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ABSTRACT

Multisystem Inflammatory Syndrome in Children (MIS-C) is characterized by an inflammation with fever,
elevated inflammatory markers, conjunctivitis, rash, impaired coagulation, gastrointestinal symptoms
and cardiac abnormalities that may progress to multiorgan failure. The presence of a positive COVID-19
antigen via a PCR test, serological testing for antibodies or close contact with a person diagnosed with
COVID-19 helps differentiate MIS-C from other diseases.

Gastrointestinal symptoms are recognized to be associated with COVID-19 infection or MIS-C in children,
presenting as abdominal pain, gastrointestinal infection with watery stools, appendicitis, ileitis, pancreatitis
and hepatitis, confusing the diagnosis with other gastrointestinal diseases.

In this case report, we describe an 11 year old boy with MIS-C, who presents acute phlegmona of the ap-
pendix for which he undergoes appendectomy, accompanied with acute pancreatitis. These manifestations
of MIS-C in our patient resolved without additional complications after a 2 month follow up.

We call attention to MIS-C presenting in pediatric patients with fever and abdominal pain which might be
caused by appendicitis and pancreatitis, and we recommend abdominal imaging and additional laboratory
investigation to promote earlier diagnosis.
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BACKGROUND

The SARS-CoV-2 pandemic, caused by the
COVID-19 virus, has had a wide range of clinical
manifestations, from asymptomatic cases to severe
acute respiratory distress syndrome, and death [1,
2]. Pediatric patients usually have a milder course
of the infection than adults [3—6] and they can be
asymptomatic carriers of the virus [4]. However,
a growing number of reports has now shown a
severe inflammatory syndrome in children, simi-

lar to Kawasaki disease, a vasculitis of unknown
origin discovered in Japan in 1967 [7, 8, 9]. This
new syndrome has been named multisystem in-
flammatory syndrome in children (MIS-C) [10].
MIS-C is characterized by an inflammation with
fever, elevated inflammatory markers, conjunc-
tivitis, rash, impaired coagulation, gastrointesti-
nal symptoms, edema and cardiac abnormalities
which may progress to multiorgan failure [11-15].
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There is overlap between MIS-C and Kawasaki
disease. The presence of a positive COVID-19
antigen via PCR test, serological testing for anti-
bodies, or close contact with a person diagnosed
with COVID-19 help differentiate MIS-C from
other diseases. Affected patients with MIS-C may
require intensive care and benefit from additional
therapies against inflammatory response [16].

Gastrointestinal symptoms are recognized
to be associated with a COVID-19 infection or
MIS-C in children, presenting as abdominal pain,
gastrointestinal infection with watery stools, ap-
pendicitis, ileitis, pancreatitis and hepatitis, con-
fusing the diagnosis with other gastrointestinal
diseases [15,17,18].

In this case report, we describe a patient
who presents MIS-C with acute appendicitis who
i1s undergoing an appendectomy, accompanied
with acute pancreatitis. MIS-C and abdominal
manifestations are resolved without additional
complications after a 2 month follow up.

CASE PRESENTATION

Our patient is a previously healthy 11-year-
old boy who has visited our clinic due to fever
and abdominal pain, which lasted for 4 days be-
fore admission. After receiving a negative PCR
swab for COVID-19, the child and his mother
were admitted to our clinic for further diagnos-
tic procedures and treatment. The patient has a
positive epidemiological history of COVID-19
infection. His mother and father had symptoms
of a COVID-19 infection with positive PCR test
one month before admission and were treated on
an outpatient basis. The 11-year-old patient was
asymptomatic and was therefore not tested.

Upon admission, the patient had a high fe-
ver, watery stools, diffuse abdominal pain, mus-
cle pain of the extremities and a headache. Main
symptoms at the admission to the hospital and
after the surgery are summarized on (Table 1)

The child appeared conscious, pale, dehy-
drated with dry tongue and hyperemic tonsillo-
pharyngitis. Upon auscultation of the lungs, the
patient's breathing on both sides was basally
weakened. Meningeal signs were negative.

Laboratory work (Table 2) was notable for
elevated inflammatory markers with a high num-
ber of leukocytes in the hemogram with a pre-
dominance of neutrophils, anemia, and elevated

C-reactive protein (CRP). COVID-19 from the
nasopharyngeal swab was negative while a test
for COVID-19 IgG from a serum was positive
positive-32.28 AU / ml, and he was formally di-
agnosed with post-viral MIS-C. Troponin was
elevated at 30.5ng / I, D dimers were elevated.
Blood and stool cultures were both negative. A
chest X-ray showed bilateral basal pneumonia.
Echocardiographic examination showed mitral
valve prolapse without pathology on the coro-
nary arteries.

Treatment was started with a parenteral
antibiotic therapy, anticoagulant therapy, and
parenteral corticosteroids. Vital parameters were
measured during the stay and they remained
within stable values.

Due to the abdominal pain, an echotomo-
graphic examination of the abdomen was per-
formed and free fluid in the pelvis and ileocecal
was noted. A CT scan of the abdomen and thorax
was performed where we found small pleural
effusions with visible linear infiltrations in the
distal sections of the lungs, bilaterally (Figurel).
The liver, spleen, pancreas, adrenal glands, kid-
neys and bladder did not show pathological
changes. In the ileocecal region, the appendix
vermiformis presented moderate edema of the
appendix and surrounding adipose tissue was an
inflammatory response, as well as markedly en-
larged lymph nodes. Free fluid was detected in
the small pelvis. The finding was mostly in favor
of acute appendicitis (Figure 2).

At 48 hours after admission, our differ-
ential diagnoses included atypical KD, and/or
COVID-19-related MIS-C with appendicitis.
The pediatric surgeon determined that surgical
intervention was necessary and the child was
transferred to the pediatric surgery clinic.

The child was at the surgery department
for 7 days. An appendectomy was performed.
The patient's pathohistology showed acute
phlegmona of the appendix. The patient had a
complicated postoperative course, with fever,
abdominal pain, hypoproteinemia, generalized
edema, dyspnea, progression of pleural effusion,
conjunctivitis, electrolyte imbalances, hypo-
kalemia, hypocalcemia, increased D-dimers, and
increased serum lipase and amylase, suggestive
for acute pancreatitis.

During the stay at the surgical department
he was substituted with plasma and albumin,
treated with fluids, underwent antibiotic therapy,
corticosteroids, anticoagulants, and received ox-
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Table 1. Symptoms of the disease

Symptoms Before surgery | After surgery
Fever 5d 6d
Abdominal pain + +
Vomitus - +
Diarrhea + -
Skin rash - -
Conjunctivitis - +
Dyspnea - +
Edema - +
Muscle pain + +
Headache + -

Figure 1. CT of the lungs in a patient with multisystem
inflammatory disease related to COVID-19

Figure 2. CT of inflamed appendix in a patient with
multisystem inflammatory disease related to COVID-19

ygen support. High doses of intravenous immu-
noglobulin (1g/kg) were given.

After stabilization, the patient was trans-
ferred back to the pediatric ward, where antibi-
otic therapy, corticosteroids, and anticoagulants
were continued. Due to the growth of pancreatic
enzymes, a diet was prescribed.

Additionally, full-time multidisciplinary
examinations were performed by an immunolo-
gist, gastroenterohepatologist, cardiologist, and
pediatric surgeon. Gradually, the patient's con-
dition has stabilized, within normalized clinical
and laboratory parameters.

Echotomographic examination of the ab-
domen at the time of discharge demonstrated
small residual fluid collection in the pelvis. The
patient was discharged without any medication
and advice for any pending follow-ups with the
immunology, cardiology and gastroenterology

departments. At the 2 month follow-up he had
normal clinical and laboratory findings.

DISCUSSION

MIS-C associated with COVID-19 infec-
tion is thought to occur secondary to a cytokine
storm that damages numerous organ systems.
The inflammatory response results in dilation of
the blood vessels, leading to hypotension, fluid
accumulation, and shock. As we expand our un-
derstanding of MIS-C secondary to COVID-19,
we recognize that there is likely a broader spec-
trum of signs and symptoms.

There are numerous reports of abdominal
pain in children with COVID-19 infection and/or
MIS-C. In a single center study (19) in the UK,
authors present 8 children with COVID-19 and
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Table 2. Laboratory parameters

Parameter Upon admission After surgery | Upon discharge Reference range
Hemoglobin 109 98 147 g/l
Erythrocytes 3,71 322 4.66 3.50-5.20 x10%uL
Hematocrit 30,3 26,2 40,6 34.1-45.0%
Leucocytes 19,3 13,3 6,1 3,50-10.00 x10° /uL
Neutrophils 18,0 10,1 3,60 1.50-6.20 x 10° /uL
Lymphocytes 0.66 23 2.22 1.20-3.74 x10ul
Monocytes 0.40 0.13 0.20-0.80 x103/uLL
Eosinophils 0.00 0.04 0.04-0.45 x10*/ul
Platelets 168 329 267 150-400x10%/ulL
Urinalysis normal normal normal
Serum iron 2.9 12,5 6.6-26.0 umol/L
Ferritin 450 .3 168,3 30.0-400 ug/L
Transferrin 206.2 172,19 130.0-360.0 mg/dL
Urea 3,1 3,0 3,1 2.6-6.4 mmol/l
Creatinine 56 53 57 0-104 umol/L
Troponin 30.5 18 <19 ng/ml
Serum protein 65 59 77 64-83 g/L
Serum albumin 38 34 42 40-49 g/L
Serum bilirubin 14,7 6,0 8,1 22 umol/l
AST 60 23 24 15-59 U/L
ALT 67 34 30 9-72 U/L
GGT 78 34 0-36 U/L
LDH 327 274 0-500 U/L
CRP 216,3 13 0,8 0.00-5.0 mg/L
D dimers 2940 8400 160,3 0-500 ngr/ml
Glycaemia 8,5 5,56 5,49 4.10-5.90mmol/1
Sodium 139 139 138 136-145 mmol/l
Potassium 4,2 3,2 4.4 3.5-5.1mmol/l
Calcium 2,13 2,09 2,49 2.1-2.55 mmol/l
£y ase 489 102 25-125U/L
Lipase (serum) 576 66 8-78 U/L
IL6 141 8,66 <7.00pg/ml

symptoms of atypical appendicitis. All children
had imaging confirming terminal ileitis and no
surgical intervention was required. Four of the
children were treated with intravenous immuno-
globulins for atypical Kawasaki disease. A case
report [20] of a girl with MIS-C and abdominal
pain undergoing surgical procedure for appen-
dectomy, with findings of appendicitis and ileitis.
This was treated with resection of the appendix
and a section of the small intestine and contrib-
uted to the previous series of studies. In a series
of 4 children [21], from 5 to 12 years of age, with
appendicitis and confirmed COVID-19 infection
upon a PCR test, three were initially diagnosed
with acute appendicitis and treated surgically

and multisystem inflammatory syndrome in chil-
dren (MIS-C) was diagnosed in all three after
appendectomies. The fourth child was admitted
with clinical appendicitis and tested positive for
COVID-19 but was managed non-surgically and
did not have MIS-C.

Our patient initially presented fever, dif-
fuse abdominal pain, watery stools, headache
and muscle pains. He had positive antibodies
for COVID-19, suggestive for MIS-C. Imaging
studies helped diagnose appendicitis. The patient
had undergone an appendectomy with histolog-
ical findings of empyema of the appendix with-
out terminal ileum involvement. The patient's
surgery wound healed without complications.
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Rapid deterioration after surgery in our patient
prompted additional investigation and the pres-
ence of acute pancreatitis was noted, having
elevated serum lipase and amylase. The two of
these, together with persistent abdominal pain in
upper abdomen, were the basis of our diagnosis.
However, echotomographic examination as well
as a CT scan of the abdomen upon admission did
not show any visual changes in pancreatic tissue,
suggesting that pancreatitis has fully developed
later during the course of the disease.

There are several reports of acute pancre-
atitis and COVID-19 infection. In a retrospective
study of pediatric patients admitted to a large
health system in New York [22], for a 3 month
period during the COVID-19 pandemic in 2020,
out of 8159 pediatric patients, 112 were diag-
nosed with COVID-19. Thirteen were diagnosed
with pancreatitis. Of the thirteen patients admitted
with pancreatitis, two patients tested positive for
COVID-19, for a point prevalence of 1.8% among
COVID-19 patients compared to 0.14% in the
non-COVID-19 population. This study shows that
pancreatitis can occur in pediatric patients with
the COVID-19 infection. Other studies noted the
occurrence of pancreatitis in acute COVID-19 in-
fection in children [23], as well as in patients with
MIS-C as part of clinical presentation [24, 25].

The mechanism for the development of such
diseases in this population is unclear, perhaps due
to a direct cytopathic effect from the COVID-19
virus, or as a result of the ischemic and systemic
inflammatory states that can occur with MIS-C.

In summary, appendicitis and pancreatitis
can occur in pediatric patients with COVID-19
and MIS-C. Our case is unique in that we found
an MIS-C patient who had both appendicitis
and acute pancreatitis as manifestations of the
disease. In reviewing this clinical case, our hos-
pital developed and implemented a new screen-
ing protocol for MIS-C patients with abdominal
pain, which might be caused by appendicitis and
pancreatitis, and we recommend abdominal im-
aging and additional laboratory investigations to
promote an earlier diagnosis.
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Pe3ume

IIPUKA3 HA CJIYYAJ HA TAHUEHT CO MYJITUCUCTEMCKA UH®JIAMATOPHA
BOJIECT KAJ JEIIA CO AKYTEH ATEHANLOUTUC U ITAHKPEATUTHUC

Myntucucremckara uH@amaropHa oonect kaj jgenara (MUC-1]) ce kapakTepusupa co nmokaycHa
Temreparypa, MOKa4eH! BOCIIAIMTEIHN MapKepH, KOKEH OCHII, KOHjYHKTUBUTHC, HAPYIIyBama BO KO-
aryjainujara Ha KpBTa, FaCTPOMHTECTHHAIHN CUMIITOMH, Kako M CPLEBH 3acerama ITo MoXaT 0p30 1a
nporpeanpaaT KoH OTKaKyBambe Ha oBeke oprancku cutemu. MUC-1] e cexorain moBp3aHa co Mo3UTHBEH
OpucC, IO3UTHBHA CEPOJIOTHja WM MMO3UTHBHA EMHIEMHOIIONIKa aHame3a 3a Bupycor KOBU/I-19.

lacTponHTECTHHAIHUTE CUMIITOMH CE TIOBEKE C€ TIOBp3yBaar co akyTHaTta nHgpexnuja co KOBU/]
-19 nnn co MUC-L, u ce mpe3eHTHpaar co croMayHa 0OJKa, TEYHU CTOJIMLIH, alleTUIIUTUC, WICHTHC WU
MAHKPEaTUTHC, @ BO HEKOU CIIydau ce 3a0eliekaHy 1 XelaTallHH 3acerama, IITO MOHEKOTall JOBEAyBa 10
TEIIKOTHH BO AMjarHo3ara.

Hammor npuka3s Ha cityuaj e nete Ha 11-roguinna Bozpact co MUC-L], kaj koe e qujarHocTUIpan
aKyTeH (JIerMOHO3€EH alleHIMIINT, 32 KOj Oellle HarpaBeHa areH/1IeKTOMH]ja, Co HICTOBpeMEeHa 110jaBa Ha TaH-
KpeaTHuT. bojecra Kaj HAIIMOT MAlMEHT € YCIELIHO N3JIeKyBaHa, 0e3 HaTaMOIIHH 3PaBCTBEHH MPOOIeMHU
BO TEKOT Ha CJIEACHETO BO HAPESTHUTE JIBA MECEIIH.

Co oBoj Tpyn oOpHyBaMe BHIMaHHE Ha MOYKHOCTA 32 T10jaBa Ha alleHANIINTUC U TAHKPEaTUTHUC Kaj
neria co MUC-L1, u mperopadyBame KOMILIETHA JTa0OpaTopucKa 1 UMUIMHT 00paboTKa Kaj MAI[MeHTH IITO
Cce TIPe3eHTUpaaT co CTOMadHa O0JIKa, CO TeJI TOOP30 Ja ce J0j/e /10 Mpern3Ha Jijartosa.

Kuayunu 360poBu: KOBUJI-19, CAPC-KoB-2, MUC-1], anenauiuTuc, TaHKPEaTuTUC



