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Abstract

A two-year-old girl with fever, diarrhea and vomiting was presented to the Emergency
Department (ED). A maculopapular rash on the face, cervical lymphadenopathy and
Ist degree dehydration were being noted. Laboratory results showed leukocytosis,
neutrophilia and a high level of C-reactive protein (CRP). Amoxicillin was prescribed,
but the patient’s state did not improve. She returned to ED with rash all over her
body and 2nd degree dehydration. Laboratory results revealed thrombocytopenia and
a more increased level of CRP. It was found that her mother has been diagnosed
with the coronavirus disease approximately two months ago. Extended laboratory
results showed signs of mild anemia, increased levels of liver enzymes, procalcitonin,
troponin, N-terminal prohormone of brain natriuretic peptide, D-dimers, ferritin. Anti-
SARS-CoV-2 (severe acute respiratory syndrome-coronavirus) IgG (immunoglobulin
G) were detected. Multisystem inflammatory syndrome was diagnosed. Pediatric
echocardiography revealed 10 mm of fluids in pericardium, I degree mitral valve
regurgitation, dilated left coronary artery. She was given a treatment with intravenous
Immunoglobulin G, methylprednisolone and aspirin, but her state did not improve. A
treatment with Tocilizumab was given, but it did not have a much more positive effect,
laboratory results showed progressed leucocytosis and neutrophilia. As the last resort,
biology treatment with a recombinant form of human interleukin-1 receptor antagonist
Anakinra was started and after a week all symptoms changed, and laboratory results
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1. Introduction

Coronavirus disease (SARS-CoV-2) originated at Wuhan city,
China at the end of 2019 and rapidly spread across the whole
world [1]. This disease is caused by severe acute respiratory
syndrome coronavirus 2 and usually has clinical features sim-
ilar to influenza [2]. Children often have mild gastrointestinal
or respiratory symptoms of SARS-CoV-2 [3].

Multisystem inflammatory syndrome in children (MIS-C) is
a rare complication which sometimes develops after SARS-
CoV-2 infection [4]. Even though the incident of this syndrome
is uncommon, it is important to make the accurate diagno-
sis to prescribe such a needed treatment on time. MIS-C
has polymorphous clinical features, which makes a diagnosis
sometimes really challenging [5].

In this Case Report from Hospital of Lithuanian University
of Health Sciences Kaunas Clinics, we are going to present
a clinical case involving a two-year-old girl with prolonged
high-grade fever and symptoms of acute abdomen in order to
increase knowledge on this topic, especially difficult diagnosis

and treatment of MIS-C.

2. Clinical case

A two-year-old girl with high-grade fever and symptoms of
acute abdomen was presented to the Emergency Department
(ED). Fever has started three days ago, with the temperature
rising up till 40 °C every five hours.

On physical examination, she was alert and oriented. Her
vital signs were as follows: temperature: 38.8 °C, heart rate:
120 beats/min, blood pressure: 100/60 mmHg, respiratory rate:
30/min. Her height and weight were at the 50th percentile.
There was a maculopapular rash on the face. Also, swollen
tonsils and cervical lymphadenopathy and signs of 1st degree
dehydration were being notified. Lungs were clear to auscul-
tation. There were no painful areas of the abdomen, but she
was vomiting and had frequent loose, watery stools. The rest
of the examination findings were unremarkable.

Initial laboratory evaluations showed leukocytosis (19 X
10%/L, reference range 5-12 x 10%/L), neutrophilia (14.7 x
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10%/L, reference range 1.6-8.3 x 10%/L), high level of CRP
(93.9 mg/L, reference range 0—5 mg/L).

Based on the physical examination such as swollen tonsils
and cervical lymphadenopathy as well as laboratory findings,
the patient was being diagnosed with tonsillitis and Amoxi-
cillin for 10 days was prescribed.

Unfortunately, the patient’s state did not improve. She
no longer had diarrhea or vomiting, but the fever remained
persistent, and the girl was not eating properly and was not
drinking enough fluids. Therefore, after two days, she was
presented to the ED once again.

On physical examination, she was noted as fatigued and
dizzy. Her vital signs were as follows: temperature: 39
°C, heart rate: 138 beats/min, blood pressure: 90/60 mmHg,
respiratory rate: 40/min. Rash on the skin covered the whole
body. There were signs of 2nd degree dehydration. Other
examination findings remained the same.

Laboratory evaluation revealed the following: leucocytosis
and neutrophilia remained, but there were also fewer thrombo-
cytes (155 x 109/L, reference range 200-582 x 10%/L). CRP
level was increased significantly (199.8 mg/L). No signs of
viral or bacterial infection were found as virological tests for
sixteen types of viruses such as influenza, Epstein-Barr were
negative and blood, urine and fecal cultures results were also
negative. Chest X-ray showed no signs of inflammation.

Unfortunately, the patient’s state did not improve much.
After further questioning, it was found out that her mother had
been diagnosed with the coronavirus disease approximately
two months ago. She was being hospitalized at the Pediatric
Department (PD).

More laboratory tests were performed (Table 1). Laboratory
evaluations showed signs of mild anemia, leukocytosis, neu-
trophilia, thrombocytopenia, increased levels of liver enzymes,
procalcitonin, CRP, troponin, N-terminal prohormone of brain
natriuretic peptide, D-dimers, ferritin. Also, an antibody test
for the coronavirus disease was performed and a higher level
of IgG has been detected.

3. Final diagnosis

Multisystem inflammatory syndrome.

4. Hospital course

A pediatric cardiologist was consulted for further evaluation.
Echocardiography revealed 10 mm of fluids in pericardium,
Ist degree mitral valve regurgitation as well as dilated left
coronary artery (Fig. 1). The function of the heart was not
affected.

Before MIS-C was diagnosed, the patient has received em-
piric antibacterial treatment with amoxicillin until negative
result of blood and urine cultures, although it was changed due
to no positive changes in the patient’s state to sultamicillin and
clarithromycin assuming it would have a better result on treat-
ing the patient as this combination of antibiotics have a wider
spectrum for various bacteria, including atypical pathogens
such as Chlamydia pneumoniae and Mycoplasma pneumoniae.

The patient was given treatment according to the MIS-C
treatment national guidelines, developed by scientists of Vil-

_Jn— Signa Vitae

| Rgdiatric

Dist 0.326 cm

FIGURE 1. The ultrasound of the heart—view of short
parasternal axis. In this view, a dilated left coronary artery is
being measured (3.25 mm). LCA—Ieft coronary artery.

nius University and Lithuanian University of Health Sciences,
approved by Lithuanian University of Health Sciences Pub-
lishing Commission on 28 April 2022, No. 5/2022. Following
national guidelines, intravenous Immunoglobulin G 2 g/kg first
day and 1 g/kg the next day was given. Moreover, aspirin
30-50 mg/kg/24 hours divided into 3 times and intravenous
methylprednisolone 2—3 mg/kg were prescribed for 3 days.

Unfortunately, the state of the patient did not improve.
Fatigue, general weakness and fever remained. It was decided
to start treatment with interleukin-6 inhibitor Tocilizumab,
administered as a single 8 mg/kg intravenous dose. This treat-
ment had some positive results, with high-grade fever reduc-
ing, although subfebrile fever remained and the patient started
experiencing intense pain of her limbs, especially during night-
time. Analgesics did not relieve pain significantly. Laboratory
results showed progressed leucocytosis (67 x 109/L) as well
as neutrophilia (61.7 x 10%/L).

As a last resort, the biological treatment with a recombinant
form of human interleukin-1 receptor antagonist Anakinra 8
mg/kg/day was started and after a week, the patient’s fever
disappeared, and general state of the patient increased. She
no longer had fever, pain, or any other symptoms. The lab-
oratory results showed normal levels of hemoglobin, CRP,
thrombocytes, and positive changes of other laboratory results
(Table 1).

After the 30 days, the patient has been discharged from
the hospital. One month later, she paid a visit to a pediatric
cardiologist’s office and the ultrasound of the heart has been
performed. There were no signs of any cardiac pathology.

5. Discussion

MIS-C is described by various multisystemic manifestations
[6], therefore making it quite difficult to diagnose. The syn-
drome develops between 2 to 6 weeks after SARS-CoV-2.
Children usually have mild symptoms of SARS-CoV-2, but as
it spreads rapidly, it is crucial to test all patients for SARS-
CoV-2 if the infection is suspected. For MIS-C, accurate
anamnesis of the family members, as well as testing for SARS-
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CoV-2 antibodies is necessary.

The patient in this case report was presented with acute
abdomen as well as high grade fever.

Gastrointestinal symptoms mimicking gastrointestinal in-
fection or inflammatory bowel disease are largely associated
with MIS-C, thus doctors should consider a recent patient’s
exposure to SARS-CoV-2 [7].

According to systemic review regarding acute abdomen in
MIS-C where a total of 385 pediatric patients with MIS-C were
included, gastrointestinal manifestations were in 60.5 percent
of cases, acute abdomen was in 18.7 percent of cases and
laparotomy was performed in 48.6 percent of cases [8], making
this clinical manifestation one not to miss.

As previously discussed, the patient was presented with
high-grade fever. It is important to differentiate MIS-C and se-
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vere COVID-19. According to data, patients with MIS-C had a
significantly higher prevalence of cardiac, mucocutaneous and
gastrointestinal involvement and fever but a lower prevalence
of respiratory involvement [9].

Kawasaki disease and toxic shock syndrome are one of
the most crucial diagnoses to differentiate MIS-C with [10,
11] (Table 2). In comparison with COVID-19, Kawasaki
disease and toxic shock syndrome, patients with MIS-C had
thrombocytopenia, lymphopenia more frequently as well as
cardiac complications, elevated markers of inflammation and
cardiac damage [12]. The patient described in this case had
a prolonged high-grade fever and no signs of other symptoms
similar to Kawasaki disease except rash. Moreover, the blood
test showed thrombocytopenia and elevated markers of inflam-
mation.

TABLE 1. Laboratory findings of the patient with MIS-C.

Analysis (reference range)
Hemoglobin (110-140 g/L)
Leucocytes (5-12 x 109/L)
Neutrophiles (1.6-8.3 x 109/L)
Lymphocytes (1.2-5.8 x 10%/L)
Platelets (200582 x 109/L)

Alanine aminotransferase (7—45 IU/L)
Aspartate aminotransferase (8-50 IU/1)
Procalcitonin (0-0.1 pg/L)

CRP (0-5 mg/L)

Troponin (0-0.04 ug/L)

N-terminal prohormone of brain natriuretic peptide (0-26.5 ng/L)

D-dimers (0-0.5 mg/L)
Ferritin (1.2-8.8 pug/L)
Anti-SARS-CoV-2 IgG (0-28 BAU/mL)

At the beginning of the disease After 4 weeks
99 112
19 — 67 19
14.7 9.9
2 7.3
181 443
161 34
224 34
39.4
230.8 5
0.19
71.1 38.1
10.67 3.27
>1000 854.8
52

The analysis of laboratory results with presented reference rate at the beginning of the disease and after 4 weeks.
SARS-CoV-2, severe acute respiratory syndrome-coronavirus, 1gG, immunoglobulin G.

TABLE 2. Differential diagnosis of MIS-C disease forms.

Characteristics and symptoms of the patient MIS-C
Patient’s age
Hypotension e
Mucous membrane inflammation
Rash

Desquamation of the skin of the extremities

+ + + H

Encephalopathy, impaired consciousness
Vomiting, diarrhea, and/or abdominal pain ++
Respiratory distress

Myalgia

Coronary artery dilatation (aneurysms)
Cardiac dysfunction

Heart valve regurgitation

+ o+ o+ o+ o+t

Pericardial effusion

Older (6-16 years old)

Kawasaki disease  Toxic shock syndrome Patient
Younger Older 2 years old
_ Tt _
+ + -
+ Erythroderma 4+
+ =+ -
Rarely + -
Rarely + ++
Rarely + +
- + ++
o &
+ Rarely +
+ Rarely +
+ - +
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Cardiovascular complications, especially left ventricular
dysfunction, are the most common complications in patients
with MIS-C [13]. Other reviews also include coronary artery
dilations, aneurysms, arrhythmias, conduction abnormalities
[14], as well as abnormal cardiac enzymes, mitral valve
regurgitation, tricuspid valve regurgitation, aortic valve
insufficiency, pericardial effusion, abnormal cardiac strain,
and abnormal cardiac magnetic resonance imaging (MRI),
although most of these abnormalities resolve during short-term
follow-up [15]. In comparison with macrophage activation
syndrome, patients with MIS-C have significantly higher
chance of cardiac involvement, such as a lower left ventricle
ejection fraction [16].

It has been observed that the treatment with immunomod-
ulator had favourable early outcomes such as no mortality,
left ventricle (LV) systolic function normalization, as well as a
recovery of coronary arteries abnormalities [17]. In a study of
New York—Presbyterian hospital, 45 children were diagnosed
with MIS-C and they were followed at median time of 5,8
months; after that the results showed that even if the majority
of children were critically ill, most inflammatory and cardiac
manifestations resolved fast [18].

6. Conclusions

MIS-C is a difficult condition to diagnose because it can mimic
other diseases. It usually presents itself with gastrointestinal
symptoms such as acute abdomen and a high-grade fever. Rash
is also quite common, therefore making it quite difficult to
differentiate from Kawasaki disease. Laboratory results often
show increased inflammation, cardiac markers, lymphopenia,
and thrombocytopenia, but they are not specific. Pediatric
heart ultrasound is an effective initial screening tool to evaluate
a heart’s function and to diagnose cardiac manifestations. It
is crucial to start treatment as quick as a diagnosis is made.
Immunomodulators usually have a good effect on a MIS-C. If
a patient’s state does not improve, immunosuppressive drugs
or biology treatment might come in handy.

AVAILABILITY OF DATA AND MATERIALS

Not applicable, since it is a clinical case.

AUTHOR CONTRIBUTIONS

RS and SK—contributed equally to this Case Report. All
authors contributed to editorial changes in the manuscript. All
authors read and approved the final manuscript.

ETHICS APPROVAL AND CONSENTTO
PARTICIPATE

For this Case Report, Kaunas region bioethics committee does
not issue the permission to publish the case reports. If the
patient’s case is published in such a way that neither directly
nor indirectly identifies the person, then the law does not
require the patient’s consent (03 February 2023, No. BE-9-).

_Jn— Signa Vitae

ACKNOWLEDGMENT

Thanks to all the peer reviewers for their opinions and sugges-
tions.

FUNDING

This research received no external funding.

CONFLICT OF INTEREST

The authors declare no conflict of interest.

REFERENCES

1l Mohan BS, Nambiar V. COVID-19: an insight into SARS-CoV-2
pandemic originated at Wuhan city in Hubei province of China. Journal
of Infectious Diseases and Epidemiology. 2020; 6: 146.

Kutsuna S. Clinical manifestations of coronavirus disease 2019. IMA

Journal. 2021; 4: 76-80.

Gotzinger F, Santiago-Garcia B, Noguera-Julian A, Lanaspa M, Lancella

L, Calo Carducci FI, et al. COVID-19 in children and adolescents in

Europe: a multinational, multicentre cohort study. The Lancet Child &

Adolescent Health. 2020; 4: 653-661.

European Centre for Disease Prevention and Control. Rapid risk

assessment:  paediatric inflammatory multisystem syndrome and

SARS-CoV-2 infection in children. 2020. Available at: https:

//www.ecdc.europa.eu/en/publications-data/paediatric-

inflammatory-multisystem-syndrome-and-sars-cov-2-

rapid-risk-assessment (Accessed: 17 December 2020).

Ionescu MD, Taras R, Dombici B, Balgradean M, Berghea EC, Nicolescu

A. The challenging diagnosis of pediatric multisystem inflammatory

syndrome associated with Sars-Cov-2 infection-two case reports and

literature review. Journal of Personalized Medicine. 2021; 11: 318.

Esposito S, Principi N. Multisystem inflammatory syndrome in children

related to SARS-CoV-2. Paediatric Drugs. 2021; 23: 119-129.

Miller J, Cantor A, Zachariah P, Ahn D, Martinez M, Margolis KG.

Gastrointestinal symptoms as a major presentation component of a

novel multisystem inflammatory syndrome in children that is related

to coronavirus disease 2019: a single center experience of 44 cases.

Gastroenterology. 2020; 159: 1571-1574.¢2.

Rouva G, Vergadi E, Galanakis E. Acute abdomen in multisystem in-

flammatory syndrome in children: a systematic review. Acta Paediatrica.

2022; 111: 467-472.

Gupta N, Talathi S. Factors differentiating multisystem inflammatory

syndrome in children (MIS-C) from severe/critical COVID-19 infection

in children. Indian Pediatrics. 2022; 59: 120-124.

01 Gupta A, Gill A, Sharma M, Garg M. Multi-system inflammatory
syndrome in a child mimicking Kawasaki disease. Journal of Tropical
Pediatrics. 2021; 67: fmaa060.

11 Greco A, De Virgilio A, Rizzo MI, Tombolini M, Gallo A, Fusconi M,
et al. Kawasaki disease: an evolving paradigm. Autoimmunity Reviews.
2015; 14: 703-709.

[12]" Godfred-Cato S, Abrams JY, Balachandran N, Jaggi P, Jones K, Rostad
CA, et al. Distinguishing multisystem inflammatory syndrome in children
from COVID-19, Kawasaki disease and toxic shock syndrome. The
Pediatric Infectious Disease Journal. 2022; 41: 315-323.

1131 Mavrogeni SI, Kolovou G, Tsirimpis V, Kafetzis D, Tsolas G, Fotis L. The
importance of heart and brain imaging in children and adolescents with
multisystem inflammatory syndrome in children (MIS-C). Rheumatology
International. 2021; 41: 1037-1044.

1141 Alsaied T, Tremoulet AH, Burns JC, Saidi A, Dionne A, Lang SM, et al.
Review of cardiac involvement in multisystem inflammatory syndrome
in children. Circulation. 2021; 143: 78-88.

(151" Hejazi OI, Loke YH, Harahsheh AS. Short-term cardiovascular compli-
cations of multi-system inflammatory syndrome in children (MIS-C) in
adolescents and children. Current Pediatrics Reports. 2021; 9: 93-103.

)

[6]

3

8

191


https://www.ecdc.europa.eu/en/publications-data/paediatric-inflammatory-multisystem-syndrome-and-sars-cov-2-rapid-risk-assessment
https://www.ecdc.europa.eu/en/publications-data/paediatric-inflammatory-multisystem-syndrome-and-sars-cov-2-rapid-risk-assessment
https://www.ecdc.europa.eu/en/publications-data/paediatric-inflammatory-multisystem-syndrome-and-sars-cov-2-rapid-risk-assessment
https://www.ecdc.europa.eu/en/publications-data/paediatric-inflammatory-multisystem-syndrome-and-sars-cov-2-rapid-risk-assessment

Jv\- Signa Vitae

[16]

[17]

[18]

Aydin F, Celikel E, Ekici Tekin Z, Coskun S, Sezer M, Karagdol
C, et al. Comparison of baseline laboratory findings of macrophage
activation syndrome complicating systemic juvenile idiopathic arthritis
and multisystem inflammatory syndrome in children. International
Journal of Rheumatic Diseases. 2021; 24: 542-547.

Capone CA, Misra N, Ganigara M, Epstein S, Rajan S, Acharya SS,
et al. Six month follow-up of patients with multi-system inflammatory
syndrome in children. Pediatrics. 2021; 148: €2021050973.

Farooqi KM, Chan A, Weller RJ, Mi J, Jiang P, Abrahams E, et al.;
Columbia University Interdisciplinary MIS-C Follow-up Program and

109

the CUIMC Pediatric/Adult Congenital Heart Research Collaborative.
Longitudinal outcomes for multisystem inflammatory syndrome in
children. Pediatrics. 2021; 148: €2021051155.

How to cite this article: Saulé Kiaunyté, Rima Sileikiené.
The challenges of multisystem inflammatory syndrome diag-
nosis and treatment. Signa Vitae. 2024; 20(2): 105-109. doi:
10.22514/sv.2023.042.




	Introduction 
	Clinical case
	Final diagnosis
	Hospital course
	Discussion
	Conclusions

