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ARTICLE INFO ABSTRACT

Keywords: Introduction and importance: Multisystem Inflammatory Syndrome in Children (MIS-C) is an uncommon condition
Abdominal tuberculosis that can present with a wide range of clinical features and complications. As it can be confused with various
COVID

diseases, diagnosis is crucial as proper management can improve the patient’s condition.

Case presentation: 14-year male presented with fever, abdominal pain, and cough on September 2021. On ex-
amination, he was febrile with a distended abdomen and enlarged liver. Following investigations, abdominal
tuberculosis was suspected but his condition improved with broad-spectrum antibiotics, intravenous immuno-
globulins, and high-dose steroids.

Clinical discussion: Any children with COVID 19 infection who have fever with multiple systems involved after
ruling out other causes of infections should be suspected to have MIS-C. Diagnosis can be challenging as its
clinical presentation mimics conditions like Kawasaki disease, ricketssial disease and acute appendicitis, etc. In
high prevalence countries, with predominant gastrointestinal features, it can be confused with abdominal
tuberculosis as well, hence, proper diagnosis is crucial.

Conclusion: The course of MIS-C can be fatal where most children require intensive care units and early insti-
tution of immunomodulatory therapy for their recovery. Also, all pediatricians need to have a high degree of
suspicion to diagnose MIS-C as it can be confused with different illnesses.

Multisystem inflammatory syndrome

1. Introduction the potentially fatal disease, MIS-C but the initial differential of the

management team was towards abdominal tuberculosis. This study

In April 2020, Riphagen et al. first described Multisystem Inflam-
matory Syndrome in Children (MIS-C) as a new and serious clinical
disorder [1]. Out of all affected children with COVID-19, 45% remain
asymptomatic [2] and MIS-C, an uncommon condition, affects just 0.6%
of SARS COV-2 infected symptomatic patients under the age of 21 [3].
As per Taffarel et al., among detected cases, eight children with
COVID-19 had multi-organ involvement, circulatory shock, and sys-
temic inflammation in May 2020 [4]. Fever and other clinical indicators
such as rash, conjunctivitis, hands and feet edema, red and/or chapped
lips, “strawberry” tongue, myocardial dysfunction, aberrant cardiac
conduction, shock, gastrointestinal symptoms, lymphadenopathy, and
neurological alterations are common clinical hallmarks of MIS-C [1].

Herein, we report a case of a 14-year-old male who presented with
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shows that MIS-C can be confused with a variety of diseases and hence
diagnosis is crucial as proper management can improve a patient’s
condition. It also outlines the definition of a case of MIS-C. The case has
been reported in line with the SCARE 2020 criteria [5].

2. Case

A 14 years male presented to the pediatric OPD on September 2021,
with complaints of fever for 4 days, abdominal pain for 3 days, and
cough for 1 day. Fever was acute in onset, with a maximum temperature
documented of 103F, associated with chills and sweating but no rigors.
Fever was associated with abdominal pain for 3 days in the periumbilical
region which was severe enough to affect his daily activities, aggravated

Received 18 August 2022; Received in revised form 25 October 2022; Accepted 12 November 2022

Available online 15 November 2022

2049-0801/© 2022 The Authors. Published by Elsevier Ltd on behalf of 1JS Publishing Group Ltd. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).


mailto:Brl.surak014@gmail.com
www.sciencedirect.com/science/journal/20490801
https://www.elsevier.com/locate/amsu
https://doi.org/10.1016/j.amsu.2022.104919
https://doi.org/10.1016/j.amsu.2022.104919
https://doi.org/10.1016/j.amsu.2022.104919
http://creativecommons.org/licenses/by-nc-nd/4.0/

P. Basnet et al.

with movement, and relieved on rest.

The patient also complains of coughing multiple episodes for one day
which was dry in nature and associated with fast breathing. However,
there was no history of noisy breathing, chest indrawing, or bluish
discoloration of skin while coughing. He had no recent travel or known
sick contacts. He was not on any medications for chronic illness and had
no known allergies to drugs, dust, and food.

On presentation, the child appeared ill. He was thinly built (weight
<3rd centile). He was febrile, tachypneic (respiratory rate-42 breaths/
min) with hypotension (blood pressure 90/48 (61) mm Hg) and oxygen
saturation maintained with 2L O2 per minute. Right inguinal lymph
nodes were enlarged (1.5 cm) and non-tender. The abdomen was soft
and distended with liver palpable 3 cm below the right subcostal margin.
Liver span was 12 cm. Fluid thrill was present. There was no spleno-
megaly. On auscultation of the chest, there was decreased air entry on
the right mammary area. No abnormalities were detected on examina-
tion of other systems.

A complete blood panel revealed neutrophilia and lymphopenia with
thrombocytopenia. The liver function test was deranged with elevated
liver enzymes and low serum albumin. (ALT and AST-104 IU/L and
153IU/L, ALP-173U/L, TSB/DSB-2mg/dL and 0.5mg/dL, GGT-90IU/L,
total protein —5.4g/dL, serum albumin - 2.5g/dL). The renal function
test was normal. Arterial blood gas analysis showed pH:7.43, Pco2- 27,
P02-135, and HCO3-20. Routine examination of urine showed a signif-
icant number of pus cells; however, urine culture revealed no growth.
The patient tested negative for scrub typhus. Chest X-ray demonstrated
subtle diffuse coalescent opacities in bilateral lungs with a decrease in
4-7th intercostal space on the left side suggestive of volume loss as
shown in Fig. 1. Ultrasound of the abdomen revealed gross ascites and
minimal pleural effusion. Echocardiography suggested minimal peri-
cardial effusion with mild tricuspid regurgitation and mitral regurgita-
tion. Ascitic fluid analysis showed elevated white blood cell count with
lymphocytosis and high ADA. (TC-300/mm?, N-2%, L-98%, glucose-
92mg/dL, protein 4g/dL, ADA-54U/L, LDH-1080IU/L, gram stain - no
organism isolated). Ascitic fluid culture and sensitivity showed no
growth. Peripheral blood smear showed normal findings. On admission,
the troponin marker tested negative and the CK-MB value was 18IU/L.

With this presentation, the patient was then admitted to the pediatric
ICU for further management. He was initially treated with intravenous
antibiotics (Ceftriaxone and metronidazole). Intravenous fluids along
with vasopressors (dobutamine and dopamine at the rate of 12 mcg/kg/
min) were used to correct low blood pressure. The patient was also
administered albumin given low albumin levels. CT scan of bilateral
lung fields demonstrated subpleural reticular opacities (white arrow)
and ground glass opacity (blue arrow) (in the left) while abdominal CT
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scan showed grossly normal findings with mild hepatomegaly (right) as
shown in Fig. 2. The patient tested positive for Covid-antibody following
which intravenous immunoglobulin (IVIg) and a high dose of methyl-
prednisolone were started for suspected MIS-C.

On the second day of admission, diuretics and low molecular weight
heparin was added. The patient was kept on BIPAP for respiratory
support. Intravenous antibiotics were upgraded to clindamycin and
piperacillin-tazobactam on the fourth day of admission. On the fifth day
of admission, the troponin marker was tested positive and the CK-MB
value was 26 IU/L. After starting IVIg and a high dose of methylpred-
nisolone along with intravenous broad-spectrum antibiotics his condi-
tion gradually improved and inotropes were tapered gradually and
oxygen was weaned off. On the eighth day of admission, the child was
afebrile and oxygen saturation was maintained with oxygen at 3 L per
minute. Low molecular heparin and intravenous diuretics were stopped
and the patient was kept on oral rivaroxaban and diuretics on the same
day. Feeding was also initiated. On the 13th day of admission, he was
shifted to the pediatric ward and oxygen saturation was maintained in
room air. Repeat echocardiography showed dilated and fixed IVC (1.5
cm), dilated left ventricle, no diastolic dysfunction, minimum pericar-
dial effusion, coronary artery diameter - 3mm, and ejection fraction of
65%. Repeat complete blood panel showed an improvement in the
platelet count. On discharge (14th day of admission), the child was
afebrile, feeding well, and clinically stable. The child was discharged
with oral antibiotics, steroids, anticoagulants, diuretics, and multivita-
mins. The child was followed up in the pediatric OPD after 2 weeks and
was doing fine and his chest x-ray on 8 weeks was normal as shown in
Fig. 1.

3. Discussion

The Centers for Disease Control and Prevention (CDC) issued a
Health Alert Network advisory for multisystem inflammatory syndrome
in children (MIS-C) related to Covid-19 on May 14, 2020. New York
State Department of Health (NYSDOH) also released an interim case
definition on May 13, 2020 (6) according to which, the preliminary case
definition is children and adolescents of age 0-19 years with fever for >3
days.

3.1. And two of the following features
1. Presence of rash or mucocutaneous inflammation signs (oral, hands,

or feet) or bilateral non-purulent conjunctivitis.
2. Hypotension or shock.

3 ‘ n 3 c U4.U7 PN
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Fig. 1. Initial chest x-ray- Subtle diffuse coalescent opacities in bilateral lung field with a decrease in 4-7th intercostal space in the left side suggestive of volume loss.
Subsequent follow-up chest x-ray 8 weeks later was normal as shown on the right side.
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Fig. 2. CT scan of bilateral lung fields showing sub-pleural reticular opacities (white arrow) and ground glass opacity (blue arrow) (in the left) while abdominal CT
scan showed grossly normal findings with mild hepatomegaly (right). (For interpretation of the references to color in this figure legend, the reader is referred to the

Web version of this article.)

3. Features of myocardial dysfunction, valvulitis, pericarditis, or coro-
nary abnormalities (including abnormal ECHO findings or elevated
levels of Troponin/NT-proBNP),

4. Indication of coagulopathy (deranged PT, PTT, or elevated d-
Dimers).

5. Acute gastrointestinal symptoms (vomiting, diarrhea, or abdominal
pain).

4. AND

Elevated levels of inflammatory markers like ESR, CRP, or
procalcitonin.

5. AND

Other likely microbial reasons for inflammation (including strepto-
coccal or staphylococcal shock syndromes, bacterial sepsis ruled out).

6. AND

Documentation of COVID-19 infection (antigen test, RT-PCR, or
positive serology), or possible contact with patients with COVID-19 [6].

MIS-C is often confused with some sort of illness. It can present with
gastrointestinal symptoms (abdominal pain, nausea, vomiting, and
diarrhea) [7]. Symptoms of acute appendicitis like right lower quadrant
pain, fever, nausea, emesis, anorexia, and radiographic evidence of
appendicitis, may be the manifestation in patients with MIS-C [8]. The
most prevalent juvenile vasculitis, Kawasaki disease (KD), may appear
as the clinical symptoms [9]. The syndrome of fever with rash/-
thrombocytopenia, which can be caused by dengue fever, rickettsial,
meningococcal infection, malaria, leptospirosis, and viral exanthems,
calls for consideration of MIS-C [10]. Pediatricians should be aware of

such unusual pediatric presentations to start immunomodulatory ther-
apy early [9].

Children’s tuberculosis accounts for up to 10% of all tuberculosis
cases worldwide. Around 5.5% of cases of overall tuberculosis cases in
Nepal are children [11]. Also, abdominal tuberculosis comprises 0.3% of
pediatric tuberculosis cases and is not a common presentation of
tuberculosis [12]. The most common symptoms of abdominal tubercu-
losis are pain abdomen, and weight loss followed by fever [13].

As for the analysis of ascitic fluid in abdominal tuberculosis, the
peritoneal fluid is exudative and is either clear or straw-colored. The
fluid analysis reveals serum albumin ascitic gradient (SAAG) level less
than 1.1 g/dL, proteins greater than 3 g/dL, cells greater than 1000/
cumm (mainly lymphocytes), ascitic/blood glucose ratio less than 0.96,
and cells greater than 1000/cumm. A potential screening procedure for
kids with ATB has been thought to be the presence of ADA in the ascitic
fluid. With a positive predictive value of 93%, a level greater than 33U/L
has a sensitivity and specificity of 93% and 96%, respectively [13]. In
our case as well, as Nepal is a tuberculosis endemic region and the child
had presented with weight loss with exudative peritoneal fluid along
with raised ADA levels, abdominal tuberculosis was suspected initially.
However, as the child improved with broad-spectrum antibiotics, IVIg,
and high-dose steroids, diagnosis of abdominal tuberculosis was un-
likely. Hence, the diagnosis of MIS-C was made and managed
accordingly.

7. Conclusion

The multisystem inflammatory syndrome is an uncommon compli-
cation of COVID-19 infection. The course of MIS-C can be fatal where
most children require intensive care units and early institution of
immunomodulatory therapy for their recovery. The diagnosis of MIS-C
is challenging as its clinical presentation mimics several other
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etiologies (Kawasaki disease, dengue, acute appendicitis). Similarly, in
our case, the clinical presentation mimicked abdominal tuberculosis.
Therefore, all pediatricians must have high suspicion to diagnose MIS-C.
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