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Can You See What I See: Outcomes of Pediatric Patients requiring
Ophthalmology Referral After Implementation of Photo Screening in the
Outpatient Pediatric Setting
Presenter: Lindsay Gamble, MD
Primary Mentor: Jennifer Stiff, MD
Category: Original Research

(Welch-Allyn Vision Spot 100). Baseline demographics, primary
finding/diagnosis leading to ophthalmology referral, and subsequent
outcome of said referral were documented. Statistical analysis was
performed to assess effects of implementation of the vision screener to
our outpatient clinic population.
Results: 247 charts were reviewed, 222 met inclusion criteria. The most
common finding requiring ophthalmology referral was Astigmatism
(69%), followed by hyperopia (3%), and strabismus (3%). Additional
diagnoses accounted for 2% or less individually. Of those referred, most
did not require a specific intervention other than regular recommended
follow up. A large subset (37/62) of referred patients either never
scheduled/no showed for their referral. For those who did require
intervention, (6%) required glasses, (3%) required patching, and (2%)
required both. There were no statistically significant biases that
emerged in effort to screen or refer patients based on race or mode of
insurance/payment.

Introduction: Amblyopia is the number one cause of preventable vision
loss in children, affecting up to 5% of the United States population.
There is an inverse relationship between development of amblyopia and
the age at which children have initial screens for amblyopia-related risk
factors, and subsequent interventions by a vision specialist. Previously,
most outpatient pediatric offices attempted first vision screens via visual
acuity testing between the ages of 3-5; however, new studies strongly
support the use of photo screeners as early as 6 months of age.
Subsequently, the American Academy of Pediatricians (AAP) released
new guidelines regarding vision screening in the pediatric population,
recommending instrument-based vision screening starting as young as
12 months of age and repeated at well child visits until able to
appropriately participate in visual acuity testing.

Conclusions: This study implies that children presenting for outpatient
well child checks at our outpatient clinic (Stonestreet) during ages 15
months to 3 years who have vision screens may benefit from early
referral and diagnosis of correctable
ophthalmologic issues that would have otherwise not been identified
until 3+ years of age per typical practices. The study was limited by the
large number of patients who were referred but never scheduled or did
not complete their referral appointment, which may have been related to
non-essential close of ophthalmologic centers during a global pandemic
and/or non-compliance with referrals.

referral of patients evaluated at 15-month, 2 year, and 3 year well child
checks in a pediatric outpatient clinic, and to assess for differences in
outcomes dependent on patient demographics.
Methods: A retrospective chart review of 247 children ages 15 months to
3 years who presented for outpatient well child checks, reflecting one
year of children eligible for screening with the vision screener tool
6
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Continuous Glucose Monitor Utilization and Adherence in Children with Type
1 Diabetes
Presenters: Emily Montgomery, MD
Primary Mentor: Sara Watson, MD
Category: Original Research

The reasons for discontinuing CGM were varied and most were related to
financial issues or lack of supplies. Of the 85 patients who discontinued, 31
only stopped using their CGM temporarily and restarted CGM use prior to end
of study period. The median utilization of CGM was 87.8% (68-94%) and no
significant difference in utilization time (% days with sensor use) was noted
between those who trialed a professional CGM prior to initiation of a personal
CGM (20 patients) and those who did not (171 patients) (p=0.30). However,
those who did not have experience with the professional CGM had a
significantly longer duration of use with median time to discontinue (median
21 months) vs those who used a professional CGM (median 11 months)
(p<0.001). Increased utilization time of CGM demonstrated a significant
association with decreased HbA1c (p<0.0001), decreased average blood
glucose (p<0.0001), and increased time in range (p<0.0001). Duration of CGM
use did not have a significant association with HbA1c.

Introduction: Use of continuous glucose monitors (CGM) is associated with
lower hemoglobin A1c (HbA1c), with the best effect seen in those who use the
sensor at least 6 of 7 days. Prior studies have shown youth with type 1
diabetes mellitus (T1D) to have poor adherence to CGM use. We aim to
evaluate CGM adherence during typical use in our patients with T1D.
Methods: In this retrospective chart review, the medical records for all patients
treated with T1D at the University of Louisville, Wendy Novak Diabetes Center,
Norton Children’s Hospital outpatient clinic who registered with Dexcom
between 2017-2019 were reviewed to determine Dexcom® CGM utilization.
CGM use data for patients, ages 2-18 years, was extracted from CLARITY®
downloads performed at each clinic visit. The primary outcome was to
determine if there was a difference in adherence rates of CGM usage between
those who used a professional CGM prior to initiation of a personal model
versus those who did not have exposure to the professional CGM. CGM
utilization and baseline characteristics for all participants cared for at this
center were analyzed using nonparametric measures. Participant
demographics and clinical data were additionally evaluated for their effect on
CGM utilization time.

Conclusions: For youth initiating Dexcom CGM use during this 2-year period,
approximately 40% discontinued use during the study period, but the majority
of these participants demonstrated consistent use within the time they used
the CGM. Notably, of those who stopped using their CGM, many of them
returned to using after a short period of time. In this study, the duration of
CGM use did not have significant association with HbA1c but increased
utilization of the CGM significantly improved HbA1c, average blood glucose,
and time in range. This supports the previous data demonstrating that
consistency of use is most important for improvement in glycemic control.
Additionally, it shows that while many pediatric patients take temporary
breaks from CGM use, this does not have a negative effect on the benefit of
the CGM during the time they use it. The use of a professional CGM prior to
initiation of personal CGM did not improve utilization.

Results: During the 2-year study period, Dexcom CGM was initiated by 253
youth, 48% female and 52% male, median age 12.6 (9.7-14.6) years, with
median duration of T1D 22 (7.9-66.1) months. Of the 253 participants, 191
demonstrated CGM use with median duration of 20 months (95% CI: 17-21).
8
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Retrospective Study of Lumbar Punctures by Trainees and Practicing
Providers in Pediatric Patients
Presenter: Fletcher Osborne, MD
Primary Mentor: Becca Hart, MD
Category: Original Research

included LPs, 82.4% were successful on the first attempt and 93.1% were
successful after any attempt. First-attempt and any attempt success rates
by training level were respectively 42.9% and 75.7% for residents, 72.7%
and 86.4% for fellows, and 93.4% and 98.2% for attendings. The mean
number of attempts performed was 1.36. The sedation unit had the
highest success rates with 96% on first attempt and 99.5% on any
attempt. On the general medicine floor, 71% were successful on first
attempt and 92.2% on any attempt. The emergency department had the
lowest success rates with 43.7% successful on first attempt and 71.8%
after any attempt. Factors associated with increased first-attempt
success included location of LP (p<0.002) and level of training between
attending and resident (p<0.004). There was no significant difference
between residents and fellows (p<0.427).

Introduction: Examination of cerebrospinal fluid (CSF) via a lumbar
puncture (LP) is a key part of the diagnostic workup for neonatal sepsis
and meningitis, with over 89,000 LPs performed in the US each year.
Unsuccessful LPs, where no CSF is obtained or with a large number of
red blood cells, lead to diagnostic ambiguity, prolonged hospitalizations,
and prolonged use of antibiotics. Studies demonstrate a wide range of
first-attempt LP success, from 30-60% for pediatric trainees, with higher
success rates reported in attending physicians. LP success rates of
pediatric trainees in different hospital settings has yet to be explored.

Conclusion: Our institution’s baseline data for LP success rates is similar
to previously documented ranges for pediatric trainees. There is the
greatest room for improvement in the pediatric emergency department
and floor as well as in the residents and fellows.

Methods: Using a retrospective chart review, we evaluated success rates
of LPs performed on patients age 0-18 years at a large, urban, free
standing children’s hospital from 1/1/2019 to 12/31/2019. A successful
LP was defined as obtaining enough CSF to be sent for culture or
pathogen panel and the sample containing < 400 RBCs/mm3. Number of
attempts, location within the hospital, and training level of the
performing provider were compared. Univariate and multivariate (logistic
regression) analysis of variables were used to determine which were
most highly associated with successful LPs.

Figure 1. Levels of training and success rates

Results: 375 charts were reviewed; 363 met inclusion criteria. 70 were
performed by residents, 22 by fellows, and 271 by attendings. Of the 363
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Table 1. Demographic Data
Age of patient

0 to 59 days [N, (%)]
2 to 5 months [N, (%)]
6 to 11 months [N, (%)]
12 to 24 months [N, (%)]
≥ 25 months [N, (%)]
Level of training
Attending [N, (%)]
Fellow [N, (%)]
Resident [N, (%)]
Location of procedure
Sedation [N, (%)]
Emergency department [N, (%)]
Interventional radiology [N, (%)]
Floor [N, (%)]
Time of procedure
6:00 AM - 1:59 PM [N, (%)]
2:00 PM - 9:59 PM [N, (%)]
10:00 PM - 5:59 AM [N, (%)]
Missing [N]
Indication for lumbar puncture
Therapeutic/Diagnostic [N, (%)]
Neurologic [N, (%)]
Infection [N, (%)]
RBC Count
0-400 [N, (%)]
> 400 [N, (%)]
Missing [N]
RBC Count
Mean
(SD)
Median
IQR
2383
(18055)
0
0, 10
Result of culture
Positive [N, (%)]
Negative [N, (%)]
Missing [N]
Result CSF pathogen panel
Positive [N, (%)]
Negative [N, (%)]
Missing [N]
Use of sedation
Yes [N, (%)]
No [N, (%)]
Was first attempt successful
Yes [N, (%)]
No [N, (%)]
Number of attempts
Mean (SD)
Median
IQR
1.36 (0.90)
1.00
1.00, 1.00
Was any attempt successful
Yes
No

64
10
6
14
269
271
22
70
200
71
50
42
250
84
28
1
235
41
87
294
21
48
Minimum
0
4
85
274
9
45
309
255
108
299
64
Minimum
1
338
25

(17.6%)
(2.8%)
(1.7%)
(3.9%)
(74.1%)
(74.7%)
(6.1%)
(19.3%)
(55.1%)
(19.6%)
(13.8%)
(11.6%)
(69.1%)
(23.2%)
(7.7%)
(64.7%)
(11.3%)
(24.0%)
(93.3%)
(6.7%)
Maximum
243,000
(4.5%)
(95.5%)
(16.7%)
(83.3%)
(70.2%)
(29.8%)
(82.4%)
(17.6%)
Maximum
7
(93.1%)
(6.9%)

IQR represents 25 and 75 Percentiles
th

th
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An Epidemiologic Survey of Neonatal Intensive Care Unit Capacity and
Utilization in Kentucky 1999-2018
Presenter: Julia Springate Spalding MD
Primary Mentor: Scott Duncan, MD
Category: Original Research

had more NICU beds per population (p=0.002) and had higher
utilization of those beds than the rural ADDs (p=0.014).
Conclusions: Over the course of 20 years in Kentucky, births and nursery
bassinettes were consistent while NICU inpatient days increased. When
rural and urban hospitals are compared, there are more bassinettes and
NICU beds per population in urban areas and utilization is also higher in
these areas. Future studies could consider changes in both mortality and
cost as NICU inpatient days increase. Further research could be also be
done to further evaluate cost of excess capacity.

Introduction: Since the creation of the first neonatal intensive care unit in
1960, there has been substantial growth in the number of NICUs and
beds available. Levels II, III and IV NICU beds serve populations with
varying acuity of illness. Little research has been done into the trends of
NICU admissions by level and geographical area in addition to how this
relates to the number of births or other factors.
Methods: Annual newborn hospital days, and inpatient days were
investigated using public use data for hospitals in Kentucky. Missing and
nonsensical data was imputed by interpolation, using available
information from post and prior years for the same institution. Statewide
yearly trends in utilization were assessed using simple linear regressions
and correlations were measured between variables. Data was also
separated into urban and rural area developmental districts in order to
analyze further.
Results: Overall, neither total births nor total newborn days significantly
changed between 1998 and 2018 (p=0.213, 0.059). However, total
inpatient days increased through the years, overall and for each level (p
< 0.001). Urban and rural data was also evaluated for utilization and
capacity. Urban obstetric bed and newborn bassinette utilization was
higher than rural despite no difference in fertile population. Urban ADDs
13

14

Catching Suicide Before it Harms: Universal Suicide Screening in a
Pediatric Emergency Department
Presenter: Esper Wadih, MD
Primary Mentor: Kerry Caperell, MD
Category: Original Research

Results: A total of 11,469 subjects were screened for suicide risk during
the study period. Of those screened, 340 were positive on C-SSRS. Of
these, 5 were excluded for being outside of the age range. Of the
remaining 335 subjects who screened positive, 116 (34.5%) presented
with a medical chief complaint rather than a psychiatric one. 120
subjects screened mild risk (35.8%), 46 were moderate (13.7%), and 169
were severe (50.4%). Psychiatric admission rates by severity are seen in
figure 2. In total, 141 positive subjects were admitted for mental health
concerns and, of these, 85 subjects (60.3%) had no previous psychiatric
compliant or prior ED visit. A total of 242 positive subjects had at least 1
ED visit in the year prior to presentation, 116 (47.9%) of these were
admitted.

Introduction: Suicide is the second leading cause of death in people
aged 10-24. Despite how common it is, suicide screening is not universal
during healthcare encounters. No studies have been conducted to
examine universal suicide screening in a pediatric emergency
department (PED).
Objectives: To assess the effectiveness of universal suicide screening in a
pediatric ED.

Conclusions: A significant number of patients who screened positive did
not present with a psychiatric concern. Moreover, nearly half of screenpositive children who were admitted for mental health concerns had
been seen in the ED in the year prior to their visit, mostly before the
screening process rollout. Initiation of universal suicide screening in the
pediatric ED identified a significant number of children with
unrecognized suicide risk.

Methods: Since 4/7/2019, all patients age 10 and over who present to
the PED of our urban, tertiary care, freestanding children’s hospital are
screened with the validated Columbia Suicide Severity Rating Scale (CSSRS, figure 1) and categorized as mild, moderate, or severe risk for
suicide. Children who screen moderate or severe are automatically
evaluated by mental health providers after being medically cleared.
Screenings from April 2019 through December 2019 were reviewed by
investigators. All children aged 10-18 who were screened were included.
Data collected included name, age, DOB, gender, race, ethnicity, number
of visits to the ED the year prior to presentation, past chief complaints
(CC), suicidal ideation, suicide attempt, and disposition. Statistical
analysis was performed using SPSS version 26.
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Figure 1: C-SSRS Screen

Figure 2: Admission rates by C-SSRS severity

Table 1: C-SSRS positive admission breakdown and additional data
Mild
n=120

Moderate
n=46

Severe
n=169

Admitted to Psych
Admitted Medically

19
13

8
5

114
7

Had an ED visit in prior 12 months
Had a medical CC when screened

21
16

12
4

85
9
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Emicizumab Associated Rhabdomyolysis in Hemophilia A
Presenter: Gus Wilson, MD
Primary Mentor: Alexander Asamoah, MD, PhD
Category: Original Research
Abstract: Emicizumab is increasingly the front-line treatment for patients
with Hemophilia A with or without inhibitors. Rhabdomyolysis is a
syndrome of muscle necrosis and release of intracellular muscle
constituents into the circulation. Cretainine kinase levels are typically
markedly elevated, and muscle pain and myoglobinuria may be
present. The severity of illness ranges from asymptomatic elevations in
serum muscle enzymes to life-threatening disease associated with
extreme enzyme elevation, electrolyte imbalances, acute kidney injury,
and disseminated intravascular coagulation. We present a case of an
African American male with severe hemophilia A and history of factor
VIII inhibitor, maintained on emicizumab prophylaxis, who developed
rhabdomyolysis with a symptomatic hyperCKemia. To date, there is no
known link between rhabdomyolysis and emicizumab. This report brings
to light the possibility of symptomatic rhabdomyolysis as a potential
side effect of emicizumab after moderate exertional activity.
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GATA-6 Mutation Responsible for Multiple Congenital Anomalies in 2
Siblings
Presenter: Natt Juneau, DO
Primary Mentor: Rodica Turcu, MD
Category: Case Report

Conclusion: GATA6 mutations have a varying phenotypic presentation.
Previous literature has suggested that the presence of pancreatic
agenesis and congenital heart defects should raise suspicion for a
GATA6 mutation. Though CDH is rare in GATA6 mutations to date, if
associated with a congenital heart defect it should also raise suspicion
for an underlying genetic cause such as GATA6 mutations, and
physicians should explore other possible congenital anomalies.

Background: GATA6 binding protein is a transcription protein found on
Chromosome 18 that is vital in endodermal differentiation and
organogenesis of the heart, lungs and gut. Mutations in this specific
binding protein have been found to be the most common cause of
pancreatic agenesis and have also been linked to pancreatic function.
GATA-6 is pivotal in the formation of the heart by directly affecting the
SEMA3C and PLXNA2 interaction in cardiac development, with mutations
commonly associated with congenital cardiac malformations. The
phenotypic range of this genetic condition is vast, including biliary
anomalies, gut malrotations, neurocognitive disorders, and more
recently described congenital diaphragmatic hernias (CDH).
Results: We report the case of a Caucasian female infant born with
known truncus arteriosus type I with ventricular septal defect and atrial
septal defect and possible CDH. Shortly after birth she developed
neonatal diabetes secondary to pancreatic agenesis and was found to
have gallbladder agenesis and biliary atresia. She was found to have a
monoalleic mutation for GATA6, resulting in her multiple congenital
anomalies. Her brother, born five years earlier, had a similar clinical
presentation.
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Cindering E-cigarette or Vaping Product Use Associated Lung Injury in the Era
of COVID-19
Presenter: Ankura K. Patel, DO
Primary Mentor: Klint M. Schwenk, MD, MBA
Category: Case Report

Pulmonary function test prior to discharge was suggestive of mixed
restrictive/obstructive defect with significant improvement in flow of the small
airways following bronchodilator. Upon further investigation into social
history, the patient revealed that he started heavily using vape products over
the last year with almost daily use of THC vaping products. Despite his initial
presumed diagnosis of MIS-C, this history (combined with negative COVID
antibody testing) led to an ultimate discharge diagnosis of E-cigarette and
Vaping Associated Lung Injury (EVALI). The patient’s symptoms ultimately
improved, and he was discharged on an oral steroid taper and enoxaparin. At
follow up 4 weeks later, all symptoms had resolved except for brief,
intermittent episodes of chest tightness. Follow-up pulmonary function tests
also improved. The patient was strongly counseled on avoidance of vaping
and other inhalants including marijuana use.

Introduction: The number of COVID cases documented in children in the
United States has steadily increased since March of 2020 and is currently at
the forefront of every providers mind. Additionally, the incidence of EVALI
since its peak in June of 2019 has been shown to be holding steady without
signs of decrease in rate of observed cases. With the overlapping
symptomology of both disease entities, diagnosis can be challenging. Here we
present a teenage patient who presented with symptoms concerning for
presumed MIS-C disease, who ultimately admitted to use of THC vaping
products and was subsequently diagnosed with EVALI.

Conclusion: EVALI is a disease entity with growing prevalence in recent years,
particularly among teenagers and young adults. A targeted, detailed vaping
history in an adolescent with either respiratory or gastrointestinal complaints
is becoming an important part of the diagnostic work-up in the hospital
setting. Due to its nonspecific symptomology and overlapping imaging finds
with the recent COVID-19 virus, it is important for clinicians to maintain a high
index of suspicion while still ruling out all other possible diagnoses. Overall,
prompt recognition and preventative education of adolescents should be
emphasized.

Methods: A 17-year-old male presented with 4 days of shortness of breath,
fatigue, tachypnea, chest pain, diffuse abdominal pain, and poor appetite.
Labs were notable for a negative COVID PCR as well as elevations in WBC,
ferritin, lactic acid, LDH, CRP, and procalcitonin. THC positive. Due to
significantly abnormal lab evaluation, investigation for Multisystem
Inflammatory Syndrome in Children (MIS-C) was pursued. COVID IgM and IgG
as well as troponin were negative, but Beta-Natriuretic Protein (BNP), IL-6, Ddimer, fibrinogen, and Prothrombin Time (PT) were all elevated/abnormal.
Blood culture, sputum culture, and respiratory pathogen panel were negative.
A chest x-ray (CXR) showed extensive bilateral perihilar infiltrates and chest CT
showed patchy regions of ground-glass opacification throughout lungs with
peripheral and lower lung predominance. These findings were concerning for
MIS-C, and the patient was started on IV methylprednisolone, enoxaparin, and
empiric antibiotics.
22
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Large Bullous Lung Disease in a Child with Proteus Syndrome
Presenter: Sherif Ibrahim, MD
Primary Mentor: Matthew Kinney, MD
Category: Case Report

lesions are found in less than 10% of cases. Differential diagnosis from
pulmonary findings includes Birt-Hogg-Dubé syndrome, congenital
pulmonary airway malformation, sequelae from prior infection, filamin A
gene mutation, and connective tissue diseases, among other
possibilities. Proteus syndrome can be differentiated by extra-pulmonary
symptoms such as pathognomonic cerebrberiform connective tissue. Of
particular concern is management in cases with pulmonary
manifestations. Individuals with cystic lesions are at high risk for
secondary spontaneous pneumothorax. Limitations include contact
activity, forced exhalation maneuvers, positive pressure ventilation, high
atmospheric pressures, and chest physiotherapy. These individuals are
also at jeopardy for premature deaths, most commonly caused by DVT’s
resulting in pulmonary emboli secondary to activity restriction. Patients
may require periodic imaging to monitor development and assess
sequelae. Lung reduction surgery may be an option for some individuals.

Introduction: Proteus syndrome is a rare disfiguring disease caused by
sporadic mutation of somatic activating oncogene AKT1. Phenotypically,
this results in overgrowth of cerebriform connective tissue, involving
limbs, bones, cartilage, skin and subcutaneous tissue, and rarely reported
pulmonary cystic lung lesions.
Methods: A 9-year-old male with asthma and what appears to be
chondromatosis had a chest radiograph during an inpatient admission
for status asthmaticus, which revealed impressive large bilateral cystic
lung lesions. Genetics was consulted and Proteus Syndrome was
diagnosed based on constellation of findings that were suggestive:
cerebriform connective tissue nevi on plantar surfaces, asymmetric
hyperostotic growths of digits and right knee, and hyperostotic mass
lesion of midforehead. AKT1 and FLCN gene sequencing were performed
but were negative. The normal results of AKT1 testing in blood are not
surprising since the mutation is somatic in nature.

Conclusion: Proteus syndrome is a progressive disease with cystic lung
lesions affecting a minority of individuals. Risk for premature death is
high and providers should follow patients closely for pulmonary
sequelae. The natural history and treatment of this bullous lung disease
has received limited attention in the medical literature and remains
largely unknown.

Results: Proteus syndrome is a rare disease with roughly 100 cases
recorded, all of which are sporadic in nature. Diagnosis can be
challenging as most physical exam findings are not apparent until
adolescence. Common findings include: cerebriform connective tissue,
epidermal nevi, cystic lung lesions, vascular malformations, asymmetricdisproportionate overgrowth of bones, neoplasm, and others. Lung
24

25

Many Forms of Pain
Presenter: Erica Ramsey, MD
Primary Mentor: Sara Multerer, MD
Category: Case Report

crying and a high pain tolerance to accidents in addition to frequently
chewing on his hands and tongue to the point of causing injury.
Genetics was consulted and patient was found to have a genetic
abnormality of SLCN9A with two copies of the abnormal gene. He was
diagnosed with Congenital Insensitivity to Pain. He has since had
numerous subsequent visits for broken bones and other injuries.

Introduction: Congenital Insensitivity to Pain is a rare group of
autosomal recessive disorders involving decreased sensitivity to pain,
pressure, touch and temperature and often autonomic instability.
Patients are often diagnosed from infancy to adolescent age after
multiple presentations to health care for significant injuries in the setting
of decreased pain response. Autonomic instability findings include
increased sweating, tonic pupils and urinary incontinence.

Conclusion: Healthcare workers must always have a high clinical
suspicion for non-accidental trauma in pediatric patients when
evaluating injuries. However, this case highlights an alternative
diagnosis of Congenital Pain Insensitivity that can present with similar
findings of trauma related injuries including subdural hemorrhages,
retinal hemorrhages and fractures. Clinicians should consider this
diagnosis in pediatric patients that have minimal response to painful
procedures, show signs of unintentional self-mutilation and present with
repeated injuries despite being in the care of multiple caretakers.

Case Description: An 11 month old male presented to the emergency
room with complaints of inconsolable crying for several hours. Patient
was found to have forehead bruising, bruise on right lower extremity, a
scratch on his right nare and a hematoma on his tongue all raising
concern for non-accidental trauma in an infant. A head CT was obtained
showing acute on chronic bilateral subdural hemorrhages. Patient was
admitted to the pediatric ICU where a brain MRI was obtained and
demonstrated bilateral subdural hematomas of acute and chronic
nature, a subarachnoid hemorrhage and possible venous thrombosis.
Ophthalmology exam demonstrated bilateral retinal hemorrhages.
Forensic medicine and CPS were consulted and a skeletal survey
demonstrated a parietal bone fracture. A full non-accidental trauma
evaluation was performed. However, throughout the hospitalization
patient was noted to have minimal response to IV placement, blood
draws and other invasive tests. Parents reported a history of infrequent
26
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Improving HPV Immunization Rates by Decreasing Missed Opportunities in
Clinic Setting
Presenter: Lo-Han Yuan, MD
Primary Mentor: Jeffrey Meyer, MD
Category: Quality Improvement

interventions included flagging the chart in Allscripts (Electronic Medical
Record, EMR) and physician education. All data collected were submitted to
NIPA. Patient information was de-identified, and each subject was assigned an
ID in the system. Proportion of patients receiving vaccine, as well as
proportion deemed “missed opportunities” as calculated monthly for years
2016, 2017, and 2019.

Background: Human Papillomavirus (HPV) is the most common sexually
transmitted infection in the United States (US). 80% of people will be infected
with HPV in their lifetime. The HPV vaccination is the only childhood
immunization that prevents cancers, specifically cervical, anal, penile, vaginal,
vulvar, and oropharyngeal cancers. HPV vaccination is routinely recommended
at age 11-12 although vaccination can be started at age 9. Despite the high
prevalence and significant benefits of the vaccination, HPV vaccination rates
among adolescents in the US remain suboptimal. Baseline data established
January-December 2013 at UofL Pediatrics Stonestreet showed that vaccine
rate was variable, hovering around 36%, but increased with interventions
(55%). Interventions included a combination of flagging the chart (“discuss
HPV”), pointed physician education and providing information sheets to
parents/patient.

Results: Mean monthly proportion of missed opportunities in 2016, 2017, and
2019 were 42%, 53%, and 45% respectively. Despite ongoing interventions,
there did not appear to be a significant downtrend in percentage of missed
opportunities. In 2019 data, 30% of missed opportunities had an
undocumented reason for lack of vaccination. The 2019 data also showed an
average 78% of missed opportunities that occurred during acute visits versus
29% during well child visits.
Conclusion: Despite interventions implemented at ULPS, there was not a
consistent downtrend in the percentage of missed opportunities over the 3
years studied. This may be due to ineffective methods implemented, i.e.
limitations with flagging the charts in Allscripts. For future directions, if the
EMR had a capability of providing a hard stop alert, this may decrease the
frequency of missed opportunities, as this reminder would prompt the
discussion/counseling regarding the HPV vaccination between physician and
patient. A significant number of missed opportunity events did not have a
cited reason, prompting future studies examining the exact reasons for nonvaccination to help improve HPV vaccination rates.

Objective: To improve HPV immunization rates at UofL Pediatrics Stonestreet
(ULPS) by decreasing missed opportunities via interventions (chart flagging,
physician teaching) in clinic.
Methods: This data was collected and analyzed via a quality improvement
project at ULPS as part of the National Immunization Partnership with the APA
(NIPA). 8 randomly chosen eligible charts (of ULPS patients) were reviewed
monthly during designated data collection periods. Data recorded included:
DOB, gender, HPV vaccination history, clinic visit date, visit type, eligible dose,
whether vaccine was received, and reason for non-vaccination. Continued
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Creating a Lactation Elective Rotation for Pediatric Residents at the
University of Louisville
Presenter: Jack Buelter, MD
Primary Mentor: Sheridan Langford, MD
Category: Curriculum Development

Results: One pediatric resident completed the course this year, whom
became CLC certified, and data gathering is ongoing to assess resident
satisfaction and knowledge pre- and post-rotation.
Conclusions: Furthering education in breastfeeding for pediatric
residents through dedicated elective time allows residents to be able to
assist a new mother with latch, assess the adequacy of breastfeeding,
trouble shoot common breastfeeding problems, and be aware of
lactation resources and make appropriate referrals. One other resident
currently plans to complete the course this year. Future studies will aim
to assess knowledge of breastfeeding and comfort assisting families with
breastfeeding prior to and after completion of the rotation.

Introduction: The pediatrician plays a critical role in supporting new
mothers and encouraging breastfeeding. To adequately fulfill this role,
the pediatrician must understand the physiology of breastfeeding,
potential challenges, and how to best support families in this endeavor.
Evidence shows benefits of lactation education for pediatric residents,
especially when working with certified lactation counselors. Current
lactation education for the University of Louisville Pediatric Residency
consists of 30-minute lecture provided by a lactation counselor during
the newborn nursery rotation.
Methods: We created a 2-week lactation elective rotation available for
pediatric residents to become a certified lactation counselor (CLC) and
further their education of breastfeeding through work with lactation
counselors. Specific resident roles and responsibilities were created,
along with competency-based goals and objectives within the
requirements outlined for pediatric residency rotations by the
Accreditation Council for Graduate Medical Education
(ACGME). Residents spent one week completing the
Lactation Counselor Training Course through the Academy
of Lactation Policy and Practice plus an additional week of assisting the
lactation consultants in the newborn nursery, for hospital consultations,
and outpatient appointments.
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Deepening the Understanding of Social Determinants of Health and
Child Advocacy through the Development and Implementation of a
Medical School Elective Rotation
Co-Presenters: Ginny Menche, MD and Molly Flottman, MD
Primary Mentor: Sarah Korte, MD
Category: Curriculum Development

the course topics. The research team analyzed all reflections using
iterative thematic analysis.
Results: The overlying main themes identified in the essays related to
advocacy, attitudes, and future action. Our analysis showed that the
student's definition of advocacy applies to an individual, state, and
national level. They defined advocacy by the advocate’s mentality with
adjectives including compassion, empathy, curiosity, passion, and caring.
When discussing change in attitudes, students commonly mentioned
their increase in knowledge related to advocacy and SDOH following the
rotation. Other themes related to change in attitudes included that the
students perceived that they were more aware of implicit bias and how
to address these biases, and gained confidence in regards to legislative
advocacy and policy change. Further, students reported that they felt
more connected to community resources such as [food banks, antipoverty, anti-violence]. Finally, students’ plans for future action included
continuing education, screening for ACEs, implementing quality
improvement projects, awareness of bias, and connecting patients to
community resources.

Introduction: Social determinants of health (SDOH) are defined as
conditions in the environments in which people live, learn, work, play,
worship, and age that affect a wide range of health, functioning, and
quality of life outcomes and risks. Just as physical and biological
characteristics shape an individual’s health, environmental factors play
an influential role as well. As the concept of SDOH has become a larger
focus of healthcare, so has its integration within medical education. The
Accreditation Council for Graduate Medical Education (ACGME)
continues to improve pediatric training program requirements in regards
to SDOH and their relationship to child advocacy. To our knowledge, no
curriculum exists at the University of Louisville School of Medicine
(ULSOM) that specifically addresses SDOH and child advocacy. We
designed and implemented an elective course in pediatrics for fourth
year medical students at ULSOM to teach SDOH and child advocacy. The
main purpose of the study was to assess the attitudes toward child
advocacy and SDOH following the implementation of a new pediatric
advocacy elective rotation.

Conclusions: Thematic analysis resulted in common themes related to
advocacy, attitudes, and future actions in advocacy and social
determinants of health. This research demonstrated that students
participating in this elective reported that they had a change in attitudes
toward child advocacy and SDOH. While knowledge gain was not
assessed, students self-reported that they felt more knowledgeable
about child advocacy and SDOH following a dedicated advocacy
elective.

Methods: This study included seven fourth year medical students at
ULSOM who chose to enroll in an elective pediatrics rotation about child
advocacy and SDOH. Participants completed reflective writing pieces on
32

33

Developmental Milestones Video as a Memory Tool
Presenter: Angela Sibilia, DO
Primary Mentor: Matthew Kinney, MD
Category: Curriculum Development

participants and the post-quiz scores were 66% with 7 participants. For the
chart group the mean pre-quiz score was 57% with 1 participant and postquiz score was 61% with 2 participants. For the survey results 100% of 32
people reported that they learned something from the video. When asked if
this video would be more helpful for long-term memory than using a chart,
78% (25 students) reported it being very helpful, 22% (7 students) a little
helpful, and 0% not helpful. Additionally, 78% (25 students) reported it was an
effective learning tool, 1 medical student (3%) reported that it was not
effective and 19% (6 students) were unsure. Though the results of the test
groups were limited due to low participation numbers, overall the surveys
results reported positive feedback (i.e. they preferred video method of
learning and that they would use this video as a learning tool again).

Introduction: Multi-media and web-based platforms are changing the everexpanding educational options for today’s medical students. Despite this
abundance of options, however, little research exists comparing these newer
modalities with more traditional methods of teaching medical school staples,
such as childhood development milestones.
Objectives: To create a series of videos portraying childhood milestones for
utilization by third-year medical students rotating in pediatrics, and to
compare retention of knowledge to students studying milestones via
traditional chart format.

Conclusion: Students in this study preferred a media-based platform for
learning developmental milestones. Altering teaching methods for some
foundational elements that are required of medical students, such as by
utilizing media-based platforms, may be beneficial for long term retention,
understanding, and student experience. These results also indicate further
research is needed regarding how to tailor education to each specific topic or
clerkship with a goal of high-yield learning for today’s technology-immersed
medical students. Unfortunately, comparison of knowledge retention in this
study was limited due to low survey completion rates; further studies will
attempt to improve completion to better evaluate whether this method
improves knowledge retention.

Methods: A 10-minute video of live older subjects portraying childhood
milestones was created. To evaluate the educational value of this “milestone
video,” third year medical students on a pediatrics rotation were enrolled in a
voluntary study to compare retention of knowledge of developmental
milestones between those who viewed the video and those who studied only
utilizing a traditional milestone chart. Both groups completed a pre- and postquiz assessing knowledge of standard childhood milestones likely to be tested
on the clerkship shelf exam. Surveys also assessed student satisfaction with
the learning/study style they were assigned.
Results: In total, 32/100 (32%) of medical students completed the survey and
10/60 (17%) of medical students completed both the pre and postintervention quizzes, 9 for the video group and 1 for the chart group. For the
video groups the average correct score for the pre-quiz was 64% with 12
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Case Series of two adolescents with acute kidney injury associated with
Cannabinoid use with varied renal biopsy findings
Presenter: Addie Dodson, MD
Primary Mentor: Siddharth Shah, MD
Category: Case Report

thought to likely be drug induced and associated with his cannabinoid abuse.
The patient was treated with supportive measures and hypertension control
secondary to renal injury, and renal recovery started after day 5 of
hospitalization.
Case-2- 17-year-old previously healthy male who presented with concern for
three-day history of right sided flank pain, nausea, and vomiting with noted
regular marijuana and SPICE use. Initially seen at an outside facility and noted
to be hypertensive; on evaluation at time of admission, the BUN was elevated
to 33 mg/dL and creatinine to 8.3 mg/dL. Renal biopsy noted to have acute
tubular injury/necrosis likely secondary to synthetic cannabinoid use. The
patient required electrolyte replacement and antihypertensives for secondary
hypertension from AKI, but the remainder of his care was otherwise
supportive, with peak BUN of 55 mg/dL and Cr 10.3 mg/dL on hospital day
four followed by recovery.

Background: When looking at trends of drugs use, cannabinoid abuse in
pediatric adolescent and young adult populations has emerged in recent
times as a very popular means of use. This can be seen for marijuana use as
well increasing use of synthetic cannabinoids (SC), with common names of
SPICE or K2. Recent data released in December 2020 by the Centers for
Disease Control and Prevention (CDC) show that prevalence of marijuana and
synthetic marijuana use is increasing among adolescent populations. One
harmful side effect for cannabinoid use is nephrotoxicity causing acute kidney
injury (AKI). Two cannabinoid receptors can be found in the kidneys (CB1 and
CB2) with recent data showing increased affinity for SC binding to these
receptors, compared to THC contained in marijuana. This increased binding
has been shown to cause AKI in young adults, but rarely in adolescents. We
present two cases of adolescents with cannabinoid-induced AKI and their
findings on renal biopsy.

Conclusion: SC-related AKI has been previously reported in young adults but
less frequently in adolescents. In most young-adult cases, biopsy findings are
consistent with acute tubular necrosis. We report similar findings in two
adolescent patients, as well as a new finding of AIN which is more rarely seen
with cannabinoid induced AKI. Providers should be aware of the potential
side effects of SC as their use increases among adolescents and maintain
suspicion for drug-induced etiologies of AKI (including AIN) in this population.

Case Presentation: Case-1- 16-year-old male with a remote history of
intermittent asthma (otherwise healthy), presented with two-week history of
headaches and sweating, intermittent low back pain, and new onset seizurelike activity lasting 20 minutes on day of admission. Social history included
three-year history of marijuana abuse, as well as SPICE use, with previous urine
drug screen positive for delta-9-tetrahydrocannabinol (THC). Initial blood urea
nitrogen (BUN) was 11 mg/dL and creatinine 1.2 mg/dL, but both
subsequently increased to BUN 65 mg/dL and creatinine 6.7 mg/dL. Renal
biopsy was obtained showing acute interstitial nephritis (AIN) that was
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Vaccine Attitudes and Hospitalization in Pediatrics
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Category: Original Research

potential variables associated with change in attitudes.
Results: A total of 83 primary caregivers of children admitted to a
pediatric tertiary care hospital were surveyed, with 16 lost to follow up.
Caregivers reported high ratings of vaccine confidence with median
scores of 10 out of 10 on admission. There was no statistically
significant change in median VCS scores in admission and postdischarge surveys. Overall, 4.5% of caregivers reported a change in
attitudes toward vaccination, all of which more in favor of vaccinating
their children following hospital admission, although there was not a
significant change in VCS scores pre and post admission, in those
reported being more in favor.

Introduction: Childhood vaccination is an important public health
intervention. Vaccination rates are impacted by caregiver attitudes
towards vaccines and their level of trust in the healthcare system.
Pediatric hospitalizations are significant experiences for families in
shaping their relationship with that system.
The purpose of this study was to determine whether hospitalization of a
child is associated with changes in caregiver attitudes about childhood
vaccination and, if so, to delineate any factors associated with that
changes.

Conclusions: Hospitalization itself did not seem to significantly
influence attitudes toward vaccination. Caregivers generally reported
high vaccine confidence in the first place. The COVID-19 pandemic did
appear to be associated with an increase vaccine confidence, although
the effect of this is unclear given that these subjects were already in
favor of vaccination. Less than half of subjects reported discussion of
vaccines during admission, indicating there is opportunity for increased
education in this realm.

Methods: In this cross-sectional survey study, we asked primary
caregivers of hospitalized children about their attitudes toward
vaccinating their children within 24 hours of admission and again within
one to two weeks of discharge. This assessment was done using
Gilkey’s Vaccine Confidence Scale (VCS) in the 4-item short form.
Prospective chart review was used to assess for demographic and
other inpatient factors associated with changes in caregiver’s
vaccination attitudes. Admission and post-discharge survey results
were compared by calculating median scores and interquartile ranges
for each of the four questions from the VCS scale for subjects at
admission and after discharge. We used deductive coding for analysis
of the free-response question on the post-discharge survey to identify
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GFAP+, Iba1+). Comparisons were conducted using student t-test with a
significance level p<0.05.
Results: Myelination (MBP+) was significantly decreased after MTD
exposure. The density of OPCs (Olig2+/Pdgfrα +) was increased while
mature oligodendrocyte (Olig2+/CC1+) was decreased in cerebellar WM.
The apoptosis of oligodendrocyte lineage cells (CC3+/Olig2+) was
exacerbated. Inflammatory response was triggered in MTD exposed
cerebellum (Iba1+, GFAP+).

Impairment of oligodendrocyte lineage cells by methadone exposure in
the developing rat cerebellum
Presenter: Ashley Wethall, MD
Primary Mentor: Tianci Chu, MD
Category: Original Research
Introduction: Methadone (MTD) has traditionally been the gold standard
for the treatment of opioid use disorder in pregnant women. Animal
studies have demonstrated that antenatal exposure to MTD is associated
with impairment in white matter (WM) development in the fetal brain.
Antenatal opioid exposure has been noted to cause a volume reduction
in multiple brain regions including cerebellar WM in school-aged
children. In an effort to further understand the alterations in brain
volume we looked specifically at the changes in cerebellar myelination
and glial cell response (especially oligodendroglia) in a neonatal rat
model.

Conclusion: We found abnormal oligodendrocyte development,
accelerated oligodendroglia apoptosis, and activated glial response in
our neonatal rat model, which supports an association between
antenatal methadone exposure and cerebellar hypomyelination. Our
findings provide insight into the effects of antenatal MTD exposure on
the developing brain and support the need for further translational
research to determine if alterations in myelination are seen in neonates
after antenatal exposure to MTD.

Methods: 6 pregnant Sprague Dawley rat dams were randomized to
MTD (0.2ml/L) or untreated drinking water from embryonic day 7.
Treatment group pups continued to receive MTD via maternal milk
through postnatal day 7. Pups were then terminated, and sagittal
sections of cerebellum were harvested from 3 randomly selected pups of
each group for immunohistochemistry. The cerebellar WM were
analyzed using ImageJ to quantify myelination (MBP+ fractional area),
proliferation rate (fraction of Ki67+-labeled oligodendrocyte precursor
cells (OPCs)), apoptosis (density of cleaved caspase 3+ (CC3+) cells costained with Olig2+), and neuroinflammatory status (fractional area of
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events included hypotension (n=4), bradycardia (n=2), and dizziness
(n=2) which resolved with dose adjustment. There were no deaths.
Conclusions: Titration of Carvedilol for pediatric patients on stable
inotropic support was well-tolerated. Monitoring for complications of
hypotension and bradycardia is needed, but these appear to resolve with
dose reduction. The majority of patients who achieved goal Carvedilol
dose avoided transplant, though true benefit remains to be determined.

Introduction: Beta blocker therapy has demonstrated survival benefit for
patients with heart failure, but initiation in advanced disease is often, by
convention, avoided due to concerns for adverse events.
Methods: We performed a retrospective review of pediatric patients on
Milrinone who underwent staged Carvedilol initiation and titration (goal
0.08 mg/kg/day, max dose 50 mg/day). All titrations occurred in a
monitored outpatient unit or during hospital admission. Patient
demographics, diagnoses, vitals, and clinical course were noted. Patients
on Carvedilol prior to Milrinone were excluded. Data presented in
median [IQR].
Results: From 5/1/2015 to 5/1/2020, 7 patients met criteria (male = 3,
age range: 7 months – 15 years, see Table 1). Diagnoses included
congenital heart disease (n=4, single ventricle, n=3), cardiomyopathy
(n=2), and myocarditis (n=1); and 6 were listed for heart
transplantation. Carvedilol was started after 12 [6.0 – 21.5] days of
Milrinone therapy. Goal Carvedilol dose was achieved in 4 (57%)
patients over the course of 21.5 [16.5 – 26.0] days. Of these, Milrinone
was successfully weaned in 3 of the 4, who were ultimately delisted for
transplant with no mortality (follow up 36 [16.5 – 45.5] months). Adverse
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EVALIuating Uncommon Causes of Fever
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reactive process, but no pneumonia or mass. Ultimately, a CT of the
patient’s chest, abdomen, and pelvis was performed to evaluate for
occult malignancy or infectious process due to ongoing fevers after 2
days of hospitalization. This revealed centrally located ground glass
densities involving the bilateral upper and lower lobes with sparing of
the subpleural lung. The patient had a history of vaping both
tetrahydrocannabinol (THC) and nicotine containing products over the
last 2 years. A diagnosis of EVALI was made. The patient was treated with
supportive care. Our patient had waxing and waning symptoms with
intermittent fevers associated with myalgias, malaise, and
gastrointestinal symptoms over a period of 40 days and was readmitted
to the hospital once during this period.

Introduction: Use of “vaping” or e-cigarette products has increased
significantly in recent years, especially among the pediatric
population. According to a Centers for Disease Control and Prevention
(CDC) and Federal Drug Administration (FDA) sponsored study, 1 in 4
high school students and 1 in 10 middle school students had vaped in
the last 90 days. Vaping products are heterogenous in their composition
and include both legal and illicit products. Vitamin E acetate, an additive
in some vaping products, has been strongly associated with E-cigarette
and Vaping Associated Lung Injury (EVALI). EVALI peaked in incidence in
the United States (US) in September 2019.

Conclusions: This case demonstrates that EVALI can present in the
absence of respiratory symptoms in an adolescent patient. The
prevalence of vaping product use in adolescent and adult populations
emphasizes the importance of understanding the effects of these
products. EVALI is a diagnosis of exclusion. Patients will present with a
combination of constitutional, respiratory and GI symptoms. CT typically
shows bilateral symmetric findings; classically ground glass opacities
with subpleural sparing. Treatment with steroids is recommended.

Case description: A 16-year-old male presented in August 2019 with 9
days of fever up to 103°, accompanied by malaise and myalgias. Two
days prior to presentation, the patient developed sore throat, vomiting,
and diarrhea. At presentation, the patient had a temperature of 103.1°
and persistent hypotension despite fluid resuscitation, requiring
admission to the pediatric intensive care unit. The patient had an
extensive travel history within the past 2 months, generating a broad
differential diagnosis. The patient underwent a thorough evaluation for
infectious, oncologic, and rheumatologic causes. Initial evaluation was
unrevealing aside from mildly elevated Erythrocyte Sedimentation Rate
(ESR), C-reactive Protein (CRP), and Lactate Dehydrogenase (LDH). Chest
x-ray (CXR) showed parabronchial thickening consistent with a viral vs
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Hepatitis A Associated Hemolytic Anemia
Presenter: Caleb Huber, MD
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Category: Case Report
Abstract: Hepatitis A is usually a self-limited illness that presents with
fever, jaundice, and dark urine and usually resolves without complication.
In children, it can be almost entirely asymptomatic. However, in adults it
can cause severe hepatitis and sometimes result in a hemolytic anemia.
We present a case of hemolytic anemia secondary to Hepatitis A
infection.
This patient was a 54 yr/o female with a h/o alcoholism, polysubstance
abuse, and COPD with frequent steroid use who presented with ongoing
abdominal pain and jaundice. Patient was initially admitted with a
Hepatitis A Igm+ and AST/ALT elevated at 1420/720, with initial
hemoglobin of 10.7. Direct Bilirubin rapidly rose to 23.8 with an indirect
of 12 and a drop in Hemoglobin to 7.2 by day 5 of admission. Overall
Total Bilirubin peaked at 66.3 with an indirect of 37.0. Day 15 of
admission LDH was 4589 and Haptoglobin was undetectable. Patient’s
hemolytic anemia resolved with rapidly with steroids after consultation
with Hematology/Oncology.
Per review of alcohol history, did not seem consistent with Zieve’s
Syndrome. Hemolytic Anemia is a known complication of Hepatitis A,
sometimes associated with G6PD deficiency. Other hematologic
anomalies described in the literature include pure red cell aplasia and
hemophagocytic syndrome.
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was negative. CMV IgM and IgG were negative. A proton-pump inhibitor
(PPI) was administered for acid suppression. He received a packed red
blood cell transfusion, after which his hemoglobin continued to drop to
7 g/dL, indicating continued blood loss, and prompting a diagnostic
eso-gastro-duodenoscopy, which revealed one large circular gastric
ulcer crater with raised edges, mild surrounding erythema, but no active
bleeding, superficial antral gastritis, and one small superficial duodenal
ulcer in the duodenal bulb.

Introduction: Many over the counter medications are used in pediatric
patients and generally considered safe. Nonsteroidal anti-inflammatory
drugs (NSAIDs) are frequently used for pain control and fever. Prolonged
use of these medications and higher doses may be associated with
gastrointestinal bleeding, however typically associated with adults and
not often seen in pediatric populations.

Further questioning revealed administration of ibuprofen BID for
discomfort associated with teething. The patient’s hemoglobin stabilized,
and he was discharged home to complete 6-8 weeks’ treatment with PPI
for acid suppression.

Case Description: A term 7-month-old boy with a remote history of
gastro-esophageal reflux (GER) was admitted to a tertiary care Children's
Hospital for evaluation and treatment of acute post-hemorrhagic anemia
after one large brown emesis with streaks of red blood, and several large
dark-tarry sticky stools consistent with melena. At the pediatrician's
office, his hemoglobin was 7.7 g/dL, prompting referral for this
evaluation. Parents denied fevers, cough, congestion, or sick contacts,
but they did endorse fatigue, less playfulness, increased sleepiness, and
pallor. Parents deny any home medications (except the H2 blocker
prescribed for GER, which was discontinued 3 months ago), or changes
in diet (which consisted of soy formula and baby food). His physical
exam was unremarkable except for tachycardia (165 bpm) and pallor; his
laboratory evaluation revealed normocytic anemia (hemoglobin: 7.6
g/dL), normal platelets, and normal coagulation studies. Abdominal Xray demonstrated non-obstructed bowel gas pattern, and spina bifida
occulta at S1 level. Stool guaiac was positive for blood, and stool culture

Conclusions: This case illustrates a life-threatening complication
resulting from administration of an OTC medicine without medical
guidance. Many OTC drugs are not adequately studied or approved for
use in pediatric populations. More than half of the pediatric patients
receive OTC medications for various ailments, yet they are rarely
documented in the medical record. In one study, 36% of the subjects
who were using OTC drugs in the past month failed to disclose it to their
HCP, because: the physician did not ask (23%), OTC drug use was not
important for the physician to know (14%), they forgot (13%), or no
reason (24%).

48

49

Gene Replacement Therapy for SMA Unmasking Occult Hepatitis
Infection
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Primary Mentor: Arpita Lakhotia, MD
Category: Case Report

investigation with abdominal ultrasound revealed non-palpable
hepatomegaly. Serum studies revealed hepatitis-C infection.
Conclusion: In clinical trials for treatment of SMA with onasemnogene
abeparvovec-xioi, the most recognized adverse effect was transaminase
elevation. A course of steroids is recommended with gene therapy to
diminish immune response and therefore prevent hepatotoxicity.
Workup for hepatic transaminase elevation led to diagnosis of hepatitis
C infection. Given the hepatotoxic nature of both gene therapy
treatment and hepatitis C infection, we suspect that there was additive
effect leading to hepatotoxicity. Universal hepatitis C screening is
recommended in all adults and pregnant women except where
prevalence of hepatitis C is less than 0.1%. However, this sentinel event
encourages physicians to consider testing all potential SMA patients for
occult infection prior to treatment with onasemnogene abeparvovecxioi.

Objective: Report a case where treatment with onasemnogene
abeparvovec-xioi in a patient with SMA led to diagnosis of occult
Hepatitis-C infection.
Background: Onasemnogene abeparvovec-xioi is a one-time, intrathecal,
viral vector-based gene therapy for the treatment of spinal muscular
atrophy (SMA), and aftermarket data may influence management and
monitoring decisions.
Methods: Chart review.
Results: Patient diagnosed with SMA Type 1 in neonatal period via
positive newborn screen and confirmatory genetic testing with two
copies of SMN2 gene. Clinical examination significant for hypotonia, the
patient qualified for treatment with onasemnogene abeparvovec-xioi.
Screening labs revealed a normal transaminase level (AST <46U/L and
ALT <35U/L). Treated with prednisolone 1 mg/kg post infusion, labs
were followed weekly. Transaminase elevation occurred as steroids were
weaned off at three months of age but was less than two times the
upper limit of normal. Continued follow-up showed consistent elevation
with an AST peak at 354U/L and ALT peak at 667U/L. Further
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antibiotic therapy, the erythema continued spread over the next day and
as such, the patient presented to an outside facility, where labs were
obtained and notable for CBC with WBC of 11.4k and normal BMP.
Imaging was also obtaining and XR of her right arm demonstrated “Soft
tissue swelling and large amount of gas identified tracking along the
anterolateral soft tissues,” prompting her transfer to a facility where
surgical evaluation was available. Point-of-care ultrasound (POCUS) was
performed in the emergency department as there was clinical suspicion
for a necrotizing fasciitis of the arm. The bedside ultrasound
demonstrated subcutaneous thickening and air, suggestive of
necrotizing fasciitis (Figure 1). She was taken to the operating room for
surgical drain placement. Her drain was removed 1 day after placement
and was discharged home. She completed her antibiotic therapy after
discharge from the hospital and on follow-up two weeks post-op, the
patient demonstrated appropriate healing of the surgical site with no
significant sequalae.

Abstract: Necrotizing fasciitis is a severe soft-tissue infection with rapid
progression which requires prompt intervention in order to prevent
significant morbidity and mortality. Though the case fatality rate seems
to be lower in children than adults overall, it is often misdiagnosed or
there is substantial time delay to intervention. In adult literature, there
are several case reports describing the diagnosis of necrotizing fasciitis
by point-of-care ultrasound (POCUS), though there is currently none
examining POCUS for diagnosis of necrotizing fasciitis in pediatric
patients. This case report describes a pediatric patient who was
diagnosed with necrotizing fasciitis of the arm by POCUS in the pediatric
emergency department.

Ultrasound Findings: The ultrasound images were taken using a high
frequency linear transducer with a Zonare Z3. On imaging there was
subcutaneous thickening along with subcutaneous air (Figure 1). These
on ultrasound findings are pathognomonic with a diagnosis of
necrotizing fasciitis.

Key Words: POCUS, point-of-care ultrasound, necrotizing fasciitis, skin
infection
Case Presentation:
An 11-year-old female presented from an outside facility with right arm
redness, swelling and pain occurring two days after her arm was
unintentionally stabbed with a pin. The patient reportedly woke up the
day after the accident and noticed redness, swelling and warmth of the
arm and subsequently presented to her primary care physician, who
diagnosed her with cellulitis and prescribed cephalexin. Despite
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Ultrasound Technique: A high-frequency linear transducer should be
used for the POCUS examination. A large amount of gel will minimize
patient discomfort and will also optimize visualization of the
subcutaneous tissue. The area of interest should be thoroughly explored
in 2 planes. With early necrotizing infections “cobble stoning” may be
seen. As the infection progresses subcutaneous thickening and air can
be seen (Figure 1). Fasial Fluid may also be seen in necrotizing fasciitis.
Review: Necrotizing fasciitis is a soft-tissue infection with often fulminant
progression, with the reported mortality rate of 19.3% but early surgical
intervention may significantly reduce this rate. (PMID: 31031033) The
clinical presentation of necrotizing fasciitis is highly variable and can
include fever, severe pain out of proportion, crepitus, erythema, edema,
skin bullae, necrosis or ecchymosis. While the definitive diagnosis is
obtained through surgical exploration of the tissues, radiographic
imaging studies can determine the severity and depth of soft-tissue
infection. Different imaging modalities described in diagnosis of adults
with necrotizing fasciitis include point-of-care ultrasonography (POCUS),
computed tomography (CT) and magnetic resonance imaging (MRI).
(PMID: 31031033) Although CT and MRI both have good diagnostic
value in necrotizing fasciitis, CT and MRI are often not rapidly available
and results of the imaging may cost the patient valuable time that could
increase risk of morbidity and mortality. Ultrasonography, however, can
performed quickly with results at bedside. According to Yen et al. (2002),
ultrasonographic diagnosis of necrotizing fasciitis based on the criterion
of a diffuse thickening of the subcutaneous tissue accompanied by a
layer of fluid accumulation more than 4 millimeters in depth along the
deep fascial layer, when compared with the contralateral position on the

Figure 1. Ultrasound Image of Necrotizing Fasciitis. Subcutaneous
thickening and air are demonstrated.
Figure 2. Radiographic
Image Right Elbow with
Evidence of Gas
Identified Tracking
Along the Anterolateral
Soft Tissues, Consistent
with Necrotizing
Fasciitis.
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corresponding normal limb. This yielded a high sensitivity (88.2%) and
specificity (93.3%) in diagnosing NF. (PMID: 12460854)

Schröder A, Gerin A, Firth GB, Hoffmann KS, Grieve A, Oetzmann von
Sochaczewski C. A systematic review of necrotising fasciitis in children
from its first description in 1930 to 2018. BMC Infect Dis. 2019 Apr
11;19(1):317. doi: 10.1186/s12879-019-3941-3. Erratum in: BMC Infect
Dis. 2019 May 27;19(1):469. PMID: 30975101; PMCID: PMC6458701.

Ultimately, clinical suspicion remains the key to diagnose necrotizing
fasciitis. A combination of swelling, pain, erythema, and a systemic
inflammatory response syndrome may indicate necrotizing fasciitis, and
radiographic imaging studies should not delay surgery. Ultrasonography,
though, can serve as a rapid, accessible, and non-invasive tool that can
aid in prompt diagnosis of necrotizing fasciitis. It is crucial to add, that as
with any POCUS, the accuracy of this technique depends on the
experience and skill of the sonographer. (PMID: 24578776)

Lin CN, Hsiao CT, Chang CP, Huang TY, Hsiao KY, Chen YC, Fann WC. The
Relationship Between Fluid Accumulation in Ultrasonography and the
Diagnosis and Prognosis of Patients with Necrotizing Fasciitis.
Ultrasound Med Biol. 2019 Jul;45(7):1545-1550. doi:
10.1016/j.ultrasmedbio.2019.02.027. Epub 2019 Apr 26. PMID: 31031033.

Conclusion: In our pediatric case, POCUS was a useful modality in the
diagnosis of necrotizing fasciitis. Studies with a larger number of
subjects are needed to examine the diagnostic accuracy of POCUS for
necrotizing fasciitis.
References:
Yen ZS, Wang HP, Ma HM, Chen SC, Chen WJ. Ultrasonographic
screening of clinically-suspected necrotizing fasciitis. Acad Emerg Med.
2002 Dec;9(12):1448-51. doi: 10.1111/j.1553-2712.2002.tb01619.x. PMID:
12460854.
Castleberg E, Jenson N, Dinh VA. Diagnosis of necrotizing faciitis with
bedside ultrasound: the STAFF Exam. West J Emerg Med. 2014
Feb;15(1):111-3. doi: 10.5811/westjem.2013.8.18303. PMID: 24578776;
PMCID: PMC3935782.
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department. Proportions of patient ages/genders, as well as number and
percentage of eligible patients vaccinated, were compared between
seasons and locations.
Results: Total vaccinations increased by 267% overall, from 217 (1% of
eligible patients) to 952 (4.7%, p < 0.001). Increases occurred in both
EDs, with a higher proportion of patients vaccinated at the suburban site,
from 60 (1%) to 385 (7.4%, p < 0.001) (Fig 1 and 2). Proportion of
patient ages and genders were similar across seasons and locations
(Table 1). Among high-risk patients, total vaccines increased from 63 to
272 (0.3% to 1.4%), largest at the urban site (0.8% to 3.8%). There was a
trend toward increased vaccinations given with increased patient
volumes (r = 0.53, p = 0.05). Time in department was similar for
vaccinated and unvaccinated patients in both seasons and locations
(Table 2).

Introduction: Influenza is a leading public health concern in
children. Vaccination decreases morbidity and mortality and providing
influenza vaccine in pediatric emergency departments (EDs) is feasible,
cost effective, and accepted by parents.
Objective: To increase influenza vaccination rates in a tertiary pediatric
ED by 50% compared to the prior season using a best practice advisory
(BPA) for providers.
Methods: Quality Improvement methodology was used to improve
vaccination rates by implementing a provider-driven BPA at an urban,
tertiary, free-standing pediatric ED, as well as its associated pediatric
suburban satellite ED. Baseline data was obtained via chart review from
September 2018-March 2019. The BPA was then implemented in the
electronic medical record and data was re-assessed September 2019March 2020. Discharged patients age 6 months to 17 years (inclusive),
with emergency services index (ESI) triage levels 3-5, were
included. Outcomes included total vaccines given, percentage of eligible
patients vaccinated, and number/percentage of vaccinated patients at
high risk for influenza complications (age <5, or with chronic medical
conditions). Balancing measures included patient volumes and time in

Conclusion: This provider-driven BPA significantly increased the number
and percentage of eligible patients vaccinated for influenza in both an
urban academic and suburban pediatric ED. Further PDSA cycles are
ongoing and aimed at mitigating provider “alarm fatigue.” Future
targeting of high-risk patients may be beneficial.
Table 1 (below): Patient demographics among eligible, vaccinated, and unvaccinated patients at
both urban and suburban children’s emergency department facilities, 2018-2019 and 2019-2020
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TOTAL

Suburban
Pediatric ED

165 (3.0)

1 (0.6)

164 (99.4)

Male

2861 (52.5)

28 (1.0)

2835 (99.0)

Female

2593 (47.5)

32 (1.2)

2562 (89.8)

Age 6m4y
Age 517y

2133 (39.1)

19 (0.9)

2114 (99.1)

3321 (60.9)

41 (1.2)

3283 (89.8)

5187

385 (7.4)

4802 (92.6)

157 (3.0)

14 (8.9)

143 (91.1)

Male

2707 (52.2)

204 (7.5)

2510 (92.5)

Female
Age 6m4y
Age 517y
TOTAL

2479 (47.8)

181 (7.3)

2305 (92.7)

1855 (35.8)

104 (5.6)

1758 (94.4)

High Risk

20182019

Urban
Pediatric ED

3332 (64.2)

281 (8.4)

3058 (91.6)

15461

157 (1.0)

15304 (99)

High Risk

7790 (50.4)

62 (0.8)

7728 (99.2)

Male

7558 (48.9)

85 (1.1)

7473 (98.9)

Female

7903 (51.1)

72 (0.9)

7831 (99.1)

6746 (43.6)

60 (0.9)

6686 (99.1)

8715 (56.4)

97 (1.1)

8618 (98.9)

14013

567 (4.2)

13446 (95.8)

High Risk

6769 (48.3)

258 (3.8)

6511 (96.2)

Male

7125 (50.8)

325 (4.5)

6800 (95.5)

Female
Age 6m4y
Age 517y

6888 (49.2)

242 (3.5)

6646 (94.5)

5982 (42.7)

207 (3.5)

5775 (96.5)

8031 (57.3)

360 (4.5)

7671 (95.5)
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Age 6m4y
Age 517y
TOTAL

20192020

Unvaccinated (n, % of
category)
5397 (89.9)

TOTAL

20192020

Vaccinated (n,
% of category)
60 (1.1)

High Risk
20182019

Total Eligible
(n, % total
eligible)
5454

Fig 1: Total vaccines given and percentage of eligible patients vaccinated over time, urban
children’s hospital, 2018-2020

Fig. 2: Total vaccines given and percentage of eligible patients vaccinated over time,
suburban children’s emergency department, 2018-2020

Table 2: Time in ED (minutes) among vaccinated and unvaccinated patients by location, 20182019 vs. 2019-2020

20182019
20192020

Not
vaccinated
Vaccinated
Not
vaccinated
Vaccinated

Mean time in ED (minutes)
Urban Children’s
Suburban Children’s
ED
ED
183
131
153
182

155
138

190

136
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presentations and handouts, voiceover with PowerPoint presentation and then
continued expansion of the curriculum respectively.
Results: A total of 35 out of 96 residents (36.5%) completed the preintervention survey. The baseline proportion of residents who were confident
or somewhat confident in managing ADHD, anxiety, depression, and
aggression on pre-intervention surveys were 80%, 66%, 63%, and 11.45 %
respectively. Completion rates for post-intervention surveys after PDSA cycle
one were 9% (4/44) for ADHD and Aggression, 36.4% (16/44) for Depression
and 27.3% (12/44) for Anxiety. Completion of post-intervention surveys after
PDSA cycle two and three were 15% (3/20), and 45% (5/11) respectively. After
initial interventions, confidence in managing ADHD increased to 100% (n=4);
this was maintained after PDSA cycle 2 (n=3) but dropped to 60% (n=3) after
cycle 3. For anxiety, confidence levels were reported as 75% (n=9), 66.6%
(n=2), and 80% (n=4) after cycles 1-3, respectively. For depression, confidence
levels after each cycle were 87.5% (n=14), 66.6% (n=2), and 80% (n=4). For
aggression, there were significant increases after the initial intervention with
confidence reported by 100% of residents (n=4); however, this fell after
subsequent interventions to 66.6% (n=2) and then 20% (n=1).

Background: Mental illness is a growing issue in the pediatric population and
unfortunately, many pediatric resident physicians report not feeling confident
in assessing, treating, and managing psychiatric illnesses.
Aim: To institute a mental and behavioral health checklist for residents
completing Pediatric Adolescent and Ambulatory rotations and reach >85%
completion rates by May 2021. To assess resident confidence in ability to
manage and assess mental and behavioral health concerns and improve
confidence levels in at least 50% of residents.
Methods: A pre-intervention survey/needs assessment was sent to all pediatric
and combined medicine/pediatrics residents in October 2019 to assess
confidence in diagnosing, treating and managing psychiatric illnesses in the
pediatric population. Based on these results, a mental health curriculum was
developed for ADHD, anxiety, depression, and aggression. Residents were
asked to complete the curriculum during their Adolescent and/or Ambulatory
rotations, and to complete a follow-up survey upon completion. The primary
outcome measure of reported resident confidence was assessed using a fivepoint Likert scale (5: confident, 4: somewhat confident, 3: neither confident or
unconfident, 2: somewhat unconfident, 1: unconfident). Responses of 5
(confident) and 4 (somewhat confident) were considered positive. The
proportion and number of residents positively reporting confidence was
assessed, along with survey completion rates. A total of three PDSA cycles
were carried out: interventions included developing articles, PowerPoint

Conclusions: After three PDSA cycles, the proportion of residents reporting
confidence in managing mental and behavioral health issues increased for all
four diagnoses. Increases were most steadily maintained for diagnoses of
depression and anxiety, whereas confidence levels for ADHD and aggression
trended down over time. Resident participation rates were low and did not
significantly improve from the onset of the study. Based off the feedback
received after each PDSA cycle, more interactive audio and video content
needs to be developed for the mental health curriculum, specifically with
aggression, and is a goal for future cycles. Also, to improve resident
participation, more reminders via different modalities may be utilized.
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Figure I: This figure demonstrates the percentage of residents who were confident/somewhat confident in managing
ADHD in the pediatric population pre-intervention and after completing the mental health curriculum. The bullet point
descriptions highlight the outcome measure that was used for each PDSA cycle as well as the time-period for each cycle.

Figure IV: This figure demonstrates the percentage of residents who were confident/somewhat confident in managing
aggression in the pediatric population pre-intervention and after completing the mental health curriculum. The bullet
point descriptions highlight the outcome measure that was used for each PDSA cycle as well as the time-period for
each cycle.

Figure II: This figure demonstrates the percentage of residents who were confident/somewhat confident in managing
anxiety in the pediatric population pre-intervention and after completing the mental health curriculum. The bullet point
descriptions highlight the outcome measure that was used for each PDSA cycle as well as the time-period for each cycle.

Figure V: This figure demonstrates the percentage of residents who completed the pre-intervention survey and the
post-intervention survey after each PDSA cycle with n-values for each percentage. Of note, the data point for PDSA
cycle 1 is the highest percentage of completion of the four different psychiatric conditions assessed (e.g. depression)
over the respective time period of February-November, 2020.
Figure III: This figure demonstrates the percentage of residents who were confident/somewhat confident in managing
depression in the pediatric population pre-intervention and after completing the mental health curriculum. The bullet point
descriptions highlight the outcome measure that was used for each PDSA cycle as well as the time-period for each cycle.
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