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Post-traumatic Headache in Children and Adolescents 
 
Paul Gong, MD  
Co-Author(s): E. Doll, MD; M. Sowel, MD; L. Evanczyk, MD 
Presentation Category: Original Research 
 
Introduction:  Post-traumatic headache is a common disorder in the pediatric age 
group, seen both by child neurologists and non-neurologists. According to the 
International Headache Society ICHD-3, a post traumatic headache is defined as a 
secondary headache that occurs after injury or trauma to the head and/or neck with 
headache presenting within seven days post injury, seven days after regaining 
consciousness, or seven days after recovering the ability to sense and report pain. 
This common secondary headache disorder has significant impacts on the quality of 
life, not only for patients but also for families. 
  
Methods:  Literature review of post-traumatic headache in children and adolescents 
with aims to review the pathophysiology, risk factors, clinical features, neuroimaging, 
and both acute and preventive treatment options. 
 
Results:  Recent literature provides insight into current understanding of post-
traumatic headache as well as, some potential future directions. The review 
underscores the alterations of brain structure and neurometabolic pathways with 
traumatic brain injury and possible underlying mechanisms of post-traumatic 
headache. Female sex and adolescent age were identified as important risk factors 
for development of post-traumatic headache. Most post-traumatic headaches are 
similar in clinical phenotype to migraine headaches, and management currently 
utilizes the treatments for primary headache disorders, such as migraine. Novel 
treatments are also currently being explored, such as with monoclonal antibodies to 
CGRP. The importance of the CDC guidelines for Return to Sport or Return to Learn 
were also reviewed, which recommend the benefit of a gradual return to normal 
activity based on symptom stability rather than a specific time period. 
 
 

Conclusions:  Pediatric post-traumatic headache is the most common symptom after 
a mild traumatic brain injury, especially in adolescent females, and is typically treated 
as one would a primary headache disorder, such as migraine headache or tension-
type headache. Gradual return to normal activity based on symptoms is an important 
aspect of management in school-aged children. Future research should help to 
continue to expand the understanding of the pathophysiology and risk factors for 
post-traumatic headache, in addition to systematically investigating newer 
therapeutic options in the pediatric age group. 
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Novel Mutation in SPTLC2 Gene Presenting as a Mimicker of Spinal Muscular 
Atrophy (SMA) 
 
Jaime Shoup, MD  
Co-Author(s): A. Asamoah, MD 
Presentation Category: Case Report 
 
Introduction:  SPTLC2 pathogenic variants have been associated with hereditary 
sensory and autonomic neuropathy, 1C (HSAN1C). We describe a case of motor 
neuropathy/neuronopathy associated with SPTLC2 gene mutation, presenting as a 
mimicker of spinal muscular atrophy (SMA) in a pediatric patient. 
 
Methods and Materials:  Chart review 
 
Results:  A 3-year-old male presented for neurologic evaluation due to global 
developmental delay and abnormal gait. Patient demonstrated gross and fine motor 
delay since birth, along with language and social delay. Physical exam showed high 
arched palate, tongue atrophy/fasciculations, proximal greater than distal weakness 
with Gower maneuver and hyper-lordotic gait. He had normal deep tendon reflexes 
except absent Achilles reflexes. Creatine kinase, fragile X, chromosomal microarray, 
and brain magnetic resonance imaging were normal. Electromyography and nerve 
conduction study demonstrated acute and chronic neurogenic changes with low 
motor combined muscle action potentials. Muscle biopsy findings were consistent 
with SMA.   
 
Genetic testing for 5q SMA was negative. Further genetic testing with Invitae 
comprehensive neuropathies and neuromuscular panels showed three variants of 
unknown significance at ISPD, PMP22, and SPTLC2 genes. Whole genome 
sequencing re-demonstrated three variants of unknown significance, two of which 
were paternally inherited, but one was a de novo mutation in the SPTLC2 gene and 
predicted to be deleterious by prediction algorithms. 
 

Conclusion:  SPTLC2 gene mutation is associated with HSAN1C with presentation 
typically in the third decade. This case highlights a novel mutation in the SPTLC2 
gene that presented as a motor neuropathy/neuronopathy in the first decade of life. 
It should be considered in patients who have a SMA phenotype with negative 
genetic testing for 5q-SMA. 
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The Impact of Therapy Dogs on Anxiety and Emotional Management in the Pediatric 
Emergency Department 
 
Samantha Lucrezia, MD  
Co-Author(s): A. Edgerton; C. Verschagin; Y. Feygin 
Presentation Category: Original Research 
 
Intro:  Therapy dogs have been found to reduce anxiety in patients in various 
pediatric healthcare settings, but their use has not been extensively studied in the 
pediatric emergency department (ED). 
 
Objectives:  To determine change in emotional management in children aged 4-12 
years after a visit from a therapy dog and certified child life specialist (CCLS) handler, 
as measured by observed CEMS scores (Children’s Emotional Management Scale), 
and to determine change in perceived level of child anxiety reported by caregivers 
before and after the visit, as measured by the Subjective Unit of Distress (SUD) score.  
 
Methods:  We conducted a prospective observational study at a large, urban, 
emergency department in a freestanding children’s hospital from May to July 2021. 
Children aged 4-12 years with at least mild anxiety as measured by a SUD score > 30 
were eligible. Children were considered ineligible if they had evidence of active 
infection, were transferred from an outside facility, presented for burn care or dog 
bite injury, had recent history of neutropenia or oncologic process, were triaged as 
ESI category 1 or 2, if the patient or caregiver with a fear or allergy to dogs, or if they 
had already undergone a procedure. Participants received a 10-minute visit with 
CCLS and therapy dog. Modified CEMS (accounting for mask use) and SUD scores 
were recorded immediately prior and after intervention by our research team and 
caregiver, respectively. Participants were enrolled until a predetermined sample size 
was met. Differences between scores before and after the intervention were assessed 
for the overall sample and stratified by age group, using a paired Wilcoxon signed-
rank test. 
 

Results:  95 patients were approached, no families refused participation, and 41 met 
inclusion criteria and were enrolled. Demographics are described in the Table. No 
patients received psychoactive medications prior to the intervention. Overall results 
are reported in the Figure. Modified CEMS scores significantly decreased after the 
intervention in children (p < 0.001). There was a significant decrease in perceived 
anxiety of children via SUD score after the intervention (p < 0.001). Improvement of 
the child’s emotional management was not associated with age and score 
differences were significant for each age group (p < 0.001 – p = 0.024). Mean 
duration of intervention was 9.10 (3.58) minutes; mean ED length of stay was 3.33 
(1.50) hours.  
 
Conclusions:  An encounter with a therapy dog and CCLS handler significantly 
improves emotional management and decreases anxiety in pediatric patients in the 
ED setting. As we have previously shown that caregivers perceive therapy dogs as 
calming for their child and praised the intervention, these results support future 
prospective randomized comparative trials involving therapy dogs in managing 
pediatric distress in the ED. 
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The Use of Focused Cardiac Ultrasound in Adolescents Evaluated in the ED for Chest 
Pain or Syncope: Is There a Sex Discrepancy? 
 
N. Akwesi Poteh, MD  
Co-Author(s): J. Kim, DO; K. Jawad, MD; P. Khalil, MD 
Presentation Category: Original Research 
 
Introduction:  Focused cardiac ultrasound is often performed in patients with chest 
pain or syncope in the ED. It is possible that adolescent females are less likely to 
receive a focused cardiac ultrasound due to provider discomfort as adolescent 
females develop breast tissue.  
  
Objective:  The primary aim of this study was to compare the number of focused 
cardiac ultrasounds obtained in adolescent males vs. females to determine if there is 
a difference. Secondary aims included comparing the apical four chamber (AP4C) 
view to determine if it was more frequently obtained in males than females because 
of its proximity to breast tissue. The sex of the ultrasound operator was also 
compared to determine if that affected whether or not the AP4C view was obtained. 
Finally, the quality of images was compared to see if it was better in males than 
females. 
  
Design/Methods:  This was a retrospective review of EMR data for adolescent 
patients, ages 13-19, who had a chief complaint or diagnosis of chest pain or 
syncope from the year 2018-2020. Focused cardiac ultrasound scans obtained on 

this same cohort was reviewed. The patients were then identified by sex and 
compared to see if there were differences in the number of scans obtained based on 
the sex of the patient. The quality of the overall scans was also evaluated using a 
modified RACE protocol and compared to see if there was a sex-based difference. 
Descriptive statistics was calculated and differences assessed by sex using χ2 test. 
  
Results:  A total of 2814 patients were enrolled in the study; 1096 were male and 
1718 were female. Of those, 259 received focus cardiac ultrasounds; 132 (51%) were 
male and 127 (49%) were female. There was a significant difference in the 
percentage of patients who received focus cardiac ultrasounds, based on sex (p 
<.0001). There was no significant difference in the sex of the patients on whom the 
AP4C view was obtained. There was no significant association in the sex of the 
operator and whether or not they obtained the AP4C view on the patient. Finally, 
there was no significant difference in the sex of the patient and the quality of the 
images obtained. Interrater reliability between a PEM fellow who has had focused 
cardiac ultrasound training and a pediatric cardiologist was compared, and yielded a 
kappa of 0.565. 
  
Conclusions:  There was a significant difference in the sex of the patients who 
received a focused cardiac ultrasound for chest pain or syncope. This could suggest a 
bias, either conscious or unconscious, on the part of the physicians evaluating these 
patients in the ED. There was good interrater reliability between the PEM fellow and 
the pediatric cardiologist for image quality. 
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Clinical Features and Follow-up of Children Evaluated for Persistent Unwellness After 
COVID-19 
 
Katie Weakley, MD  
Co-Author(s): A. Schikler, MD; J. Green, MD; D. Blatt, MD; S. Barton, MD; V. Statler, 
MD; Y. Feygin; G. Marshall, MD 
Presentation Category: Original Research 
 
Introduction:  Many patients experience new or persistent symptoms after COVID-19, 
referred to as post-acute sequelae of SARS-CoV-2 infection (PASC). Our institution 
established one of the first dedicated pediatric Post-Acute COVID Clinics (PACC) in 
the country. Little is known about the clinical features and long-term outcomes of 
PASC in referred children and adolescents.   
 
Methods:  One-hundred and four patients referred to Post-Acute COVID Clinic 
(PACC) from October 2020–December 2021 were included. Standardized intake 
interviews were performed, and evaluation and subspecialty referral were at the 
discretion of providers. A telephone interview was conducted approximately 6 
months after intake. 
 
Results:  The median age was 14 years (IQR=12, 16); patients were older than those 
seen in the General Pediatric Infectious Diseases Clinic, but were similar in terms of 
gender, race, and payer mix. Most patients reported good health before developing 
COVID-19. More than half of patients reported moderate-to-severe disability at the 
time of the first PACC visit. Common post-COVID symptoms were fatigue (73%), 
headache (60%), shortness of breath (49%), exercise intolerance (47%), and chest 
pain (39%). Analysis suggested 3 symptom clusters, dominated, respectively, by 
fatigue alone, cardiopulmonary symptoms, and neurocognitive problems. In general, 
the results of routine tests did not affirm specific diagnoses, and the diagnoses that 
were made—most commonly anxiety, depression, and/or panic disorder; autonomic 
dysfunction; and migraines—were made on clinical grounds. Common subspecialty 
referrals were to Neurology, Cardiology, Pulmonology, Physical Therapy/Physical 

Medicine and Rehabilitation, and Psychiatry. Telephone interviews (N=63) showed 
that 79% of patients were improved, including 30% who felt back to normal; 
outcome was not associated with presenting symptom cluster.  
 
Conclusions:  Patients had distressing symptoms and moderate-to-severe disability 
weeks after acute COVID-19. Extensive laboratory evaluations did not affirm 
alternative causes of the presenting symptoms. Post-COVID diagnoses centered 
around psychological disturbance, autonomic dysfunction, and migraines. Most 
patients improved within 6 months. 
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Point-of-Care Ultrasound Confirmation of Endotracheal Tube Positioning: Accurate 
Enough to Have a Role in Neonates? 
 
Diane Buckley, MD  
Co-Author(s): B. Albers, MD; A. Neal, MD; Y. Feygin; M. Sharmin Sumy 
Presentation Category: Original Research 
 
Introduction:  Endotracheal intubation is a common procedure in the Neonatal 
Intensive Care Unit (NICU) and is often needed in an emergent or semi-emergent 
situation for neonatal resuscitation. Appropriate depth has been estimated by 
various methods, however in extremely low birth weight (ELBW) infants, methods are 
less reliable. While the gold standard for endotracheal tube (ETT) position is chest 
radiography (CXR), there have been advances in point-of-care ultrasound (POCUS) 
making it a potential method for rapid, bedside assessment for ETT depth 
confirmation in the NICU. Despite these advances, there is limited literature 
supporting its use, feasibility, and generalizability across gestational ages and 
weights in the NICU. There is also little literature describing interrater reliability 
between non-ultrasonographer physicians with varied training and experience.  
 
Methods:  We aimed to further investigate the feasibility of POCUS for ETT depth 
confirmation using the differentiation of "deep" or "not deep" while also evaluating 
interrater reliability between two evaluators, an attending and fellow neonatologist. 
Thirteen infants in a level IV NICU were enrolled in the study with gestational ages 
ranging 222 to 373 and birth weights ranging from 365g to 2860g, with the bulk of 
patient enrollment within the ELBW range. Infants were imaged a maximum of 5 
times to obtain a total of 35 scanning encounters. POCUS images were obtained on 
the same day as a previously scheduled radiograph where both physician imagers 
obtained individual, consecutive, and blinded POCUS images within 3 hours of 
radiography. Interpretations of "deep" or "not deep" were made by each evaluator 
on the radiograph, with respect to the carina, and individual POCUS images, using 
the superior border of the right pulmonary artery (RPA) as a surrogate marker for the 

carina. Each CXR was interpreted by a pediatric radiologist and unmarked POCUS 
images were reviewed by a pediatric cardiology for quality assurance. 
 
Results:  In all cases, the ETT was adequately visualized on the radiograph and 
POCUS images. In the case of evaluator number 1, all interpretations of ETT 
placement agreed with the interpretation of the pediatric radiologist. In the case of 
evaluator number 2, interpretations of the ETT placement agreed with the pediatric 
radiology with a Cohen's Kappa of 0.82, indicating an almost perfect agreement. 
When comparing the interpretations of the radiograph and POCUS images for 
evaluator number 1, there was a substantial level of agreement, with a Cohen's 
Kappa value of 0.72. When comparing the interpretations of the radiograph and 
POCUS images for evaluator number 2, there was perfect agreement, with a Cohen's 
Kappa value of 1.0. When directly comparing evaluator number 1 and evaluator 
number 2 POCUS image interpretations, Cohen's Kappa was 0.58, which is borderline 
moderate-to-substantial level of agreement.  
 
Conclusion:  Our study is the first to describe interrater reliability between two non-
expert ultrasonographers with differing training backgrounds and experience levels. 
Findings support that POCUS is feasible for use in the NICU to determine ETT depth, 
is valid across gestational ages and birth weights, and is a generalizable technique 
for non-expert physician ultrasonograhers. 
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Improving Hypoglycemia Management in the NICU: A Quality Improvement Project 
 
Daniel Kahn, MD  
Co-Author(s): H. Fischer, MD; S. Schultz, MD 
Presentation Category: Quality Improvement 
 
Background:  Severe and persistent hypoglycemia can have negative 
neurodevelopmental impacts. Infants experience transitional physiology involving 
ketone suppression and insulin dysregulation, putting them at risk for hypoglycemia. 
After 48 hours of life, there is a progression towards a lifelong glycemic set point. 
This value is the subject of vigorous debate between neonatal/perinatal specialists 
and pediatric endocrinologists. The lack of national consensus on neonatal 
hypoglycemia management in the NICU results in significant provider variation and, 
at times, ambiguity. An abundance of research has shown variation increases length 
of stay (LOS), potentially worsens outcomes, and contributes to parental 
dissatisfaction. 
 
Methods:  This quality improvement project used the Model for Improvement to 
decrease variation in management of hypoglycemia in a Level IV NICU. The SMART 
AIM was to increase utilization of a hypoglycemia management protocol to >85% for 
infants ≥35 weeks admitted to the NICU with primary diagnosis of hypoglycemia by 
May 2023. A multidisciplinary team including neonatologists, endocrinologists and 
nurses designed a hypoglycemia management protocol/algorithm, which includes 
automatic titration of fluid support, via glucose infusion rate (GIR), based on specific 
target glucose ranges. Initial PDSA cycles focused on improving protocol usability, 
development of order sets, and documentation templates for support. This was 
followed by unit wide implementation of the protocol. Statistical process control was 
used to evaluate measures over time and descriptive statistics were used to compare 
measures before and after implementation. Outcome measures included length of 
time of administration of dextrose containing IVF in hours and LOS. Algorithm use 
and compliance was followed as the process measure. Balancing measures included 

rate of hypoglycemia, number of glucose checks, readmission for hypoglycemia, and 
number of endocrinology consults.  
 
Results:  Implementation and data collection for this quality improvement project is 
ongoing. Algorithm compliance thus far is 92%. Initial PDSA cycles led to a decrease 
in length of time receiving dextrose containing fluids from 47 to 29 hours, with a 
significant decrease in variation. In the current implementation phase, this measure 
has increased, which our team is investigating. There has been no difference in 
number of glucose sticks and no significant difference in balancing measures 
pre/post algorithm. 
 
Conclusions:  As a reflection of numerous studies on standardization of practice, we 
were successful in increasing use of an algorithm for management of hypoglycemia 
and decreasing provider variation in hypoglycemia management. Initial gains of 
decreasing length of dextrose containing fluid exposure have not been sustained 
during our implementation phase, which may reflect the need for more testing 
cycles, education, and feedback. The use of this algorithm has not impacted our 
balancing measures. Therefore, our team believes that this algorithm is safe to use, 
decreases provider variation and may lead to improved outcomes such as length of 
dextrose containing fluids. We also learned there could be two distinct populations 
admitted for hypoglycemia: those requiring support until transition to 
normoglycemia and those with an underlying endocrinologic pathology. Next steps 
for this project are to use data for length of dextrose containing fluids and highest 
GIR to determine a lower threshold for subspecialty involvement to facilitate earlier 
diagnosis and management of pathologic process, which could potentially 
decreasing LOS in this population.   
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Disposable Pressure Transducer to Identify Central Pressure Measurements in 
Umbilical Lines for Preterm and Term Infants in the Neonatal Intensive Care Unit 
 
Carrie Moore, MD  
Co-Author(s): L. Devlin, DO; C. Crabtree, DO; A. Farris, MD; Y. Feygin; M. Sharmin 
Sumy 
Presentation Category: Original Research 
 
Introduction:  PICC (peripherally inserted central catheter) lines are essential to 
neonatal care. Quality improvement initiatives have enhanced the safety of PICC line 
placement, but further efforts are needed to maximize safety. Inadvertent arterial 
placement is a serious complication, which may lead to compromised perfusion and 
an increased risk of arterial thrombosis. Chest radiographs are the standard for 
confirming placement, but methods for verifying placement in an artery vs. vein are 
lacking. A disposable pressure transducer with a digital display has been used in 
central line placement in adults but has yet to be tested in infants. This pilot study 
was designed to assess the feasibility of using the transducer to determine a 
pressure difference between arterial and venous systems in infants admitted to a 
level IV neonatal intensive care unit. 
 
Methods:  The transducer was attached to umbilical artery catheters (UAC) and 
umbilical venous catheters (UVC) to obtain a baseline pressure. Infants ≥23 weeks’ 
gestation with umbilical lines placed for clinical care from February to August 2022 
were enrolled. The transducer was activated, calibrated, and attached to the umbilical 
catheter for measurement. Forty-five patients were enrolled, and 62 measurements 
obtained, 31 from UACs and 31 from UVCs. A reference point of 12mmHg was 
chosen to differentiate between arterial and venous pressures, hypothesizing that 
arterial pressures would be ≥12mmHg and venous pressures would be < 12mmHg. 
Infants were enrolled if x-ray confirmed proper positioning of umbilical catheters and 
if they had an English-speaking legal guardian. Infants were excluded if they had a 
poor arterial waveform on UAC tracing. Descriptive statistics were used to analyze 
continuous variables and were compared using a Mann-Whitney U Test. 

Results:  Of the measurements, 100% of the UACs were ≥12mmHg and 87% of the 
UVCs were <12mmHg.  The median device pressures for UACs and UVCs were 
41mmHg (IQR 31-45mmHg) and 5mmHg (IQR 3-9mmHg) respectively (p-value 
<0.0001). Of the 4 UVC readings that were outside the expected range (>12mmHg), 
3 of the 4 were double lumen catheters. Two of the 4 readings were infants with 
congenital anomalies (congenital heart disease and caudal regression syndrome). 
 
Conclusion:  This pilot study suggests that the disposable pressure transducer is 
likely safe and can identify a pressure difference between the arterial and venous 
systems in neonates. A cutoff pressure of 12mmHg appears to identify lines placed in 
the arterial system. This study serves as a foundation for further investigation of the 
device with PICC line placement.
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Outcomes of Heart Transplantation in Children with Previously Palliated Hypoplastic 
Left Heart Syndrome 
 
Johnna Sizemore, DO  
Co-Author(s): B. Alsoufi, MD; S. Wilkens, MD; J. Furlong-Dillard, MD, D. Kozik, DO; A. 
Lambert, MD; J. Trivedi 
Presentation Category: Original Research 
 
Purpose:  Pediatric heart transplantation (PHT) in children who fail the multistage 
palliation for hypoplastic left heart syndrome (HLHS) is associated with challenges 
related to immune, clinical, or anatomic risk factors that might decrease survival. We 
aim to review current outcomes of PHT in children who underwent prior palliation 
for HLHS. 
 
Methods:  The United Network for Organ Sharing (UNOS) transplantation database 
was merged with the Pediatric Health Information System (PHIS) administrative 
database to identify children who received PHT following prior palliation for HLHS. 
Multivariable regression analysis of outcomes and factors affecting survival was 
performed. 
 
Results:  Between 2009-19, 767 children with previously palliated HLHS underwent 
PHT. We divided the cohort into 3 age groups based on age at PHT: A (<1Y, n=298), 
B (1-5Y, n=309), C (>5Y, n=160). Infants (group A) were more likely to be on 
ventilator, to require inotropes and to have received ECMO support at time of listing. 
[Table] 1-Y survival for groups A, B, C was 81%, 96% and 91% (p<0.1) with the 
majority of death being perioperative. On follow-up, 24 patients underwent re-
transplantation. 10-Y survival was 69% and was comparable between the groups: 
70%, 67% and 72%, respectively, p=0.34. Age at time of listing was not associated 
with survival (HR=0.84, p=0.54). On multivariable analysis, the only factor associated 
with survival following OHT was race other than white (HR=1.72, p=0.03). Pre-
operative ventilation, ECMO or MCS support, creatinine or bilirubin were not 
significant. 

Conclusion: Compared to existing literature, the number of children with prior HLHS 
palliation who received PHT has noticeably increased in the current era. Survival 
following PHT in this patient population is acceptable. Patient age and palliation 
stage might affect early mortality but not late survival. Efforts to properly support 
these patients prior to PHT might decrease this early mortality and improve overall 
survival. 
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Impact of the COVID-19 Pandemic on Diabetes Control in Youth with Type 2 
Diabetes 
 
Megan Coriell, MD  
Co-Author(s): K. Jawad, MD; K. Wintergerst, MD; S. Watson, MD 
Presentation Category: Original Research 
 
Introduction:  This study sought to evaluate changes in BMI and glycemic control in 
children and adolescents with prediabetes or type 2 diabetes (T2D) during the 
COVID-19 pandemic, pre-, during, and post-lockdown.  
 
Methods:  A retrospective chart review was performed and included data from 
children ≤ 18 years of age with a diagnosis of T2D or prediabetes seen in person in 
clinic at least one time prior to initial stay at home orders in Kentucky (March 23, 
2020) and one time after. There were 121 youth meeting inclusion criteria, mean age 
14.5 years, 33 with prediabetes, 88 with T2D. At the initial visit, the mean BMI was 
36.87 (SD 8.76). Of the participants, 58 (48%) were Black, 41 (34%) White, 15 (12%) 
Hispanic, 3 (3%) other, and 4 (3%) were not reported. Generalized linear mixed 
modeling was used to compare the change in BMI and HbA1c over time between 
three defined time periods (pre-lockdown, lockdown, and post-lockdown), with 
random effects used to control for the correlation within the individual visits and the 
interval in months from the first visit. The relationship between BMI and school type 
(in-person, virtual, both) was also assessed. 
 
Results:  When controlling for COVID-19 time periods, BMI and HbA1c were found to 
increase by 0.127 (p=<0.001) and 0.071% (p=0.013) respectively per month from the 
first visit. However, changes in HbA1c and BMI were not significant (pre-lockdown vs. 
lockdown, BMI p=0.130, HbA1c p=0.610; pre-lockdown vs. post-lockdown, BMI 
p=0.081, HbA1c p=0.547). There was not a significant difference in BMI change 
between the three school type groups. Change in BMI over time did not predict 
change in HbA1c (p=0.484), treatment escalation (p=0.11), or treatment de-
escalation (p=0.364). Of the 121 patients in the study, only 23 (19%) were seen at 

least every 4 months. There was no significant difference in BMI change or HbA1c 
change among those seen ≤4 months versus longer intervals. Of the 33 patients with 
prediabetes at pre-lockdown, 19 (57.6%) of them progressed to T2D. There was no 
significant difference in BMI change between those that progressed to T2D and 
those that did not progress to T2D. 
 
Conclusions:  This study identified an increase in BMI over time and disease 
progression in more than half of youth with prediabetes. However, the lockdowns 
did not have a significant impact on the BMI or HbA1c of youth with prediabetes or 
T2D in our practice. While these findings may be impacted by decrease in visit 
frequency, further work is needed evaluating individual factors, such as diet and 
activity, to better understand the risk factors for disease progression.  
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Julie Klensch, MD  
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Introduction:  Numerous studies have shown that Point-of-Care Ultrasound (POCUS) 
utilization in the emergency department improves diagnostic accuracy, shortens 
length of stay, and decreases radiation exposure associated with other imaging 
modalities. There is also data to suggest quality improvement initiatives have 
successfully increased utilization of POCUS by residents. The aim of this study was to 
identify and address areas for improvement in POCUS use by pediatric emergency 
medicine (PEM) physicians. The primary objective was to increase PEM physician 
confidence in obtaining POCUS cardiac and lung exams and increase confidence 
utilizing the department's touchscreen Mindray ultrasound machine. The secondary 
objective was to determine whether the use of target instructional videos increases 
number of cardiac and lung POCUS scans performed.  
  
Methods:  The study was a Quality Improvement (QI) project. A pre-intervention 
survey was used as a needs assessment and determined areas of interest including 
confidence obtaining cardiac and lung POCUS scans and utilization of the Mindray 
ultrasound machine, a touchscreen device newer to the department. PEM fellows 
worked with ultrasound leadership to produce short instructional videos on the 
specific areas of interest. Videos were distributed via email and links were also made 
available via QR code which were attached to both ultrasound machines in the 
emergency department. To facilitate compliance, fellows performed a brief, 5-
question assessment of attending to assess competence on Mindray utilization 
before and after intervention. Post-intervention survey to assess physician 
confidence before and after intervention using 5-point Likert scale was then 
completed. Lastly, a retrospective chart review of Qpath was completed to review 

ultrasound counts in the 6 months before intervention and the 6 months after 
intervention.  
  
Results:  The initial pre-intervention survey was sent to all PEM physicians, including 
fellows. With responses from 23 of 30 targeted physician’s areas of interest were 
identified. After video intervention, 14 of 18 targeted attendings successfully 
completed the 5-question competency assessment on Mindray use and 12 of 18 
physicians completed the follow up survey. Average physician confidence increased 
on 5-point Likert scale by 0.82 for performing cardiac ultrasound, 1.27 for 
performing lung ultrasound and 1.1 for using Mindray machine. The increase in 
confidence level were found to be statistically significant for cardiac (p=0.007) and 
lung (p=0.006) ultrasound and Mindray utilization (p=0.01) using Wilcoxon Signed 
Rank Test. Monthly cardiac ultrasounds did increase after intervention (p= 0.019) 
while lung ultrasounds did not (p=0.57). Interestingly while number of cardiac 
ultrasounds did increase, the overall proportion of emergency department patients 
receiving cardiac and lung ultrasound decreased.  
  
Conclusions:  Targeted POCUS educational videos can increase PEM physician 
confidence of certain ultrasound skills. Further investigation is needed to determine 
whether increased confidence in skill is truly associated with increased frequency of 
POCUS use. 
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Background:  Upon review of the literature, typical success rates for IV access by 
bedside nursing is 53% on the first attempt. In pediatric patients, USGPIV access has 
been shown to decrease the number of attempts, time to line placement, and 
number of needle redirections. USGPIV also leads to significant reduction in the need 
for central venous catheter placement. USGPIV success rates have been shown to be 
equivalent to that of the adult population at approximately 70% success, which is 
variable depending on the operator’s prior PIV placement experience. Prior studies 
estimated that for those who incorporate USGPIV placement into their practice, it 
takes 10 USGPIV attempts post-training to achieve the 70% success rate. Dedicated 
USGPIV training for both nurses and physicians has been shown to improve 
knowledge, confidence, and utilization of USGPIV placement. Current hospital 
protocol reflects no data collection on success rates of IV access since there is no 
concrete USGPIV program in the emergency department. Nurses frequently request 
the VAT team if they lack the confidence to stick on the first attempt or the patient is 
medically fragile or critically ill.  
 
Methods: My aim is to develop a sustainable ultrasound guided nursing intravenous 
access program. Initially we plan to include our Trauma Nursing Leads, then expand 
the program to incorporate the program into nursing core competency. Hopefully, 
this will increase comfort and skill level by at least 20% among nurses with obtaining 
IV access. Nurses will complete pre-and post-surveys containing a 5-point Likert 
scale to assess their comfort level and 4 yes/no questions regarding their ability to 
utilize the ultrasound machine. My goal for this study is to develop a pathway with 
teaching sessions and hands on learning for nurses. Nurses should be able to obtain 
five successful IV sticks: two supervised and three independent successes.   
 

Results:  In total, 8 nurses completed the survey and training. Seven nurses were 
from the emergency department, and only one was from the IV team. Preliminary 
data showed only one of the nurses displayed comfort with using the ultrasound 
machine, had used the ultrasound machine previously, and subsequently displayed 
successful placements the IV. Six of the participants were able to correctly identify 
the machine. None of the participants were able to correctly access the worklist and 
only one was able to name the correct probe used to obtain USGPIV.  
 
Conclusions:  Preliminary data reflected a strong need for a program to educate our 
nurses on ultrasound guided intravenous access. Post-survey data collection will take 
place in July (2023) at the end of the pilot program. Once the eight participants 
achieve competency in the pilot program, additional education will expand into a 
core nursing-competency for all nurses.  
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Comparison of Prevalence of Depression in A General Pediatrics Clinic and A 
Pediatric Rheumatology Clinic 
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Introduction:  Previous research suggests that pediatric rheumatology patients are at 
increased risk for anxiety and depression. The prevalence of mental health disorders 
in pediatric rheumatology patients is not well established, though studies suggest 
that prevalence of depression in the general adolescent pediatric population is 
between 4-10%. However, mental health screening (e.g., PHQ-9) is not routinely 
performed in subspecialty settings. This study compares the number of positive 
PHQ-9 screenings in general outpatient pediatric clinic and pediatric rheumatology 
clinic patients. 
 
Methods:  Data was collected using retrospective chart review of patients 12-18 
years of age who have completed a PHQ-9 either in rheumatology (n = 95) or 
general pediatrics clinic (n = 95). Patients in rheumatology clinic required a diagnosis 
of rheumatologic disease. Patients in pediatric general clinic included acute visits and 
well child checks. Prevalence at of positive PHQ-9 scores (5 or above) at each clinic 
was then calculated and compared using t-test in Microsoft excel. 
 
Results:  Among patients with a documented PHQ-9, 38/95 (40.0%) patients seen in 
rheumatology clinic and 46/95 (48.4%) patients seen in general pediatrics clinic had a 
positive score (p = 0.25). Raw PHQ-9 scores were also compared across clinics, with 
general clinic patients scoring 550 and rheumatology patients scoring 510 (p = 0.62). 
Of interest, both clinics had higher prevalence numbers for depression than 
previously reported prevalence for this population, with nearly half of screened 
adolescents reporting depressive symptoms. 
 

Conclusions:  While the proportion of patients with a positive PHQ-9 and raw PHQ-9 
scores were slightly higher in general pediatrics clinic patients compared to 
rheumatology clinic patients, there was no statistically significant difference between 
these groups. However, both groups had a high prevalence of depressive symptoms. 
Factors such as social determinants of health in this population, the COVID-19 
pandemic, and its broader effects on mental health, and/or true increasing 
prevalence of depression, could be contributory to these results. These results 
indicate that both general pediatric and pediatric rheumatology populations are in 
need of mental health support.  
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Assessing Impact of Hospital Sleep Environments on Parental Attitudes About Safe 
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Background:  Despite the American Academy of Pediatrics safe sleep 
recommendations published in 2016, hospitalized infants often sleep in unsafe 
environments. Healthcare professional behavior is known to influence parental 
behaviors; but little is known about the modeling relationship between the sleep 
environment during hospitalization and home.   
 
Aims:  To describe parental sleep practices and attitudes regarding safe sleep 
environments for infants, sleep practices that parents witnessed during 
hospitalization, and how witnessed practices may affect home sleep practices. 
 
Methods:  We conducted a pilot, qualitative study using semi-structured interviews 
with families of infants aged 0-12 months who were admitted to a general pediatrics 
service. Infants admitted for suspected NAT, neurosurgical patients, prematurity < 32 
weeks, chronic lung/heart disease, tracheostomy/ventilator dependence, and 
patients admitted for video EEG were excluded. Interviews occurred at three time 
points: at admission, day of discharge, and 2 weeks after discharge. The study aimed 
to recruit 20 parents based on feasibility of resident physician ability to complete 
interviews. Demographic information is reported using standard descriptive statistics. 
Thematic analysis identified themes regarding sleep practices and attitudes 
surrounding hospital stay.  
 
Results:  30 parents were approached. 28 completed the admission interview, 19 
completed the discharge interview, and 11 completed the post-discharge follow up 
interview. Of those who completed admission interviews, 86% identified as 
Caucasian and 10.7% identified as African American. 92.88% of parents had at least 

completed high school. Admission interviews demonstrated general knowledge of 
safe sleep recommendations, with reports of infant sleep in a supine position at 
home in a crib or bassinet. However, another key theme that emerged from 
admission interviews was the use of additional items in infant sleep spaces at home 
including blankets/pillows. Discharge and follow up interviews demonstrated themes 
linking observed unsafe sleep practices during admission (additional items in the crib 
such as blankets or unused medical devices and head of bed elevation in hospital). 
Some parents admitted that the witness of these behaviors, namely, elevation of the 
head of the bed, led them to adopt these behaviors at home. 
 
Conclusion:  Sleep practices during infant hospitalization were directly linked to 
parental plans to copy unsafe sleep behaviors in the home setting in this pilot 
cohort. Appropriate safe sleep environments during hospitalization are critical for 
family education and advocacy.  
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Outcomes of Lifestyle Counseling in Nonalcoholic Fatty Liver Disease Among Rural 
Versus Urban Pediatric Populations 
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Background & Aims:  Nonalcoholic fatty liver disease (NAFLD) is the most common 
liver disease in children and adolescents in the United States. First line treatment 
targets lifestyle counseling addressing diet and physical activity. This study aims to 
evaluate the outcomes of lifestyle counseling in rural versus urban pediatric patients 
in Kentucky, as measured by changes in alanine transaminase (ALT) and body mass 
index (BMI) z-score.  
 
Approach & Results:  A retrospective chart review was conducted at a 
gastroenterology outpatient clinic. Patients with NAFLD who received lifestyle 
counseling were divided into rural versus urban subgroups defined by the United 
States Department of Agriculture Rural-Urban Continuum Codes (USDA RUCC). 
Primary outcomes were defined as changes in ALT and BMI z-scores between the 
initial appointment and, 1st and 2nd follow-up appointments. Significant changes in 
the urban population included a decrease in ALT between the initial and 1st 
appointment and the initial and 2nd appointment, and a decrease in BMI z-score 
between the initial and 1st appointment. In the rural population, there was a 
significant decrease in BMI z-score between the initial and 2nd appointment but no 
significant change in ALT between any of the appointments.  
 
Conclusions:  Treatment for NAFLD with lifestyle counseling continues to show 
decreases in ALT and BMI z-scores in pediatric patients from urban populations. 
There was no significant change in ALT in the rural population. 
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Introduction/Background:  Febrile infants 60 days and younger are at increased risk 
of invasive bacterial infections (IBI), and frequently undergo extensive and invasive 
workup. Significant variation exists when evaluating febrile infants, particularly those 
older than 28 days. Clinical practice guidelines (CPGs) may decrease practice 
variability and better identify patients at lower risk for serious infections. In 2020, a 
CPG for evaluation of febrile infants was implemented in the Norton Children’s 
Hospital ED, including procalcitonin (PCT) and other lab values to determine need for 
lumbar puncture (LP) in infants 29-60 days old. Little literature exists to establish 
whether implementation of such a PCT-based algorithm has impacted clinical 
practice, particularly by reducing rates of LP. We compared the proportion of well-
appearing, febrile patients aged 29-60 days presenting to the pediatric ED who 
underwent LP before and after introduction of a PCT-inclusive algorithm. 
 
Methods:  Data was collected via retrospective chart review. We included children 
age 29-60 days presenting to Norton Children’s Hospital (NCH) ED for evaluation of 
fever (either documented at time of ED visit or reported by parents prior to arrival). 
Patients were excluded if they had no true fever (temp 100.4 or higher) either at 
home or in the ED, if they were ill-appearing as documented by the ED provider, or 
had chronic illness that may increase risk for invasive infection (e.g. 
immunocompromise).The proportion of patients undergoing LP 1 year before to 1 
year after implementation of the CPG was compared using Chi-square testing. 
Descriptive statistics were utilized to assess the proportion of patients who met 
criteria to be low, moderate, or high-risk for IBI per the new algorithm, as well as 
proportion of patients for whom providers followed the recommended treatment 
plan per the algorithm after implementation.  

Results:  Of 94 patient charts reviewed, 39 were pre-CPG implementation and 52 
post-implementation. Pre-implementation, LP was attempted on 28.9%  (11/38) of 
included patients. Post-CPG, LP was attempted on 11.8% (6/51, p = 0.053). There 
were slightly more patients in the low-risk category and less in the intermediate 
category in the pre-CPG group (low-risk: 69.7% vs. 57.1% post-CPG, intermediate-
risk: 24.2% vs. 30.6%). High-risk patients were similar in both groups (3% pre-CPG vs. 
2% post-CPG). Most (94.1%) of cases followed the CPG algorithm’s recommended 
management plan, including 96.4% of low-risk patients, 73.3% of intermediate-risk 
patients, and 100% of high-risk patients. Of note, the most common failure to follow 
the algorithm among intermediate-risk patients was the exclusion of recommended 
viral respiratory testing; if this test were excluded from analysis, 100% of 
intermediate-risk patients received the recommended management.  
 
Conclusions:  We found that use of a PCT-inclusive CPG for febrile infants ages 29-60 
days old successfully decreased the use of LP in this cohort, and algorithm-based 
treatment recommendations were followed in a majority of cases after 
implementation. It is notable that the pre-implementation group had a larger 
proportion of lower risk patients, and even so still had a higher percentage of 
patients with attempted LPs. Future studies with larger sample sizes are warranted to 
confirm these findings. Of note, we did not establish long-term follow-up to 
determine if any IBI were missed in this cohort, but this is a planned avenue for 
future studies. 
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Background:  Neuroblastoma (NBL) is the most common pediatric extra-cranial solid 
tumor and exhibits great clinical heterogeneity. High risk patients continue to have a 
poor prognosis despite multimodal therapy including antibody therapy. It is now 
well established that the immune system plays a vital role in regulating tumor 
proliferation as well as response to immunotherapy. Thus, we sought to characterize 
the immune landscape of NBL. 
 
Objective:  To characterize and determine the prognostic value of the tumor 
microenvironment immune phenotype in NBL. 
 
Design/Methods:  We used immune cell fraction estimation analysis to profile the 
tumor immune microenvironment of NBL samples using RNA-seq data in the 
TARGET database (N=141). We sought to further characterize the immune profiles of 
NBL via in silico analysis using previously identified immune signatures, namely the 
Immunologic Constant of Rejection (ICR), which captures an active Th1/cytotoxic 
response associated with favorable prognosis, and TCGA immune subtypes. 
 
Results:  We found repressed immune cell estimates in MYCN amplified NBL 
consistent with previous reports. In contrast to previous reports, we found increased 
M1 macrophages and decreased tumor-associated (TAM) and M2 macrophages in 
MYCN non-amplified high risk (NA HR) NBL compared to the non-high risk cohort. 
There was, however, no correlation between overall fractions and overall survival in 
the entire cohort. While a high ICR score showed no prognostic significance in the 
entire cohort, a high ICR score was associated with improved overall survival (OS) in 
HR (HR 0.6, p=0.039) as well as NA HR (HR 0.47, p=0.01), metastatic (HR 0.58, 

p=0.026), and non-infant NBL (HR 0.61, p=0.04). We clustered NBL samples into 6 
immune subtypes (C1-C6) akin to what has been previously described in adult 
tumors from The Cancer Gene Atlas (TCGA) database. Inflammatory (C3) subtype was 
associated with best OS (median OS not reached) in NBL. Contrary to what has been 
described in the adult literature, worst OS was seen in the wound healing (C1) 
subtype (median OS 40 mos, HR 2.93, p=0.005) and is associated with increased 
expression of angiogenic genes. The prognostic significance of the C1 subtype held 
true for all NBL subgroups. 
 
Conclusions:   We demonstrate herein that NBL can be classified by ICR and immune 
subtype. We further provided evidence of the prognostic significance of ICR and 
immune subtype. Future goals are to validate our findings in larger NBL cohorts and 
to seek to refine NBL risk stratification by incorporating immune biomarkers. 
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Introduction:  There has been increasing evidence in the literature showing that 
shorter antibiotic durations are sufficient for the treatment of bacterial tracheitis. 
However, there have not been any established treatment guidelines and treatment 
durations can vary widely. Patients with tracheostomies are at increased risk of 
tracheitis and can often have multiple tracheal cultures drawn per year. As such, they 
are often exposed to an increased number of antibiotic days. Repeated exposure to 
antibiotics can lead to bacterial antibiotic resistance as well as adverse secondary 
outcomes (acute kidney injury, Clostridioides difficile infections, etc.). In response to 
this, a Quality Improvement group was formed aiming to reduce antibiotic days in 
tracheitis treatment. This analysis aims to establish baseline data on recent antibiotic 
use practices at Norton Children's Hospital.  
 
Methods:  Culture data from sputum cultures from the years 2021-2022 were 
collected in a data set and analyzed. Cultures obtained from the emergency 
department, med-surg general floors, neonatal ICU, and pediatric ICUs were 
analyzed. Additionally, only cultures labeled as “trach culture” or “trach aspirate” 
were included in the data set; induced sputum and endotracheal tube aspirates were 
excluded. Patient demographics, common culture results, and type and duration of 
antibiotics used were documented using standard descriptive statistics and sub-
analyzed by hospital unit. . 
 
Results:  249 trach cultures from 106 unique patients were analyzed. The mean and 
median patient age was 9 years old. Preliminary results have shown that the most 
commonly used antibiotics are broad spectrum (vancomycin, cefepime, and 
ceftriaxone). The predominant culture result was no growth, normal respiratory flora, 
or mixed flora (78.3%). The units most commonly ordering cultures were the ED 

(45%) and PICU (36%). Continued analysis will be performed on the number of 
antimicrobials used per case and the total number of antibiotic days received.  
 
Discussion:  Data from the years 2021-2022 reveal that patients with tracheostomies 
receive an average of five days of broad spectrum antibiotics following collection of 
tracheal sputum culture. This range, however, is broad. Overwhelmingly, these 
cultures show no growth or are growing normal respiratory flora. This data will be 
the foundation of an ongoing quality improvement project to reduce total antibiotic 
days for patients with presumed tracheitis. 
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Background:  Covid-19 infection may impact the cardiovascular system resulting in 
abnormal electrocardiographic (EKG) findings. Anecdotally, we observed EKG 
abnormalities in pediatric patients with acute Covid infection without more 
significant cardiac disease requiring cardiology follow-up/intervention. We sought to 
describe EKG findings and correlations with cardiac pathology (including abnormal 
echocardiogram, ECMO requirement, progression to heart transplant or death) in 
pediatric patients with acute Covid infection. We hypothesized that EKG 
abnormalities do not always correlate with significant cardiac pathology in this 
cohort.  
 
Methods:  We conducted a retrospective chart review of 209 patients (0-21 years) 
diagnosed with Covid-19 by RT-PCR with an EKG during the same encounter 
(excluding patients with known congenital heart disease). Primary objectives 
included death, ECMO, and heart transplantation. Secondary objectives included 
description and correlation of EKG abnormalities with echocardiogram findings, 
hospital/ICU length of stay, and cardiac biomarkers. Descriptive analyses were 
utilized to summarize the derivative cohort characteristics. A measure of frequency 
with corresponding percentages were used for categorical data, and median and the 
interquartile range was utilized for continuous variables, all of which were non-
normally distributed. 
 
Results:  EKG abnormalities were identified in 84 (40%) patients. Echo was performed 
in 28 (13.4%) patients with 1 being abnormal, considered an incidental finding. The 
most common EKG abnormality was non-diagnostic ST-T wave abnormalities more 
suggestive of underlying disease. All patients with a normal EKG had normal serum 

troponin and BNP values. There was 1 death with no patients requiring hospital 
admission, ECMO, or heart transplantation. A normal EKG had a 100% sensitivity and 
negative predictive value in predicting a normal echocardiogram. 
 
Conclusion:  The incidence of adverse outcomes and abnormal echocardiograms in 
patients with acute Covid-19 infection with EKG abnormalities was low in this cohort. 
A normal EKG, along with a normal serum troponin and BNP is reassuring for the 
absence of cardiac pathology. 
 
 
 
 
 
 
 
 
 
  



26 
 
  



27 
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Background:  Transgender individuals identify with a gender incongruent with the 
sex assigned at birth. Some seek medical care in the form of gender affirming 
hormone therapy (GAHT) or gender affirming surgery (GAS). GAHT initiated in 
adolescence may include Gonadotropin Releasing Hormone (GnRH) analogues and 
cross-sex hormones. Barriers to family planning in this population include low 
utilization of cryopreservation and decisional regret. There is a paucity of data on the 
risk of infertility with GAHT, and on the degree to which transgender adolescents feel 
informed about fertility and family planning options. 
 
Objectives:  To assess knowledge regarding options for family planning and fertility 
preservation in transgender adolescents treated with GAHT in a pediatric 
endocrinology gender clinic. The goal is to enhance patient education about 
potential effects of GAHT on fertility and options for family planning. 
Patients were divided into groups based upon the percentage of NIV days spent on 
bCPAP (as compared to HFNC).  Group A had the lowest proportion of bCPAP days, 
while group D had the highest percentage. Charges were converted to cost by 
utilizing cost to charge ratio from the Kentucky Labor Cabinet. Potential cost savings 
were estimated by converting applied costs for HFNC to bCPAP.  Descriptive 
statistics were used to compare groups. 
 
Methods:  41 adolescent patients aged 10 years and older treated with GAHT in an 
urban outpatient pediatric endocrinology clinic were surveyed from January to June 
2022. Survey questions were multiple choice, Likert scale, and open-ended. 
Participants were at least 10 years of age, actively followed in the clinic, and receiving 
GAHT at time of enrollment. 
 

Results:  41 participants completed the survey. Four (10%) expressed interest in 
discussing family planning with their provider at the time of survey completion. 18 
(45%) were open to discussion in the future; 16 (39%) were not interested at all. 13 
(32.5%) participants were planning for future parenthood, and 16 (40%) participants 
were undecided. Of those interested in parenthood 7 (53.8%) planned to adopt or 
foster. Barriers to family planning expressed included financial concerns, potential 
need to pause GAHT, and social stigma of transgender parenthood. 20 (50%) 
participants reported prior family planning discussion with their endocrinologist. 
 
Conclusions:  Despite routine family planning discussions documented during visits, 
these may not be optimally impactful given that 50% of participants did not recall 
the conversations. Family planning appears to be of lower priority in this population 
as most desired to postpone discussions with their provider despite undergoing 
treatment that could influence fertility. It is essential to identify methods to engage 
transgender youth in family planning discussions. 
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Background:  Effective and efficient resident and nursing communication is critical 
for optimal patient care. Direct communication devices, such as Vocera badges, allow 
for relatively quick and easy response rates. However, they also result in frequent 
interruptions leading to care disruption and task-switching which is known to cause 
errors. Having a way to communicate non-emergent needs between nurses and 
residents with fewer interruptions and a written task list via the EPIC chat feature 
may be one means of less intrusive communication. This has not yet been widely 
utilized at Norton Children’s Hospital. However, we expect that increased use of the 
EPIC chat feature by nurses and residents will decrease Vocera call interruptions for 
non-emergent needs, increase communication satisfaction, and decrease the number 
of missed/forgotten tasks. 
 
Methods:  Baseline data was collected prior to intervention including: The average 
number of Vocera calls received by wards residents during the hours of 0800 and 
1200 over 1 month prior to intervention. Survey results from nurses and residents 
regarding: communication satisfaction scores, reported missed/forgotten tasks, 
knowledge of the EPIC chat feature, and preference for Vocera call or EPIC chat 
message. 
 
Results:  Vocera data collection from 2/13-3/12 (Block 9), indicates residents on 
wards collectively received an average of 52 calls (or 13 calls per hour) during 
morning rounds (0800-1200). Baseline surveys were completed by 19 residents and 
33 nurses. The average resident communication satisfaction score was 2.94, which is 
lower than the average nursing communication satisfaction score of 4. Residents 
report a median of 1 missed/forgotten task per day, while nurses report a median of 
2 missed/forgotten tasks per day. 84% of residents would prefer an EPIC chat 

message rather than a Vocera call for a simple task request, while only 51% of nurses 
prefer EPIC chat. 
 
Discussion/Conclusion:  While the EPIC chat feature has not yet been widely utilized 
at Norton Children’s Hospital, baseline data from our QI project indicates that the 
majority of wards residents would prefer to receive chat messages for simple order 
requests or communication. This may improve resident communication satisfaction 
scores which are currently a full point lower than nurses on average. This may also 
help to reduce missed/forgotten tasks by residents as reported by nursing staff 
which are currently at a median of 2 per day by providing residents with a written list 
of task items in their EPIC chat inbox. Further PDSA cycles with interventions for 
education and ease of use will likely continue to improve these process measures 
over time. 
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Improving Resident Physician Competency with Food Insecurity Screening (FIS) and 
Increasing Frequency of Screening in the Inpatient Setting 
 
Kyndall Smith, MD  
Co-Author(s): M. Kurbasic, MD; R. Hart, MD 
Poster Category:  
 
Purpose:  Over the past decade, there has been increasing data on food insecurity 
(FI) and its impact on children’s health. Several studies have analyzed FI screening in 
the outpatient setting, but data is scarce regarding screening of hospitalized 
patients. We sought to improve pediatric resident physician competency with FI 
screening, improve knowledge regarding resources available for patients living in 
food insecure households, and to increase the frequency of FI screening (FIS) in 
hospitalized patients by 10%.  
 
Design/Methods:  An initial survey including self-reported physician comfort level 
and competency with FIS, frequency of screening, and knowledge of resources was 
distributed to pediatric resident physicians in a mid-sized residency program (n=53). 
An educational module on FI was distributed to participants and the standardized 
“Hunger Vital Signs (HVS)” were added to the hospital admission note template. A 
follow-up survey was sent to respondents after completing the educational module. 
Retrospective chart review of hospitalized patients was performed both pre- and 
post-intervention to analyze the frequency of documentation of FIS.  
 
Results:  Of the 53 residents who completed the initial survey 37 (69.8%) completed 
a 3-month follow-up survey [Table 1]. On the initial survey, zero respondents 
reported screening patients for FI upon hospital admission. Following the 
interventions, 14/37 (37.8%) respondents reported that they “always” or “usually” ask 
the HVS upon hospital admission. Additionally, 15 (39%) respondents reported 
identifying a patient who screened positive for FI in the previous month. Self-
reported confidence levels also improved, with 43.2% of residents reporting they felt 
“very confident” with screening and discussing the topic with patients after 

interventions, vs. 23.1% on initial survey (p= 0.21). Knowledge assessment scores 
improved after completion of the educational module from 50% correct responses to 
76.3% (p= 0.14) [Figure 1]. On chart review, 0/634 (0%) inpatient admissions had 
documentation of FI screening in March 2020 compared to 71/665 (10.6%) in March 
2022 post-interventions. 
 
Conclusions:  Implementing an educational module improved resident competency 
with screening for FI and subsequently led to an increase in the frequency of 
screening patients admitted to the hospital by 10.6%. Ongoing monitoring of 
screening rates will be key to continue increasing FIS over time. By increasing the 
frequency of FIS in hospitalized patients, we hope to be able to assist families who 
may not be identified in the outpatient setting. 
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Difficult Conversations: Addressing Microaggressions 
 
Kaquanta Barlow, MD  
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Introduction:  Racism in health professions often manifests in the form of 
microaggressions, which communicate hostile, derogatory, or negative racial slights 
and insults toward minorities or marginalized groups and can be intentional or 
unintentional. To help trainees recognize microaggressions, discuss their impact in 
healthcare settings and rehearse potential responses, we developed the 
“Microaggressions in Healthcare” workshop. 
 
Methods:  Two video-based cases illustrating microaggressions in healthcare with 
facilitated debriefings were developed and presented during a one-hour workshop 
for two separate groups: 4th-year medical students and pediatric residents. Case 
selection and design were informed by personal experience, literature review and 
consultation with local simulation and Diversity Equity and Inclusion experts. 
Demographics and pre-survey data were collected prior to the workshop. 
Microaggressions were first introduced and described. Video cases were viewed by 
the group and 4 facilitators guided small-group debriefings and conversational 
rehearsal using the Microaggressions Triangle Model. A video demonstrating a 
trainee speaking-up about the microaggression was also viewed and debriefed for 
each case. Trainees then independently completed a post-survey, which included a 
5-point Likert scale. Trainees were invited to describe personal experience with 
microaggressions in healthcare in their pre- and post-surveys. 
 
Results:  Participating students were majority female (52.6%) and white (94.7%). 
Many (68.4%) had participated in prior microaggression training; 47.4% had 
experienced microaggressions while 52.6% had responded to a microaggression. 

Before training, most residents knew the definition of microaggressions (85%), felt 
comfortable explaining microaggressions to colleagues (52.7%), and recognized 
when a microaggression occurred (52.7%), but very few participants (21%) felt 
comfortable responding to microaggressions in person (21%). All categories 
improved to 100% in post-training assessments. Most (76%) students were satisfied 
with the lecture material, while 100% were satisfied with the simulation training and 
the debriefing session. All students were interested in future opportunities for 
simulations responding to microaggressions. 
 
Participating residents were majority female (75%), white (68.7%) with 12.5% Black 
and 18.8% Asian. Most (62%) had prior microaggressions training. Pre-training, most 
knew the definition of microaggressions (87.6%), were comfortable explaining 
microaggressions to colleagues (62.6%), could recognize microaggressions (75%), 
and felt comfortable responding to microaggressions in private (62.6%), but few 
(25%) felt comfortable responding to microaggressions in person. All of these values 
improved to 100% after training (p < 0.001 for all values). Many (75%) had 
experienced microaggressions and 50% had responded to microaggressions. All 
residents were satisfied with the lecture material, simulation, and the debriefing and 
would like future opportunities for simulations responding to microaggressions. 
 
Discussion/Conclusion:  The “Microaggressions in Healthcare” workshop was 
positively evaluated by both medical students and pediatric residents. Both groups 
expressed interest in future simulation training related to responding to 
microaggressions. 
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Timing is Everything: Assessing Residents’ Perspectives of the Residents-As-Teachers 
Curriculum 
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Background:  Residents play a fundamental role in undergraduate medical training 
through near-peer teaching in clinical and didactic settings. Given the significant 
impact of residents in medical education, accrediting organizations emphasize the 
need to develop high-quality curriculum that strengthens residents’ teaching skills. 
Unfortunately, there is limited literature describing optimal timing and reinforcement 
of the residents-as-teachers curriculum throughout training. The primary aim of this 
study is to perform a needs-based assessment of residents’ perceptions of their 
teaching skills and timing of curriculum.  
 
Methods:  Categorical pediatric residents from a mid-size residency program (24 
residents/year) were invited to participate in focus groups assessing the residents-
as-teachers curriculum. Three focus group sessions were conducted with a 
representative group from each pediatric residency class (3-5 residents/group). 
Interviews were semi-structured with pre-determined questions to guide the group 
discussions led by the same two authors. Sessions were audio-recorded and 
professionally transcribed. De-identified transcripts were inductively coded by two 
authors each using Dedoose, a web-based qualitative analysis program. Coded 
transcripts were analyzed by team members using thematic analysis to develop a 
theoretical model for resident perceptions. 
 
Results:  Residents had very limited teaching experience prior to residency. Residents 
attribute the majority of their teaching skills to their mentors’ teaching styles with 
occasional feedback opportunities. Residents found that the formal curriculum 
options (e.g., modules, lectures) were less helpful and passive methods of learning. 
Regarding ideal timing, first and second year residents preferring formalized 

curriculum starting intern year, however, third year residents preferred formalized 
curriculum when transitioning to the upper level role. 
 
Conclusions:  Residents strongly embrace their role as teachers but feel ill-equipped 
with current formalized curriculum methods. They would prefer interactive small 
group settings as opportunities to practice teaching skills and receive constructive 
feedback. Residents recognize that medical education curriculum should be 
introduced early in their training and should be tailored as they progress through 
their training with more emphasis on the upper level role. These results were 
beneficial for our residency program to create a more comprehensive and interactive 
curriculum for residents starting in intern year.  
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Competence of Pediatric Residents in Neonatal Resuscitation using High-Fidelity & 
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Introduction:  Many primary care pediatricians are responsible for providing newborn 
resuscitation--especially in rural areas. However, current residency training may 
provide insufficient preparation, as the Neonatal Resuscitation Program (NRP) course 
needs to be renewed only every 2 years, and training varies widely among pediatric 
residency programs. A pediatrician should be able to care for a well newborn as well 
as resuscitate, initiate stabilization, and triage to align care with the severity of illness 
(per Entrustable Professional Activities 3 & 10). Some programs employ simulation to 
increase the frequency of exposure to neonatal resuscitation which has been 
demonstrated to improve performance, communication, and confidence level. The 
purpose of our study is to determine whether neonatal resuscitation competence 
improves with incorporation of high-fidelity simulation of neonatal, in addition to 
NRP training. 
 
Methods:  We are conducting a prospective interventional study among our pediatric 
residency program. A control cohort of residents (class of 2025) received a low-
fidelity NRP refresher at the beginning of their month-long second year rotation in 
the neonatal intensive care unit (NICU), during which their neonatal resuscitation 
competence was assessed. The intervention cohort of interns (class of 2026) received 
an NRP refresher with high-fidelity simulation during their scheduled procedure 
rotation. They will also undergo the same low-fidelity NRP refresher during the 
beginning of their second year NICU rotation. Pediatric residents are assessed for 
competence in neonatal resuscitation using a tool validated by the NRP steering 
committee. We will also compare resident self-reported confidence level in neonatal 
resuscitation between control and intervention cohorts via survey. 
 

Results:  Though we are still in the data gathering phase, we have been able to 
incorporate these simulations into the procedure and NICU rotations. We hope that 
this study and future studies will better prepare residents for future practice 
attending deliveries and working in the newborn nursery, especially in rural areas. 
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Background: Food insecurity (FI) is associated with negative health effects. There is 
lack of knowledge and comfort amongst providers discussing FI with families and 
limited research on incorporating it into medical education.  
 
Objective: Assess the knowledge and comfort level of medical students in discussing 
FI after completion of a novel FI curriculum.  
 
Design/Methods: A curriculum was designed that included an orientation, 
simulation, community experiences, journal clubs, online modules, and the 
opportunity to volunteer in our pediatric emergency department (ED) food pantry 
offering food to families. The study was conducted from September 2021-September 
2022. A post-experience survey developed by the study team was distributed to 
participants. Number of families approached in the ED was tracked. Descriptive 
statistics and proportions were used to describe survey results.  
 
Results: Out of the initial cohort of 13 students, 8 met the curriculum requirements 
and completed the post-experience survey. Of these, 88% were female, identified as 
white and non-Hispanic, and in their third year of medical school training. One 
student responded “Yes” to questions pertaining to personal history of FI. When 
asked about comfort level discussing FI and available resources, 100% of participants 
reported feeling somewhat or very comfortable and 100% of participants agreed or 
strongly agreed it is a physician’s role to discuss FI and offer resources to families.  
Themes for barriers to discussing FI included time constraints, language barriers, and 
concern about offending families. 88% of participants agreed or strongly agreed that 

the curriculum changed perceptions on their role in asking about FI. All participants 
agreed or strongly agreed that they feel more comfortable and have a responsibility 
to discuss FI. All participants reported benefitting from volunteering, increased 
comfort discussing resources and more awareness of FI in the community. When 
asked about how they would change patient care, students identified the importance 
of taking a thorough social history and offering resources. All participants were able 
to identify 3 FI resources and 2 negative health outcomes associated with FI. The 
cohort approached 445 families in the ED during the study period.   
 
Conclusions: This curriculum was well-received by participants. They demonstrated 
knowledge about FI, and self-reported increased comfort talking to families about FI. 
This activity shows promise for medical student education, and further studies 
preparing physicians to effectively address social determinants of health may be 
warranted.   
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Introduction:  In order to provide the best possible patient centered care, every 
patient’s healthcare team is comprised of many integral members who each play an 
important role. In 2016, the Interprofessional Education Collaborative Expert Panel 
(IPEC) updated a foundational document, providing guidelines and educational 
strategy techniques to improve quality of care at the health team-based level. At 
Norton Children’s Hospital, discussions with pediatric residents, nurses, and 
advanced providers identify the need for improvement in interprofessional 
relationships. This project describes ongoing creation and implementation of a 
communication initiatives using the TeamSTEPPS™ model and in situ simulations of 
IPCP in the pediatric academic environment to address these identified gaps.  
 
 
Methods:  This is a single site, curriculum implementation Quality Improvement (QI) 
project using the Model for Improvement with PDSA cycles. Baseline data was 
collected using the TeamSTEPPS™ T-TPQ instrument (a validated questionnaire) to 
assess knowledge and perceptions of team-ness as well as to assess levels of 
burnout. This instrument will also be used for ongoing assessments after each 
intervention. Following the pre-intervention assessment, initial interventions 
included: conducting a resident educational conference on IPCP, at least once each 
year, and improving nursing notification of family-centered rounds (FCR).  Currently, 
the development and use of in situ simulations of IPCP are underway with the goal 
of implementation occurring yearly for all providers, at the start of each residency 
class cycle, and at the start of each nursing student class. Simulations include crisis 
management, communication, and teamwork effectiveness. Educational videos will 
address common misconceptions of titles and roles of each healthcare provider on a 

team. Pre- and post-intervention burnout data amongst residents and TeamSTEPPS™ 
T-TPQ responses will be analyzed after each PDSA cycle. 
  
 
Results:  Baseline survey data from residents (n=35) was divided into positive 
(strongly agree or agree) and negative (strongly disagree, disagree, or neutral) 
responses. Areas for improvement were identified as question topics with the highest 
proportion of negative responses including: staff resolve conflicts, even when the 
conflicts have become personal (n=19, 54.3%); feedback between staff is delivered in 
a way that promotes positive interaction and future change (n=17, 48.6%); staff seek 
information from all available sources (n=15, 42.9%); and my unit has clearly 
articulated goals (n=14, 40.0%). After two PDSA cycles (interventions: resident 
educational conference and nursing notification of FCR), and prior to 
implementation of curriculum, survey responses were unchanged. Resident burnout 
survey data indicated 19.7% experienced negative interactions with clinical staff pre-
intervention and 20% post-intervention. Nursing surveys will be conducted in the 
future and their results will be represented as ongoing data with plans to develop 
curriculum to address any areas of concern. 
 
Conclusion:  This project is ongoing and curriculum development is underway. The 
first release of educational material will address common misconceptions of titles 
and roles of each player in a healthcare team. We theorize that by educating 
healthcare providers on each team player’s role, we will promote an environment of 
safety so that team members can communicate more effectively, while maintaining 
the end goal of better patient care.  
Ultimately, this curriculum will be provided to all pediatric healthcare members on a 
yearly basis to provide longitudinal improvement in IPCP at Norton Children’s 
Hospital. 
  



42 
 
  



43 
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Background:  The development of non-clinical skills related to mentorship, research, 
study planning, self-improvement goals, and literature review, are essential to 
successfully complete residency. Pediatric residents at the University of Louisville 
routinely request more robust education on these subjects early in their residency. 
There is no literature on how best to teach these skills, particularly in a 
protected/dedicated way. We sought to systematically develop and implement a 
rotation for Pediatric Residents to promote Professional Identity Formation and 
Career Exploration through non-clinical skill development.  
 
Methods:  Kern’s Six-Step Approach to Curriculum Development was utilized to 
develop and implement a two-week non-clinical rotation for pediatric and child 
neurology interns. The rotation utilized workshops, didactic sessions, peer-based 
discussions, shadowing experiences, and guided self-reflections to foster non-clinical 
skills development. Pre- and post-rotation survey data was collected via Qualtrics 
XM™ to evaluate residents’ comfort with non-clinical skills, perceptions of their own 
professional identity, and to provide qualitative feedback on the elective for 
improvement to future iterations. 
 
Results and Discussion:  23 pediatrics and child neurology interns completed the 
rotation during their first semester of intern year in 2023. Almost all (22/23, 95.7%) 
interns completed the pre-rotation survey, 20 (87.0%) completed the post-rotation 
survey. Over all, residents viewed the rotation favorably with 85% of respondents 
satisfied with the rotation overall and the variety of experiences offered. Most 
commonly reported strengths of the elective were time for career exploration, 

networking and mentorship opportunities, and introduction to research. The most 
common request for future changes was the ability for more career exploration time 
with the ability to explore more than one career path. All respondents at least 
somewhat agreed that they planned to use at least one skill acquired in the curse 
during residency to further their professional growth. When compared to before the 
elective, there was a statistically significant increase in residents that felt they had a 
clear professional identity. There was a statistically significant increase in resident 
confidence at initiating a scholarly project and developing faculty mentorship from 
prior to the rotation. 
 
Conclusions:  This dedicated professional identity and career exploration rotation 
was successful in helping interns develop non-clinical skills. Interns felt the rotation 
provided clarity in their professional identity and improved their comfort in 
developing faculty mentorship and in initiating a scholarly project. This rotation can 
serve as a model for other programs developing curriculum to better equip interns 
for the non-clinical expectations of residency programs. 
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Intro/Background:  Studies have demonstrated that early identification of these ACEs 
and the promotion of buffering factors and trauma-informed care can lead to a 
decrease in toxic stress response. However, education regarding practical 
interventions is somewhat limited among medical providers and trainees. A literature 
search discovered a workshop in MedEd Portal that provided this training to medical 
students. This prompted the development of an interactive case-based workshop 
delivered as part of a Med-Peds Elective. The purpose of this study was to evaluate 
pre- and post-workshop resident comfort and knowledge on a variety of related 
topics. 
 
Methods:  Course objectives were determined, and the presentation and surveys 
were developed to reflect these.  A power point lecture with breakout discussion was 
completed during the elective, which included a lecture handout with application 
exercises. Pre- and post-module surveys were given. A follow-up survey (either 3 or 6 
post workshop) was sent to assess retention and application of the workshop 
contents.  
 
Results:  A total of 24 residents participated in the in-person lecture and discussion. 
The pre-module survey response was 88%, and this indicated that 38.1% of 
participants stated that they had no prior training regarding ACEs and TIC. The post-
survey response rate was 71% and demonstrated that 75% of survey respondents 
strongly agreed they could describe the impact that ACEs have on physical, mental, 
and social health. The follow-up survey response at either 3 or 6 months had a much 
lower response rate at 29%. 

 
Conclusion/Discussion:  Our study highlighted the need for more formal teaching 
regarding ACEs and trauma-informed care, as 38.1% of respondents stated they had 
not had any prior training regarding these topics. Based on the responses to the 
post-module survey, it was evident that participants gained valuable knowledge 
regarding ACEs and trauma-informed care. Because of poor follow-up survey 
response, it was difficult to ascertain the implication this had on clinical practice of 
participants and served as a limitation to our study. Looking forward, this module 
would be ideal to be completed in the first two years of training with a follow-up 
module in the third and fourth years to dive deeper into TIC and clinical application 
of these topics.  
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Background:  Dental caries are a persistent problem in the pediatric population. It is 
well-established that dental fluoride can help prevent tooth decay, and the American 
Academy of Pediatrics (AAP) recommends that pediatricians apply fluoride varnish to 
all eligible patients according to a periodicity schedule. This billable procedure 
provides both financial benefit to clinics and improves overall preventative health of 
patients.  However, since the COVID-19 pandemic, there has been an overall decline 
in well child visits, availability of fluoride in clinics, and oral procedures performed by 
general pediatricians. Across the three resident continuity clinics within the Norton 
Children’s system, fluoride application currently occurs in less than 20% of eligible 
patients.  
 
Aim Statements: Increase frequency of dental fluoride application to 50% of eligible 
patients seen by pediatric residents by March 2023. Improve tested resident 
knowledge about the indications for and application process of dental fluoride by 
March 2023. Implement changes that result in long term improvement in fluoride 
application rates in future post- graduate years. 
 
Methods:  PDSA cycles were completed every 2-3 months with 8 distinct 
interventions. Attempted interventions in three different categories: provide 
education to residents on the benefits of fluoride application, increase visibility of 
fluoride in clinics, and create competition amongst residents to increase application. 
Data was collected by reviewing 1,982 eligible patient charts from July 2021 to 
February of 2023. Eligible patients included children presenting for a well child check 
from ages 6 months to 5 years. Exclusion criteria included: active COVID-19 infection, 

no teeth, and fluoride applied within the last 3 months. Eligible patient well child 
check notes were reviewed, and responses were recorded from built-in dot phrase 
stating, “fluoride applied.” 
Resident knowledge was evaluated with a pre-module quiz. Residents then 
completed an educational module and completed a post-module quiz.  Percentage 
of correct responses were compared pre and post education.  
 
Results:  Dental fluoride application rates approved across all three clinics. At 
initiation of project in July of 2021, the average application rate for eligible patients 
across all three clinics was approximately 20%. By February of 2023, Stonestreet clinic 
had an average application rate of 61% of eligible patients, Downtown clinic had an 
average application rate of 52% of eligible patients, and Germantown clinic had an 
average application rate of 44% of eligible patients. Per discussion with residents at 
Germantown clinic, there were barriers to incorporating interventions when 
compared to other clinics. There was an improvement in resident “correct responses” 
to educational modules from 55% to 95%. There are higher rates of fluoride 
application in the “younger” PGY classes suggesting long-term implementation of 
interventions.  
 
Conclusions: 

1. Dental fluoride application rates are higher when there is “buy in” amongst 
clinic staff and attendings at resident continuity clinics. 

2. Dental fluoride application rates are higher among residents with educational, 
timesaving, and competition-based interventions. 

3. Implementing systemic changes to the periodicity schedule, note templates, 
and overall clinic flow may establish new expectations for dental fluoride 
application for incoming residents. 
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Background:  Maternal postpartum depression (PPD) is the leading complication of 
childbirth. Mothers of infants with congenital heart defects (CHD) are at increased 
risk for emotional burdens and stressors. Untreated PPD is known to negatively 
impact the maternal-infant dyad, childhood development, and behavioral patterns. 
Current recommendations by the American Academy of Pediatrics (AAP) suggests 
screening mothers for PPD at regular intervals during the infant’s well-child checks. 
However, infants with complex CHD may require prolonged hospitalizations, making 
them ineligible for attending well-child visits and increasing risk for undiagnosed 
PPD.  
 
Objective:  To increase screening for PPD among mothers of infants with prenatally-
diagnosed CHD from a baseline of 0% to a goal of 80% from March 2022 to March 
2023, and connect mothers with PPD to inpatient and community mental health 
providers.  
 
Design/Methods:  Multidisciplinary stakeholders identified 6 key drivers to impact 
tests of change. A screening and referral protocol was implemented using the 
Edinburgh Postnatal Depression Scale (EPDS) at AAP recommended intervals starting 
at 14 days postpartum.  Mothers with PPD were referred to our inpatient psychiatry 
team during hospitalization and to a community mental health provider prior to the 
infant’s discharge. Our process measure, screening for PPD, was tracked via an 
annotated statistical process control (SPC) p-chart. Our outcome measure, referral to 
mental health provider, was tracked via run chart. 

Results:  Thirty patients were identified with prenatally diagnosed CHD. A centerline 
shift occurred following screening implementation increasing the proportion of 
mothers being screened for PPD at AAP recommended intervals from a baseline of 
0% to 87%. Approximately 47% of mothers had a positive screen on the EPDS. Of 
those mothers with PPD, approximately 92% were connected to a community mental 
health provider prior to discharge, 79% opted for additional acute inpatient referral, 
and 100% were given a provider resource sheet.  
 
Conclusion:  Our PPD Screening and Referral Program established a feasible protocol 
to improve screening and increase referral rates to support maternal mental health. 
More importantly, it raised awareness of the mental health needs of families 
highlighting gaps in existing services and referrals. Our program distinguishes itself 
by connecting mothers with community/outpatient mental health providers thereby 
ensuring continued support after discharge and ultimately benefitting the mother-
infant dyad.  
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Introduction:  Lipodystrophy syndromes are a group of rare diseases characterized 
by the absence or loss of adipose tissue, that can result in potentially serious 
metabolic complications, including diabetes, hypertriglyceridemia, and 
steatohepatitis. We present a case of a 15-year-old female who presented for 
hyperglycemia in the setting of previously diagnosed type 2 diabetes mellitus 
(T2DM) and polycystic ovarian syndrome (PCOS).  Closer inspection on her physical 
exam reveals more to the story.   
 
Case Description:  A 15-year-old female with previously diagnosed PCOS, hirsutism, 
T2DM, and acanthosis nigricans presents to the emergency department (ED) for 
evaluation of hyperglycemia. She had been intermittently followed by multiple 
pediatric endocrinologists and taken Metformin inconsistently, but was serially lost 
to follow up. Routine lab testing identified a glucose of 330 mg/dL and A1c 8.7% 
which prompted referral to the ED. Physical examination demonstrated increased 
muscularity and loss of fat in the limbs, excess fat accumulation in her face and neck, 
diffuse hirsutism, and multiple skin tags along with velvety, hyperpigmented, poorly-
defined patches of skin around her neck and in her axillae. She was admitted to the 
hospital and started on basal insulin with hyperglycemia corrections. Exam findings, 
combined with her significant family history of diabetes, raised the concern for a 
lipodystrophy.  Therefore, genetic testing was obtained.  Testing revealed 
heterozygosity for LMNA (c.1445G>A).  The patient was ultimately diagnosed with 
familial partial lipodystrophy type 2 (FPLD2), the Dunnigan variety.  
 
 

Discussion:  Lipodystrophy syndromes are uncommon, and presenting symptoms 
may have significant overlap with more common diagnoses such as PCOS or T2DM, 
as experienced by this patient. A high level of suspicion for the diagnosis in patients 
with abnormal subcutaneous fat distribution or loss of subcutaneous fat, particularly 
when combined with multiple skin tags in the neck and axillae is critical to identify 
the correct diagnosis. While there is no curative treatment for lipodystrophy 
syndromes currently, treatment is aimed at preventing and/or correcting metabolic 
abnormalities [8].  Metreleptin (a leptin analogue) is the only drug approved 
specifically for the treatment of lipodystrophy, for use in patients with generalized 
lipodystrophy along with hypoleptinemia patients with partial lipodystrophy and 
severe metabolic abnormalities [6, 7, 8].  In this case, the family was given contact 
information for the National Institute of Health to pursue metreleptin therapy. 
 
Conclusions:  While certain diagnoses, such as type 2 diabetes, are made based on 
laboratory criteria, it is important to maintain suspicion for less common diagnoses 
based on critical exam findings, lab workup, and past medical history when making a 
diagnosis. Ultimately, this patient had an underlying genetic syndrome, which opens 
the door for possible further specific treatment. 
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Intussusception in an Infant Admitted with Gastrointestinal Manifestations of  
COVID-19 
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Case Presentation:  A previously healthy 4-month-old male was admitted with 
vomiting, diarrhea and dehydration associated with COVID-19 infection. Three days 
prior to admission he developed fever to 102.1, cough, and was seen in an urgent 
care where he tested positive for COVID-19. Forty-eight hours prior to admission 
non-bloody diarrhea began with multiple episodes per day. Nonbilious emesis 
began on the day of admission with nine episodes over 24 hours. He had multiple 
sick contacts at home; his father had respiratory symptoms and tested positive for 
COVID-19 the week prior and his sister had respiratory symptoms but had not yet 
been tested for COVID-19.  
 
On physical examination, our patient presented pale and ill-appearing and was 
difficult to arouse. Vital signs revealed tachycardia to the 150s, apyrexia, normal 
blood pressure and normal pulse oximetry. Lungs were clear and there was no 
rhinorrhea. Mucous membranes appeared moist and capillary refill was less than two 
seconds. Abdomen was soft without distension or tenderness and normal bowel 
sounds were present. Admission laboratory testing showed a normal white blood cell 
count, renal, liver function tests and electrolytes were normal as well. Urinalysis was 
consistent with dehydration but showed no signs of urinary tract infection. Blood 
and urine cultures were sent. Following Zofran and a 20 ml/kg saline bolus the 
patient had additional nonbilious emesis and was admitted for rehydration.  
 
Over the first 12 hours of hospitalization a lack of improvement in both tachycardia 
and clinical exam findings with intravenous rehydration prompted abdominal x-ray 
and ultrasound imaging. These revealed a massive ileocolic intussusception with 

fluid-filled dilated small bowel loops. A subsequent contrast enema, using 
Gastrografin diluted with saline, was successfully performed reducing the 
invagination. No complications occurred during the procedure. Respiratory 
symptoms remained mild with no shortness of breath and nonproductive cough. 
Following reduction of the intussusception, emesis and diarrhea resolved. Our 
patient was observed overnight, and prior to discharge was tolerating his normal diet 
and appeared clinically improved.  
 
Discussion:  Through the course of the COVID-19 pandemic it has been noted that 
children may have an asymptomatic or mild clinical presentation of infection. 
Gastrointestinal symptoms including diarrhea and vomiting have been frequently 
reported as presenting symptoms in children (1). Intussusception is the most 
common pediatric cause of gastrointestinal obstruction. Prompt reduction of 
intussusception is imperative to prevent bowel ischemia, necrosis and bowel 
perforation (2). A strong causal association of intussusception with viral illnesses has 
been described (3). Emerging data describes an association between COVID-19 
infection and intussusception, with intussusception the presenting symptom 
particularly in infants.  
 
Conclusions:  We report a case of a male infant admitted to the hospital with 
vomiting, diarrhea and dehydration with COVID-19 infection, subsequently found to 
have ileocolic intussusception. This report adds to growing evidence of an 
association between COVID-19 infection and intussusception in children. Given the 
potential morbidity associated with delayed diagnosis and treatment of 
intussusception, it is prudent to consider intussusception in children admitted to the 
hospital with COVID-19 infection and gastrointestinal symptoms.  
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Introduction:  Illicit drug use is a significant problem among United States youth, 
with 21.7% of adolescents reporting substance use in 2022.1 While cocaine and 
amphetamines are well known for cardiac toxicity, other recreational drugs can also 
have adverse cardiovascular effects. We present a case of a teen with a history of 
long-term marijuana (THC) use who experienced myocardial ischemia after ingestion 
of psilocybin containing mushrooms (PCM) and d-lysergic acid diethylamide (LSD).  
 
Case Description:  A 17-year-old non-binary individual (pronouns she/her), with 
history of gender dysphoria and depression, presented to the emergency 
department five hours after self-reported ingestion of four “acid gel tablets” 
(presumed LSD) and one psychedelic mushroom. The patient has a history of daily 
illicit drug use including THC and hallucinogens. On the day of admission, she 
vomited multiple times and became acutely agitated; swinging from the light fixture 
and attempting to climb out the window. EMS evaluation revealed a disoriented teen 
who was responsive to external stimuli but unable to answer questions coherently. In 
the emergency department she was afebrile, heart rate 143, and blood pressure 
150/78mmHg. Pupils were dilated, lungs clear, and cardiac exam with tachycardia 
but otherwise normal. Labs included potassium of 3.1 mmol/L but otherwise normal 
comprehensive metabolic panel, normal creatine kinase, elevated lactic acid of 3.1 
mg/dL and leukocytosis. Urine toxicology screen was positive for cannabinoids. EKG 
showed diffuse ST depression primarily in the inferior lateral leads with ST elevation 
in lead aVR, V1 and V2 leading to concern for coronary insufficiency. Troponin I was 
elevated to 0.099 ng/ml. Echocardiogram was normal. Throughout the evaluation the 
patient denied chest pain and had no change in her respiratory status. She was 
placed on oxygen and given sublingual nitroglycerin, repeat troponin showed only a 

mild increase. Daily aspirin was initiated. Over the following 48 hours our patient was 
monitored on telemetry. She had improvement in her EKG tracings with resolution of 
ST depression and elevation and normalization of her troponin level. 
 
Discussion:  Cardiovascular complications of hallucinogens including LSD and PCM 
(“magic mushrooms”) typically correspond to general sympathetic arousal and 
include hypertension and tachycardia. Alteration of serotonin induced platelet 
function and sympathetically induced arterial vasospasm may contribute to more 
serious reported complications including tachyarrhythmias and myocardial ischemia 
or infarction as in our patient.2,3 Although widely viewed as safe, THC has been linked 
to various cardiovascular adverse events including myocardial infarction, arrhythmias, 
and cardiomyopathy. THC mainly exerts its effects via the sympathetic and 
parasympathetic nervous system and studies have shown that marijuana plays a role 
in thrombosis, inflammation, and atherosclerosis.4 

 
Conclusion:  Cardiovascular complications should be considered when evaluating 
teens with illicit drug ingestion. This case highlights the cardiac risk with street drug 
use, particularly hallucinogens and THC.  
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Cronobacter Sakazakii Infection of a Cephalohematoma in a Breast-Fed Newborn 
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Introduction:  Cronobacter Sakazakii is a gram-negative bacillus causing severe 
invasive infections in infants, with fatality rates between 40 and 80%.1 Cronobacter is 
resistant to osmotic stress and dryness, and has been detected in powdered infant 
formula even after 2.5 years of storage.3 Cephalohematoma is a subperiosteal 
hemorrhage not crossing suture lines, occurring in 1-2% of all live births, but 
spontaneous infection is rare. We present a case of an infected cephalohematoma 
from an exceedingly rare source: Cronobacter sakazakii, with no identified risk 
factors for infection. 
 
Case Report:  A 2-week-old previously healthy male born at full-term via 
spontaneous vaginal delivery with a small scalp mass began having increased 
fussiness, fevers, poor feeding, and expansion of mass at 16 days of life. 
Inflammatory markers were elevated, but all other infectious workup was normal and 
showed no growth on culture. Head ultrasound and brain MRI confirmed right 
parietal cephalohematoma and surrounding edema, but no abscess formation or 
osteomyelitis. Despite empiric IV antimicrobials, fevers continued for 4 days. The 
cephalohematoma was then surgically evacuated with resolution of fevers shortly 
thereafter. Universal bacterial PCR and culture of cephalohematoma fluid returned 
positive for Cronobacter sakazakii.    
 
Patient completed 2 weeks of IV cefepime, and an additional 2 weeks of oral 
ciprofloxacin when repeat brain MRI showed no CNS or bone involvement and 
marked improvement. The patient improved appropriately with no residual deficits 
or complications.  
 

Discussion:  The patient’s presentation matched those commonly seen in 
cephalohematoma infections, including age of onset, symptomatology, and 
inflammatory marker elevation. However, he did not have typical risk factors that 
predispose cephalohematoma formation. Further, common bacteria causing 
cephalohematoma infection include E. Coli (57%), staph aureus (18%), among 
others.2 Cronobacter sakazakii is an extremely uncommon source of 
cephalohematoma infection. He had no exposure to the classic reservoir of 
powdered infant formula, which has been linked to 90% of cases of invasive 
Cronobacter.4 Recent studies have shown major shifts in demographics of 
Cronobacter infection - the majority of invasive cases since 2004 have occurred in 
term neonates with symptoms originating at home.4 We therefore encourage 
reporting of all cases of Cronobacter sakazakii to public health officials.     
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Introduction:  Presenting symptoms of neonatal osteomyelitis may overlap with 
more common bony abnormalities in children, including trauma. We present a 13-
day-old infant with presentation concerning for physical abuse ultimately diagnosed 
with neonatal osteomyelitis. 
 
Case Description:  A 13-day-old female presented for a routine two-week weight 
check with her pediatrician. Physical examination revealed pain and decreased 
movement of her left leg. X-ray was concerning for left distal femur corner fracture 
(figure 1b), and the child was referred to the emergency department for evaluation 
of suspected non-accidental trauma. The infant was born at term and had no 
complications of pregnancy or delivery; maternal prenatal labs were negative 
(including syphilis testing). Birth weight was normal and the infant had remained 
afebrile. Parents noted increased fussiness and that the left leg had been maintained 
in a frog-leg position since birth (figure 1a), initially attributed to colic and in utero 
positioning. In the ED, exam revealed an alert infant with no skin bruising, left leg 
held in a flexed position at the hip and knee with intermittent pain on palpation, and 
no spontaneous leg movement. Trauma labs were normal but inflammatory markers 
were elevated. Skeletal survey demonstrated irregularity of the left femoral medial 
metaphysis with subtle adjacent periostitis concerning for remodeling fracture versus 
infection. The femur was stabilized with a Pavlik harness. 
 
Following admission, the patient developed a fever, warmth of the left leg, and 
worsening discomfort with left hip and knee extension. Blood culture was negative. 
MRI of the left femur (figure 2) demonstrated septic arthritis of the knee and 
osteomyelitis of the distal femur with intraosseous abscess. Empiric vancomycin and 

ceftazidime were started, and orthopedics performed surgical debridement. 
Thereafter, the patient clinically improved, and labs normalized. Joint fluid cultures 
were negative, but a universal bacterial PCR of necrotic tissue was positive for 
Streptococcus pneumoniae. Antibiotics were narrowed to clindamycin. A four-week 
total antibiotic course, two weeks intravenous and two weeks oral, was completed. 
Following this, bony abnormalities resolved on x-ray and the patient regained full 
range of motion.  
 
Discussion:  Streptococcus pneumoniae is a rare cause of neonatal osteomyelitis. 
Initial symptoms of neonatal osteomyelitis often include fussiness or change in limb 
positioning without systemic signs which may mimic typical newborn concerns. 
Delayed appearance of X-ray abnormalities and confounding appearance to that 
seen in cases of abuse may delay diagnosis.  
 
Conclusion:  Neonatal osteomyelitis should be considered when an infant presents 
with bone abnormalities, especially if associated with systemic signs of inflammation. 
This case highlights the importance of avoiding premature closure when evaluating 
potential abusive injuries. 
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Intro/Background:  Vitamin C deficiency, or scurvy, is a rare diagnosis in developed 
countries. However certain patient populations are at a higher predisposition: these 
include patients with severe malnutrition, alcohol dependence, substance use 
disorder, and children with underlying neuropsychiatric conditions such as autism 
with a highly selective diet. We present a case of a 4 year old male with non-verbal 
autism who presented to the emergency department for persistent bilateral lower 
leg pain who was ultimately diagnosed with scurvy.  
 
Case:  The patient is a 4 year old male with history of non-verbal autism. He initially 
started complaining of pain in his right foot one month prior to presentation with no 
known trauma or sick symptoms. X-rays of bilateral foot and ankle (obtained as 
outpatient, prior to ED presentation) were negative and he was treated with a boot 
for a presumed toddler’s fracture. He then developed left lower leg pain and was 
unable to bear weight which prompted his ED evaluation and subsequent hospital 
admission. 
 
Hospital admission lab work demonstrated anemia and elevated inflammatory 
markers with Erythrocyte Sedimentation Rate (ESR) 49 mm/Hg, C-reactive protein 
(CRP) 2.4 mg/dL. In conjunction with his dietary history and physical exam, this 
warranted further investigation for vitamin deficiencies. Further workup was notable 
for Vitamin C level of <5µmol/L (normal 23-114), Vitamin D 6ng/mL (normal: >30).  
 
Discussion/Conclusion:  One of the challenging aspects to the diagnosis of 
scurvy/vitamin C deficiency is that its symptoms frequently mimic other more 
common etiologies such as infectious, autoimmune, or malignancy. Given the rare 

prevalence of the disease, it is often delayed in diagnosis and at the expense of 
invasive and costly medical workups, and unnecessary subspecialist consultations. 
This case highlights the clinical importance of considering scurvy as a diagnosis in 
the appropriate clinical context. 
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Introduction:  According to a study sponsored by the Centers for Disease Control 
and Prevention (CDC) and the Food and Drug Administration, 1 in 4 high school 
students and 1 in 10 middle school students vaped in the last 90 days. Vaping causes 
both long- and short-term health effects. E-cigarette and Vaping Associated Lung 
Injury (EVALI) peaked in incidence in the United States in September 2019. We 
present a patient with an unusual presentation of EVALI.  
 
Case.  The patient initially presented with fatigue, fever, and general malaise that had 
been ongoing for the past few days. The initial exam was significant for only a few 
pertinent positives such as high fever and tachypnea while the pertinent negatives 
included lungs clear to auscultation, soft and non-tender abdomen, and a clear 
oropharynx.  Due to the broad differential with presentation, an initial workup 
included a blood count, basic chemistry, inflammatory markers, and blood cultures. 
The initial workup revealed only inflammatory markers. Infectious disease was 
consulted and additional lab including tick panel, viral panels and an oncologic 
workup that also failed to demonstrate a clear diagnosis. A CT Chest was performed 
which ultimately led to the diagnosis of EVALI.  
 
Discussion/Conclusion:  EVALI is a diagnosis of exclusion. The pathophysiology of 
EVALI is not fully understood, but one suggested mechanism is that the Vitamin E 
acetate found in vaping products can affect lung tissue and lead to serious lung 
injuries. EVALI is not only limited to the lung as its name implies but can have 
constitutional and gastrointestinal effects as well. Steroids have been the gold 
standard of treatment, however, there are no official recommendations for a 
standard regimen. The long-term effects of EVALI are still being evaluated. This case 

stressed the importance of taking a thorough history while also not being anchored 
to one diagnosis. EVALI should be on the differential for all providers who take care 
of patients who use vaping or E-cigarette products present with any sick visit. 
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Introduction: Proteus syndrome is a rare genetic disorder characterized by vascular 
malformations and asymmetric connective tissue overgrowth, typically associated 
with an activating mutation in AKT1 oncogene which promotes growth while limiting 
apoptosis. While Proteus syndrome is known to cause skeletal and soft tissue 
overgrowth, as well as vascular malformations, it is increasingly recognized as a 
cause for bullous or cystic lung disease.  
 
Case Presentation: 14-year-old male with a history of asthma, abnormal soft tissue 
growths, and developmental delays initially admitted at age 4 to the inpatient wards 
for status asthmaticus, during which a chest radiograph showed incidental findings 
of bilateral cystic lung changes. High resolution chest CT confirmed cystic lung 
changes. A diagnosis of Proteus Syndrome was made based on phenotypic features 
in consultation with Genetics. Initial testing of AKT1 and FLCN from a biopsy of a 
cerebriform cutaneous tissue nevus was negative but repeat testing through the NIH 
confirmed the diagnosis. Spirometry and IOS data were followed closely over time, 
and the patient continued to be treated with bronchodilators due to obstructive and 
restrictive patterns. Oxygen therapy was initiated for worsening hypoxemia. Despite 
this, he had progressive worsening of lung function in conjunction with worsening 
emphysematous changes seen in the lungs, ultimately leading to bilateral lung 
transplantation. He is now over one year post transplant with significant 
improvement in multiple clinical domains. 
 
Discussion: Proteus syndrome is a mosaic syndrome and rare cause of cystic lung 
disease, with lung lesions found in < 10% of individuals. Diagnosis can be difficult, as 
each case may have a different constellation of symptoms. Additionally, many 

pulmonary manifestations are not recognized until adolescence or adulthood. Other 
case reports of children with Proteus syndrome-associated lung lesions note that 
pulmonary manifestations were often found incidentally on chest radiographs when 
obtained for reasons other than respiratory complaints. Our patient, along with one 
other reported pediatric case, suggest that such cystic changes may be  progressive. 
Despite this, only one other case of lung transplantation for a patient with Proteus 
Syndrome is described in the literature.  
 
Conclusion: While rare, Proteus syndrome is a significant and potentially lethal cause 
of bullous or cystic lung changes. There is little known about the natural course of 
the disease and treatments available. Patients with this diagnosis should be followed 
closely by pulmonologists to monitor for pulmonary manifestations of the disease.   
  

Scott Bickel
He has continued to have poor PFTs [which is probably multifactorial and probably doesn't need to be detailed in the abstract] despite transplant but I believe is off oxygen during the day and has had improvements in stamina and I believe nutritional status (not having Epic at home though limits my ability to confirm these facts).
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Background:  Pediatric patients in intensive care units including Pediatric Intensive 
Care Units (PICU) and Neonatal Intensive Care Unit (NICU) settings undergo 
procedures that can induce acute pain and stress. In addition, time spent in the ICU 
can place the patient at risk for long term complications like delirium, developmental 
delay, or bonding deficiencies with caregivers, who are also not immune to these 
effects. Several interventions have been sought to alleviate these negative 
experiences. Reading to pediatric patients in other settings has shown to be 
beneficial to both the well-being of the child in addition to promoting healthy 
bonding between child and caregiver.  
 
Objective:  This scoping review aims to explore reading by caregivers as an 
intervention in PICU and NICU settings, and analyze its effects as reported in the 
literature. 
 
Methods:  PubMed, Cochrane Library, EMBASE, CINAHL, ProQuest Dissertations and 
Theses Global, and Open Access Theses and Dissertations were searched for items 
published in English through 2022 that included outcomes data. Once articles were 
extracted, screening by two reviewers took place at the title, abstract, and full text 
levels using Rayyan software. Discrepancies between reviewers were reconciled and 
data were then compiled into Microsoft Excel spreadsheet for further analysis.  
 
Results:  Initially, 2126 articles were returned for review. After duplicates were 
removed, a total of 1513 items were screened at the title and abstract level. Of those, 
38 were selected for full text review for eligibility. Ultimately, 10 were included for 

the purposes of this paper. Most studies were small, single-center, and of either 
quasi-experimental or pre-post survey design. Outcomes can be grouped into 6 
major categories (in order of decreasing frequency): (1) Parental Stress and 
Attachment, (2) Physiological Parameters, (3) Reading Frequency, (4) Pain Response, 
(5) Sleep Parameters, and (6) Development. Nine articles discussed patients admitted 
to the Neonatal ICU, while one article discussed patients in the Pediatric ICU.  
 
Conclusions:  There is limited quality literature on the overall impact of reading to 
patients in the ICU setting. However, it does appear that reading is a cost effective, 
non-invasive intervention that can be adapted to Neonatal and Pediatric Intensive 
Care Units for a variety of measures including, but not limited to, parent-infant 
bonding, pain control, and cardiorespiratory stability. This scoping review identified 6 
major domains for which reading as an intervention has been studied with largely 
positive outcomes. Additional research is required for further assessment of the 
effectiveness and breadth of outcomes for reading as an intervention.  
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