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Case report

Case of multisystem inflammatory syndrome in
children presenting as fever and abdominal pain

Neha Mahajan, Huan Ting Chang
Wendy Robin Glaberson

SUMMARY

This case aims to remind all providers to scrutinise for
atypical presentations of multisystem inflammatory
syndrome in children (MIS-C) which may mimic a more
routine diagnosis. In the absence of mucocutaneous
symptoms, the diagnosis of MIS-C can be missed. Given
the potential for rapid deterioration of patients with
MIS-C, early treatment and inpatient interventions are
necessary.

BACKGROUND

The novel SARS-CoV-2 (COVID-19) pandemic has
presented a wide range of clinical manifestations,
varying from asymptomatic to severe acute respi-
ratory distress syndrome and death.' * Paediatric
patients are believed to exhibit a milder course than
adults.>™® While the complications of COVID-19 in
adult patients are better recognised, the morbidities
in paediatric patients have only recently become
apparent.’ ©

A new syndrome affecting paediatric patients
with  COVID-19, multisystem inflammatory
syndrome in children (MIS-C), has been defined
by the Centers for Disease Control and Prevention
(CDC) and the WHO.” ® The spectrum of MIS-C
is characterised by an unopposed inflammatory
state that may rapidly progress to multiorgan
failure.”™"! Children with MIS-C present with
persistent fever (100%), conjunctivitis (68%), rash
(75%), elevated inflammatory markers (100%),
coagulopathy (100%), gastrointestinal complaints
(85%) and cardiac abnormalities (75%).'* The
overlap between MIS-C, Kawasaki disease (KD)
and macrophage activation syndrome suggests that
MIS-C represents a spectrum of diseases.” '! The
presence of positive SARS-CoV-2 antigen by PCR,
serological testing for antibodies or report of close
contact with a person diagnosed with COVID-19
helps differentiate MIS-C from other illnesses.''
Unlike traditional KD, affected patients with MIS-C
often require intensive care and benefit from addi-
tional targeted therapies against the inflammatory
response. '’

Providers are learning more about the spectrum
of MIS-C as the incidence rises, which has led to an
emphasis on worldwide collaboration to define this
syndrome and its risk factors for severe morbidity.
In this case report, we describe a novel presenta-
tion of MIS-C with rapid deterioration which was
initially overlooked during three emergency room
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visits in an effort to educate providers to remain
vigilant and more quickly diagnose this illness.

CASE PRESENTATION

A previously healthy 8-year-old African-American
twin boy, presented to an outside emergency
department (OED) with a mild periumbilical
abdominal pain and 2days of fever unresponsive
to antipyretics. No other symptoms were identified
during the initial encounter. There was a history of
recent in-state travel, and the patient’s mother had
screened positive for COVID-19 by nasopharyngeal
PCR 28 days prior to presentation. The mother was
never symptomatic, and she subsequently screened
negative on repeat testing per work policy as a geri-
atric nurse. No other family members were tested,
and all remained asymptomatic. Physical examina-
tion in the OED was significant for mild abdom-
inal tenderness in the periumbilical area without
guarding or peritoneal signs. An abdominal X-ray
showed significant stool burden, and the patient
was discharged with a diagnosis of mild gastritis,
early gastroenteritis and constipation.

The patient returned to the OED the following
day due to persistently high fever, continued abdom-
inal pain and decreased appetite. He was febrile
and tachycardic, and his examination revealed
mild periumbilical pain. An abdominal ultrasound
was performed due to suspicion of appendicitis,
but proved inconclusive. Laboratory tests revealed
mild thrombocytopenia and an elevated C reactive
protein (CRP) of 15.8 mg/dL. The patient was then
transferred to our paediatric emergency department
(PED) for further evaluation with a working diag-
nosis of appendicitis.

In our PED, the patient tested negative for
COVID-19 by nasopharyngeal swab PCR, ordered
per hospital policy. A repeat abdominal ultrasound
remained inconclusive for appendicitis, but the
consulting paediatric surgery team recommended
admission for serial abdominal examinations over-
night. The patient was admitted to the general
paediatrics floor in the late afternoon.

INVESTIGATIONS

On admission, the patient remained febrile and
tachycardic but was otherwise well appearing. He
was given a normal saline bolus for tachycardia and
antipyretics for fever control. A chest radiograph
did not reveal cardiopulmonary anomalies. Given
the elevated CRP and a 4-day history of fever,
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Table 1 Summary of pertinent laboratory values with institutional
normals
Days 3-4 of
12 hours 36hours admission, post-
Admission  post- post- anakinra and
Laboratory to the floor admission admission post-remdesevir
CRP 24.7 30.9 29.5 26.1
(<0.9mg/dL)
ESR 61 118
(<10 mm/hour)
Troponin <0.012 <0.012 0.551 0.668
(<0.034ng/mL)
Pro-BNP 264 1420 7850 9500
(<125pg/mL)
LDH 687 622 804 939
(313-618 U/L)
Fibrinogen 623 534 769
(195-515mg/dL)
Procalcitonin 14.5 73
(<0.08 ng/mL)
Ferritin 362 426 904
(<400ng/mL)
D-dimer 2.7 3.1 5.3 4.4
(<0.49 pg/mL)

By 24 hours of admission, when the patient clinically deteriorated, troponin and pro-BNP
levels were significantly elevated.

CRP, C reactive protein; ESR, erythrocyte sedimentation rate; LDH, lactate dehydrogenase;
pro-BNP, pro-brain natriuretic peptide.

clinical suspicion was high for atypical KD, macrophage activa-
tion syndrome (MAS), or viral myocarditis, so additional labo-
ratory studies were performed. Urinalysis revealed pyuria and
haematuria. Blood and urine cultures and a nasopharyngeal PCR
swab for common respiratory viruses, otherwise known as a
respiratory viral panel (RVP), were collected, and the patient was
empirically started on ceftriaxone. The patient had elevations in
CRP, D-dimer, pro-brain natriuretic peptide (pro-BNP), lactate
dehydrogenase and coagulation studies, but a normal troponin
level (table 1).

The following morning, approximately 12 hours after admis-
sion and $5days since symptom onset, the patient continued
to spike high-grade fevers with persistent tachycardia despite
antipyretics and intravenous fluids (figure 1). His generalised
abdominal pain remained unchanged without guarding or peri-
toneal signs. An abdominal MRI was completed to definitively
evaluate for appendicitis, showing diffuse thickening of bowel
walls throughout the ileum and large intestine and a retro-
cecal appendix. Paediatric surgery determined that no surgical
intervention was indicated. A 12-lead ECG demonstrated sinus
tachycardia, and repeated inflammatory, coagulation and cardiac
markers from that morning had worsened (table 1). The RVP,
blood culture and urine culture were negative. Given our clinical
suspicion for viral myocarditis, paediatric infectious disease and
paediatric cardiology were consulted.

Work-ups including traditional viral causes of myocarditis
were ordered, and serologies for SARS-CoV-2 were sent given
the maternal exposure. An echocardiogram showed reduced
peak global longitudinal strain, a sensitive marker of cardiac
dysfunction (figure 2), significant ectasia of the left anterior
descending (LAD) coronary artery (Z =+2.5), no aneurysms,
normal biventricular systolic function (ejection fraction 64%)
and no pericardial effusion (figure 3).

Y
rry

B
o

Heart Rate (bpm)
5

39

38

Temperature (°C)

37

36

160

150

140

65

60

55

Mean Arterial Pressure (mmHg)

50

60

Respiratory Rate (brpm)

0 4 8 12 16 20 24 28 32 36 40

Time (Hours)

Figure 1 Trends in vital signs. Heart rate remained elevated from
normal for age (70-110 beats/min) even when patient was afebrile.
Blood pressure and respiratory rate deteriorated quickly at 24 hours.

DIFFERENTIAL DIAGNOSIS

At 18 hours after admission, our differential diagnoses included
atypical KD, viral myocarditis, and COVID-19-related Kawasaki-
like inflammatory syndrome that was later known as MIS-C.
The echocardiogram findings were consistent with KD, but our
patient did not demonstrate mucocutaneous symptoms at any
point, contrary to the definition of KD. Although our patient
initially tested negative for COVID-19, the presenting symptoms
and laboratory markers were similar to early reports of what is
now known as MIS-C.*! The elevated pro-BNP and persistent
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Figure 2 Myocardial strain imaging before treatment demonstrated
abnormalities in left ventricular function at the base and lateral wall.
Global longitudinal strain of —13.9% (reference normal value for our
centre and equipment —19.6% + 1.9%).

tachycardia were indicative of myocarditis, and with concurrent
abdominal symptoms, viral aetiologies were most likely. MAS
was preliminarily ruled-out based on the lack of cytopenias and
a ferritin below 500 ng/mL.

Due to the possibility of rapid deterioration, the patient was
placed on telemetry and treated with high-dose aspirin and
intravenous immunoglobulin (IVIG) for treatment of presumed
atypical KD based on echocardiogram findings. Shortly after
initiating treatment, and 24 hours after admission, the patient
developed hypotension, cool extremities with diminished pulses
and tachypnea (figure 1). The patient was transferred to the
paediatric intensive care unit (PICU) for closer monitoring. Post-
transfer, viral antibodies for SARS-CoV-2 returned positive for
mixed IgM and IgG, and he was formally diagnosed with post-
viral MIS-C, and coincidentally, this diagnosis was made on the
same day the CDC announced their case definition for MIS-C.
Additional viral myocarditis work-ups for adenovirus, Epstein-
Barr virus, cytomegalovirus, hepatitis C, herpes simplex virus,
and HIV returned negative, and he started on low molecular
weight heparin, received a second dose of IVIG, and continued
on aspirin.

TREATMENT

In the PICU, he rapidly decompensated due to cardiogenic
shock (ejection fraction 30%), leading to acute hypoxic
respiratory failure with pulmonary oedema and acute kidney

Pulmonary

Valve
- F

Ectasia of Left
Anterior Descending
Coronary Artery

Figure 3 Echocardiogram demonstrating ectasia of left anterior
descending coronary artery which measured 3.12 mm (Z-score = +2.5).
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Figure 4 Myocardial strain imaging after treatment with anakinra and
remdesivir demonstrating improvement in left ventricular dysfunction at
the base. Global longitudinal strain of —15.3% (reference normal value
for our centre and equipment —19.6% = 1.9%).

injury. He was intubated and started on inotropic support.
His treatment was dictated by the New York Presbyterian
Children’s Hospital clinical protocol for moderately severe
MIS-C; therefore he received methylprednisolone.'® A repeat
nasal swab for SARS-CoV-2 PCR was ordered per protocol
and subsequently resulted as positive.'* There was suspicion
for cytokine storming with declining cardiac function, and
based on several case reports of improving coronary ectasia,
anakinra was initiated.”> Remdesivir was also started given
the positive SARS-CoV-2 PCR finding. A repeat echocardio-
gram performed approximately 20 hours after administra-
tion of anakinra and remdesivir showed improvement in the
patient’s ejection fraction from 30% to 60% and improve-
ment in myocardial strain (figure 4).

OUTCOME AND FOLLOW-UP

Thirty-six hours post-anakinra and post-remdesivir, the patient’s
fever curve had decreased, his laboratory tests demonstrated
improved gas exchange and he was weaned to minimal venti-
lator settings. The patient was successfully extubated to room
air 66 hours after administration of the two agents. He was
discharged without additional cardiopulmonary complications
or laboratory anomalies after completing 10 days of remde-
sivir and 14 days of anakinra. An echocardiogram at the time of
discharge demonstrated diffuse ectasia in the LAD, along with
normal biventricular size, wall thickness and systolic function.
Discharge medications included famotidine, aspirin, enalapril,
enoxaparin, and prednisolone. Prednisolone was tapered over 2
weeks and famotidine was discontinued at its conclusion. Aspirin
and enalapril will be continued for a total of 90 days of treat-
ment. Enoxaparin is to be continued pending follow-up with the
haematology service.

DISCUSSION

MIS-C associated with SARS-CoV-2 is thought to occur secondary
to a cytokine storm that damages numerous organ systems. The
inflammatory response results in blood vessel dilation, leading
to hypotension, fluid accumulation and shock. Despite initially
presenting with fever and abdominal pain only, our patient
quickly deteriorated due to cardiogenic shock, consistent with
other reported cases of MIS-C. It is important for providers to
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be aware of the diagnosis of MIS-C so that antiviral and targeted
immunotherapy can be initiated quickly.

Prior to the COVID-19 pandemic, a group of autoin-
flammatory disorders similar to MIS-C was defined. They
are collectively known as cryopyrin-associated periodic
syndromes (CAPS), with gene mutations that affect inter-
leukin-1 (IL-1) activity. These diseases present similarly
to MIS-C, with episodic fevers, rash, conjunctivitis and
progressive multisystem damage.'® MIS-C is also thought
to affect IL-1 activity levels, so anakinra has been used in
its treatment. While the pathogenesis of CAPS and MIS-C
remains largely unknown, there are suspicions that affected
patients may have some underlying genetic susceptibility. It
is remarkable that our patient has an identical twin brother
with similar exposure, who did not manifest with MIS-C,
which we found to be notable from an epidemiological
perspective.

Interestingly, procalcitonin had long been used as a marker
of a serious bacterial infection, but a recent meta-analysis of
four studies found that patients with COVID-19 with increased
procalcitonin levels had a fivefold higher risk for severe
SARS-CoV-2 infections.'” Our patient had significantly elevated
procalcitonin that was consistent with his clinical deterioration.
Further studies in critically ill paediatric patients with COVID-19
are needed to fully understand how to interpret procalcitonin
levels during this pandemic.

As we expand our understanding of MIS-C secondary to
COVID-19, we recognise that there is likely a broader spectrum
of signs and symptoms beyond those of classical CAPS. A recent
case series from the UK described eight previously healthy chil-
dren who developed MIS-C with an initial presentation of fevers
>39°C for at least 4 days, diarrhoea, conjunctivitis, peripheral
oedema and rash.'® In addition to MIS-C, there have also been
numerous case series of typical and atypical KD presenting in the
setting of COVID-19. In an Italian case series, all children who
presented with COVID-19-related atypical KD fulfilled at least
two clinical criteria for KD."!

Our case is unique in that the presenting symptoms
of our patient were only fever and abdominal pain. Even
after 5 days of fever, our patient did not exhibit peripheral
oedema, mucocutaneous changes, signs of conjunctivitis,
diarrhoea, vomiting or chest pain, findings inconsistent with
the current MIS-C literature.” ™! ¥ We suspect the lack of
initial multi-organ involvement led to misdiagnosis in the
PED as a more routine entity. In reviewing this clinical case,
our hospital developed and implemented a new screening
protocol for MIS-C to promote earlier diagnosis. Given the
risk of rapid and severe deterioration, we advocate for a
high level of vigilance in all providers during this current
pandemic and recommend that patients with significant
fevers and abdominal pain be evaluated for MIS-C.
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Patient’s perspective

My son was admitted to Jackson Memorial Hospital on 13 May
2020 with unusual and puzzling symptoms. | have never seen
a team so dedicated to figuring out what was wrong with him.
Days had passed and | saw my son getting sicker. They were
there with encouraging words. No words can express the love
and gratitude | have for this awesome medical, cardiac and
intensive care unit team of nurses and doctors. Thank you with
all my heart. (N's mom)

Learning points

» Multisystem inflammatory syndrome in children (MIS-C) can
present with a broad range of clinical symptoms including
just fever and abdominal pain.

» Early recognition of MIS-C is critical as patients can
deteriorate rapidly.

» Given the worldwide COVID-19 pandemic, it is paramount for
all providers to be familiar with MIS-C and to keep this entity
in their differential diagnosis, even in cases where classic
diagnostic criteria are not initially fulfilled.
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