evaluations of resident operating room (OR) performance will 

correlate with objective surgical metrics such as pin spread and surgical time. 

Methods: Intraoperative fluoroscopy from wire navigation procedures were saved for post-

operative analysis to measure metrics such as OR time, tip apex distance, and pin spread. 

Diagnostic arthroscopy (knee and shoulder) videos were recorded to evaluate surgical time and 

shift between diagnostic regions. OP scores were also collected for correlation analysis. 

Results: In wire navigation procedures, the pin spread ratio, which has been shown to correlate 

with surgical outcomes, has no correlation with P-scores for residents on the same case. Similar 

trends were observed when comparing P-scoring and procedure time. For diagnostic arthroscopy, 

significant differences were observed between attendings and residents with regards to time in 

the medial condyle and ACL/PCL, indicating room for targeted resident training. 

Conclusions: Attending P-Scores have a very weak correlation with objective measurements in 

wire navigation procedures such as pin spread ratio and procedure time. The collection of 

diagnostic arthroscopy videos demonstrated areas for targeted resident training and provided a 

robust dataset for future analysis of objective resident performance. 

 





Examining Clinical Outcomes of Multiple Sclerosis Patients Who Utilized Diet as Part of Their 

Personal Treatment Plan: A Longitudinal Study 

 

Jordan Hook BS; Landon Crippes, MD, Erika Dorff, MD; Bridget Easler, BS; Farnoosh Shemirani, PhD; 

Mary Ehlinger, BS; Patrick Ten Eyck, PhD; Linda Rubenstein, PhD; Linda Snetselaar, PhD, RDN; Tyler 

Titcomb, PhD, RDN; Terry Wahls, MD 

 

Background 

Emerging evidence suggests that diet may significantly influence the symptoms and severity of multiple 

sclerosis (MS). Ongoing clinical trials are evaluating the potential benefits of therapeutic dietary and 

lifestyle interventions. Currently, there are no established diet recommendations for patients with MS. 

Despite this, previous studies have demonstrated that a large proportion of people with MS are 

implementing special diets into their treatment plans. 

 

Purpose 

To compare clinical outcomes (relapse rate, severity of MS-related symptoms, number and size of 

enhancing lesions on MRI, and utilization of disease-modifying therapies [DMTs]) between patients with 

MS who reported utilizing diet as part of their treatment plan (dieters) to those who did not (non-dieters). 

 

Methods 

Electronic medical records (EMRs) of patients newly diagnosed with MS at the University of Iowa Health 

Care (UIHC) Department of Neurology from January 1, 2018, to May 1, 2024, were analyzed. Initially, 

EMRs were randomly selected and screened for eligibility, with inclusion criteria including ages 18-56 

and ongoing MS care at UIHC. After the first 56 eligible participants were identified, 14 additional EMRs 

of patients who reported using a diet were selectively included to balance the groups. For each eligible 

participant, a comprehensive review was conducted of all MS-relevant progress notes, demographics, 

medications, laboratory results, and radiology studies to gather information on MS-related symptoms and 

disease course. The clinical course of MS was primarily assessed through relapse rate, determined by 

reviewing each MS-related progress note for documented MS-related symptom worsening and explicit 

statements of relapse occurrence. MRI analysis included brain, cervical spine, and thoracic spinal cord 

scans. Cox proportional hazards regression models with time-varying exposures, outcomes, and DMT 

covariates adjusted for baseline age, sex, race, and body mass index were utilized to compare the risk of 

outcomes between dieters and non-dieters, with p-value <0.05 to determine statistical significance. 

 

Results 

Seventy EMRs were abstracted (38 non-dieters and 32 dieters) with a mean follow-up of 3.54 (SD 1.3) 

years. No differences existed between groups for age, sex, race, BMI, or DMT use at baseline. 

Participants who adopted a diet did so at a mean of 1.38 (SD 1.5) years after diagnosis. During follow-up, 

dieters had a significantly reduced risk of new non-enhancing lesions (HR=0.74; 95% CI=0.55, 0.99). 

Additionally, dieters were more likely to have overall MS symptom improvements compared to non-

dieters (HR=1.87; 95% CI=1.08, 3.25). Specifically, improvements in memory (HR=2.14; 95% CI 1.01, 

4.35) and reduction in walking aid use (HR=6.49; 95% CI 1.32, 31.9) were more frequently observed for 

dieters. Furthermore, a significant reduction in worsening memory was observed among dieters 

(HR=0.33; 95% CI 0.12, 0.93). 

 

Conclusion 

In the present study, people with MS who adopted diets were more likely to have favorable clinical 

outcomes; however, due to the limited sample size, these results must be replicated in a larger and more 

diverse sample. 





Title: Investigating the metabolic landscape of alopecia areata 
 
Name: Jason Hristopoulos 
Mentor: Ali Jabbari 
Collaborators: Samuel Connell, Madison Lensing, Otgonzaya Ayush, Zhaowen Zhu, Cristina 
Dix, Ryan Reis, Idil Apak Evans, Reid Brown, Eric Taylor 
 
Introduction: Alopecia areata (AA) is an autoimmune disease of the hair follicle that results in 
non-scarring hair loss. In a physiologic state, the hair follicle is an immune privileged site, 
characterized by low expression of MHC Class I in the inferior segment. In AA, however, there is 
increased MHC Class I expression throughout the follicle, indicating a loss of immune privilege, 
and subsequent lymphocytic infiltration. A key component of the immune response in AA are 
NKG2D+ CD8 T cells, which are hypothesized to be a pivotal pathogenic cell population and 
disease mediators. Currently, the only targeted FDA-approved treatments for AA are JAK 
inhibitors, which suppress cytokine signaling to prevent immune activation. However, concerns of 
worrisome side effects with long-term use of JAK inhibitors and incomplete efficacy underscore 
the need for safer and more effective therapies. 
 
Purpose: One avenue for new therapeutic targets that is being investigated in other autoimmune 
diseases is to target metabolic vulnerabilities in critical, pathogenic cell populations. However, 
very little is known about metabolic alterations in AA. In this study, we aimed to explore the serum 
and intracellular metabolome of alopecic mice to identify novel metabolic therapeutic targets. 
 
Methods: We made use of an inducible murine disease model, whereby AA was induced in female 
C3H/HeJ mice by skin-grafting alopecic skin. For serum metabolome studies, serum was collected 
from AA and unaffected (UA) mice and sent for targeted metabolomic analysis using the GC-MS 
broad metabolite panel. For intracellular metabolome studies, NKG2D+ and NKG2D- CD8 T cells 
were isolated from skin-draining lymph nodes of female AA mice via flow sorting. Isolated cell 
populations were sent for targeted metabolomic analysis using the LC-MS broad metabolite panel. 
 
Results: Xanthine and hypoxanthine, intermediate metabolites in the purine degradation pathway, 
were among the most significantly decreased metabolites in the serum of AA mice. Publicly 
available RNAseq data from skin-draining lymph nodes in alopecic mice showed no significant 
differences between expression of hypoxanthine transporters in NKG2D+ and NKG2D- CD8 T 
cells. Data from the intracellular metabolome studies are forthcoming. 
 
Discussion: Our study demonstrated decreased purine metabolites in the serum of alopecic mice, 
consistent with findings in other autoimmune diseases. There is an increasing number of studies 
implicating the purine metabolic pathway in autoimmunity and assessing its potential as a 
therapeutic target. However, this pathway has never been studied in AA and the specific roles of 
hypoxanthine and xanthine in autoimmunity are not well described. Therefore, further studies are 
needed to assess the role of this pathway in AA and its potential as a therapeutic target. 



Peripheral calcitonin gene-related peptide induces brain-wide resting state functional 
connectivity changes in mice
Student: Michael Huebner
Mentor: Andrew Russo

One sentence summary: We find brain-wide functional connectivity changes in mice 
after peripheral CGRP injections.  

Background 

Migraine is associated with disabling sensory abnormalities, is one of the most common 
neurological disorders and remains undertreated in 50% of patients. One reason 
treatments fall short is our lack of understanding of the neuroanatomic contributors to 
migraine pathophysiology. Human functional imaging studies have identified neural 
networks associated with migraine, but which networks are relevant for migraine 
behavior remains unknown. Small-animal imaging studies can address this gap by 
probing functional networks linked to migraine; in particular, central brain regions critical 
for multisensory integration like the cerebellum, are novel targets for understanding 
migraine pathophysiology and to understand how they affect migraine-like behavior. We 
hypothesized that peripheral CGRP injection would induce functional changes in brain-
wide blood oxygen level-dependent (BOLD) resting-state functional magnetic resonance 
imaging (rs-fMRI) response. 

Methods 

Male and female C57BL/6J mice underwent a baseline rs-fMRI sequence to collect 
anatomical images and 15 minutes of BOLD activity recording for a “baseline state” 
measurement. Mice were anesthetized with ~1.5% isoflurane during entire recording. 
Following baseline recordings, mice were injected with 0.1mg/kg CGRP and placed 
back into the MRI machine for the treatment resting state recordings 30 minutes post 
injection. This was followed by brain-wide hierarchical clustering analysis to determine 
changes in resting state connectivity between baseline and CGRP. Seed based 
approaches focused on brain areas associated with pain and sensory processing were 
used to determine connectivity changes between regions of interest. We also used 
awake behaving electrophysiological studies to confirm changes in activity in two 
regions identified by hierarchal clustering analysis.  

Results 

Preliminary results identified brain-wide changes in clustering of brain networks post-
treatment. These include significant increases in connectivity between somatosensory 
and visual cortices and changes in other pain sensory networks including the deep 
cerebellar nuclei and insula. Preliminary electrophysiology data in the somatosensory 
and visual cortices confirm activity increases in awake behaving mice.  

Conclusion 

These data provide a possible mechanism for CGRP-induced migraine-like sensory 
hypersensitivity in mice including touch hypersensitivity and photophobia. Future studies
will begin to understand how other clinically validated migraine triggers that cause 
similar phenotypes in mice contribute to functional connectivity in the brain. 



Examining the link between spur cell anemia and dysregulation of iron metabolism in patients 
with cirrhosis

Raghuram Inturi 
PI: Dr. Kyle Brown 

Background 

Spur cell anemia (SCA) is an uncommon form of acquired non-autoimmune hemolytic anemia 
occurring in patients with advanced liver disease. SCA is characterized by acanthocytes ( spur 
cells) on peripheral blood smear. These cells have a markedly diminished lifespan, often leading 
to the need for blood transfusion. There is no effective treatment for this condition, but liver 
transplantation is curative. SCA classically presents as a severe hemolytic anemia in the setting 
of advanced alcohol-associated liver disease, but studies have shown that spur cells are not 
uncommon in hospitalized patients with cirrhosis due to various causes, and that their presence is 
a strong predictor of mortality. Other literature has suggested a link between SCA and iron 
overload, due to the combined effects of hemolysis and the frequent need for transfusion. It is 
unknown whether acanthocytes occur in patients with compensated liver disease, and if so, 
whether their presence is significant. Therefore, our project aims include 1) to determine 
whether acanthocytes can be found in patients with compensated cirrhosis seen for routine 
follow-up in Liver clinic, 2) to assess whether there is evidence ofhemolysis in cirrhotics with 
spur cells, and 3) compare serum iron studies in compensated cirrhotics with or without spur 
cells. 

Methods 

We conducted a retrospective chart review of patients with cirrhosis followed in the Liver clinic 

at UIHC from 2015-2023. Patients met the criteria of the study if they a) had not demonstrated 

signs of decompensated liver disease (hepatocellular carcinoma, hepatic encephalopathy, ascites, 

jaundice, and/or variceal hemorrhage) AND b) had acanthocytes on peripheral blood smear. 

Results 

Of 900 Liver clinic patient charts reviewed for this project, 11 met the criteria of the study. This 
group comprised 8 males/3 females, mean age 63, and the cause of liver disease ranged from 
Hepatitis C, alcoholism, and metabolic-dysfunction associated steatohepatitis (MASH). In this 
group of patients, serum ferritin was markedly elevated (686.28 ng/mL) compared to patients 
with compensated cirrhosis without spur cells (344.92 ng/mL), despite the fact that none of the 
patients with acanthocytes required blood transfusions. Levels ofhemolysis markers (lactate 
dehydrogenase, % indirect bilirubin, haptoglobin, reticulocyte count, and MCV) did not differ 
significantly between compensated liver cirrhotics with and without spur cells. 

Conclusion 

These findings demonstrate that acanthocytes are present in approximately 1 % of compensated 
cirrhotics. Although we found no evidence that acanthocytes are associated with hemolysis in 
these stable patients, the presence of these abnormal red cells may contribute to abnormal iron 
studies in patients with chronic liver disease. 



Functional Connectivity in Parkinson’s Disease 

Connor Johnson 

Narayanan Lab 

Introduction 

 Recent advances in the field of computational neuroscience, combined with existing 
signal processing methods, enable the application of new techniques in analyzing both the 
physical and connective structure of the brain. Specifically, the phenomena of functional 
connectivity has recently emerged as a way of describing non-causal interactions in the brain. In 
this exploratory study, we analyze fMRI scans collected from 82 patients with Parkinson’s 
disease (PD), apply a host of computational and statistical tools, and compare to controls in an 
attempt to elucidate more information about the pathology of PD. We hypothesize that PD 
patients will show differential connectivity between brain regions as compared to those of 
controls. Further, we attempt to validate the findings of previous studies, especially with regard 
to impaired connectivity in the basal ganglia network, salience network, frontoparietal network, 
and the default mode network. 

Methods 

 For this study, we utilized a combination of canonical fMRI analysis toolkits and bespoke 
computational pipelines, with the overall analysis pipeline drawn from previous studies and 
reviews (Seth, 2015; Hao, 2020). In short, these steps combine the standard analysis steps (head 
motion correction, slice timing correction, co-registration, standard space alignment, and 
anatomical segmentation and normalization) were performed by fmriprep (Esteban 2019). 
Further analysis, including confound regression, ROI definition, signal extraction, hemodynamic 
response function (HRF) deconvolution, and correlation analyses were performed with custom 
tools implemented using nilearn (Abraham, 2014) and nipype (Gorgolewski, 2016). In total, 
these steps take us from a brain volume captured on an fMRI machine to a set of signals, with 
confounds regressed out and other corrections made, which represent a set of brain regions. 
These signals also undergo HRF deconvolution to make the data more closely represent neural 
activity, rather than the blood-oxygen level dependent (BOLD) signal. 

Findings 

 Unfortunately, our analysis did not reveal any significant differences between the control 
and PD population. However, this does not mean there is not more analysis to be done as this 
was just a first pass exploration of the data. Further, more advanced, analysis techniques may be 
used, specifically those that take into account time-lag between effects on brain regions, like 
weighted phase-lag indexing or Granger causality analysis. Further, clustering of the patients 
based on their connectivity profiles could reveal subtypes of PD or improve prognosis prediction 
for patients diagnosed with PD. Consensus hierarchical clustering of the brain regions in PD 
patients could also be compared to controls to investigate differential connectivity and network 
atrophy in PD. Finally, we also have access to EEG data from the patients, taken at the same 
visit, so any findings that emerge from this dataset can be easily validated using the same or 
similar methods in EEG. 





Quantifying trends in hospital admissions of adults with intellectual disabilities based on 

demographic and hospital course variables  

Student: Abby Jones, M2 

Mentor: Meghan Connett, M.D., Department of Family Medicine 

 

Background: 

Patients with intellectual and developmental disabilities (IDD) were designated as a population 

experiencing health disparities by the NIH in September of 2023. Disparities between adult 

patients with and without IDD have been identified in outcomes of cancer treatment, kidney 

disease, heart disease, severity of disease at presentation, and hospital mortality. The aim of this 

quality improvement project was to create a database of comprehensive and population specific 

demographic and hospital admissions data. This database was made for two purposes. Firstly, to 

assess admission outcome trends within the population of adults with IDD. Secondly, as the 

foundational step to answer future research questions comparing adults with and without IDD.  

 

Methods: 

A retrospective chart review was done using the EMR (Epic) at Iowa Hospitals and Clinics 

(IHC). Patients met inclusion criteria who were age 18 or older as of 2023, had at least one non-

elective admission between 1/1/2023-12/31/2023 at IHC, and had at least one of the ICD-10 

codes for IDD in their chart. Demographic and hospital admission data was collected as a 

REDCap database. One-way ANOVA, Tukey Tests, and Chi-square were used when appropriate 

to analyze associations between demographic and outcome variables.  

 

Results: 

Repeated analysis of the database (n= 414) was done grouping the population by the four 

demographic variables below. Outcome variables analyzed were Total Hospital Days in 2023, 

Longest Length of Stay beginning in 2023, Number of Admissions in 2023, and Readmission 

within 30 Days (y/n) in 2023.  

Disability Diagnosis: No outcome variables showed significant difference between groups.  

Living Situation: Significant differences exist between the means for number of admissions (p < 

0.001), total hospital days (p = 0.019), and longest length of stay (p = 0.005). Post-hoc Tukey 

tests were used to describe which groups showed significant differences in each outcome. 

Readmission within 30 days was also significantly different between groups (p < 0.001).  

Guardianship Status: Significant differences exist between the means of total hospital days (p = 

0.003) and longest lengths of stay (p = 0.013).  

Communication Style: Longest length of stay showed significant differences (p = 0.008) between 

nonverbal patients who used sign and those who used gestures/vocalizations.  

 

Conclusions: 

 The aim of this project was to create a framework from which to ask and answer further 

research questions. Trend analysis on the database uncovered demographic factors that may be 

influential in the disparities faced by patients with IDD. Due to the extremely limited research on 

adults with disabilities in the hospital, especially in the U.S., this database serves as the 

necessary starting point in the identification of disparities and associated risk factors. Addressing 

these risk factors will require closing the critical gap in knowledge on healthcare experiences of 

patients with IDD.  



Title: Investigating Alternative Splicing of Mediator Complex Genes in Heart Disease 

Author: Christopher Jun 
Mentor: Chad Grueter, PhD 

The Mediator complex and its associated proteins are integral in the regulation of eukaryotic 
gene transcription and subsequent gene expression. Previous literature has investigated the 
potential connections between aberrant Mediator complex function to neurological, 
cardiovascular, and developmental disease. Another well-understood mechanism regulating 
eukaryotic protein expression is alternative splicing of mRNA transcripts, generating protein 
diversity from a single gene. Alternative splicing is thought to contribute to cellular 
differentiation and developmental processes and is associated with human disease and cancer. 
Therefore, the discovery of alternative splicing events in critical genes, like the Mediator 
complex, may grant better understanding of human disease, and thus lead to better treatments 
and health outcomes. Here, we analyzed RNA-sequencing data for differences in alternative 
splicing of Mediator complex genes in ventricular cardiomyocytes between healthy mice and a 
mouse model simulating heart failure secondary to dilated cardiomyopathy. We then performed 
the same analysis on RNA-sequencing data collected from human ventricular cardiomyocytes, 
comparing healthy controls to decompensated heart failure patients secondary to pulmonary 
hypertension. Our findings show significant changes in alternative splicing of CDK8 transcripts 
in both the diseased mouse and human samples relative to controls.  



AAV2.5T Transduction of Basal Cells in Ferret Airway Epithelium

Presenter: Joseph Karippaparambil
Mentor: Ziying Yan, PhD

Background: Cystic fibrosis (CF) is an autosomal-recessive disorder affecting over 80,000 people worldwide. It is
caused by mutations in a single gene, the cystic fibrosis transmembrane conductance regulator (CFTR), that are
often lethal. In the respiratory tract, CFTR facilitates transepithelial chloride movement for regulating airway surface
fluid volume, viscosity, and pH. The primary cause of morbidity and mortality in CF is therefore lung disease with
thick viscous mucus and chronic bacterial infections. Until recently, treatment of CF has primarily relied on
managing symptoms through mucoactive agents like hypertonic saline, rhDNase, and mannitol powder, which work
by thinning mucus in order to clear the lung epithelium. Recently, a new class of drugs were approved for CF which
target the underlying genetic cause itself by rescuing CFTR function. However, its effectiveness varies based on the
particular CFTR mutation involved. Although CFTR modulating drugs are effective in ~90% of CF cases, patients
who have drug-resistant missense mutations, misfolded CFTR proteins, or little to no baseline CFTR expression
cannot benefit from this therapy and must continue to rely on symptomatic treatment. Therefore, there continues to
be a critical need for developing reliable therapy for CF that is effective in all patients regardless of genotype. A
promising strategy is gene therapy.

Purpose: AAV2.5T is an adeno-associated viral vector with well demonstrated tropism (specificity) for airway
surface epithelial cells in both ferret lungs in vivo and polarized human airway epithelium in an air-liquid interface
culture (HAE-ALI). The aim of this study is to demonstrate the ability of AAV2.5T to transduce basal cells in a
polarized ferret airway epithelium culture, and profile the AAV2.5T transduction of major epithelial cell types in the
polarized FAE-ALI culture. The results of this study will help ascertain whether AAV2.5T can potentially serve as
an effective gene delivery tool for CF gene therapy.

Methods: FAE-ALI cultures of nasal and tracheal origin are first fully differentiated then apically inoculated with
rAAV2.5T vectors carrying cDNA encoding enhanced green fluorescent protein (eGFP). The cells are digested off
the supportive membrane, cytospun onto a slide, and immunostained with cell type markers for each of the different
cell types. Images of the cells will be acquired using a Zeiss confocal microscope and analyzed using an image
processing software (Fiji). Alternatively, the cells are sorted through fluorescence activated cell sorting (FACS) to
isolate only eGFP-positive (transduced) cells. These cells can then be immunostained with the same cell type
markers and imaged for further analysis.

Results: In nasal ferret airway epithelium differentiated in an Air-Liquid Interface, AAV2.5T transduced a mean of
10.3% of cells. Of the 10.3% cells infected, an average of 4.9% of cells were progenitor basal cells. In the tracheal
ferret airway epithelium, AAV2.5T transduced a mean of 14.6% of cells.

Conclusions: AAV2.5T is a promising vector for gene delivery in CF with demonstrated success in targeting human
respiratory airway cells in culture. For permanent CFTR gene correction, the progenitor basal cells that reside deep
along the basement membrane must be targeted. Our studies demonstrate that AAV2.5T can successfully transduce
basal cells of both the nasal and tracheal ferret airway. With the successful targeting of ferret basal progenitor cells
in vitro, we are closer in concluding that the ferret airway epithelium is an adequate representation of the human
airway epithelium with respect to AAV2.5T, so that ferret models can be utilized for testing CF gene therapies in the
future in a safe and cost-effective manner.



Role of hyperthermia in GBM cell killing and PD-L1 expression 
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Introduction: Glioblastoma (GBM) is the most common primary brain malignancy in the US with a 5-year 

overall survival <5% despite aggressive standard of care. Immune checkpoint inhibitors (ICIs) have seen great 

success in the treatment of many cancers, but due to the blood brain barrier, tumor microenvironment (TME), 

and immunosuppressive nature of GBM, ICI’s have seen little success in improving patient outcomes. Laser 

Interstitial Thermal Therapy (LITT) is another approach to treating GBM that has gained traction. LITT is a 

modernized intraoperative approach to thermally ablate tumor tissue, heating the tumor bed to 43 °C for 10 

minutes as an optimal dose. This therapy provides a safe option for reducing intracranial tumor burden but 

does not significantly increase progression-free survival when used alone. LITT is believed to potentially 

increase the efficacy of ICIs. Neither ICIs nor LITT are sufficient in treating GBM on their own as both are 

used clinically in combination with standard of care therapy (temozolomide and ionizing radiation). Recent 

research has documented how LITT addresses the key challenges faced by ICIs; by disrupting the BBB, 

altering the TME, and facilitating immune killing of tumor cells, LITT is poised to work well in combination 

with ICI’s. However, the biochemical mechanisms underlying the modulation of immune checkpoints in GBM 

cells have been poorly characterized. 

Purpose: The present study seeks to clarify the effects of thermal therapy on GBM immune modulation. We 

aimed to determine how expression of PD-L1 in GBM cells is affected by hyperthermia  irradiation to discern 

if the environment created by thermal therapy may modulate the tumor immune checkpoint programmed death 

ligand -1 (PD-L1) to better contextualize the use of LITT for patients with inoperable GBM.  

Methods: Colony formation assays were used on primary GBM cell lines U87 and its IDH mutant counterpart 

(U87R132H), which was generated using a crispr-cas9 knock-in approach. Each cell line was treated on a heat 

block at 43 °C, 46 °C, and 50 °C for 3 minutes and 10 minutes, in addition to an untreated control group. 

Following heating, cells were then plated as single cells to allow colonies to form. Following colony 

formation, colonies were stained with Coomassie blue and counted. To assess how SOC radiation may affect 

cell survival, the same two cell lines were treated at 43 °C for 10 minutes and irradiated (2 Gy) immediately 

following thermal treatment. This treatment group was compared to an untreated control, a treatment group 

consisting of irradiation alone, and a treatment group consisting of thermal ablation. Following treatment, cells 

were plated according to the same clonogenic assay as above. Cells were harvested from these treatment 

groups immediately to analyze PD-L1 expression with respect to various iron metabolic parameters (mortalin 

(HSPA9), transferrin receptor, and ferritin heavy chain) using western blot.  

 

Results: In both U87 and U87R132H cell lines, thermal therapy showed a temperature-dependent cell killing 

effect. The U87R132H IDH mutant cells were significantly more sensitive to thermal treatment as compared to 

the U87 wild type cell line. Moreover, thermal therapy only showed a mild enhancement of radiosensitivity in 

U87R132H cells. Treatment with thermal therapy downregulated PD-L1 expression in U87R132H cells, which was 

associated with increased expression of the mitochondrial iron metabolic regulator, HSPA9.  HSPA9 is a heat 

shock protein that is a known negative regulator of PD-L1.   Moreover, thermal therapy reversed the radiation-

induced overexpression of PD-L1, transferrin receptor, and ferritin heavy chain in U87R132H cells. Again, this 

effect was not observed in the wild-type U87 cell line.  

 

Conclusion: These results are suggestive that thermal therapy alone can downregulate the immune checkpoint 

PD-L1. This effect is more pronounced when thermal therapy is combined with radiation. Moreover, HSPA9 

may coordinate an iron metabolic regulation of PD-L1 in the context of thermal therapy and ionizing radiation.  

These novel findings warrant further mechanistic investigations.   



Choosing Immune Suppression in kidney Transplant by Efficacy and Morbidity (CISTEM) Model Enhancement | 
Defining and Validating Computable Phenotypes for the application of Machine Learning  

Student: Joshua Kettelkamp, M2 
Mentor: Dr. David Axelrod, MD MBA – University of Iowa; Melissa Swee, MD, MS, MME – University of Iowa 
Collaborators: Dr. Vikas Dharnidharka MD MPH & Dr. Raja Dandamudiz MD – University of Washington St. Louis  

Introduction: Long-term immunosuppressant (IS) medications are essential for preventing allograft rejection in 
kidney transplant (KTx) recipients. However, prolonged IS use is associated with adverse outcomes such as 
infection, malignancy, cardiovascular disease, and nephrotoxicity. There is a crucial need for enhanced evidence 
based IS management to optimize long-term kidney function while minimizing IS complications.  

Purpose: This study aims to define computable phenotypes for the CISTEM2 model which will be used to employ 
machine learning algorithms to provide dynamic, patient specific IS therapy recommendations over time. Unlike 
the previous CISTEM model, CISTEM2 model will enhance longitudinal IS management by integrating a novel, 
comprehensive clinical registry, healthcare claims, and transplant registry dataset within the Patient Centered 
Outcome Research Network Common Data Model (PCORnet CDM). The initial phase of the research involves 
developing and validating machine-readable computable phenotypes to identify key clinical events in the PCORnet 
CDM. These phenotypes, focusing on five adverse outcomes in KTx patients, will be critical for creating a 
longitudinal model to optimize IS management.  

Methods: We conducted a retrospective IRB-approved chart review of 150 randomly selected KTx patients from 
the University of Iowa (January 2014 - December 2023). This sample was drawn from 926 KTx records shared in the 
PCORnet CDM. The patient electronic medical records (EMR) were reviewed for the instance of one of five 
predefined adverse outcome and data was collected on the methods of diagnosis and treatment for each 
outcome. The data collected from the chart review was compared against diagnostic codes captured in the 
PCORnet CDM dataset. Iterative computable phenotypes were developed and evaluated using performance 
metrics including positive predictive value (PPV), negative predictive value (NPV), sensitivity, and specificity to 
evaluate the accuracy of these phenotypes.  

Results: Diagnosis codes (ICD9/10) alone were insufficient for identifying acute rejection episodes. 21 patients 
were identified within the EMR as having acute kidney rejection within 12 months post-transplant. Algorithms 
combining diagnostic codes with CPT biopsy codes and treatment data showed a notable improvement in 
predictive performance. The PPV increased to 84% and specificity to 95.9%, compared to a PPV of 51.2% and 
specificity of 79.7% with diagnostic codes alone.  

Discussion: Our study demonstrates that robust computable phenotypes can be derived from PCORnet CDM data 
to identify adverse events in KTx patients. These computable phenotypes can be deployed across the entire 
PCORnet CDM providing access to larger and more comprehensive real-world evidence for the foundation of the 
CISTEM2 tool. The study also finds that the inclusion of multiple covariates, beyond diagnostic codes, is essential 
for enhancing predictive accuracy. Future work should address data limitations by incorporating additional clinical 
details such as procedural codes, medical prescriptions, and lab values to further refine the other computable 
phenotypes in this study.  

 



Differentiative Capacity of Airway Basal Cells at Various Anatomical Levels in the 
Tracheobronchial Tree. 
Sean Kim, Kyle Freischlag, Kusum Devi, Carolina Chu, Chen Chen, Caitlyn Gries, Kalpaj R. Parekh 
 
Introduction: Lung transplantation remains an essential treatment option for patients facing end 
stage lung disease. However, the long-term survival of transplant recipients is limited by obliterative 
bronchiolitis (OB). OB is a terminal form of chronic lung allograft dysfunction (CLAD) characterized 
histologically by the irreversible fibrosis of the terminal bronchioles of the small airways. With no 
current treatment options, there is a critical need to investigate the mechanisms of pathogenesis to 
develop targeted therapies for OB. Distinct epithelial basal stem cell populations exist along the 
airway that are crucial for maintaining the surface airway epithelium. Parekh laboratory has shown 
that following lung transplantation there is a depletion of epithelial basal stem cells in large and 
small airways of the lung in allografts that develop OB. However, the proliferative and 
differentiative capacity of airway epithelial basal stem cells at various anatomic levels in the 
tracheobronchial tree remains unknown. We hypothesize that there are differences in the 
differentiation capacity of basal cells in various anatomical regions (large vs small airways) of the 
lung. 
 
Methods: Wild-type adult sable ferrets were euthanized, and their airways were resected using a 
standard sterile surgical technique. The airways were divided into 6 anatomical regions – trachea, 
carina, main bronchus, primary pulmonary bronchus, secondary pulmonary bronchus, and tertiary 
pulmonary bronchiole. Surface Airways Basal Cells were enzymatically isolated and incubated in 
Pneumacult Ex+. The Air-Liquid Interface (ALI) Interface was employed by seeding basal cells onto 
804G coated 12 well plates with around 200,000 cells per well. Basal cells at 80% confluency were 
incubated for 21 days in ALI Media. At 21 days, basal cells were fixed and stained for 
immunofluorescent markers of differentiated cells. These markers included Acetyl- αTubulin for 
ciliated cells, uteroglobin for secretory cells, Muc5AC for mucous cells, and nuclei.  
 
Results: The preliminary findings suggest differences in basal cell differentiation capacity through 
the various regions of the lungs. The preliminary data demonstrates an increase in ciliated cells in 
the trachea as indicated by an increase in alpha tubulin expression and an increase in mucus cells in 
the secondary bronchioles as indicated by increase in Muc5AC expression. Furthermore, the data 
trends towards an increase in secretory cell expression after the carina as indicated by a significant 
increase in uteroglobin expression. More data sets will be added to demonstrate the potential 
significance of these results. 
 
Conclusion: OB pathology has been shown to predominately affect the small distal airways, 
producing histological changes and irreversible fibrosis. Notably, The Parekh lab has previously 
demonstrated that in OB the proliferative capacity of basal cells is significantly decreased in the 
large and small airways including tertiary bronchioles. Our preliminary data supports the hypothesis 
that the differentiative capacity of airway basal cells differ based on the various anatomical regions 
of the airway suggesting a region-specific capacity to regenerate airway epithelium. The differences 
in progenitor capacity of these basal cell populations provide more insight into the pathogenesis of 
OB and the potential therapeutic role of targeted stem cell therapy in the distal airways. 
 



Validating the Genetic Drivers Responsible for Driving Trametinib Resistance in Low Grade Serous 
Ovarian Cancer (LGSOC) 

Kondaboina S, Peplinski R, Dupuy A 

	 Low-Grade Serous Ovarian Cancer (LGSOC) is a rare subtype of epithelial ovarian cancer, 
accounting for approximately 5% of all ovarian cancers. Due to its low incidence, LGSOC has been 
designated as an orphan disease. Symptoms of LGSOC—including bloating, early satiety, fatigue, 
indigestion, menstrual irregularities, changes in bowel habits, and painful intercourse—are non-specific 
and often lead to a diagnosis at advanced stages. Treatment options for LGSOC are limited, as the disease 
is highly recurrent and resistant to chemotherapy. This underscores the need for a deeper understanding of 
LGSOC pathogenesis to develop targeted therapeutic strategies. 

Preliminary genetic analyses of LGSOC have identified frequent mutations in KRAS, NRAS, and BRAF 
genes. Specifically, KRAS mutations are present in 32% of LGSOC samples, NRAS mutations in 11%, 
and BRAF mutations in 9%. The molecular profile of LGSOC includes mutations in the MAPK (mitogen-
activated protein kinase) pathway, with MEK being a downstream target of trametinib, a drug used in the 
treatment of LGSOC. Although trametinib has been shown to delay disease progression compared to 
standard care, resistance invariably develops, leading to eventual progression and patient mortality. This 
highlights the critical need to investigate the mechanisms underlying trametinib resistance in LGSOC. 

In this study, the Dupuy Lab employed a forward genetic screen using transposon mutagenesis in two 
ovarian cancer cell lines, ES2 and VOA7681, to identify candidate drivers of trametinib resistance. 
Resistant cell populations were generated through trametinib treatment, followed by genomic extractions 
and transposon-insertion site analysis, which identified 21 potential drug resistance drivers. Of these, six 
genes—RAF1, BRAF, AKTdd, ETV1, ETV4, and ETV5—were selected for validation based on their 
predicted significance. 

To validate these candidate drivers, each gene was over-expressed in LGSOC cell lines using plasmid 
transfection, and stable populations were established. These populations were then challenged with 
trametinib, and cell growth was monitored over 10 days using a resazurin assay, with results normalized 
to baseline values. Western blotting was employed to confirm successful over-expression of the candidate 
genes. 

Initial results indicate that, except for ETV4 in the ES2 cell line, all transfections were effective. Most 
candidate genes, with the exceptions of AKTdd in both cell lines and ETV4 in ES2, exhibited slight 
resistance to trametinib compared to controls. Prior literature suggests that the constitutive expression of 
ETV1 and ETV4, which are part of the PEA3 family of transcription factors along with ETV5, mimics 
oncogenic Ras/MAPK signaling in other cancers. A similar mechanism may contribute to trametinib 
resistance in LGSOC. Furthermore, ETV1 and ETV5 have been shown to be significantly down-regulated 
during early trametinib treatment, indicating that over-expression of these factors might enhance cell 
growth and viability, leading to resistance. 

Further quantification of these results is necessary to draw definitive conclusions. Future work will 
involve additional in-vitro characterization of these candidate genes, validation of the remaining 15 
potential drivers identified, and investigation of resistance mechanisms to newly approved drugs for 
LGSOC treatment, such as Avutometinib (a RAFi and MEKi) and Defactinib (a FAKi). 





Title: Exploring the impact of alpha-synuclein overexpression in the locus coeruleus 
Student Presenter: Campbell Krusemark 
Faculty Advisor: Georgina Aldridge 
Introduction: Fluctuations, defined by uncontrolled and unpredictable changes in 
cognition, attention, and arousal, are a hallmark symptom of Lewy Body dementia 
(LBD). Despite the prevalence of LBD in the population, the neuronal mechanisms 
behind cognitive fluctuations have yet to be elucidated. Despite this, presence of 𝛼-syn 
pathology, specifically in the ascending arousal network (AAN), has been associated 
with a higher risk of cognitive fluctuations. Critically, the AAN is a system of cortical 
nuclei which work to regulate consciousness and our awareness of our cognitive state. 
The locus coeruleus (LC), a key nucleus within this network, has been shown to 
accumulate early and severe synuclein pathology in LBD. To explore the relationship 
between 𝛼-syn, fluctuations, and the ascending arousal network, we sought to 

investigate how arousal in mice is affected by alpha-synuclein overexpression in the 
locus coeruleus. To do this, we evaluated how arousal measures like movement and 
sleep change after exposure to novel stimuli. 
Hypothesis/Purpose: These experiments have allowed us to better understand how 
novelty can promote an arousal response in mice and how synuclein pathology in the 
LC may affect this response. We hypothesized mice with LC alpha-synuclein 
overexpression will show decreased consolidation, with more frequent microsleeps 
during their active period and more frequent arousals during the rest period, beyond 
changes seen in normal aging. We also hypothesized that these mice will exhibit a 
delayed return to sleep following exposure to novelty. 
Methods: Overexpression of the alpha-synuclein protein was mediated via intracranial 
injection of adeno-associated viral vectors into the mouse LC. For measures of novelty-
evoked arousal in mice, latency-to-sleep and distance travelled following exposure to a 
novel object or environment was recorded. Following behavior testing, mice were 
perfused to localize the initial seed site, evaluate spread, and compare pathology with 
behavior. 
Results: Mice with overexpression of alpha-synuclein in the LC were more reactive to 
the presentation of a novel environment than mice that received control injections. 
Additionally, overexpression mice displayed greater levels of arousal when stimulated 
with novel objects. Interestingly, both control and overexpression mice were less 
responsive to novel objects than to the novel environment. There was no significant 
difference between the latency to sleep or time spent asleep when comparing the 
control and overexpression mice. 
Conclusion: Here, we demonstrate that novelty in mice can be used to evoke arousal. 
The increased movement of the overexpression mice in response to a novel object and 
environment suggests that accumulation of alpha-synuclein in the locus coeruleus 
drives arousal in mice. However, more work must be done to understand how sleep 
behavior is affected by alpha-synuclein overexpression in the LC. Future studies should 
employ larger cohorts of mice to more clearly visualize any differences in the data. 
Should future studies into the LC produce no changes in arousal, further investigation 
into other arousal-associated brain regions, such as the hippocampus or nucleus 
accumbens, should be conducted and compared with the LC model.  
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Background: Men with chronic scrotal content pain (CSCP) commonly present to various 

providers within the healthcare system. Despite its prevalence, little research has been done to 

understand risk factors for the development of CSCP. In many cases, the cause of pain is 

unknown and there are no widely accepted protocols for evaluation or management.  

Objective: To characterize associated symptoms and concomitant concerns of those presenting 

with CSCP. 

Design and Methods: Retrospective review of validated questionnaires and a comprehensive 

intake form on men presenting to a single urologist’s office with CSCP was performed. Analysis 

included linear regression between subjective chronic testicular pain rating and other numerical 

rating scales. 

Results: Questionnaires from 94 male patients were reviewed. The average pain subscore on the 

chronic orchialgia symptom index (COSI) was 8.00 out of 17. When assessing the association 

between pain and other domains, more severe chronic scrotal pain was associated with worse 

pain in and around the genitourinary system (p < 0.001), worse urinary symptoms (p = 0.001), 

worse hip (p = 0.001) and back (p < 0.001) symptoms, worse sexual function (p = 0.025), and 

worse anxiety (p = 0.019) and depression (p = 0.003) symptoms. Patients were found to have a 

wide variety of presentations with differing aggravating and relieving factors, urological and 

surgical histories, and interventions. 

Conclusions: Men presenting with CSCP are complex. More severe scrotal content pain may be 

associated with worse symptoms in multiple other domains. In order to create a personalized 

treatment plan, a more comprehensive understanding of these men is critical. Future studies 

should assess how directed interventions on associated symptoms may impact outcomes.  
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Introduction: Autoinflammatory syndromes (AIS) are innate immune system disorders that manifest with 

symptoms such as recurrent fever, abdominal pain, and rash. Low disease prevalence of AIS has long 

been an obstacle for AIS research. Administrative claims codes such as the 10th edition of the 

International Classification of Diseases (ICD-10) codes have been utilized in research to collect clinical 

data; however, research regarding their accuracy in identifying AIS has been limited.  

 
Hypothesis: ICD-10 codes can accurately diagnose AIS. 

 
Method: We identified potential AIS patients from the electronic medical records at the University of Iowa 

Hospital and Clinics and the Stead Family Children’s Hospital using a screening filter composed of AIS-

related ICD-10 codes and interleukin-1 antagonists. Diagnostic criteria for adult-onset Still disease 

(AOSD), systemic juvenile idiopathic arthritis (SJIA), Behçet disease (BD), familial Mediterranean fever 

(FMF), cryopyrin-associated periodic syndrome (CAPS), and synovitis, acne, pustulosis, hyperostosis, 

and osteitis syndrome and chronic nonbacterial osteomyelitis (SAPHO-CNO) were reviewed for each 

patient. We calculated the sensitivity, specificity, positive predictive values (PPV), negative predictive 

values (NPV), and area under the receiver operating characteristic curve (AUC) to assess accuracy of the 

ICD codes in diagnosing AIS. 

 
Results: 338 out of the 502 patients with potential AIS (67%) had accurate AIS diagnosis. Sensitivity 

ranged from 80% (SAPHO-CNO) to 100% (BD and FMF) and PPV ranged from 15% (FMF) to 80% 

(SAPHO-CNO). Specificity ranged from 81% (FMF) to 99% (CAPS and SAPHO-CNO) while NPV ranged 

from 98% (AOSD) to 100% (SJIA, BD, FMF and CAPS). All ICD codes or code combinations for the 

diagnosis of specific AIS subtypes showed high accuracy with AUCs ≥0.89. 

 
Conclusion: ICD-10 codes may be used to accurately diagnose AIS and build AIS cohorts for clinical 

research. 



Abstract

Background
Ascites is defined as accumulation of more than 25 ml of fluid in the peritoneal cavity with the
most common cause of ascites being portal hypertension resulting from cirrhosis. Treatments
for ascites include sodium intake restriction, diuretics, and large volume paracentesis (LVP).
Patients who fail to respond to these treatments are considered to have refractory ascites (RA).
For patients with RA, transjugular intrahepatic portosystemic shunt (TIPS) is another treatment
option. TIPS is a procedure that creates an anastomosis within the liver by linking a branch of
the portal vein with a branch of an hepatic vein using a stent-graft that reduces portal
hypertension. Although some patients with RA have dramatic responses to TIPS, others
continue to require LVP, and some do not respond to it at all. To investigate the question of
which RA patients are most likely to benefit from TIPS, we performed a retrospective chart
review to investigate whether there are clinical or laboratory features that can predict the
outcome of TIPS for RA.

Methods
Medical records of 239 patients who underwent TIPS at UIHC between January 2010 and
January 2023 were reviewed. Of these, 121 patients had TIPS for an indication other than RA.
These patients were excluded, leaving a study group of 118 patients. Of these 118 patients, a
further 25 were excluded due to death or liver transplantation occurring within 3 months post
TIPS. For the remaining 93 patients, pre-TIPS data such as basic demographics, age at TIPS,
MELD score, ultrasound of right upper quadrant and liver doppler, frequency of paracentesis,
echo results, amount of fluid removed in the last paracentesis prior to TIPS, and other
laboratory data such as sodium, potassium, etc were collected. For the following variables, pre-
and post-TIPS data were collected: hepatic hemodynamic measurements and alcohol usage.
The cohort was then separated into 2 groups: complete responders (N= 66) or not complete
responders (N=27). We defined complete responders as patients who did not require a
paracentesis beyond the first 3 months after TIPS. Not complete responders continued to
require paracentesis beyond the 3 months post-TIPS. The data for the two groups were then
analyzed via a two tailed unequal variance T test. Chi square tests were performed for the
following variables: gender and alcohol usage pre- and post-TIPS.

Results
Velocity of the portal venous flow pre-TIPS was 18.87±7.19 (cm/sec) and 24.31±7.18 (cm/sec)
for complete responders and not complete responders, respectively (p=0.013). Frequency of
paracentesis prior to TIPS was 12.33±12.56 and 20.8±15.49 for complete responders and not
complete responders, respectively (p=0.021). E/A ratio pre-TIPS was 1.1±0.36 and 0.93±0.19
for complete responders and not complete responders, respectively (p=0.037). CO2 level
pre-TIPS was 24.37 ±3.29 (mEq/L) and 21.57±3.10 (mEq/L) for complete responders and not
complete responders, respectively (p=0.0003). BUN level pre-TIPS was 19.98±10.43 (mg/dL)
and 26±13.19 (mg/dL) for complete responders and not complete responders, respectively
(p=0.043).

Conclusion
Our data suggests that more severe portal hypertension (as reflected by lower portal vein flow)
and better cardiac function (higher E/A), along with less established RA (fewer paracentesis)
prior to TIPS were predictive of complete response. Our next steps include creating a
regression model to determine whether we can predict the outcome of TIPS to aid in
decision-making for RA patients.

Title: Outcomes of Transjugular Intrahepatic Portosystemic shunt (TIPS) for the treatment of 
refractory ascites (RA)
Student: Htut Myat Linn
Mentor: Kyle Brown



Longitudinal Inflammatory Biomarker Profiling in Intrauterine Growth Restricted 

Preterm Infants 
Laura E Lorenger, Timothy J Boly, Jennifer R Bermick 

 
Introduction: 

Infection and sepsis are significant clinical problems among preterm infants. Preterm infants demonstrate 

decreased immune responses to pathogens or vaccine antigens compared to full-term infants. The 

diagnosis of sepsis or infection in preterm neonates traditionally relies on blood counts and bacterial 

cultures which can be nonspecific. Infection leads to an increase in proinflammatory cytokines, acute-

phase proteins, and results in leukocyte activation. These markers of inflammation are attractive 

biomarkers for a more precise diagnosis of infection or sepsis. Intrauterine growth restricted (IUGR) 

infants are a high-risk population cared for by many NICUs, with IUGR preterm infants exhibiting an 

increased risk of infection compared to appropriate for gestational age (AGA) infants. A few studies have 

evaluated inflammatory biomarker profiles in term and near-term IUGR infants, demonstrating altered 

inflammatory profiles at birth. In this project, we investigated a panel of pro-inflammatory cytokines and 

chemokines to further understand differences in IUGR preterm infants. We hypothesized that preterm 

IUGR infants would have increased serum levels of pro-inflammatory cytokines and chemokines in the 

first month of life compared to preterm AGA infants, but that these differences would resolve before 

NICU discharge. 

 

Methods: 

The Bermick laboratory has a well-established biorepository of preterm infant samples, collecting all 

residual serum from clinically-indicated laboratory draws throughout a subject’s entire NICU admission 

(IRB 202012208). The bank includes 31 IUGR preterm infants. Infants were included in the IUGR group 

if they had a prenatal diagnosis of IUGR, were SGA based on the Fenton growth chart (<10%ile) and had 

a Ponderal Index of less than 10%ile ((weight in grams x 100)/ (length in cm)). The IUGR subjects were 

sex and gestational-age (±1 week) matched 1:1 to preterm AGA infants based on the Fenton growth chart 

(10-90%ile) and a Ponderal Index of greater than 10%ile. The Bio-Plex Pro Human Cytokine Assay 

system was used to measure levels of an array of pro- and anti-inflammatory cytokines and chemokines 

(IL-1β, IL-6, IL-8, IL-10, TNFα, IP-10, MCP-1, MIP-1α, IL2-Rα) in serum samples collected from the 

matched subjects throughout their entire stay in the NICU. Data points were binned for analysis. These 

groups were analyzed using generalized estimating equations in SPSS, allowing for the longitudinal 

analysis of paired samples with missing data points in some of the bins.   

 

Results: 

Most significant differences between IUGR and AGA infants were observed during the first few days 

after birth. IL8 was significantly greater in IUGR infants at days 0, 1 and 2. IL10, MCP1 and TNFα were 

significantly greater in IUGR infants at day 1 of life, day 2 of life and day 3 of life, respectively. There 

was also a significant difference in AGA and IUGR in a couple biomarkers in later weeks. AGA infants 

had significantly greater IL1β at 71-77 days of life and IUGR infants had significantly greater MCP1 at 

64-70 days of life.  

 

Conclusion/significance: 

IUGR infants had increased levels of systemic inflammation during their first few days after birth, 

including IL8. IL-6 was not found to be elevated in IUGR infants, in contrast to previous studies, and 

requires further investigation. These findings are an important first step in being able to utilize these 

biomarkers to care for these high-risk patients.  

 



Workplace Violence in Healthcare: A Retrospective Review of Hospital Incident Report Data at a 189 

Bed Midwestern Hospital 

AUTHORS: Scott Lorimor, BA; Hayden Smith, PhD; Alexis Roberts, BSN, RN; Mark DeRee 

AFFILIATIONS: University of Iowa Carver College of Medicine, Des Moines Area Medical Education 

Consortium  

Abstract 

Introduction: Since 2011, intentional injury rates among healthcare workers have nearly doubled, with 

psychiatric and substance abuse hospitals experiencing the highest rates. The prevention and treatment 

of in-hospital violence cost the U.S. approximately $1.5 billion in 2016. Despite this, peer-reviewed 

research on the topic remains sparse, highlighting the need for further investigation into the factors 

contributing to this increase. 

Objectives: To examine trends in violence rates and types across different roles within a hospital setting. 

Methods: Incident reports from a 189-bed hospital specializing in emergency, inpatient mental health 

care, and substance abuse treatment were analyzed. Reports from 2016-2023 categorized under 

“agitated/combative” patients or visitors were included. Violence rates were calculated using payroll 

hours and expressed as events per 10,000 full-time equivalents (FTE). Security role rates were estimated 

based on discussions with security leadership. 

Results: A total of 572 records were analyzed, showing a particular increase in violent incident counts 

from 2020-2023, with a significant rise in 2022. Nursing and clinical support roles had the highest counts 

of violent events. Mental Health & Counseling and Security, followed by Clinical Support roles had the 

highest violence rates of violence per 10,000 FTE, with significant increases in 2021. Security personnel 

experienced the highest overall rates of violence, with some years approaching or surpassing one assault 

per FTE per year.  

Six incidents required time away from work (range from 1 day to 71 days, median of 1.0 day), and 45 

required work restrictions (range of 1 day to 109 days, median of 11.0 days). 

Upper extremity injuries made up the largest percentage of all injuries experienced at 45% for males and 

41% for females. Head & Neck, lower Extremity, Back, Chest and Abdominal injuries made up 26%, 12%, 

5%, 3% and 3% of injuries in males, and 29%, 6%, 4%, 4% and 2% of injuries in females, respectively. 

Conclusions: Discerned increases in violence across all roles aligns with national trends, highlighting the 

need for more research into contributing factors. National reporting may underestimate the true 

occurrence of injuries. Improved reporting mechanisms could provide better insights into the nature of 

these incidents.  

 



Expedited Mood Tracking with the ASERT Digital Survey

Presenter: Isaac Lynch; Mentor: Dr. Vincent Magnotta; Other Collaborators: Dr. Gail Harmata, Dr. John

Wemmie, Dr. Jess Fiedorowicz, Dr. Aislinn Williams, Dr. Jeffrey Long, Sarah Smith, Jenny Gringer
Richards, Spencer Smith, John Barsotti, Cari Linkenmeyer.

Introduction

Bipolar disorder (BD) is characterized by chronic, alternating episodes of depression and mania or
hypomania. An ongoing challenge in BD research is accurately tracking subjects’ moods over longitudinal
studies. Historically, mood state tracking was done using standard clinician-administered assessments,
which are difficult to obtain on a regular basis. However, frequent mood assessments are necessary to
capture the rapid mood changes typical of BD. Therefore, a simpler method of objectively capturing
patients’ mood states is necessary. The ASERT questionnaire is a ten-question, unassisted,
smartphone-based mood survey. We sought to examine the feasibility of administering the ASERT survey
weekly and its correlation to standard clinical assessments over the first six months of a two-year study.
We hypothesized that we would achieve 80% adherence from participants with BD in filling out weekly
ASERT surveys. We also hypothesized that depression and mania sub-scores derived from ASERT
responses would exhibit statistically significant correlation to clinical mood assessments.

Methods

42 patients enrolled in the study over the first six months were sent weekly text messages with links to
complete ASERT surveys. Patients were compensated with five dollars per survey if they completed two
or more in a given month. If patients exhibited at least a five-point change on the manic or depressive
sub-score of their weekly ASERT surveys, they were called and given the YMRS or MADRS surveys,
respectively. Correlation between the ASERT sub-scores and standard clinical assessment scores was
assessed twice using Pearson’s correlation and robust regression in two scenarios: 1) when both
assessments were obtained on the same day during their baseline visit and 2) when the two surveys
were taken within 3 days of each other throughout the study course. The internal validity of the manic
and depressive ASERT portions were assessed using Cronbach’s alpha.

Results

Patients’ median time to complete their weekly ASERT surveys was 73 seconds. The median patient’s
adherence to completing weekly ASERT surveys was 96%. Patients’ ASERT depressive sub-scores
exhibited significant correlation to their MADRS total score when measured at baseline (p<0.001) and
throughout the study course (p< 0.001). Patients’ ASERT mania sub-scores exhibited significant
correlation to their YMRS total score when measured at baseline (p<0.001) and throughout the study
course (p< 0.001). Depressive (0.90) and manic (0.79) components of the survey demonstrated strong
internal validity.

Conclusions

Our preliminary results suggest that the ASERT survey can feasibly be administered weekly. They also
suggest that the ASERT survey provides a reasonable estimation of what patient would score on a
standard clinical mood assessment, especially regarding depression symptoms. Therefore, the ASERT
survey may be an ideal tool to track BD patient’s moods over longitudinal research studies.
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Associations between histologic classifications, molecular profiles, and clinical 
outcomes in patients with clear cell renal cell carcinoma: a laboratory and clinical 
retrospective study 
 
Manchkanti S1, Rustum YR2 
1University of Iowa, Carver College of Medicine, 2Holden Comprehensive Cancer Center 
 
Background: Clear cell renal cell carcinoma (ccRCC) is the 7th most common cancer in men, 
the 9th most common cancer in women, and the most common subtype of kidney cancer, 
accounting for approximately 70-80% of all renal cell carcinomas in the United States. For 
decades, the standard of care for localized disease involved nephrectomy alone; in more recent 
years, however, we have started to use adjuvant or neoadjuvant systemic therapy along with 
nephrectomy in high-risk patients. It is important to identify specific risk groups that would most 
likely benefit from systemic therapy to minimize unnecessary and unwanted side effects. 
 
Objective: In this retrospective study, we aim to identify differences in tumor biomarker 
expression among ccRCC tumors with and without sarcomatoid histology, which often has a 
poorer prognosis. Additionally, we aim to identify differences in clinical outcomes between 
patients with ccRCC treated with nephrectomy alone versus those who received adjuvant or 
neoadjuvant therapy. 
 
Methods: We conducted the initial investigation using de-identified EHR data from 50 patients 
with a diagnosis of ccRCC being treated at the University of Iowa. We collected the following 
data: patient age, sex, BSA, and baseline IMDC risk score (range 0-3); date of diagnosis; 
nephrectomy date; nephrectomy type (partial or radical); additional therapies; and clinical 
response at various time points, as determined by the RECIST criteria. We then retrieved 
expression levels of the TGF-β, PD-L1, and VEGF biomarkers in each patient’s tumor from the 
GUMER repository. Finally, we conducted a detailed survival analysis of these 50 patients, 
stratified by IMDC risk score, along with a crude survival analysis of a larger sample of patients 
from the TriNetX database, stratified by tumor histologic subtype, to investigate outcomes in 
patients who received nephrectomy alone versus nephrectomy with systemic therapy. 
 
Results: Of our 50 patients, 47 were diagnosed with ccRCC; four tumors had sarcomatoid 
histology and 43 did not. We identified higher levels of TGF-β and lower levels of PD-L1 in 
tumors with sarcomatoid histology with no difference in VEGF levels. The addition of systemic 
therapy led to improved outcomes after 66 months (p = 0.04), with the difference more 
pronounced in patients with higher IMDC scores. The larger, crude analysis from TriNetX 
included 8,220 patients and revealed improved survival in patients with non-sarcomatoid ccRCC 
who underwent nephrectomy alone compared to patients with sarcomatoid ccRCC (HR 3.83, 
95% CI: 1.44 - 10.22). Regardless of therapy, patients with non-sarcomatoid ccRCC had better 
overall survival compared to sarcomatoid ccRCC (HR 3.23, 95% CI: 2.05 – 5.09). There was not 
enough data to compare outcomes in patients who received nephrectomy ± systemic therapy. 
 
Discussion: Our data suggests that the response of patients to treatment depends on their 
tumor’s histologic subtype, corresponding biomarker expression, and associated known 
physiology. Performing histologic characterization thus gives us insight into a tumor’s 
microenvironment and helps us risk-stratify, which then allows us to select more targeted 
therapies. Furthermore, the addition of systemic therapy was more beneficial in patients with a 
higher baseline IMDC risk score. 





Rotational Femoral Osteotomy to Treat Abnormal Femoral Version 
Steele McCulley, BS, Robert W. Westermann, MD, Courtney Seffker, PA-C, Ashley Kochuyt, BS, 
Joshua Hockman, Jenna Jensen, RN, Michael C. Willey, MD 
 
Objective: The impact of femoral version (also referred to as femoral torsion) on gait and 
hip mechanics is the topic of recent investigation.  Femoral version is the primary driver of 
hip range of motion and can cause femoroacetabular impingement (femoral retroversion) 
and instability (femoral anteversion).  Abnormal femoral version is a common cause of 
persistent hip pain after arthroscopic treatment.  The aim of this study was to report 
clinical outcomes of rotational femoral osteotomy to treat abnormal femoral version.  
 
Methods: Patients indicated for diaphyseal femoral osteotomy to treat either excessive 
femoral anteversion or retroversion prospectively completed the International Hip 
Outcome Tool-11 (iHOT) survey pre-operatively and 6 months and 1 year post-operatively 
to measure hip pain and dysfunction.  Femoral osteotomy was performed with an open 
approach and repaired with a 4.5mm plate.  Additionally, patient demographics, femoral 
version measured with CT scan, laterality, previous hip arthroscopy surgery, concomitant 
hip preservation surgery, and non-union requiring revision surgery was recorded. 
 
Preoperative to 6-month and 12-month iHOT scores were compared.  The incidence of 
achieving Minimal Clinically Important Differences (MCID) was recorded (Δ iHOT >15). 
Differences between groups were evaluated using t-tests.  
 
Results:  42 patients underwent rotational diaphyseal femoral osteotomy and completed 
pre-operative, 6 month, and 1-year post-operative iHOT surveys. Average age was 22.7±7.2 
years and 90.5% were female, with an average BMI of 26.87±6.24. Femoral osteotomy was 
performed for excessive anteversion in 57% retroversion in 43%.  Previous hip arthroscopy 
was performed in 40% of patients (2 had previous periacetabular osteotomy and 1 had 
undergone previous PAO with hip arthroscopy). 38 patients underwent hip arthroscopy 
(one labral reconstruction) and 5 underwent PAO during the same surgical procedure as 
the femoral osteotomy.  
 

One patient experienced non-union that underwent revision fixation with an intramedullary 
nail.  Mean (SD) preoperative iHOT scores was 32.5±17.4 and increased to 60.4±26.7.  At 6-
months post-operatively, the mean iHOT score increased 34.0±24.2 points (p<0.001) with 
66.6% meeting MCID. Mean 1-year post-operative iHOT scores were 63.2±25.4, an 
increase of 34.8±25.4 (p<0.001) with 71.4% meeting MCID. 
 
Conclusions:  Diaphyseal rotational femoral osteotomy repaired with a plate has a high 
union rate and improved patient-reported hip pain and dysfunction.  Nearly half of these 
surgeries were performed for patients with previous hip preservation surgery, with 40% 
having undergone previous hip arthroscopy, possibly contributing to the lower rate of 
meeting MCID compared to other hip preservation surgeries.   





Oncogenic functions of SETDB1 in endometrial cancer 
Ryan McLerran, Kiarash Salari, Shujie Yang 

Introduction 
Endometrial cancer is the most common gynecologic cancer, and the number of deaths has been 

on the rise for the past several decades. Epigenetic regulation has a strong influence in the development 
and proliferation of many types of cancer has been a subject of much research. However, many questions 
remain, particularly regarding endometrial cancer.  
Purpose 

Oncogene SETDB1 (SET Domain Bifurcated Histone Lysine Methyltransferase) has been 
reported overexpressed in many cancer types and predicts worse survival. The molecular mechanisms are 
SETDB1 promotes tumorigenesis and facilitates immune escape. However, SETDB1 was not well-
studied in endometrial cancer; the exact molecular mechanism remains unknown. Our group focuses on 
EC, the only cancer that has decreased survival in the past 40 years. There is a critical and unmet clinical 
need to explore efficient treatment strategy. Our preliminary data has shown that knock out SETDB1 
greatly decreases endometrial cancer (EC) proliferation using in vitro and in vivo assay and prolongs mice 
survival by over 100 days. We also found that knockout SETDB1 promotes macrophage infiltration into 
tumors potentially via upregulation of cytokine CCL5. We hypothesize that targeting the oncogene 
SETDB1 will be a plausible regimen to treat this disease. Our previous results have shown that knocking 
out SETDB1 in endometrial cancer cell lines ISH and ECC-1 decreased tumor growth. To compare these 
results in human endometrial cancer, we performed SETDB1 KOs in patient derived cell lines (PDC). 
Method 

a) PDCs were maintained until proper confluency was reached. RNA Sequencing and ChIP 
sequencing were performed and data analyzed. PDC8 KOs sg2-1 and sg3, as well as control NT1 
were injected into mice (n=25) and their mass was measured for several weeks. 

b) We evaluated the expression levels of genes involved in lipid regulation in normal type and 
SETDB1 KOs. Primers were designed using PrimerBank to test for expression in cell samples. 
RT-PCR was used to measure the expression levels of selected genes, and western blotting was 
used to confirm protein levels. ChIP and RNA Sequencing were performed and data analyzed. 

Results 
-ChIP data showed SETDB1 binding at pericentromeric regions, particularly on chromosomes 3 and 4. 
-qPCR data of SETDB1 KOs revealed an upregulation of many human genes involved in fat production 
such as FABP4, FABP5, and PPARb. The opposite was found to be true in mouse samples.  
-Mice injected with SETDB1 KO were shown to develop greater mass and were less likely to develop 
tumors. 
 
Conclusion 

Our results revealed a relationship between SETDB1 and many lipid regulating genes. However, 
this relationship appeared to be different between human and mouse species. Further research into this 
could be done, perhaps using larger samples of qPCR data. As expected, we also found that the mice 
injected with SETDB1 KOs had better health outcomes, including decreased tumor growth. Centromeric 
mapping and studying is a relatively novel area of study and further innovation in primer production will 
prove invaluable for future discoveries.  









Does antibiotic prophylaxis reduce rate of urinary tract infection following urodynamic 
studies?  
Student: Natalie Nguyen, M4  
Mentors: Ilana Bergelson, MD, Gina Lockwood, MD  
 
Introduction:  
Per best practice guidelines, administering prophylactic antibiotics before urodynamic studies is 
not indicated unless patients have conditions associated with higher urinary tract infection risk. 
However, inconsistent practices among providers have raised concerns about balancing patient 
protection and antibiotic stewardship. This study evaluated whether prophylaxis is associated 
with decreased rates of post-procedural infection and if the infection rate is associated with 
comorbidities considered to increase infection risk. 
 
Methods:  
A retrospective review of urodynamic studies over a five-year period in adult patients was 
conducted using Epic software. Post-procedural infection was defined as urinary tract infection 
or sepsis noted on Epic diagnosis list, nitrite positive urinalysis, or urine culture of at least 
10,000 CFU/ml within 14 days of urodynamic studies. Patient comorbidities such as 
immunodeficiency and anatomic anomalies were also evaluated.    
 
Results:  
2799 urodynamic studies were performed with overall rate of antibiotic administration of 53%. 
65 patients (2.3%) developed a post-procedural infection. The rate of infection in those who 
received antibiotics was 1.3% (20/1486), while in those who did not, the rate was 3.4% 
(45/1313). Antibiotic use was significantly associated with 62% decreased odds of post-
procedural infection (p<0.01). Patients with anatomical anomalies had a 5.48-times increased 
post-procedural infection risk despite antibiotic prophylaxis. No cases of sepsis were identified. 
 
Conclusion:  
Although there was a higher rate of post-procedural infection in patients who did not receive 
antibiotic prophylaxis, the overall rate in this large retrospective study was low. Antibiotics 
should be used judiciously and prospective studies are needed to optimize antibiotic stewardship 
and provide rigorous criteria on comorbidities that could increase infection risk. 



Title: System-level Stakeholders’ Perspectives on Food Insecurity in Pregnancy
Student: Alexandria Nicolaus
Mentor: Michael Haugsdal MD, Department of Obstetrics and Gynecology
Collaborators: Heather Reisinger PhD, Deshauna Jones PhD, Morolake Adeagbo PhD

Introduction: Food insecurity (FI) significantly affects health disparities and poor health outcomes,
particularly in obstetric patients. At the UIHC Women’s Health Clinic (WHC), 22% of high-risk
pregnancies are affected by FI, especially among Medicaid recipients, single women, Black or Hispanic
women, and rural patients. The Upstream Initiative screens and refers FI pregnant women to
community-based food resources, though gaps remain in immediate support and awareness. Effective
intervention requires understanding patients’ barriers and references to improve access and reduce FI’s
health impact. Addressing structural and individual barriers, including stigma, is essential for equitable
access to nutritious food.

Purpose: The objective of the study was to address FI disparities in pregnant women at the UIHC WHC
by designing and implementing strategies to 1) identify and immediately address FI, and 2) increase the
use of community-based food resources for better, sustained access to healthier foods. This segment of the
study collected and analyzed the qualitative perspectives of clinical and community stakeholders on their
task of identifying and addressing FI among persons in the Iowa City area and UIHC, High-Risk
Obstetrics Clinic.

Methods: The study employed a qualitative narrative approach to understand system-level stakeholders’
perspectives on identifying and addressing FI among patients in the Iowa City area and UIHC’s
High-Risk Obstetrics Clinic. Stakeholders, selected from UIHC, Department of Public Health, and Iowa
City Community Organizations, were chosen for their roles in addressing FI and serving High-Risk
Obstetric patients. Semi-structured interviews were conducted via Zoom with 8 stakeholders, focusing on
their experiences with FI among pregnant community members. The interviews were transcribed Rev.com
and analyzed using MaxQDA, with themes identified both deductively and inductively. The analysis
process included developing and refining a codebook, coding for reliability and validity, and keeping
reflexive notes to capture nuances in the data.

Results: This study identified several key themes that highlight the barriers faced by individuals in
accessing necessary resources and support. Theme 1: Stigma and Shame as Barriers to Self-Reporting FI.
Many patients experience embarrassment in acknowledging FI due to cultural norms that value
independence, leading to underreporting and difficulty in accessing help. This stigma is often perpetuated
by societal attitudes, organizational leadership, and the perception that FI is a personal failure rather than
a social issue. Theme 2: Social Determinants of Health (SDoH) and Access to Food Assistance Programs.
SDoH were identified as significant factors limiting access to food assistance programs. Non-citizens and
individuals with language barriers often struggle to enroll in these programs, while lack of transportation
and childcare further complicate participation. Theme 3: SDoH and Access to Nutritious Foods. SDoH
can limit access to nutritious foods, worsening medical conditions. Geographic isolation and financial
constraints contribute to this cycle. Theme 4: Competing Resources and Food Procurement. Financial
pressures from rent, medical bills, and childcare often take precedence over food procurement,
exacerbating FI. Many organizations lack efficient systems to connect patients with resources, leaving
healthcare providers to fill the gap.

Conclusion: This study identified social stigma, SDoH, and competing demands worsens FI in high-risk
pregnancies, particularly among marginalized groups. To improve outcomes, community resources should
focus on reducing stigma, improving connections, and increasing access to food resources. This
comprehensive approach is essential for ensuring equitable access to nutritious food for vulnerable
obstetric patients.











Early Cranioplasty Promotes Functional Recovery in Rodent TBI Model
Osborn, Steffen G; Bartelt, Daniel C; Yin, Terry C; Andrews, Brian T

Traumatic brain injury (TBI) is a leading cause of death and disability in the United States. It is a
complex condition with ranging severity making it difficult to study. Hemicraniectomy is often
the treatment of choice for severe traumatic brain injury because it prevents compressive damage
to the brain that otherwise results from elevated intracranial pressures. There is debate in the
literature over the timing of cranioplasty — the restoration of the cranial vault post
hemicraniectomy. This is due to the need to balance various surgical risks and the need to wait
for neural inflammation to subside. The purpose of this study was to test the impact of earlier
restoration of the cranial vault architecture on functional recovery following a TBI.

Long Evans rats were randomly assigned to one of two major experimental groups, an early
cranioplasty group or a late cranioplasty group performed following a TBI with subsequent
hemicraniectomy. In this study, early cranioplasty was defined as occurring within two days of
the initial injury. Late cranioplasty occurred greater than two days after the initial injury. Control
groups included a sham surgery cohort, a hemicraniectomy only cohort, and a hemicraniectomy
post-TBI cohort.

Rats were trained until proficient in a one-meter beam walk. Baseline data was collected prior to
surgery, and then weekly thereafter. Motor function was assessed by total foot slips. An open
field test was also conducted in the week following surgery to assess anxiety-like behavior. Early
cranioplasty resulted in significantly reduced motor deficits when compared to injury controls.
Late cranioplasty did not produce the same effect. When assessing anxiety-like behaviors, no
differences were observed.

This study adds further support to the notion that an intact cranial vault plays a critical role in the
recovery of the brain in response to injury. While this rodent model is limited by the fact that
these rats did not experience a comparable level of neural inflammation in response to TBI as a
human would, the human syndrome of the trephined provides further motivation to restore the
cranial vault as soon as possible following hemicraniectomy. Further studies should examine
mechanisms of accelerating the reduction of neural inflammation in the human brain following
traumatic brain injury.





Non-Re'nal Influences of Dietary Nico'namide Relevant to the Search for Glaucoma 
Neuroprotec've Therapies 

Danielle Pellack, Kacie Meyer, Adam Hedberg-Buenz, Michael Anderson 
University of Iowa Carver College of Medicine, University of Iowa Department of Molecular Physiology & 

Biophysics, University of Iowa Department of Ophthalmology 
 
 
INTRODUCTION: Glaucoma affects millions of people and causes irreversible blindness. It is 
associated with loss of reGnal ganglion cells and high intraocular pressures. NicoGnamide 
(Vitamin B3) is believed to be neuroprotecGve in glaucoma models. This study aims to test 
whether a diet high in nicoGnamide (NAMHI) can influence IOP in a mouse model of ocular 
hypertension and to test its effect on the microbiome.  
 
METHODS: A sample size of 90 C57BL/6J mice were used in this study with even males and 
females. This cohort was further subdivided into 6 groups based on intervenGon and diet. 
IntervenGons include bilateral eye injecGons: naïve, ad5-empty, and ad5-ATF4. Ad5-ATF4 was 
used to induce ocular hypertension. Half of each group received either NAMHI or control diet. 
IOP measurements were taken by masked researcher at weeks 1, 3, 5, and 7 post-injecGons. Slit 
lamp images were taken at weeks 1, 3, and 7 post-injecGons. Fecal samples were collected 6 
weeks a_er introducGon of the experimental NAMHI diet for microbiome analysis. A mixed 
effects model with repeated measures was conducted to compare IOP measurements between 
each treatment group using Tukey’s mulGple comparison’s test. The mixed effects model was 
repeated to compare weight between diet and sex groups throughout the course of the study. 
Within each injecGon group, Welch’s t-tests were used to compare IOP in the presence of diet at 
each Gme point.  
 
RESULTS: StaGsGcal analysis provides significant differences in Ad5-empty virus on NAMHI diet 
compared to control at weeks 3, 5, and 7 post-injecGons (p= 0.0186, p= 0.0143, p=0.0491), 
respecGvely. NAMHI diet did not rescue ocular hypertension in the presence of Ad5-ATF4, 
indicaGng that ATF4 blocks the effect of nicoGnamide on IOP. NAMHI diet significantly decreases 
weight gain in the presence of high fat diet when comparing sex at each Gme point (p<0.0001). 
Gut microbiomes are influenced by NAMHI diet as evidenced by Transnetyx taxa plot.  
 
DISCUSSION: NicoGnamide rescues ocular hypertension in Ad5-empty. However, ATF4 blocks 
this effect. Microbiome sampling provides clear evidence that NAMHI diet alters proporGons of 
gut bacteria compared to control diet. Further analysis will aim to determine whether changes 
in microbiome correlate to influences in IOP. A future direcGon for this study entails Gssue 
collecGon of opGc nerves and reGnas to determine if eyes with increased IOP exhibit 
glaucomatous damage, and if so, whether nicoGnamide ameliorates this damage.  









Surgical Resection Does Not Confer a Survival Benefit to Elderly Hepatocellular Carcinoma 
Patients  

Mary Powers, BA, Hassan Aziz, MD 

 

Abstract 

Introduction  

As the population ages, there has been an increase in elderly patients seeking care for 
hepatocellular carcinoma (HCC). Recent work has suggested that age is a poor metric to determine 
surgical candidacy, but in some cases, is used to disqualify individuals from gold-standard surgical 
care. This study investigated the effectiveness of various therapeutic options in octogenarians 
(aged 80-90 years) diagnosed with HCC. 

Methods 

The National Cancer Database was used to identify patients (aged 80-90) diagnosed with 
hepatocellular carcinoma (HCC) from 2004 and 2019. The study evaluated median overall survival 
(mOS) using Kaplan-Meier curves among four treatment strata: ablation, resection, transplantation, 
and no treatment. 

Results 

From 2004 to 2019, 27,626 patients aged 80-90 were identified as having been diagnosed with 
HCC. There were no demographic differences between patients who underwent treatment and 
those who did not. Although most patients did not undergo treatment, survival analysis suggested 
there was no benefit to those who did. Of available treatments, resection, the gold standard, was 
the most common and conferred similar survival benefits to no treatment. Ablation and 
transplantation resulted in decreased survival.  

Conclusion 

Surgical resection, the current gold standard treatment for HCC, does not confer a survival benefit 
to elderly HCC patients over no treatment, suggesting an age at which patients cease to benefit 
from invasive surgical treatment. Care needs to be taken to ensure treatment plans maximize 
benefit to the individual patient without relying on surgical recommendations alone. 



Title: Traumatic Brain Injury Induced IFN-I Response Across the Lifespan 
Mentor: Dr. Elizabeth Newell 
Collaborators: Brittany Todd, Zili Luo, Noah Gilkes 

Abstract:  
Traumatic brain injury (TBI) is a leading cause of death and disability which 
lacks targeted therapies. Successful translation of promising 
neuroprotective therapies will likely require more precise identification of 
target populations through greater study of crucial biological factors. A 
growing body of work supports the impact of aging on the neuroimmune 
profile, as well as on the response to and recovery from TBI. Accumulating 
evidence additionally suggests that type I interferon (IFN-I) signaling is a 
key contributor to immune cell-mediated neuropathology in 
neurodegenerative diseases. Previous work in this lab has demonstrated a 
robust upregulation of type I interferon-stimulated genes in microglia and 
astrocytes following experimental traumatic brain injury (TBI). However, the 
effects and interplay of age and IFN-I are understudied in TBI. Our aims 
were to better understand glial reactivity and the IFN-I response to TBI, and 
to evaluate how these outcomes vary in response to age at injury. We 
accomplished this by first performing fluid percussion injury (a well-
established model of TBI) in juvenile, adult, and aged cohorts. Samples 
from these different age groups were analyzed via qPCR, IHC, and 
RNAscope to characterize molecular and histological outcomes. Overall, 
we found robust upregulation of interferon stimulated genes following TBI 
in all age groups. Our findings in TBI replicate prior work demonstrating 
anoveractive neuroimmune system in aged populations. While our studies 
revealed slight differences in IFN-I gene expression between juvenile and 
adult TBI cohorts, IFN-I gene expression was greatly amplified in the aged 
TBIcohorts. These differences were consistent across tissue regions of 
interest. The age-dependent differences we discovered after FPI support 
the necessity of further exploring age as a biological variable in future TBI 
studies. Understanding mechanisms underlying age-dependent differences 
in the neuroimmune response to TBI will help to better choose therapeutic 
targets for patients with TBI. 

Faith Prochaska











Healthcare Professional Perspectives on Oral Feeding Preterm Infants in the NICU: A Survey 

Willow Schanz MCA M2 (Mentee), Aunum Ahkter MD, Georgette Richardson PhD, DeShauna Jones PhD, Ana 

Nevares Gilbert MD, William Story PhD, Tarah Colaizy MD, Aamer Imdad MD (Mentor) 

 

Introduction: One in every three premature infants will struggle to develop typical feeding milestones, such as 

sucking, swallowing, appropriate breathing, and esophageal bolus transport, which can delay oral feeding initiation 

and progression. The approach to feeding preterm infants requires a multidisciplinary effort, including the family, 

nurses, dieticians, occupational therapists, speech-language pathologists, social workers, and physicians. 

Interventions to improve the oral feeding rates and to decrease the length of hospital stay have been studied, 

however, there is a general lack of understanding surrounding the perceptions of healthcare professionals about oral 

feeding in the Neonatal Intensive Care Unit (NICU). 

Purpose: The aim of this study is to elucidate the perceptions, knowledge, and opinions regarding the initiation, 

evaluation, and progression of oral feeds from healthcare professionals in the Neonatal Intensive Care Unit of the 

Stead Family Children’s Hospital (SFCH). 

Methods: As the first phase in an IRB approved mixed-method study, a survey regarding current oral feeding 

approaches was designed based on current literature and collaborator recommendations, uploaded to RedCap, 

piloted and subsequently distributed to healthcare providers in the SFCH NICU electronically. Informed consent 

was obtained prior to survey initiation. The survey was composed of 19 questions, including multiple choice, “select 

all that apply”, and free response formats, and took approximately 10 minutes to complete. Questions addressed 

predicted sources of variability in the current approach to oral feeds, such as appropriate postmenstrual age and 

respiratory support at initiation of oral feeds, what educational resources are necessary, the utility of swallow 

studies, and satisfaction with parent participation in oral feedings. The survey was open for 6 weeks with reminder 

emails sent out to roles with the lowest response rates. The results were analyzed utilizing SPSS software for 

descriptive statistics and stratified based on healthcare professional role and years of experience.  

Results: There were 83 responses to the survey at closure representing several roles: Nurses (57.8% of survey 

population), Neonatologists (14.5%), Advanced Practice Providers (12%), Fellows (3.6%), Dietitians (3.6%), 

Speech Language Pathologists (2.4%), Lactation Consultants (3.6%), and Occupational Therapists (2.4%). Survey 

results indicated: 1) There is variability in agreement with the current approach to oral feeding in healthcare 

professionals overall as well as between roles, 2) Certain roles feel more hesitancy with initiating oral feeding both 

prior to 34 weeks postmenstrual age and while infants require respiratory support, 3) Instrumental swallow studies 

are viewed with variable efficacy in determining both swallow function as well as safety based on role in the NICU, 

4) Areas in need of educational resources include discussions of different interventions for improvement of oral 

feeding, determining safety of oral feeding while infants are utilizing non-invasive respiratory support, and 

determining infant readiness for oral feeding, 5) The NICU team reports that the most important factors for 

determining oral feeding success are cardiorespiratory instability, presence of respiratory support, and postmenstrual 

age at initiation of oral feeds. Overall, there are divides between individual healthcare professionals as well as 

between roles on important topics, such as: when preterm infants are old enough to begin oral feeding, what levels 

of respiratory support are appropriate and safe for initiation of oral feeding, how well we are listening to preterm 

infant cues for hunger and stress, how consistently protocols are applied and whether they should be viewed rigidly 

or fluidly depending on clinical picture, etc.  

Conclusions: This survey uncovered major topics of importance and variability between healthcare professionals, 

and this data was used to inform an interview guide for the second phase of a mixed-method study evaluating 

healthcare professional perspectives on oral feeding in the NICU. Interview guide questions expand on those 

covered in the survey, particularly where high variability was discovered. The combined survey and interview data 

from the mixed-method study will be used as a measure of the NICU’s current state to inform quality improvement 

efforts targeted at improving oral feeding rates and reducing length of hospital stay for preterm infants. 







Denervation of Lungs affects Airway Basal Cell phenotype and Function
Student: Kareem Shoukih
Mentor: Kalpaj Parekh, MBBS, Cardiothoracic Surgery

Lung transplantation, an effective treatment for patients with end stage lung diseases, is 
hampered by poor long-term survival compared to other organ transplants. This is due to the 
development of chronic lung allograft dysfunction (CLAD) in 50% of recipients by 5 years. 
CLAD is progressively fatal and there are no definitive diagnostic modalities or treatment options 
for this condition due to unclear mechanisms of pathogenesis. Therefore, there is a vital need to 
investigate mechanisms leading to development of CLAD. Our laboratory has shown that in 
CLAD there is depletion of airway basal cells and submucosal glands in allografts. During the 
lung transplant procedure, the lung is denervated, severing its connection to the nervous system. 
This study focused on understanding the regulatory role played by the nervous system in airway 
basal stem cell and submucosal gland proliferation and regulation which are important airway 
stem cell niches. We developed a ferret model of left lower lobe denervation by dividing the left 
lower lobe bronchus and reimplanting the lobe resulting in denervation like lung transplantation. 
Their lower right lobes served as innervated controls. To study the effect of denervation, these 
ferrets were injured with polidocanol (in the lower right and left lobes) to compare the basal cell 
regeneration following injury in innervated and denervated lobes. Quantitative analysis was done 
by immunofluorescence on structural and proliferative protein markers in the basal cells and 
submucosal glands to assess basal cell and submucosal gland health: Ki67, Axin2, P63, Keratin 5, 
Keratin 15, Keratin 14. Analysis thus far has suggested that the expression of markers such as 
P63 and Keratin 14 show a significant difference 14 days post injury between the denervated and 
innervated lobes. Further analysis will develop an early understanding of how basal stem cell 
phenotype in the lung airway is regulated by the nervous system. The data suggests that 
innervation may play a role in basal cell phenotype and function which may contribute to 
development of CLAD in the allografts. Future studies will investigate mechanistic insights into 
how the nervous system plays a role in regulating basal cell phenotype and health in lung 
airways.
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Mutations in the TMEM43 gene encoding Transmembrane Protein 43 (TMEM43) cause Emery-

Dreifuss muscular dystrophy (EDMD), a genetic, degenerative disease primarily affecting 

specific skeletal muscles. EDMD presents with muscle atrophy in the shoulders, upper arms, 

and calves as well as joint contractures. Frequently, cardiac conduction defects and arrhythmias 

co-occur with the loss of skeletal muscle function. While EDMD has been associated with 

mutations in several genes encoding nuclear envelope (NE) proteins, including TMEM43, the 

molecular mechanism underlying the disease is not well understood. Two point mutations in 

TMEM43 that cause single amino acid substitutions (p.E85K and p.R268W) were identified in 

EDMD patients. To determine how these substitutions affect skeletal muscle, the equivalent 

substitutions were generated in the orthologous Drosophila CG8111 gene using CRISPR 

genome editing and larval body wall muscles were analyzed. These substitutions cause 

chromatin protrusions from the nucleus and cytoplasmic DNA that are recognized by the DNA 

binding protein Barrier to Autointegration Factor (BAF). The nuclei of TMEM43 mutants show 

elevated levels of phospho-histone H3, indicating a lack of chromatin decondensation. Taken 

together, these findings suggest that mutations in TMEM43 alter the integrity of the nuclear 

envelope leading to nuclear rupture and a loss of chromatin decondensation suggestive of 

genome-wide changes in gene expression.  

 



Title: Comparing the e/ects of netarsudil and ripasudil, two rho-kinase inhibitors, in the treatment of 
Fuchs endothelial corneal dystrophy 
 
Aditya Somisetty B.A.1,2, Hanna Shevalye, B.S.1, 2, Timothy Eggleston, B.S.E .1, 2, Apurva C. Dusane 
M.Pharm3, Jessica M. Skeie, Ph.D.1, 2, Gregory A. Schmidt, M.B.A., CEBT 2, Aliasger K. Salem, Ph.D.3, Mark 
A. Greiner, M.D.1, 2, 3 

1University of Iowa Carver College of Medicine, Department of Ophthalmology and Visual Sciences, 
Iowa City, IA 52242 2Iowa Lions Eye Bank, Coralville, IA 52241 3Department of Pharmaceutical Sciences 
and Experimental Therapeutics, College of Pharmacy, University of Iowa, Iowa City, IA 52242 
 
Background: Fuchs Endothelial Corneal Dystrophy (FECD) involves a progressive deterioration in 
corneal endothelial cell (CEC) health, resulting in corneal edema and vision loss. A/ecting 
approximately 300 million people worldwide, FECD is the leading cause of corneal transplant 
(keratoplasty) in the US. Currently, keratoplasties are the primary treatment for FECD. With declining 
access to corneal donor tissue and high failure rate of keratoplasties, recent research has focused on 
using topical rho-kinase inhibitor therapies. These treatments focus on stimulating the growth and 
migration of functional CECs in patients undergoing Descemet stripping only (DSO) surgery and in 
preventing disease progression to the point of requiring transplantation. RKIs, such as netarsudil (FDA-
approved) and ripasudil (approved in Japan), have demonstrated potential in enhancing CEC density, 
improving intercellular adhesion, promoting cell migration, and reducing apoptosis.  
 
Purpose: To conduct a comparative study of netarsudil and ripasudil, two rho-kinase inhibitors, in the 
treatment of FECD. The goal is to provide critical insights into the feasibility and noninferiority of 
netarsudil as a potential treatment for FECD in the US. 
 
Hypothesis: Netarsudil is as e/ective and safe (noninferior) as ripasudil in the treatment of FECD 
making it a feasible alternative for FECD treatment in the US and reducing the burden caused by the lack 
of corneal donor tissue. 
 
Methods: The e/icacy of netarsudil and ripasudil was assessed through gap closure assays using FECD 
phenotype cell cultures. Corneal endothelial cells (CECs) were cultured to confluency in gap assay 
chambers. Once confluent, the chambers were removed to create a defined gap. At time=0, the CECs 
were treated with either control saline, netarsudil or ripasudil and imaged every 8 hours over a 72-hour 
period. Gap closure and CEC proliferation were measured using ImageJ software. 
 
Results: Netarsudil was noninferior to ripasudil in promoting CECs to reach full confluency at 
lower concentrations. At concentrations of 0.01 µM and 0.10 µM, netarsudil outperformed both the 
control and ripasudil, particularly early in the healing phase, as observed in gap closure assays. 
However, at higher concentrations, specifically 1.00 µM, the e/ectiveness of netarsudil decreased and 
became inferior to both the control and ripasudil in gap closure assays. However, regarding cell counts, 
netarsudil underperformed at all three concentrations. We are in the process of finalizing the collection 
of morphometric data, essential for evaluating the cellular impacts of these treatments. This analysis 
will assess whether netarsudil is noninferior to ripasudil in preventing FECD-like phenotypes, which 
include increased CEC area, reduced CEC density, decreased hexagonality, and higher multinucleation. 
These metrics are critical indicators of cellular health and function in FECD, and their assessment will 
o/er a thorough comparison of the e/icacy of netarsudil versus ripasudil. 
 
Conclusions: While netarsudil demonstrated noninferiority to ripasudil in the initial gap closure assays, 
ongoing collection of morphometric data is crucial for a thorough evaluation. A detailed understanding 
of netarsudil’s potential in preventing FECD progression may uncover new therapeutic options. 
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Background: Chronic Obstructive Pulmonary Disease (COPD) is a leading cause of death worldwide. 
Between 30 and 60% of patients diagnosed with COPD experience cognitive impairment. The definition 
of COPD is evolving beyond a historical focus on spirometry alone and its heterogeneity is increasingly 
recognized. Phenotyping work within the multi-site longitudinal COPDGene study has identified 
subgroups of patients with differential risks for poor clinical outcomes. Factor analysis of COPDGene 
lung CT and spirometry data has identified 4 factors/subtypes: airway predominant disease (APD), 
emphysema predominant disease (EPD), gas trapping (GT), and hyperinflation (HI). APD and EPD have 
been associated with mortality and APD with systemic inflammation and cardiovascular comorbidities. 
The current analysis leveraged COPDGene data regarding COPD subtypes together with objective 
cognitive assessment data obtained approximately 5 years later.  
 
Aims/Hypothesis: We hypothesized that APD would be associated with a higher prevalence of cognitive 
impairment as assessed using the Mini-Cog in the complete COPDGene cohort, and that patients with 
high risk APD would also have increased risk of cognitive impairment on comprehensive 
neuropsychological testing, specifically in the executive function and processing speed domains. 
 
Methods: COPDGene is a 21-site cohort project that originally enrolled individuals with >=10 pack-
years of cigarette smoking exposure and has completed three phases to date. The four subtypes were 
identified by combining 21 spirometric and chest CT measures from Phase 2 using factor analysis and the 
Mini-Cog was administered during Phase 3 with probable cognitive impairment (PCI) defined as a score 
<=3. Phase 3 occurred an average of 5.22 years after Phase 2. A subset of participants with no prior 
cognitive/neurological conditions completed comprehensive neuropsychological testing an average of 
4.15 years after their Phase 2 visit as a part of a single site study. Normatively adjusted cognitive domain 
t-scores were derived for 6 domains (executive function, language, memory, attention, visuospatial, and 
processing speed). We used logistic regression to examine the association between the four COPD factors 
and PCI on the Mini-Cog and linear regression with the factors and continuous cognitive domain t-scores 
as the outcome. All models included the following covariates selected based on prior research: age, 
gender, BMI, education, and symptoms of anxiety. Significance was set at p = 0.05 for each model.  
 
Results: 2646 COPDGene participants with complete Phase 2 and Mini-Cog data were included (mean 
64.5±8.3 years old, 48.7% male). 593 (22.4%) met criteria for PCI. Logistic regression demonstrated that 
greater APD (beta = 0.26; p< 0.001) and lower hyperinflation (beta = -0.15; p = 0.003) were associated 
with PCI after covariate adjustment. 119 participants (mean 71.5±7.2 years, 50.4% male) with Phase 2 
factor data and comprehensive neuropsychological testing were included in the domain-specific analysis. 
APD was significantly associated with worse performance in the executive function (-1.90; p = 0.007) 
and language (-2.16; p = 0.034) domains in the adjusted models. 
 
Conclusions: We observed that APD was associated with cognitive dysfunction among individuals with  
cigarette smoking history. This association held among both an unselected sample assessed using a 
dementia screening tool and a subset of individuals with no known history of cognitive disorder diagnosis 
assessed by reduced performance on comprehensive executive function and language measures. These 
findings raise the possibility that APD may place individuals with a smoking history at greater risk for 
cognitive dysfunction, potentially via inflammation and cardiovascular comorbidities, even early in 
disease before cognitive impairment reaches threshold for diagnosis. 









Revisiting the Lille Score: A Measure of Survival, rather than Steroid Response, in Patients
with Acute Alcohol-Associated Hepatitis?
Student: Betty H Tu
Mentor: Kyle E. Brown

Introduction/Background:
Acute alcohol-associated hepatitis (AAH) is a common and serious complication of heavy alcohol
use. Corticosteroids (CS) are the mainstay of treatment for AAH, however only about 60% of AAH
patients respond to CS. Because of the adverse effects of high-dose CS, a metric called the Lille score
was developed in 2007 to assess early response to treatment. The 2007 study reported that Lille score
≥0.45 was associated with decreased 6-month survival. However, all the patients whose data went
into the formulation of the Lille score were treated with CS, thus equating patient survival with
response to CS treatment. The assumption that survival in AAH is synonymous with response to CS
is contradicted by the observations that some AAH patients survive despite their liver chemistries
failing to improve while on CS or even having received no CS treatment at all.

Hypothesis/Objectives:
To assess whether a Lille score of <0.45 predicts survival in patients with AAH, independent of
corticosteroid treatment status.

Methods:
Demographic, clinical, and biochemical data were collected from the electronic medical records of
patients admitted to UIHC from January 1, 2010 to December 31, 2021 with a diagnosis of severe
AAH (N = 603). These 603 patients represented 640 unique episodes of AAH. Lille scores, which
incorporate change in total bilirubin and other laboratory parameters after starting CS, were
calculated for each AAH episode either 4-7 days after CS initiation (in those treated with CS) or 4-7
days after admission in those who did not receive CS. Mortality within 28 days and within 180 days
from admission were also recorded.

Results:
Of the 640 episodes of AAH, the Lille score was <0.45 in 320 episodes and ≥0.45 in the other 320
episodes. A significantly greater proportion of patients with Lille score >0.45 died within 28 days of
admission compared to those with Lille score <0.45 (45.6% and 10.3% respectively, p <0.001). Lille
score ≥0.45 was associated with significantly greater odds of 28-day mortality than Lille score <0.45
(OR 7.30, 95% CI [4.79-11.13], p <0.001). The relationship remained significant after adjusting for
the variables used to calculate the Lille score and the presence or absence of steroid treatment (OR
2.33, 95% CI [1.22-4.48], p = 0.011).

Conclusions/Significance:
In patients with AAH, Lille score ≥0.45 is associated with greater 28-day mortality regardless of
steroid treatment status. This data suggests that the Lille score is useful as a predictor of outcome, but
not specifically as a metric for assessing response to CS treatment, in patients with AAH.







Determinants of Neuropsychological Outcomes after Aneurysmal Subarachnoid Hemorrhage 
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Introduction: Aneurysmal subarachnoid hemorrhage (aSAH) is an event associated with high rates of mortality and 

morbidity. Despite evidence of cognitive deficits in up to 70% of aSAH survivors, factors contributing to cognitive 

decline remain unclear. The cognitive and behavioral changes observed following aSAH result in a substantial loss 

of productivity and a diminished quality of life. This is particularly devastating as aSAH primarily affects young 

patients with a mean age of 55. 

Objective: The purpose of this study is to identify risk factors for cognitive deficits and aid in establishing criteria 

for predicting neuropsychological function following aSAH.  

Methods: Acute comorbidities during hospitalization, and relevant clinical and radiological variables were collected 

for each patient. Hemorrhage volume was calculated using semi-automated software that analyzed head computed 

tomography (CT) scans obtained on admission. Cognitive function was evaluated using a brief telephone battery, 

including the blind version of the Montreal Cognitive Assessment (MoCA-22), and the Verbal Fluency Test 

(phonemic). Cognitive exam scores were normalized based on age, sex, and years of education. Behavioral and 

Quality of Life outcomes were assessed using the Beck Depression Inventory 2nd edition (BDI-II) and the Stroke 

Specific Quality of Life Scale (SS-QOL).  

Results: We prospectively enrolled 165 patients with aSAH. The cohort was divided into two groups according to 

the time from aSAH to cognitive evaluation. The short-term follow-up group included 38 patients which underwent 

evaluation 3 to 12 months post-aSAH while the long-term follow-up group included 127 patients and underwent 

evaluation 1 to 15 years post-aSAH. In short-term follow-ups higher mRS at discharge (p=0.006) was significantly 

associated with impaired cognition. The multivariate model for short-term follow-ups achieved an AUC of 0.788, 

sensitivity 80%, specificity 77% and accuracy 79% for predicting cognitive recovery. In long-term follow-ups 

greater Hunt and Hess grades (p=0.013), greater modified Fisher grades (p=0.010), greater number of days 

hospitalized (p=0.023), and new ischemia during hospitalization (p=0.013) were significantly associated with 

impaired cognition. The multivariate model for the long-term follow-ups achieved an AUC of 0.706, sensitivity 

85%, specificity 50% and accuracy 72% for predicting cognitive recovery. Of the 165 total patients, 133 patients 

had “good functional outcomes” with a mRS score of 0-2 at discharge. MoCA scores were significantly lower in 

patients with new ischemia during hospitalization (p=0.042). We also found that VFT z-scores were significantly 

lower in patients that developed intraparenchymal hemorrhage during hospitalization (p=0.030). A total of 44 

patients returned completed SS-QoL and BDI-II questionnaires. Linear regression determined that radiological 

vasospasm (β -0.40, p=0.006, table 5), DCI (β -0.37, p=0.012) and higher Hunt and Hess grades (β -0.30, p=0.053) 

are the most relevant predictors of worse quality of life post-aSAH. When evaluating the entire cohort, we found 

that larger total hemorrhage volume at admission was significantly correlated with poor cognition post-aSAH 

(exp(β) 0.97, p=0.048). 

Conclusions: In the first year after aSAH , mRS at discharge is an independent predictor of cognitive function. In 

the long-term, the utility of severity scales to predict cognitive outcomes diminishes while new ischemia during 

hospitalization emerges as an independent predictor. The trajectory of short-term and long-term cognitive outcomes 

are influenced by total hemorrhage volume. In addition to hemorrhage volume, patients who experience ischemia or 

vasospasm post-aSAH face greater deficits in cognition and quality-of-life even in cases of positive functional 

outcome metrics.  

 

 



Correlation of Lymph Node Characteristics and Extranodal Extension in Oral Cavity 

Squamous Cell Carcinoma 
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Background: Extranodal extension (ENE), defined as tumor extension beyond the lymph node capsule, is 

considered an important prognostic factor for recurrence and survival in oral cavity squamous cell 

carcinoma (OCSCC) (Snow et al 1982, Ghadjar 2010, Arun 2020). The 8th edition of the American Joint 

Committee on Cancer (AJCC) staging manual has incorporated ENE as a poor prognostic indicator, 

reflecting the significance of ENE for cancer management (Amin 2017). N-classification is affected by 

presence or absence of ENE but not by quantification of the size of ENE. Not only is the presence of ENE 

important, but also the extent has been shown to affect prognostic outcomes. Specifically, ENE classified 

as major (>2 mm) has been associated with worse overall survival compared to minor (≤2 mm) ENE (de 

Almeida 2024, Wreesmann 2016). Previous reports have documented the mean size of ENE to be 2 mm 

(range, 1-10) in head and neck SCC and 3.5 mm (SD 4.1) in OCSCC (Ghadjar 2010, de Almeida 2024). It 

has been suggested that future staging systems incorporate stratification by ENE extent (de Almeida 2024).  

Lymph node ratio (LNR), defined as the ratio of lymph nodes positive for metastasis to total number of 

lymph nodes removed, has been reported to impact survival outcomes in oral cavity squamous cell 

carcinoma as well (Nocon 2021, Struckmeier 2024, Ding 2019). Specifically, LNR has been demonstrated 

to be significantly associated with overall survival, progression free survival, disease-free survival, and 

distant metastasisfree survival (Struckmeier 2024, Ding 2019). High LNR and presence of ENE have been 

associated in some studies while LNR was not found to be a predictor of ENE in Mair et al. (Ding 2019, 

Feng 2017, Sundaram 2023, Mair 2018). Additional studies are needed to further elucidate the relationship 

between LNR and ENE (Ding 2019). Size of metastatic deposit is another lymph node characteristic that 

has been reported to be correlated with presence of ENE (Snow 1982, Don 1995, Woolgar 2003, Ghadjar 

2010, Arun 2021). 

Much of the currently available literature identifying relationships between lymph node characteristics and 

ENE is dated, has a small sample size, or focuses broadly on head and neck squamous cell carcinoma 

rather than OCSCC. This study aims to include a sizeable group of patients to provide updated information 

focused specifically on OCSCC treated with upfront curative-intent surgery. 

Aims: Identify correlations between lymph node characteristics and extranodal extension (ENE). 

Materials and Methods: Patients who underwent neck dissection for oral cavity squamous cell carcinoma 

from 2004-2018 were included, with a starting sample of 496. The primary outcome was ENE in at least 

one lymph node. Additional variables included number of dissected nodes, positive nodes by level, positive 

lymph node ratio (LNR), and diameter of metastatic deposit and ENE focus. Univariate and multivariate 

binary logistic regression analyses were performed to determine correlations between included variables 

and ENE. 

Results: Of the 496 patients, 233 had nodal metastasis (47.0%). 13,814 nodes were removed, with 714 

(5.2%) containing metastasis. Of the positive nodes, 28.0% had ENE, 47.2% did not have ENE, and 24.8% 

were unknown. The mean ENE diameter was 5.1 mm (SD, 9.9). On univariate logistic regression analysis, 

ipsilateral neck LNR per 0.1 unit increase (OR 1.16, 95% CI 1.02-1.32, p=.02), metastatic deposit size per 

1 mm increase (OR 1.06, CI 1.04-1.08, p<.0001), and clinical T- (p=.02) and N-class (p=.0003) 

significantly correlated with ENE. On multivariate logistic regression analysis, size of metastatic deposit 

(OR 1.06, CI 1.03-1.08, p<.0001) remained significantly correlated with ENE. 

Conclusion: Controlling for confounding variables, size of metastatic deposit was an independent predictor 

of ENE, suggesting that as the metastatic deposit size increases, the odds of extension through the capsule 

also increases. This may be due to capsule thinning as the deposit grows or could represent the invasive 

nature of aggressive disease. 
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Steroid-induced glaucoma (SIG) and uveitic glaucoma are types of secondary open-angle 
glaucoma characterized by trabecular meshwork dysfunction, often leading to increased 
intraocular pressure (IOP). Minimally invasive glaucoma surgeries (MIGS) like Kahook Dual 
Blade (KDB) goniotomy and gonioscopy-assisted transluminal trabeculotomy (GATT) are 
designed to target the trabecular meshwork, making them potentially effective treatments for 
glaucoma characterized by trabecular meshwork dysfunction. While KDB goniotomy and GATT 
have been effective in treating other open-angle glaucoma (OAG), their specific efficacy in SIG 
and uveitic glaucoma remains unclear. This study investigates the long-term outcomes of KDB 
goniotomy and GATT in managing these challenging glaucoma subtypes compared to other 
OAG. Our findings demonstrate that steroid-induced and uveitic glaucoma are more likely to 
achieve surgical success over two years with KDB and GATT surgeries compared to other OAG. 
This study reinforces the effectiveness of MIGS in treating OAG, showing significant reductions 
in IOP and reliance on glaucoma medications postoperatively. Notably, the steroid-
induced/uveitic glaucoma group presented with higher preoperative IOP and medication use, and 
experienced greater reductions in both IOP and medication needs at most postoperative 
timepoints. These results support the use of KDB goniotomy and GATT as effective, less 
invasive treatment options for managing IOP in open-angle glaucoma, particularly in steroid-
induced and uveitic cases. 











Artificial Intelligence-Derived Optical Coherence Tomography Image Analysis for Diabetic Macular Edema Shows 

Improved Retinal Fluid with Intravitreal Injections 

Collaborators: Karl Wilson, Bernardo Bach, Zhi Chen, Srinivas Chava, Milan Sonka, Elliott Sohn 

Background: Diabetic macular edema (DME) is the leading cause of visual impairment in the working-age population 

worldwide and is easily detectable by a human looking at a non-invasive retinal optical coherence tomography (OCT) 

scan. First-line treatment involves intravitreal anti-vascular endothelial growth factor (anti-VEGF) injections, but is not 

always effective, particularly when the disease is mainly driven by unsuppressed inflammatory signals. In these scenarios, 

intravitreal corticosteroids (IC) are used due to their anti-inflammatory effects after incomplete response from anti-VEGF 

treatment. Previous studies have attempted to identify biomarkers to predict treatment responsiveness using OCT imaging, 

however current analysis methods are time and labor intensive.  This study aimed to validate AI-derived OCT 

measurements and correlate them with visual acuity as the first step in predicting treatment outcomes for DME. We 

hypothesize that there are positive correlations between the automated, AI-derived total retinal thickness (TRT) and 

volumetric fluid measurements seen on OCT in DME, and best corrected visual acuity (BCVA).  

Methods: This was a retrospective, comparative study that had IRB approval. We used TriNetX and SlicerDicer global 

health research networks to study the medical records of UIHC patients diagnosed with only non-proliferative diabetic 

retinopathy (NPDR) and DME who have received multiple intravitreal injections in the retina clinics from 2011—2024.  

These patients were categorized into 2 treatment groups: those who received only anti-VEGF injections and those who 

received IC at some point during their care but started with anti-VEGF injections before getting steroids. 613 patients 

between both treatment groups were obtained and evaluated. Following exclusions, a total of 70 patients were included, 

with 92 eyes analyzed.  Raw OCT data for 70 patients that included 1655 visits were uploaded in de-identified manner for 

automated image analysis. OCT B-scans were cropped to the central 1mm diameter area centered on the fovea. For AI 

segmentation, we employed nnUnet network, trained on datasets from age-related macular edema patients and the 

RETOUCH public dataset. The hybrid framework integrates deep learning with graph search algorithms to segment 

intraretinal fluid (IRF), subretinal fluid (SRF), and other fluid measurements from patients with age-related macular 

degeneration. Pre-trained on a public dataset and fine-tuned for our setting, the model's performance was evaluated 

considering inter-observer variability. This same AI was used in this project to assess fluid in DME. We analyzed the 

correlation between BCVA and retinal fluid volumes, including intraretinal fluid (IRF), subretinal fluid (SRF), and total 

retinal thickness (TRT), at various time points after baseline injections in treatment-naïve eyes. Additionally, we compared 

BCVA and fluid measurements between the anti-VEGF and intravitreal corticosteroid (IC) groups at the time of their 

initial anti-VEGF injections. Mixed model analysis was employed to account for the correlation of data from both eyes of 

the same patient, with beta coefficients used for correlation analyses. 

Results: For the anti-VEGF only group, from baseline to one-year post-injection (n=30 patients, 41 eyes), there was a 

significant reduction in TRT from baseline to one-year post-injection (Δ = -30 ± 15 mm, p = 0.043). For the anti-VEGF 

group from baseline to final injection (n=46 patients, 61 eyes), mean IRF volume significantly decreased from baseline to 

final visit, (Δ = -14.339 ± 4.635µL, p = 0.003), along with TRT (Δ = -97 ± 13 mm, p < 0.001) in these eyes. In the IC 

group (n=19 patients, 21 eyes), mean fluid reduced from baseline (i.e. treatment naive for anti-VEGF) to the first-ever IC 

showed a significant reduction in IRF volume (Δ = 63.526µL ± 11.048, p < 0.001) and in SRF (Δ = 13.265 ± 6.527µL, p = 

0.040). When looking at the steroid group’s first injection (treatment naive for anti-VEGF), there is a significant positive 

correlation between the IRF and BCVA (beta= 0.0016963342697299800, p < .001). All other correlation and mean 

analyses were not significant.  

Discussion: This study highlights significant reductions in retinal fluid and TRT in both the anti-VEGF and IC groups. 

The demonstration that AI can be used for automated fluid segmentation is promising, and quality assurance of these novel 

methods are on-going to validate the results. This research is an important step toward the broader goal of using artificial 

intelligence (AI) to predict treatment outcomes in various retinal diseases. 

 

 












