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EDITOR’S NOTE

I am writing this note at the American Academy of Pediatrics Annual Meeting in Washington, DC. I was reminiscing 
about the first AAP meeting I attended in 1987 in San Francisco as a resident. AAP has changed a lot in the last 36 years, 
but the AAP’s members’ unwavering support for children and their health has not. We pediatricians may have differing 
views on what is best for children, but I am confident that each of us believes that every child's life, and I mean every child, 
is precious and that the loss of a single child is a loss for all humanity. A child losing their life for any reason is painful, 
but losing their life due to violence is unconscionable. As pediatricians, we can stand together as one voice and say that a 
child’s loss to violence is a loss for all humanity. The Academy and pediatricians, for example, have always advocated for 
protecting children from gun violence. Most of us probably don’t care about guns as long as there are safeguards to protect 
children and keep children safe.
Recent events have taught us that while we have little impact on geopolitical events, we must, as one voice, demand that all 
children be protected against the violence of conflict. I realize that I am being naïve, wishing there were no conflicts. There 
will be conflicts. That should not deter us from raising our voices in unison and saying children deserve better. Children 
did not create reasons for conflict. Children don’t participate in conflicts. They are only victims of conflict. We never hold 
children accountable for the actions of adults, and we certainly should not kidnap, punish, and kill our children for the 
acts of adults... at least not if we believe we are civilized.
I will continue to speak for all children, and I beg all of you to do the same, not just for the children who look like our 
children but those who do not. All children, regardless of background, are equally important. A child is simply a child. 
Children do not create conflicts; however, armed conflicts can devastate children. It is the worst form of adverse childhood 
event (ACE), and many will suffer the consequences of this experience for a lifetime, including post-traumatic stress 
disorder (PTSD).
The AAP provides guidance on “The Effects of Armed Conflict on Children.” 
https://publications.aap.org/pediatrics/article/142/6/e20182585/37469/The-Effects-of-Armed-Conflict-on-Children?aut
ologincheck=redirected
I want to thank Dr. Mu for his critical review of this note and Dr. Goldhagen for sharing important information below by 
the International Society for Social Pediatrics and Child Health:
https://issop.org/2023/10/24/issop-statement-on-gaza-israel-conflict-3/
I do not have the answer on how to avoid conflicts, but I know that if I don’t raise my voice, I am equally responsible for 
the deaths of these children. While I cannot stop the brutal conflicts, I can at least stand up and raise my voice against the 
kidnapping and killing of children. That is the least I can do.
With love, prayer, and peace for all.

Our Children Deserve Better

Mobeen H. Rathore, MD, CPE, FAAP, FPIDS, FSHEA, FIDSA, FACPE 
Editor, The Florida Pediatrician

https://publications.aap.org/pediatrics/article/142/6/e20182585/37469/The-Effects-of-Armed-Conflict-on-Children?autologincheck=redirected
https://publications.aap.org/pediatrics/article/142/6/e20182585/37469/The-Effects-of-Armed-Conflict-on-Children?autologincheck=redirected
https://issop.org/2023/10/24/issop-statement-on-gaza-israel-conflict-3/
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ABSTRACT
As the Coronavirus disease 2019 (COVID-19) pandemic has evolved, uncertainty regarding the potential for myocarditis associated 
with COVID-19 infection has instilled collective anxiety. In the same vein, MIS-c is a well-publicized and particularly dreaded 
consequence of COVID-19 infection that most often presents with clinically significant myocarditis. Yet another factor is myocarditis 
following mRNA-based vaccination against COVID-19. This has posed additional challenges for providers, not only concerning 
patient care but also for vaccine counseling for all patients. As research regarding myocarditis in the COVID-19 era progresses, our 
understanding of myocarditis associated with COVID-19 continues to expand. The most accurate and current information must be 
available for our providers regarding myocarditis in COVID-19 infection, its different types, and its management. In our review, we 
hope to arm providers with the knowledge necessary for optimal care of patients affected with COVID-19-associated myocarditis.

INTRODUCTION
The novel coronavirus causes coronavirus disease 2019 (COVID-19), severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), 
initially presented in December 2019 and later declared a world pandemic. In initial COVID-19 studies, the pediatric population 
exhibited milder symptoms. However, over time, significant complications of COVID-19 infection were brought to light. 

Myocarditis is an inflammation of the myocardium. The most common etiologies of myocarditis are infectious, immune-mediated, 
or toxic agents. Myocardial injury affects all age ranges and is associated with increased morbidity and mortality, including pediatric 
intensive care units (PICU) admissions, inotropic support, and mechanical ventilation. Viral illnesses, such as Influenza viruses, 
enterovirus, adenovirus, and HHV-6, are the most commonly implicated with myocarditis.1 SARS-COV-2 represents a novel infectious 
etiology of myocarditis. 

Furthermore, in the months following the emergence of SARS-COV-2, a newly recognized phenomenon related to this infection was 
reported. Characterized by hyper-inflammation and multi-organ involvement, specifically in the pediatric population, it was called 
multisystem inflammatory syndrome in children (MIS-C), also known as pediatric inflammatory multisystem syndrome (PIMS).2 
Additionally, myocarditis related to COVID-19 vaccination has been identified, posing unique challenges for providers.

REVIEW ARTICLE

Megha Patel DO1; Daniel McGraw MD1; Danyal M Khan MD2 
1Department of Graduate Medical Education, Nicklaus Children’s Hospital, Miami, Florida 
2Department of Cardiology, Nicklaus Children’s Hospital, Miami, Florida

Myocarditis Associated with COVID19:
A Review of Myocarditis in the COVID19 Era
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In this review article, we aim to summarize the current knowledge about myocarditis in the pediatric population related to SARS-
CoV-2, including acute infection, MIS-C, and following vaccination, to provide insight into further understanding and clinical practice 
management.

PATHOPHYSIOLOGY
Myocarditis secondary to viral infections has been widely described. The mechanism of myocardial damage is not fully understood, 
but several theories exist about how SARS-CoV-2 causes myocarditis: 1. Direct myocardial injury with viral entry.2 Hypoxia-induced 
myocardial ischemia, and 3. Systemic inflammatory response with up-regulation of the host immune system and cytokine storm.3-4 
In reality, myocarditis is likely a combination of the above mechanisms. 

Direct myocardial injury in viral illness has been documented with another SARS virus. In the 2003-2004 Toronto SARS outbreak, 
SARS-CoV viral RNA was found in 35% (7/20) of autopsied human heart samples in deceased patients with confirmed SARS-CoV 
infection.5 Likewise, The Middle East Respiratory Syndrome Coronavirus has also been identified as a causative agent of myocarditis 
in adults.6 SARS-COV-2 manipulates the host ACE2 receptor to facilitate viral entry. Viral particles of SARS-CoV-2 have been found 
in the cardiac myocytes of patients with COVID-19 myocarditis.3

Hypoxia-induced myocardial injury is another component of myocarditis related to COVID-19 infection. The respiratory disease 
commonly seen with infection causes systemic hypoxia with increased metabolic demand and anaerobic metabolism in the cardiac 
myocyte. This increased demand can lead to hypoxia and cell necrosis.4

Finally, an exaggerated systemic inflammatory response with cytokine storm further exacerbates myocardial injury. The inflammatory 
cascade is activated, leading to cytokine storm and cell-mediated cytotoxicity.4 Thus, damage to the myocardium occurs secondary to 
the effect of the cytokine storm. This mechanism of cytokine storm has been shown to play a direct role in MIS-C.4

EVALUATION AND DIAGNOSIS
Diagnosis of myocarditis is based on histological, immunological, and immune-histochemical criteria. The gold standard for diagnosis 
of myocarditis is an endomyocardial biopsy. According to the Dallas criteria, the diagnosis of myocarditis requires inflammatory 
infiltrate in cardiac myocytes with associated myocardial damage.7 However, due to the invasive nature of the procedure, it is rarely 
used in diagnosis. More frequently used is the Lake Louis criteria, which define acute myocarditis with four major criteria: 1) symptoms 
of clinical findings of acute myocardial damage, 2) evidence of structural cardiac abnormality in the absence of other cause, 3) 
enhancement on cardiac MRI, and 4) presence of inflammatory cells or positive viral genome on endomyocardial biopsy.8

Myocarditis is most often diagnosed clinically. The key in the evaluation is to identify if a patient has had exposure to COVID-19. 
Patients typically present with chest pain and palpitation. Other signs and symptoms may also include acute cardiac dysfunction 
such as dyspnea, exercise intolerance, syncopal episode, tachypnea, unexplained tachycardia, hepatomegaly, or gallop rhythm.1,9 For 
patients with a concerning presentation, further testing is indicated.

Myocarditis can be identified in the emergency room by measuring point-of-care troponin levels. Myocarditis is the most common 
cause of elevated Troponin I and Troponin T in the pediatric population. Brain natriuretic peptide (BNP)/N-terminal pro-b-type 
natriuretic peptide (NT-proBNP) are cardiac biomarkers that are quantitative markers of heart failure. In the right clinical scenario, 
they can help confirm the diagnosis of myocarditis. 

Patients with myocarditis frequently have an abnormal electrocardiogram (ECG). However, these changes may be nonspecific. ECG 
abnormalities include ST-segment elevation or depression, atrioventricular block, and premature ventricular contractions (PVC).10 
Normal cardiac biomarkers (creatine kinase (CK), CK-MB, cardiac troponin T, and troponin I), systemic inflammatory markers 
(Erythrocyte sedimentation rate and C-reactive protein), and ECG effectively rule out myocarditis. Chest radiography at the time 
of diagnosis can have nonspecific patterns, including cardiomegaly, pulmonary vascular congestion, and possible pleural effusion1.

An echocardiogram may show cardiac dysfunction, wall motion abnormalities, mitral regurgitation, and pericardial effusion.11 In 
patients with pericardial involvement, also assess the patient for pericarditis. Pericarditis is an inflammation of the pericardium 
and requires the presence of two of the following to diagnose: chest pain, pericardial friction rub on physical examination, ECG 
changes including ST-segment changes and/or PR-depression, and new or worsening pericardial effusion.12 In an acute presentation 
of myocarditis, Cardiac MRI can show inflammation with edema. Cardiac MRI is a non-invasive method of diagnosis that is starting 
to be used more frequently due to its high sensitivity and specificity for myocarditis.13

Any patient with suspected myocarditis should have a pediatric cardiology consultation. Patients with greater than three days of fever 
have clinical features of Kawasaki disease, such as rash or conjunctivitis, and patients who present in shock or heart failure should 
increase concerns for MIS-C and require additional investigation. 
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ISOLATED VIRAL MYOCARDITIS IN COVID-19
Myocarditis has been reported in the pediatric population as the first clinical presentation of COVID-19.4 Early in the pandemic, Dong 
et al. found myocardial injury and heart failure occurring in 0.6% (12/2135) of reported pediatric patients with COVID-19.14 Garot 
and coworkers reported a case of fulminant myocarditis in an 18-year-old male patient with COVID-19 infection characterized by 
ST segment changes, hemodynamic instability requiring inotropes, elevated troponin, and BNP. He was treated with acetaminophen, 
antibiotics, and hydroxychloroquine with clinical recovery by day 15.15 Gnecci et al. reported a case of COVID-19 myocarditis in a 
16-year-old male with ST-segment elevations, elevated troponin levels, and echocardiography showing hypokinesis of the left ventricle.15 
He was treated with ibuprofen, hydroxychloroquine, and antiviral therapy, with improvement in troponin levels and ST segment by 
day eight.16 Kesici et al. reported a two-year-old patient with COVID-19 myocarditis who presented in cardiogenic shock with elevated 
troponin T, severe left ventricular failure on echocardiogram, and required extracorporeal membrane oxygenation (ECMO). This 
patient subsequently developed dilated cardiomyopathy, and a biopsy taken during ECMO cannulation showed cardiac tissue positive 
for SARS-CoV-2 via RT-PCR.17 In a single-center retrospective study of 27 children with acute myocarditis conducted from January 
2018 to November 2020, 7/27 (26%) showed evidence of SARS-CoV-2 exposure.18 Six of seven individuals were diagnosed with MIS-C 
and one with isolated myocarditis. In this study, patients with isolated or MIS-C-associated myocarditis related to SARS-CoV-2 had 
better clinical courses, shorter duration of inotropic medications, and shorter ICU stay.18 

Currently, there are no approved anti-viral treatments for COVID-19 myocarditis. Treatment focuses on decreasing myocardial injury 
secondary to inflammation. In practice, immunotherapies, including IVIG and corticosteroids, are frequently used in pediatric patients 
with myocarditis. Drucker et al. investigated IVIG in pediatric myocarditis. They demonstrated echocardiographic and survival benefits 
with IVIG. They recommended a dose of 2g/kg of IVIG.19 The use of corticosteroids in the setting of myocarditis has been studied 
more extensively in adults than in the pediatric population. However, studies regarding steroid therapy have been inconclusive to 
date11. Similarly, the use of NSAIDs in myocarditis remains controversial. 

Isolated myocarditis in pediatric patients associated with COVID-19 infection seems rare and often appears early in the clinical 
history. The incidence of isolated COVID-19 myocarditis remains unknown. Most patients with isolated COVID-19 myocarditis 
recover cardiac function, but there is a risk of progression to cardiac failure or sudden cardiac death. Hence, early recognition of these 
patients is important for practitioners. 

MIS-C RELATED MYOCARDITIS
MIS-C is a potential sequela of COVID-19 infection. This syndrome presents with fevers, gastrointestinal symptoms, and features of 
myocarditis. The Centers for Disease Control defines MIS-C with the following features: patients under 21 years of age with fever plus 
two or more of the following: abdominal pain, conjunctivitis, diarrhea, signs of hypotension, skin rash, and/or emesis.2 As of March 
2022, 7450 cases of MISC were reported, with a median age of 9 years of age and 63 MIS-C-related deaths.2

While not required for diagnosis, MIS-C is primarily associated with myocarditis. In a systematic review of 255 patients with MIS-C, 
most children had negative RT-PCR but positive serum levels of anti-SARS-CoV-2 antibodies20, demonstrating that MIS-C is more 
likely a post-viral inflammatory disease rather than a continued infection. In this same study, 75.3% of patients with MIS-C had findings 
suggestive of myocarditis. In another study at two Italian pediatric referral centers, a cohort of 294 children, MIS-C was documented in 
46 patients. Of those with MIS-C, cardiac manifestations were seen in 97.8%, ventricular dysfunction in 59%, and pericarditis in 69%, 
the most common.21 By one-year follow-up, all patients had recovered, and no cardiac abnormalities were recorded.21 Furthermore, 
in a meta-analysis of 773 patients, left ventricular systolic dysfunction was seen in 55.3% of patients.2 Across studies, the most 
common findings in MIS-C-related myocarditis are elevated cardiac biomarkers and left ventricular dysfunction via echocardiogram. 
Vukomanovic et al. noted that patients with acute myocarditis related to SARS-CoV-2 had higher systemic inflammatory markers 
and a wider variety of clinical presentations when compared to myocarditis not associated with SARS-COV-2.18 Interestingly, these 
patients also had a shorter duration of inotropic drug use and a quicker recovery of left ventricular function.18

Management of MIS-C requires admission to tertiary care centers offering PICU and subspecialty services.4,20 PICU admission rates up 
to 75.6% were noted, with up to 56.4% of patients presenting in shock requiring inotropic support.20 The risk of cardiac decompensation 
can be minimized by prompt diagnosis and treatment. Across four tertiary academic centers, COVID-19 myocarditis in previously 
healthy children was characterized by systemic inflammation and vasodilatory shock yet tended to be less severe than in other causes 
of myocarditis.9 Matsubara and investigators noted in their early follow-up study at 5.2 days +/- 3 days intervals that most patients 
with MIS-C had returned to normal left ventricular function.22 With prompt diagnosis and treatment, Myocarditis associated with 
MIS-C has a good prognosis and relatively rapid return of cardiac function.4,18 

COVID-19 VACCINE ASSOCIATED MYOCARDITIS
Historically, cardiac adverse events, including myocarditis and pericarditis, have been recognized as possible side effects of vaccinations 
such as smallpox and influenza vaccination.23 As vaccination against SARS-CoV-2 emerged, it was identified as an additional cause 
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of myocarditis.

During the months following the emergence of the SARS-CoV-2, vaccine research, including adverse effect monitoring, reached 
unprecedented levels. The pre-existing Vaccine Adverse Event Reporting System (VAERS) database was used to identify myocarditis 
as an adverse effect of the mRNA-based COVID-19 vaccines. The CDC noted that cases occurred predominantly in adolescents and 
young adults, more often in males than females, more often following the second dose than the first, and typically within four days 
of vaccination.24 Current CDC guidance details an association between myocarditis and mRNA-based vaccines, namely the Pfizer-
BioNTech COVID-19 vaccine (Comirnaty) and the Moderna COVID-19 vaccine (Spikevax). Similar associations have not reliably 
been seen with the viral DNA-based Johnson and Johnson COVID-19 vaccine (Janssen).24 

As with other forms of myocarditis, presenting symptoms include acute chest pain, shortness of breath, and palpitations. Patients with 
these symptoms should be evaluated for myocarditis in conjunction with a history of mRNA-based COVID-19 vaccination within 
the preceding seven days. Together with evaluation for vaccine-associated myocarditis, the workup should include diagnostics aimed 
at other causes of myocarditis, including SARS-CoV-2 PCR, SARS-CoV-2 antibodies, and testing for other viral pathogens, such as 
a comprehensive viral panel. 

Thus far, the typical hospital course of those with COVID-19 vaccine-associated myocarditis has been shown to be mild, with quick 
clinical recovery and excellent short-term outcomes.25 A multi-center survey study of mRNA COVID-19 vaccine-associated myocarditis 
across 57 institutions looked at variability in diagnosis, management, and follow-up in adolescents with COVID-19 vaccine-associated 
myocarditis.25 First-line treatment across the institutes was NSAIDs followed by steroids and IVIG, respectively. In practice, NSAIDs 
remain the mainstay of treatment.

As with viral-induced myocarditis, the SARS-CoV-2 vaccination-induced myocarditis can predispose patients to arrhythmias. 
One-third of the institutions in the multi-center survey study previously mentioned also reported patients with new-onset rhythm 
disturbances.25 Thus, having a close follow-up with these patients becomes essential.  Further studies are needed to understand the 
long-term implications and pathophysiology of vaccine-associated myocarditis. The authors do not recommend repeat vaccination 
with an mRNA vaccine. For patients above 18 years of age, a viral DNA-based vaccination is an acceptable alternative. 

FOLLOW-UP
Patients with COVID-19-associated myocarditis usually have partial or complete recovery of cardiac function, but there is a risk 
of progression to arrhythmias and cardiac failure. The timing for follow-up depends on the severity of myocardial dysfunction at 
presentation. As exercise can trigger arrhythmias, the American College of Cardiology recommends that athletes diagnosed with 
myocarditis should refrain from exercise for at least three to six months after diagnosis.26 While there is no expert consensus on 
follow-up studies, cardiologists may obtain a cardiac stress test at a three to six-month follow-up to determine if the patient is safe 
to return to exercise. 66% of institutes in a multi-center survey study of mRNA COVID-19 vaccine-associated myocarditis across 57 
institutions recommended a stress test before returning to full activity.25 Many cardiologists also obtain a cardiac MRI to evaluate the 
extent of residual inflammation and/or scarring to help with the clearance for sports and for prognosis. If the patient continues with 
ongoing inflammation on imaging, they are recommended to continue refraining from exercise until resolution. 

CONCLUSION
Providers should be aware of the variety of presentations of myocarditis associated with COVID-19. Isolated myocarditis with 
COVID-19 appears rare, while MIS-C is more commonly described in the literature. In addition, myocarditis in relation to SARS-
CoV-2 vaccination has also been reported. With prompt diagnosis and initiation of treatment, COVID-19-associated myocarditis has 
favorable outcomes. Even so, this population has a risk of sudden cardiac death. Therefore, providers should be aware of the potential 
cardiac manifestations of SARS-CoV-2 infection and vaccination in the pediatric population, as well as basic initial management and 
when to refer to a specialist. 
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ABSTRACT
BACKGROUND:

Hypoglycemia is a common occurrence in newborns. This poses a risk of damage to their central nervous system and devastating 
neurodevelopmental outcomes. Management of hypoglycemia historically includes attempting formula or breastfeeding, IV dextrose 
infusions, and admissions to the NICU for closer monitoring. Our objective is to decrease NICU admissions for hypoglycemia while 
decreasing invasive management of hypoglycemia in neonates.

METHODS:

Newborns ≥35 weeks with no congenital malformation were included in our study. A protocol managing asymptomatic hypoglycemia 
with oral dextrose gel was implemented. The primary goal identified was to decrease NICU transfers for hypoglycemia management 
in all infants and those identified as at-risk. Secondary outcomes included reducing the length of stay and increasing breastfeeding 
rates in both populations. 

RESULTS:

Overall, there was a statistically significant decrease in NICU admissions from 10% to 2% for at-risk neonates. Our secondary outcome 
also found a statistically significant reduction in the length of stay for at-risk neonates. There was no statistically significant difference 
in breastfeeding rates before and after protocol implementation. There was no statistically significant decrease in primary or secondary 
outcomes overall in those not deemed at-risk.

CONCLUSION:

Oral dextrose gel protocol decreased NICU admission rates for those at risk for hypoglycemia and secondarily reduced the length of 
stay for at-risk newborns. 

QUALITY IMPROVEMENT

Katherine Oliver1; Mathew Balette1; Reece Vesperman1; Willis Bell1; Jessica Corners1;  
Caneisaya Matthews MS1; Christine Krier DO, FAAP1,2 
1Florida State University College of Medicine 
2Studer Family Children’s Hospital at Ascension Sacred Heart

Neonatal Hypoglycemia Management
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BACKGROUND
Neonatal hypoglycemia (NH) is a relatively common complication among the newborn population, with an incidence rate of 15-30%.1 
It can have devastating implications if not promptly and adequately treated.1,2,3 Symptomatic hypoglycemia poses several dangers to 
the overall well-being of a neonate. Clinical signs and symptoms of neonatal hypoglycemia include jitteriness/tremors, hypothermia, 
respiratory distress, apnea, central cyanosis, diaphoresis, hypotonia, lethargy, and seizures.2,3 The major concern in hypoglycemia is 
seizures, which may result in permanent neurological damage to the newborn if not rapidly addressed.3,4 Unfortunately, despite several 
studies on the topic, no specific plasma glucose concentration or duration of hypoglycemia has been identified as a determinant of 
neurodevelopmental impairment in at-risk infants.2

Several risk factors for neonatal hypoglycemia have been identified, and these are used to stratify concerns for possible hypoglycemic 
episodes. These risk factors include small for gestational age (SGA), defined as ≤10th percentile per growth chart; large for gestational 
age (LGA), defined as ≥90th percentile per growth chart; infants born to diabetic mothers, late preterm infants (LPT) defined as 34 
0/7-36 6/7 weeks, and infants born to mothers on beta blockers or terbutaline.2,3,5 As there is no evidence-based consensus on a standard 
blood glucose level with the lowest risk of morbidity and mortality2,4, the customary standard has been to maintain glucose levels 
above 40-50 mg/dL.2 Several preventative measures instituted to minimize risk include identifying at-risk infants early on, prompt 
feeding within 1 hour of birth, and provision of breastfeeding support.4 Historically, management strategies of NH include formula 
or breastfeeding, IV dextrose, and NICU admission for resistant cases.4

NH resulting in NICU admission may allow the infant to receive specialized care to assess for pathologic causes, but there are also 
reported disadvantages with taking this step. NICU admissions, often for self-limiting situations, expose the neonate to numerous 
opportunities for iatrogenic harm, such as venipuncture, sepsis evaluations, and the initiation of protocol-driven antimicrobial therapy.6 
NICU admission also disrupts mother-infant bonding, increases costs, and can be physically and emotionally stressful to the mother 
and infant.4 Newer studies are evaluating alternative methods to decrease NICU admissions, including prolonging skin-to-skin with 
mother and infant, delayed measurement of first blood glucose, encouragement of breastfeeding within the first hour of life, and 
administration of buccal dextrose gel for asymptomatic hypoglycemia.1,2,7,8 These studies have shown that prophylactic measures taken 
in the early newborn period can reduce the risk of developing neonatal hypoglycemia and decrease the likelihood of unnecessary 
admission to the NICU.1,7,9

In this quality improvement project, we aim to evaluate the implementation of a guideline-supported hypoglycemia protocol, specifically 
its usage of a dextrose gel intervention to reduce NICU admission rates for hypoglycemia. Dextrose gel is a safe, non-invasive, and 
inexpensive treatment option for improving blood glucose levels in infants without interrupting mother-infant bonding. We hope 
this protocol will lead to a decrease in NICU admissions, a reduction in overall length of stay, and an increase in breastfeeding rates. 

METHODS 
SETTING:

Our community hospital has a 39-bed level III NICU and a 28-bed level II NICU that provides tertiary care for a sizeable semi-rural 
area—approximately 1,000 NICU admissions per year, 80% for premature infants. The average stay for a NICU infant is 18 days. The 
facility has over 4,000 deliveries annually and is the regional referral center for complex obstetrics patients and critically ill neonates. 
Our facility is also a baby-friendly center that promotes the mother-infant dyad.

INTERVENTION:

An updated protocol was launched in December 2021 to decrease NICU admissions for hypoglycemia. The previous hypoglycemic 
protocol required a point-of-care glucose of 25-40 mg/dL to be treated with an attempt at feeding and a recheck 30 minutes after 
feeding. If glucose dropped below 25mg/dL, a rapid response was called, and IV dextrose was given with an admission to the NICU. 
Our new protocol is a nurse-driven protocol that was inspired by the 2011 American Academy for Pediatrics (AAP) recommendations 
(Figure 1).10 Inclusion criteria included asymptomatic neonates who met any of these criteria: those born to diabetic mothers, those 
>42 weeks GA, those <37 weeks GA, those LGA or SGA, and mothers taking Beta-Blockers or Terbutaline. The intervention begins 
by identifying these neonates and initiating the first feed within 60 minutes of birth. Thirty minutes later, obtain 1st POC glucose test. 
Based on the results, the nurse-driven protocol, as seen in Figure 1, states to either administer an oral glucose gel for those under 25 
and those 25-40 or continue to feed and monitor q3hrs for those >40. This protocol differs from the AAP protocol, as we emphasize 
the utilization of oral glucose gel rather than initiating IV glucose early on. Data was collected before and after the new protocol was 
implemented for two months in infants with a point-of-care glucose less than 70 mg/dL. Demographic characteristics can be found in 
Table 1. Risk factors for hypoglycemia are listed in Figure 1. Exclusion criteria can be seen in Figure 2. Those excluded from the study 
included those under 35 weeks gestational age, those born at hospitals other than our facility, those who were readmitted, and those 
with congenital malformations. Thirty-five weeks was implemented as a cut-off due to automatic NICU admissions per hospital policy.
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INFANTS AT RISK FOR HYPOGLYCEMIA

• Diabetic mother (IDDM or GDM)
• ≥ 42 weeks GA
• < 37 weeks GA
• LGA (>90th percentile) or SGA (<10th) Per Growth Chart
• Late Preterm Infant (35-36 6/7 weeks)
• Mothers taking Beta-blockers or Terbutaline

• Jitteriness; tremors
• Hypothermia (< 97.7 F/36.5 C degrees)
• Respiratory distress 

(e.g., tachypnea, nasal flaring, grunting, retractions)
• Apnea
• Central Cyanosis
• Diaphoresis

CLINICAL SIGNS/SYMPTOMS OF NEONATAL HYPOGLYCEMIA INCLUDE

SYMPTOMATIC

Immediately obtain POC glucose, initiate feeding

Notify  provider for orders if blood 
sugar 40 or less

ASYMPTOMATIC AT RISK INFANT

Initiate breast or formula feed (per mother’s choice) within 60 minutes of birth

Obtain 1st POC glucose 30 minutes after feeding finishes or no later than 2 hours after birth

Orange Category

Continue to feed at least q3h and 
perform POC glucose a.c. at least q3h

Yellow Category

Administer gel, feed, recheck POC 
glucose 30 min after feeding

Repeat 
Glucose in 

Yellow 
Category

Administer gel, supplement at least 10 mL of 
milk, repeat glucose 1 hour after feeding 

May repeat gel up to a total of 3 doses
Notify provider if glucose < 45 after 3 doses

**If 2nd repeat 
glucose remains in
ORANGE category, 

then notify 
provider STAT

Green Category

GLUCOSE GEL DOSING GUIDE 40%
Dextrose Gel: 0.5 mL/kg 

(round to nearest 0.5 mL)
Weight Dose (mL) Dose (g)
1.9 – 2.499 kg 1.0 mL 0.4 g
2.5 – 3.499 kg 1.5 mL 0.6 g
3.5 – 4.5 kg 2.0 mL 0.8 g
Greater than  4.5 kg 2.5 mL 1.0 g

Repeat 
Glucose in 

Orange 
Category**

Repeat 
Glucose 
in Green 
Category

Blood Sugar Table Based on Age after Birth

Blood Sugar 
Category Birth - 4 hours 4 - 24 hours

Orange <25* <35

Yellow 25-40 35-44

Green >40 ≥45
*Glucose <25 or too low to register

Once 2 consecutive a.c. glucoses are in
GREEN CATEGORY

change POC glucose screens to q6h
o If GA <37 weeks or SGA, follow a.c. 

glucoses q6h for 24 hrs after birth
o If GA ≥ 37 weeks, change to a.c. glucoses 

q6 hr for 12 hrs after birth
o Glucose screening should continue for at 

least 12 hours from a previous low 
glucose

• Exaggerated Moro reflex
• Abnormal cry: weak or high-pitched
• Irritability, lethargy, stupor
• Hypotonia
• Poor feeding
• Seizure
• Eye-rolling

** Notify provider if glucose is <40  and 
infant is < 24 hrs of age**

 

Post-Protocol Intervention 
n = 217 

 

Pre-Protocol Baseline 
n = 354 

85 were not included:  
    55 were < 35 weeks old 
    27 were not born at facility     

or were readmitted 
    3 had congenital anomalies 

97 were not included:  
 .  24 were < 35 weeks old 

 73 were not born at facility    
or were readmitted 

..0 had congenital anomalies 

0 Risk Factors 
n = 98 

1+ Risk Factor  
n = 171 

Included: n = 269 Included: n = 120 

0 Risk Factors 
n = 50 

1+ Risk Factors 
n =70  

1 Risk Factors 
n = 133 

3 Risk Factors 
n = 8 

2 Risk Factors 
n = 30 

1 Risk Factors 
n = 51 

2 Risk Factors 
n = 15 

3 Risk Factors 
n = 4 

Figure 1: Hypoglycemia protocol

Nurse-driven protocol for neonates both asymptomatic and symptomatic with hypoglycemia.

Abbreviations: ac, ante cibum meaning before meals; GA, gestational age; GDM, gestational diabetes mellitus; IDDM, insulin-
dependent diabetes mellitus; POC, point of care; q3h, every 3 hours.

Figure 2: Exclusion Criteria

Exclusion criteria and sub-divisions of those included in the intervention.
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Table 1: Demographic Characteristics 
Demographic characteristics of mothers and infants were included in data collection.

Table 2: Total NICU Admissions 
Percent of neonates transferred to the NICU and the p-value results of chi-squared analysis 
comparing the pre- and post- protocol groups. 

Table 3: At-Risk NICU Admissions 
Percent of neonates with one or more risk factors for hypoglycemia who were transferred 
to the NICU and the p-value results of chi-squared analysis comparing the pre- and post- 
protocol groups. 

PRE-PROTOCOL POST-PROTOCOL

n=269 n=120

Feature:

Gestational Age 37 wk 5 d (±1wk 5 d) 37 wk 6d (±1 wk 4 d)

Birth Weight 3.14 kg ± 0.67 kg 3.24 kg ± 0.64 kg

Vaginal Deliveries (%) 167 (62) 70 (58)

Cesarean Deliveries (%) 102 (38) 50 (41)

Maternal Age (Range) 29.9 (16-44) 29.6 (18-42)

Length of Stay (Range) 3.18 (1-72) 2.84 (1-54)

Breast Feeding (%) 106 (40.5) 38 (31.9)

Bottle Feeding (%) 94 (35.9) 40 (33.6)

Both (%) 62 (23.6) 41 (34.4)

Risk Factor for NH:

Diabetic Mother (%) 49 (18) 24 (20)

LGA (%) 39 (15) 17 (14)

SGA (%) 44 (16) 10 (8)

LPT (35w - 36w+6) (%) 63 (23) 32 (26)

Maternal use of beta-blocker or terbutaline (%) 21 (8) 12 (10)

Average # of Risk Factors 0.81 0.78

PRE-PROTOCOL 
n = 269

POST-PROTOCOL 
n = 120

NICU Admissions 46 17

% of Sample Population 17 14

p=.468

PRE-PROTOCOL 
n = 212

PRE-PROTOCOL 
n = 212

NICU Admissions 22 22

% of Sample Population 10% 10%

p=.015
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MEASUREMENT:

The primary outcome of this study was to decrease NICU admissions. Secondary outcome goals include reducing length of stay and 
increasing breastfeeding rates. Five hundred seventy-one charts were individually reviewed, and data was manually extracted on those 
that met inclusion criteria.

ANALYSIS:

Univariate analysis was performed. Simple t-tests were used for quantitative data sets. The Chi-squared test was used for binary 
categorical data analysis. Baseline and post-protocol NICU admissions and lengths of stay were then compared to obtain a p-value to 
determine statistical significance. 

RESULTS
Of the 571 original study participants (354 baseline, 217 post-intervention), 182 were excluded. A total of 389 participants (269 BL, 
120 PI) were included in the study (Table 1 and Figure 2). A p-value of < .05 was used to determine statistical significance. 

There was a non-statistically significant decrease in the percentage of total NICU admissions from 17% at baseline to 14% post-
intervention (Table 2). Likewise, a non-statistically significant (p-value = .534) decrease in the average length of stay occurred when 
comparing both groups (baseline 3.2 ± 4.9 days, intervention 2.8 ± 4.9 days). No statistically significant difference was found (p=.668) 
in the percentage of breastfeeding infants at discharge (baseline 64%, intervention 66%).

At-risk neonates were defined as having one or more risk factors for neonatal hypoglycemia (Table 1). Of the 241 at-risk patients 
included in the study, 171 were in the baseline group, and 70 were in the intervention group. There was a statistically significant 
(p-value= 0.015) decrease in the percentage of all-cause NICU admissions in those at risk from 10% pre-intervention to 2% post-
intervention (Table 3). Likewise, a statistically significant (p-value = 0.028) decrease in the average length of hospital stay occurred when 
comparing at-risk patients at baseline (2.7± 1.8 days) to at-risk patients post-intervention (2.3 ± 1.1 days). There was no statistically 
significant difference (p=0.860) in the percentage of at-risk breastfeeding patients at discharge (baseline 65%, intervention 64%). 

DISCUSSION
This intervention successfully reduced the percentage of NICU transfers among neonates at risk for hypoglycemia in our institution 
from 10% to 2%. This intervention was intended to reduce the waste of resources and human resources while promoting the mother-
infant dyad. The new protocol provides an easy-to-follow process that eliminates the need for urgent NICU evaluation and provides 
an effective method of correcting hypoglycemia that doesn’t involve disrupting the mother-infant dyad or invasive procedures such 
as starting IVs. We also found the average length of stay for at-risk newborns decreased. This secondarily allows for more hospital 
beds and NICU beds to be available for other patients who may need closer monitoring and interventions that are more advanced. 

While breastfeeding rates showed no change between the groups, this fact may be accounted for by the opportunity for mothers to feed 
their newborns with expressed breast milk if admitted to the NICU. Additionally, some mothers opted to formula feed their babies 
despite having the opportunity to breastfeed, which confounds the assessment of the protocol’s effect on this measure. Documentation 
of feeding preference was inconsistent across providers, which was an additional limitation to evaluating breastfeeding rates.

This study was a single-center study at an institution with only NICU (level III); this may narrow the generalizability to other 
institutions. There was limited intervention time following the implementation of the new protocol, and the data extraction tool only 
pooled patients with glucose events under 70mg/dL, which may have impacted sample size as asymptomatic neonates above this value 
were omitted. Our data extraction tool also made it challenging to identify NICU admission specifically for hypoglycemia, which 
required us to generalize our findings to total all-cause NICU admissions instead. Lastly, other health policies were instituted at our 
institution during the same time frame, including implementing early feedings within two hours of birth and checking blood glucose 
one hour after the first feeding, which may have created confounding in this study.

Due to the limitations of this study, further research utilizing more data as it becomes available may be useful to compare annual data 
from 2021 to 2022 since our protocol was implemented at the end of 2021. With more data, this study may increase its power. Future 
studies may include looking at cost outcomes and breastfeeding rates further in depth. 

Overall, implementing the new hypoglycemia protocol and adding glucose gel to the neonatologist’s toolbelt was an easy and cost-
effective way to reduce NICU admissions among infants at risk for hypoglycemia. 
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Pediatric residents from throughout the state of Florida gathered for two days devoted to their education at the Pediatric Resident 
Forum, part of the Florida Chapter of the American Academy of Pediatrics’ annual conference, The Future of Pediatric Practice 2023. 

This year’s Resident Forum saw the expansion of the SimWars simulation competition which was launched in 2022 in collaboration 
with the simulation team at Nemours Children’s Hospital. Teams from nine of the state’s residency programs competed in this second 
annual competition. Each team was comprised of four residents, each assigned to a specific position and role to play in the simulation. 
The scenario was presented to each team immediately prior to their turn. The team members talked through their actions while the 
simulation was broadcast from a camera on the lead resident to a screen in the room for the audience. Following completion of the 
scenario, the team members received immediate feedback from the panel of judges. 

All teams performed well, and after careful review of each team’s overall performance, the team from Memorial Healthcare System’s 
Joe DiMaggio Children's Hospital comprised of Drs. Gail Budhu, Jasmeka McCord, Kaydeen Morris-Whyte, and Tiffany Campbell 
was named this year’s FCAAP SimWars Champion. Congratulations to the entire team for their exceptional performance! We thank 
our SimWars Coordinators Drs. Robert Smith and Sindy Villacres, and Judges Drs. Luis Garcia-Chacon, Lisa Gwynn, Monica Alba 
Sandoval, and Jennifer Takagishi.

Pediatric residents were also in the spotlight during the 2023 Resident Brain Bowl! The ever-popular Jeopardy! format quiz competition 
featured 12 teams from Residency Programs across Florida competing for top honors as the best and brightest. Congratulations to 
our 2023 Champions, Nemours Children’s Hospital Orlando comprised of Drs. Nikki Jones, Anevea Tinnery, Urdur Jonsdottir, and 
alternate Caren Ishikawa! Special thanks to our Brain Bowl Host Dr. Lisa Gwynn, Judges Drs. Rana Alissa, Corinne Bria, Sharon 
Dabrow, Luis Garcia-Chacon, Carolyn Marasco, and Jennifer Takagishi, and Question Writers Drs. Corinne Bria, Luis Garcia-Chacon, 
Zac Gohsman, Carolyn Marasco, Cameron Rosenthal, and Jamee Walters. 

Rounding out the Pediatric Resident Forum were the Resident Abstract Presentations. FCAAP invited Residents from across Florida 
to submit original abstracts in one of three categories: Original Research (including advocacy), Quality Improvement Projects, and 
Case Reports. Residents presented their posters and ideas to a panel of distinguished doctors who selected the best presentations in 
each category for top honors. A total of 3 Original Research, 6 Quality Improvement, and 17 Case Report abstracts were accepted. 

Congratulations to all of the resident presenters, especially Dr. Becky Li (Best Abstract in Case Report - An Unusual Complication 
of Otitis Media), Dr. Caroline Anderson Clark (Best Abstract in Original Research - The Effects of Novel SARS-CoV-2 on Pediatric 
Appendicitis Complications – A Retrospective Chart Review), and Dr. Stephanie Lee (Best Abstract in Quality Improvement - 
Implementation of a Standardized Approach to Transition Improves Transfer of Care of Young Adults with Inflammatory Bowel 
Disease). 

Special thanks to our Abstract Reviewers Drs. Brittany Bruggeman, Beatriz Cunill-De Sautu, Shani Cunningham,  
Sharon Dabrow, Luis Garcia-Chacon, and Akshata Hopkins, and Poster Judges Drs. Rana Alissa, Brittany Bruggeman, Brandon Chatani,  
Shani Cunningham, Sharon Dabrow, Luis Garcia-Chacon, and Lisa Gwynn.

2023 Resident Forum Review

Becky Li, MD; Breyonna Maddox, DO; Joselyn Ye Tay, MD; Shanna Kowalsky, DO; Christie De La Vega, MD 
Nicklaus Children's Hospital Pediatric Residency Program 
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2023 Resident Forum Review

INTRODUCTION
Otitis media is a common illness in pediatric patients and is associated with multiple complications. We discuss our patient, a 3-year-
old female recently diagnosed with otitis media infection presenting with abnormal eye deviation.

CLINICAL CASE SUMMARY
A 3-year-old previously healthy female presented to the emergency department with headache, photophobia, and abnormal eye 
deviation. She was seen three days prior at an urgent care for cough, fever, and left ear pain, was diagnosed with bilateral otitis media 
and sent home on amoxicillin. On the day of admission, she complained of headache, photophobia, and what appeared to be right 
esotropia. The initial exam proved to be difficult due to patient irritability and uncooperativeness. There was questionable right 
abducens nerve palsy. The left tympanic membrane appeared erythematous with purulent fluid, and right tympanic membrane had 
effusion. Nasal congestion present, but patient afebrile. The remaining cranial nerves were intact and neurological exam, including 
gross motor exam, reflexes, and gait were normal. No meningeal signs present. Parents reported complaints of left sided facial pain 
and photophobia. Subsequent exams showed resolution right esotropia and emergence of left esotropia. Labs showed no leukocytosis 
(WBC 9.9) and C-reactive protein elevated at 2.5 mg/dL. MRSA Nares negative. Bacterial culture of middle ear fluid negative. An MRI 
of the brain/orbits and MRV showed signal abnormality of the left mastoid air cells and petrous bone with contrast enhancement, 
as well as partial sinus thrombosis of the left sigmoid sinus. In addition to cerebral vein thrombosis, the patient was diagnosed with 
Gradenigo syndrome.

DISCUSSION
Gradenigo Syndrome is a clinical diagnosis consisting of triad of abducens nerve palsy, suppurative otitis media, and pain in distribution 
of trigeminal nerve. Gradenigo Syndrome traditionally presents in the setting of untreated or partially treated otitis media where 
petrous bone inflammation leads to abducens nerve and trigeminal nerve palsies. Imaging is warranted to help rule out differentials: 
osteomyelitis, petrous effusion, or neoplasms. In our case, ipsilateral left-sided abducens nerve palsy was expected given the left-
sided otitis media and left petrous bone enhancement. However, it was unusually delayed and preceded by the contralateral side 
deficit in this patient, making our case more distinct. Her presentation raises the question of possible increased intracranial pressure 
causing the contralateral deficit. She was evaluated by multiple specialties on admission, treated with intravenous ceftriaxone and 
subcutaneous enoxaparin, and eventually discharged home with subsequent follow-ups. She eventually transitioned to oral antibiotics 
and anticoagulant therapy, which was stopped when thrombosis was no longer seen on repeat MRI/MRV. It is important for clinicians 
to be aware of the many unique presentations and potential complications of otitis media, including abducens nerve palsy, facial pain, 
and even sinus thrombosis.

LESSONS LEARNED
Otitis media is a common illness in patients, affecting 80% of patients at least once in their lifetime. Thus, it is important to consider 
the rare complications. Gradenigo Syndrome and cerebral vein thrombosis are rare complications, both of which our patient had.  
Her initial contralateral abducens nerve palsy may be secondary to increased intracranial pressure. 

Becky Li, MD; Breyonna Maddox, DO; Joselyn Ye Tay, MD; Shanna Kowalsky, DO; Christie De La Vega, MD 
Nicklaus Children's Hospital Pediatric Residency Program 

An Unusual Complication of Otitis Media
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INTRODUCTION
It is well established that a greater length of time until acute appendicitis presentation corresponds with higher rates of disease 
complications. Secondary to fear of contracting SARS-CoV-2 (COVID-19) resulting in delayed presentation to the emergency setting, 
these studies may lead one to believe that the 2019 Coronavirus Pandemic may have an impact on the quantity of appendicitis 
complications in the pediatric population. The aim of this study is to determine if the novel SARS-CoV-2 virus contributes to an 
increase in pediatric appendicitis complications, such as appendix rupture or abscess formation. 

METHODS
A retrospective chart review that compared various outcomes of appendicitis cases in a sample size of 100 pediatric patients aged 
0-18 years who presented to Tampa General Hospital Emergency Department between between two time periods. April 1st, 2020, 
was designated as the pre-Covid cutoff data for reviewed clinical data. The data for this chart review was collected into two different 
private data documents. This was performed to achieve appropriate patient deidentification. Primary outcomes analyzed included 
days of patient symptoms and presence of well-established associated select lab abnormalities and/or systemic symptoms. Secondary 
outcomes were length of hospital stay, antibiotic duration, and presence of disease complication (perforation or abscess) and/or post-
operative complications. The outcome variables were measured using Mann-Whitney U tests for continuous outcomes and chi-square 
tests for categorical outcomes. A P-value <0.05 was considered statistically significant.

RESULTS
The study revealed no differences in demographics characteristics between the pre-COVID and COVID groups. The days of symptoms 
were significantly higher during COVID (2.48+/-2.83 days) compared to pre-COVID (1.56+/-1.66 days), p=.024 and patient’s hospital 
length of stay was significantly higher during COVID (2.54+/-3.47 days) compared to pre-COVID (1.56+/-1.66 days), p=.010. 
Additionally, patients were more likely to have a perforation during COVID (28.3%) compared to pre-COVID patients (8.2%), p=.006. 

DISCUSSION
The Covid-19 Pandemic resulted in catastrophic unforeseen loss of human life, as well as significant societal disruption from a 
social, economic, and routine health maintenance perspective. The results from this retrospective review, demonstrate the pandemics 
unprecedented effects and disruption on the world’s healthcare system. This is specifically exemplified in the statistically significant 
increase of acute appendicitis complications within the pediatric population during the height of the COVID-19 pandemic when 
compared to the year prior.

Caroline Anderson Clark, DO; Taylor Tragresser, DO; Kaitlyn Steward, DO; Jasmine Patterson, MD  
University of South Florida Pediatric Residency Program 

The Effects of Novel SARS-CoV-2 on Pediatric Appendicitis 
Complications – a Retrospective Chart Review

Stephanie Lee, MD; Vidiya Sathananthan, MD; Daphna Katz, MD; Amber Langshaw, MD; Liz Bayes Santos, MD 
University of Miami Miller School of Medicine Pediatric Residency Program at Holtz Children’s Hospital
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The Effects of Novel SARS-CoV-2 on Pediatric Appendicitis 
Complications – a Retrospective Chart Review

INTRODUCTION
Young adults with Inflammatory Bowel Disease (IBD) who are not adequately prepared to transfer care from pediatric to adult providers 
are at risk of poor outcomes and incurring high healthcare costs, including increased rates of avoidable ER visits and hospitalizations 
due to disease flares and higher rates of uninsurance. Although there are national guidelines for transition of IBD patients, only 12% 
of providers nationwide are aware of and use these guidelines in clinical practice. Educating patients about their disease, teaching 
independence, and counseling on the importance of managing their chronic illness early on is crucial to ensure successful transition 
from pediatric to adult care.

AIMS
In the setting of a large urban pediatric GI practice, we aimed to increase the percentage of patients aged 14 – 17 years with IBD being 
introduced to the concept of transition of care, being helped with knowledge building, and being encouraged to practice independence, 
and to increase the percentage of patients aged 18 – 21 years with IBD initiating the process of transfer of care, all by 50% over 12 
months. Our balancing measure was not to significantly increase the average duration of an IBD clinic visit.

METHODS
Prior to intervention design, a multi-disciplinary team was formed, root cause analysis amongst pediatric and adult GI was performed 
to identify barriers to an effective transition of care process at our institution, and a key driver diagram was created. We then designed 
and implemented 3 interventions through iterative plan-do-study-act cycles. Statistical process control charts were used to evaluate 
the impact of the interventions over 12 months, with data evaluated every 2 weeks over that period. Duration of IBD visits was used 
as a balancing measure. 

Specifically, our first intervention was training pediatric GI providers on how to support gradual transition of care by counseling 
patients and parents on specific topics using a one-page guide adapted from the North American Society for Pediatric Gastroenterology, 
Hepatology and Nutrition transition checklist. Dot phrases in the electronic medical record (EMR) were created for providers to 
document transition discussions. The second intervention was automatic e-mail reminders every other week for pediatric GI providers 
to discuss transition with IBD patients. The third intervention was training on use of transition-related ICD codes and use of physical 
information on transition (i.e. signs) in the pediatric clinics to facilitate transition discussions. Data on the use of the dot phrases and the 
duration of IBD visits was collected from the EMR every two weeks to study the impact of each intervention over time for 12 months.

RESULTS
Total transition discussions increased to a mean of 38%. Transition discussions with patients aged 14 - 17 years increased to a mean 
of 25% from baseline of 0%. Patients aged 18 - 21 years initiating transfer of care increased from a mean of 6% to 30% following our 
interventions with special cause variation. There was no difference in the duration of IBD visits throughout the study period. 

CONCLUSION
By implementing a new standardized approach to transition young adults with IBD we improved the transfer process at our institution 
without prolonging clinic visits.

Stephanie Lee, MD; Vidiya Sathananthan, MD; Daphna Katz, MD; Amber Langshaw, MD; Liz Bayes Santos, MD 
University of Miami Miller School of Medicine Pediatric Residency Program at Holtz Children’s Hospital

Implementation Of A Standardized Approach to Transition 
Improves Transfer of Care of Young Adults  
With Inflammatory Bowel Disease
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2023 Medical Student Research Forum
The Department of Pediatrics and the University of Florida College of Medicine sponsored the 9th Annual Pediatric Medical 
Student Research Forum at FCAAP’s annual conference, the Future of Pediatric Practice 2023. This was truly a national stage, 
with over 70 students from coast to coast representing over 10 states, including the islands of Antigua and Barbados. We were 
impressed by the superior level of research on the platform and poster presentations. 

We sincerely appreciate our keynote speaker, Dr. Karen Young, Professor of Pediatrics at the University of Miami Miller School of 
Medicine/Holtz Children’s Hospital, for her amazing, inspirational message to the medical students. 

We also thank our faculty judges, Drs. Rashmin Savani, Jim Wynn, Molly Posa, Laura Jacobsen, Thao Vu, Puneet Tung, Matthew 
Gurka (University of Florida), and Gene Chen (Orlando Health), for their dedication to this event as their participation was 
critical in offering feedback and inspiration to all medical student participants. We believe that each medical student left the 
forum inspired to better care for children and challenged to make discoveries to improve our understanding of pediatric illnesses.

We also extend special appreciation to our sponsors and partners at the University of Florida College of Medicine, the Society for 
Pediatric Research, and the Florida Chapter of the American Academy of Pediatrics, and to our Student Forum organizers Dr. 
Rashmin Savani, Dr. Maria Kelly, and Mr. Larry Compton of the University of Florida College of Medicine.

Of the many talks and posters, special recognition goes to the individuals listed below. 

ORAL PRESENTATIONS
	■ First Place - Camila Sarcone, University of Florida

	■ Second Place - Bailey Hamner, University of South Florida Morsani College of Medicine

	■ Third Place (co-awardee) - Jacob Strelnikov, Washington University School of Medicine

	■ Third Place (co-awardee) - Emily Hooker, University of Alabama at Birmingham Heersink School of Medicine

POSTER PRESENTATIONS
	■ First Place - Anais Iglesias, FIU Herbert Wertheim College of Medicine

	■ Second Place - Morgan Lacken and DeMarria Miles, American University of Antigua

	■ Third Place (co-awardee) - Alex Culver, Eastern Virginia Medical School

	■ Third Place (co-awardee) - Janvi Agrawal, Eastern Virginia Medical School   

Alex K. Culver; Janvi Agrawal; Brady Goggin; Luwam Abeselom; Dannielle Long; Renee Brown; Taylor Drake;  
Amanda Graves; Gwen George; Samra Rashid; Rose Danver; Tran Phung; Kelli J. England; Amy C. Paulson;  
Matthew C. Herman; Hongyun “Tracy” Fu 
Eastern Virginia Medical School 



THE FLORIDA PEDIATRICIAN – FALL 2023 23

2023 Medical Student Research Forum
BACKGROUND
Although high rates of teen pregnancy and sexually transmitted infections (STIs) have been consistently reported in Eastern Virginia, 
access to comprehensive sex education (CSE) for adolescents is limited due to socioeconomic, cultural, and structural barriers. The 
Teen Health 360 program adopted the Get Real Comprehensive Sex Education That Works curriculum for pilot among adolescents. 
This study examined the effect of the program on sexual health knowledge among middle school program participants.

METHODS
Participants were recruited between May 2021 and August 2023 through various channels, using a parent opt-in form. Academy 
sessions were delivered online or in-person by trained health educators. Program monitoring data was collected using pre- and post-
assessments, fidelity logs, and participant feedback forms. Descriptive statistics and regression analysis were performed to examine 
differences in sexual health knowledge between pre- and post-assessment, and differential changes across sub-groups of program 
participants.    

RESULTS
Among the 296 Grade-six program participants, 209 completed the pre-assessment and 181 completed the post-assessment. 
Significant increases were revealed in knowledge related to anatomy and reproduction (mean scores: 3.16 vs 4.35) with the increase 
being larger among in-person participants (52%), relative to virtual participants (29%) and among African American (47%), relative 
to Asian/Pacific-Islander (47%), White (31%) and adolescents of other race/ethnicity (31%). Over 90% of adolescents said they were 
glad they attended the pilot program and would recommend it to their peers. 

CONCLUSIONS
This program is a feasible and effective approach to increase knowledge about puberty, developmental, and sexual health 
among adolescents under the context of the COVID-19 pandemic.

Alex K. Culver; Janvi Agrawal; Brady Goggin; Luwam Abeselom; Dannielle Long; Renee Brown; Taylor Drake;  
Amanda Graves; Gwen George; Samra Rashid; Rose Danver; Tran Phung; Kelli J. England; Amy C. Paulson;  
Matthew C. Herman; Hongyun “Tracy” Fu 
Eastern Virginia Medical School 

Teen Health 360 Academy: Implementing Comprehensive  
Sex Education among Adolescents in Eastern Virginia  
Under the Context of COVID-19 Pandemic  
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BACKGROUND & OBJECTIVES
The US is projected to experience a shortage of physicians and pediatric specialists in the next decade. One proposed solution is 
increasing access to medical school for interested students. The Panther Cub Pediatrics Pathway to Medicine program based within a 
free community health clinic aims to provide underrepresented pre-health students with clinical, volunteer, leadership, and mentorship 
opportunities to strengthen their respective program applications. This study seeks to evaluate program benefits and outcomes for 
future quality improvement.

METHODS & ANALYSIS
An anonymous Qualtrics survey was distributed to past and current participating pre-health students. Outcomes of interest included 
perceived benefits of clinical exposure, mentorship, professional development, and personal growth. Medical school and physician 
associate program application outcomes and suggestions for program improvement were also of interest. A descriptive analysis of 
survey responses was performed.

RESULTS
A total of twenty-three survey responses were obtained with a 100% response rate. All participants perceived themselves as stronger 
program applicants and were “extremely likely” to recommend this program to others. Major themes of program benefits included 
clinical exposure, working with underserved patients, developing skills to address social challenges in healthcare, and mentorship. Of 
12 participants who applied to medical school, 11 have successfully matriculated. Suggestions for improvement included additional 
community outreach opportunities and dedicated clinical skills workshops.

CONCLUSION
Participation in the Panther Cub Pediatrics Pathway to Medicine program was a valuable experience for our pre-health students. 
Along with the support offered for students to succeed as applicants, the early exposure to clinical pediatrics may help increase future 
physicians entering pediatric specialties. 

Anais Iglesias1; Brooke Schwartz1; Juliana Quintero2; Brianna Ulloa2; Nicole Perez2; Katherine Semidey MD1,2 
1Herbert Wertheim College of Medicine, Florida International University, Miami 
2UHI CommunityCare Clinic, Miami

Panther Cub Pediatrics Pathway to Medicine:  
A Qualitative Assessment of Students Experiences  
in a Pre-Health Pathway Program

Bailey Hamnera; Diep Nguyen, MA, PhD1; Rahul Mhaskar MPH, PhD1; Edith Z emanick, MD2;  
Neil Goldenberg, MD, PhD3; Racha Khalaf MD1 
1University of South Florida Morsani College of Medicine  
2Children’s Hospital Colorado 
3Johns Hopkins All Children’s Hospital
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Panther Cub Pediatrics Pathway to Medicine:  
A Qualitative Assessment of Students Experiences  
in a Pre-Health Pathway Program

BACKGROUND/OBJECTIVES
Health disparities are prevalent among patients with cystic fibrosis (CF), and socioeconomic status (SES) is a strong predictor of disease 
severity. Rates of prescribing vitamins, supplements, and antibiotics to patients with cystic fibrosis (PwCF) vary with SES. However, 
there is a gap in the literature regarding SES and acid blockers, commonly prescribed to PwCF, although there are growing concerns 
about their association with poor pulmonary and nutritional outcomes.

METHODS/ANALYSIS
We are conducting a retrospective cohort study using CF Foundation registry data from 2005-2020 to investigate associations between 
prescription of acid blockers (histamine-2 receptor antagonist, protein pump inhibitor), SES (insurance, income, sex, race, ethnicity), 
and pulmonary/nutritional outcomes in PwCF diagnosed < age 21.  Relationships are analyzed using Chi-squared and Satterthwaite 
tests; p<0.05 is considered statistically significant.

RESULTS
Preliminary analysis identified 28,276 eligible PwCF. Acid blockers were prescribed at least once in 75%, significantly associated with 
race, ethnicity, average annual income, and type of insurance (p<0.0001).  PwCF prescribed acid blockers were significantly younger 
at time of diagnosis (mean 1.4 years, SD 3.1) than those never prescribed (mean 2.8, SD 4.9) (p<0.0001). There was no association 
between acid blockers and sex (p=0.16).

CONCLUSIONS
This data highlights the significant association of acid blocker use with SES and age at diagnosis, illustrating how health disparities 
modify management, intervention, and thus outcomes in PwCF. Better understanding of these associations may aid in addressing 
barriers to health equity through development of improved treatment strategies, patient outreach, and advocacy efforts.  Multivariate 
analysis is ongoing.

Bailey Hamnera; Diep Nguyen, MA, PhD1; Rahul Mhaskar MPH, PhD1; Edith Z emanick, MD2;  
Neil Goldenberg, MD, PhD3; Racha Khalaf MD1 
1University of South Florida Morsani College of Medicine  
2Children’s Hospital Colorado 
3Johns Hopkins All Children’s Hospital

Health Disparities in Medical Management  
of Patients with Cystic Fibrosis
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BACKGROUND & OBJECTIVES
Prior studies have found reduced relative pancreas weight (RPW; PW [g] / body weight [kg]) in type 1 diabetes (T1D) and islet 
autoantibody positive (AAb+) organ donors and increased rates of acute and chronic pancreatitis in T1D donors. However, the 
relationship between these findings is not known. We aimed to determine the prevalence of exocrine pathology (chronic pancreatitis, 
acute pancreatitis, acinar atrophy, fatty infiltrate, and interstitial fibrosis) in T1D, single islet autoantibody, multiple islet autoantibody, 
and control subjects and its association with relative pancreas weight (RPW). We hypothesized that exocrine pathology would be 
increased in multiple AAb+ and T1D but not in single AAb+ donors and that findings would be associated with reduced RPW. 

METHODS & ANALYSIS
All nPOD subjects with T1D (n=116), single AAb+ (n=17), multiple AAb+ (n=7), and controls (n=139) available through June 2022 
whose age at death was 25 years or younger were included. Donor demographics and RPW were obtained from the nPOD DataShare 
portal. Histopathologic images were reviewed on the nPOD online pathology database. Specifically, we evaluated for the presence of 
insulin positivity, insulitis, acute (acinar cell loss, polymorphonuclear cell infiltrate, fat necrosis, and hemorrhage) and chronic (acinar 
cell loss, mononuclear cell infiltrate, and fibrosis) pancreatitis, acinar atrophy, fatty infiltrate, and interstitial fibrosis.

SUMMARY OF RESULTS
Subjects with chronic pancreatitis (p=0.016) and acinar atrophy (p<0.0001) were more likely to have a smaller RPW both generally and 
within T1D subjects (p=0.0012 & p=0.04 respectively). Donors with single autoantibodies did not have any significant differences in 
RPW or exocrine histopathology. Donors with multiple antibodies were more likely to have chronic pancreatitis (p=0.01) and acinar 
atrophy (p=0.03) but did not have significant differences in RPW. T1D donors were more likely to have acute pancreatitis (p=0.0005), 
chronic pancreatitis (p<0.0001), acinar atrophy (p<0.0001), and smaller RPW (p<0.001); with a longer diabetes duration correlated 
with smaller RPW (r=-0.43, p<0.0001).

CONCLUSIONS
In this young cohort, RPW was significantly smaller in subjects with acinar atrophy or chronic pancreatitis, both in the overall 
population and among T1D donors, indicating that the smaller pancreatic size seen in T1D subjects is a biomarker for these 
histopathologic changes. Acinar pathology was present in donors with multiple autoantibodies despite a lack of difference in RPW, 
suggesting that inflammatory changes within acinar tissue may precede loss of pancreatic volume.

Camila Sarcone; Lisa Turk; Laura Jacobsen; Martha Campbell-Thompson; Brittany Bruggeman 
University of Florida

Chronic Pancreatitis and Acinar Atrophy Characterize Young 
Npod Donors with Reduced Pancreas Organ Weight and May 
Precede This Finding in the Progression to Type 1 Diabetes

Emily Hooker, BS,1; Madeline Eckenrode, MD2; Betsy Hopson, MSHA2,3,4; Carlie Stein Somerville, MD2,5 
1University of Alabama at Birmingham, Heersink School of Medicine, Birmingham, Alabama, USA 
2Department of Medicine, University of Alabama at Birmingham, Alabama, USA 
3Department of Neurosurgery, University of Alabama at Birmingham, Alabama, USA 
4Division of Pediatric Neurosurgery, University of Alabama at Birmingham, Alabama, USA 
5Department of Pediatrics, University of Alabama at Birmingham, Alabama, USA
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BACKGROUND
Approximately one million adolescents with medical complexity transition into adult healthcare each year. Pediatric and adult providers 
have identified barriers to transition, including insufficient knowledge of resources, a lack of r eimbursement for transition services, 
and a shortage of providers. Because of these barriers, the healthcare needs and challenges of this population have been understudied. 
This presentation describes findings regarding nutrition, mental health, transition readiness, and caregiver burnout among medically 
complex adolescents and young adults seen in an interdisciplinary transition clinic in Alabama. 

METHODS
All patients seen at the STEP clinic within its first year (n = 169) were evaluated through validated assessments of transition readiness 
(TRAQ), and/or caregiver burden (ZBI), and/or mental health (PHQ9, GAD7). 

RESULTS
The average TRAQ score of patients is 3.57 ± 1.11, which indicates that the patient is not ready to transition to adult care. The average 
ZBI score of caregivers is 20.97 ± 12.59, which indicates mild to moderate caregiver burden. 33% of patients were found to have 
moderate to severe anxiety, and 28% were found to have moderate to severe depression. Only 3.6% of patients seen at the STEP clinic 
have a BMI within normal limits. 

CONCLUSIONS
The need for organized transition care for adolescents with complex diseases of childhood is apparent and growing. This population 
faces unique challenges in navigating the adult healthcare system, and patients are often unprepared for the transition. It is crucial 
that multidisciplinary clinics in which mental health and nutrition are addressed become accessible to all patients within this high-
risk population.

Emily Hooker, BS,1; Madeline Eckenrode, MD2; Betsy Hopson, MSHA2,3,4; Carlie Stein Somerville, MD2,5 
1University of Alabama at Birmingham, Heersink School of Medicine, Birmingham, Alabama, USA 
2Department of Medicine, University of Alabama at Birmingham, Alabama, USA 
3Department of Neurosurgery, University of Alabama at Birmingham, Alabama, USA 
4Division of Pediatric Neurosurgery, University of Alabama at Birmingham, Alabama, USA 
5Department of Pediatrics, University of Alabama at Birmingham, Alabama, USA

The STEP Program: Optimizing Health Care Transitions for 
Patients with Complex Diseases of Childhood
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BACKGROUND & OBJECTIVES
Retinopathy of prematurity is associated with increased refractive error. We aimed to identify clinical factors predictive of refractive 
outcomes among premature infants treated for retinopathy of prematurity.

METHODS & ANALYSIS
Retrospective single-center analysis of medical records of 136 infants treated between 2013 and 2021. Refractive error was measured 
using cycloplegic refraction and averaged between each patient’s two eyes. 

RESULTS
The median gestational age was 24.7 weeks. The mean age was 13.6±7.2 months at the first follow-up exam and 47.0±24.1 months at 
the most recent follow-up. The median spherical equivalent (SE) was 1.1D (IQR: 2.9D) at the first follow-up and 1.0D (IQR: 2.3D) 
at the last follow-up. The mean change in SE per year between the first and last follow-up eye examinations was -0.48±1.1D. In a 
multivariable linear regression model, SE at the first follow-up was predicted by birth weight in kilograms (β 3.54, 95% CI: 0.47 to 
6.60, p=0.02), male sex (β -1.14, 95% CI: -1.93 to -0.35, p=0.005), worst stage of ROP (β -1.57, 95% CI: -2.63 to -0.50, p=0.004), and 
number of ROP treatments (β -0.75, 95% CI: -1.36 to -0.13, p=0.02). SE at the last follow-up was predicted by NICU length of stay in 
months (β -0.30, 95% CI: -0.51 to -0.09, p=0.005). 

CONCLUSIONS
Among infants treated for ROP, a majority were hyperopic in the follow-up interval. Low birthweight for gestational age, male sex, 
higher ROP severity, higher number of ROP treatments, and longer NICU stay were predictive of myopia.  

Jacob I. Strelnikov, BA; Rakesh Rao, MD; Andrew Lee, MD; Gregg Lueder, MD; Margaret M. Reynolds, MD 
Washington University School of Medicine/Saint Louis Children’s Hospital

Predictors of Refractive Outcome Among Infants Treated for 
Retinopathy of Prematurity

Janvi Agrawal, Alexlander K. Culver; Brady Goggin; Shikha Trivedi; Danielle Long; Samantha M. Strohm;  
Luwam Abeselom; Kelli J. England; Amy C. Paulson; Matthew C. Herman; and Hongyun “Tracy” Fu 
Eastern Virginia Medical School
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BACKGROUND
A crowdsourcing open call is a structured process of utilizing a broad range of stakeholders through a contest to generate creative 
knowledge and fresh perspectives to improve public health.  The Teen Health 360 Program hosted an open call in 2022, surrounding 
the theme: What does a healthy relationship look like for teens?  It aimed to address three goals: 1) guide teens to recognize a 
healthy/unhealthy relationship; 2) support teens to build and foster healthy relationships; 3) create safe spaces to empower teens to 
communicate, prevent, and act against bullying, harassment, and violence. 

METHODS
Various in-person and virtual platforms were used to promote the open call. Submissions were collected online for 20 weeks in May/
September 2022 and evaluated by a group of 40 independent judges representing diverse sub-populations, following a 10-point 
Likert scale and a set of standard judging criteria (relevance, innovation, inclusivity, feasibility and overall quality).  Submissions were 
quantitatively and qualitatively analyzed to summarize the characteristics and emergent themes about healthy relationships for teens.  

RESULTS
We received 102 submissions (mean score: 41.83, Range: 27.71-54.71) among which 75% were from adolescents.  Thirty-two submissions 
were identified for awards. Thematic analysis of submissions highlighted: 1) various perceptions of teens about healthy/unhealthy 
relationships; 2) the importance of communication and support from caring adults; 3) effective use of social media platforms will help 
engage teens in information sharing and health communication.

CONCLUSIONS
The open call is an effective community engagement strategy to empower and support teens to nurture healthy relationships, health 
and wellbeing.

Janvi Agrawal, Alexlander K. Culver; Brady Goggin; Shikha Trivedi; Danielle Long; Samantha M. Strohm;  
Luwam Abeselom; Kelli J. England; Amy C. Paulson; Matthew C. Herman; and Hongyun “Tracy” Fu 
Eastern Virginia Medical School

What Does Healthy Relationship Look Like for Teens:  
Findings from a Crowdsourcing Open Call



THE FLORIDA PEDIATRICIAN – FALL 202330

INTRODUCTION/OBJECTIVE
Suicide is the second leading cause of death among youth aged 15-24 in the U.S. Among U.S. adolescents, 12.1-24.0% report suicidal 
ideation. Sexual minority adolescents face a more hostile social environment characterized by stigma, prejudice, and discrimination. 
Our study aims to assess if there is an association between sexual orientation and suicidal ideation in U.S. adolescents. 

METHODS
We conducted a secondary analysis of data collected from a cross-sectional study (2019 Youth Risk Behavior Surveillance System 
(YRBSS). We excluded those answering “not sure” to sexual orientation or those missing responses to sexual orientation or suicidal 
ideation. The independent variable was sexual orientation defined as heterosexual, gay/lesbian, and bisexual based on self-report 
and dependent variable was suicidal ideation defined by serious contemplation of suicide in the last 12 months. Multivariable binary 
logistic regression was used to calculate the adjusted odds ratio and 95% confidence interval. Comparison of participants with/without 
responses was conducted to see if the group with missing data yielded significant differences when compared to those with complete 
responses. 

RESULTS
Our sample included 12,152 high school students. About 12.6% identified as sexual minorities (gay/lesbian or bisexual). The prevalence 
of suicidal ideation was 18.2%. Unadjusted odds of suicidal ideation were 4 times greater among gay/lesbian adolescents (OR 4.18, 
95% CI 3.2-5.5, p <0.001) and 5 times greater among bisexual adolescents (OR 5.62, 95% CI 4.7-6.8, p <0.001) compared to their 
heterosexual peers. After adjustments for academic performance, missed school due to fear, victim of bullying, use of technology, 
alcohol use, marijuana use, illegal drug use, age, and race, the association persisted. The OR was 4.14, 95% CI 2.77-6.19, p <0.001 
for those who identified as gay/lesbian and 5.10, 95% CI 4.12-6.32, p <0.001 for those who identified as bisexual, compared to their 
heterosexual peers.

CONCLUSIONS
U.S adolescents who identify as gay, lesbian, or bisexual were found to have an increased odds of suicidal ideation compared to their 
heterosexual counterparts. Establishing an association between sexual minority groups and suicidal ideation will help physicians detect 
risk factors as well as help guide policies and programs to reduce the prevalence of suicidal ideation in US adolescents. 

Morgan Lacken, DeMarria Miles, Iveliz Oramas 
American University of Antigua

Investigating the Association between Sexual Orientation  
and Suicidal Ideation in U. S Adolescents
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