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SARS-CoV-2-relatedmultisystem inflammatory syndrome in
an immunocompromised child with leukemia

To the Editor:

SARS-CoV-2 associated multisystem inflammatory syndrome in

children (MIS-C) is increasingly recognised in children with clinical

presentations resembling disorders ranging from toxic shock syn-

drome to Kawasaki disease. MIS-C is diagnosed in immunocompetent

children based on the clinical and laboratory profile of the patient

with history or evidence of exposure to the SARS-CoV-2 virus. A

high index of suspicion is required for diagnosis of MIS-Cin cancer

patients receiving immunosuppressive therapy. We describe the first

case of MIS-C in a child receiving significantly immunosuppressive

chemotherapy.

A 5-year-old female child was referred to the transplant team as a

case of refractory acutemyelomonocytic leukemiaM5. Shewas refrac-

tory to three different courses of immunosuppressive chemotherapy

regimens for acute myeloid leukemia. She was planned for experimen-

tal therapy with venetoclax and 5-azacytidine after negative SARS-

CoV-2 testing by polymerase chain reaction of nasopharyngeal swab.

The time line of chemotherapy is shown in Figure 1.

On day 2 of hospital admission, she developed high grade fever,

maximum of 39.4◦C with no focus. She was maintaining normal oxy-

gen saturation in room air and chest had no added sounds on auscul-

tation. Her abdomen was soft and she had no evidence of mucositis.

Her complete blood count showed haemoglobin 8 mg/dl, total white

cell count 30,500/mm3 with absolute neutrophil count 610/mm,3 68%

blasts and platelets 12,000/mm3; procalcitonin was 2.12 mg/ml; and

lactate 2.3 mmol/L. Blood cultures were taken and she was started on

meropenem and amikacin.

On hospital day 3 (day 2 of illness), she was tachycardic with a heart

rate up to 150 beats/min during an afebrile period, and a new onset S3

gallop was heard on auscultation.

A chest radiograph showed clear lung fields but was suggestive

of cardiomegaly (Figure S1A). 2D echocardiography reported a struc-

turally normal heart with mild concentric left ventricular hypertrophy

and a dilated left ventricle. Ejection fraction was 61%.

On hospital day 4 (day 3 of illness), she had two episodes of loose

stools with no vomiting. Premature ventricular contractions were

present on the ECG monitor (Figure S1B). She was febrile and tachy-

cardic with no respiratory distress. Her chest had no added sounds and

abdomenwas soft with no tenderness.

Procalcitonin had escalated over 48 h from 2.12 ng/ml at illness

onset to 28.21 ng/ml, and C-reactive protein increased from 48 to

192 mg/L but blood cultures had no growth. Suspecting myocarditis,

we measured creatine phosphokinase myocardial band, which was

elevated at 349U/L (normal range≤ 25U/L).

During a fever spike, she had an episode of oxygen desaturation to

93% in room air and was started on supplemental oxygen delivered

by a face mask at 4 L/min. Given the rapid worsening of clinical condi-

tion with high inflammatory markers and cardiac involvement, we con-

sidered evaluation for MIS-C. SARS-CoV-2 antibodies were positive

(total titer 2.11) with ferritin of 56,458 ng/ml, interleukin-6 85 pg/ml,

and d-dimer 4704 ng/ml. She fulfilled the CDC/WHO criteria for MIS-

C and was started on steroids and enoxaparin prophylaxis. Methyl-

prednisolone was given at a dose of 10 mg/kg/dose. The time line of

chemotherapy and signs ofMIS-C are shown in Figure 1.

On hospital day 7, after three doses of methylprednisolone, her

ectopic heart beats had resolved and inflammatory markers were

resolving (ferritin decreased to 6200 ng/ml; interleukin-6 5.56 pg/ml,

C-reactive protein 51 mg/l, and procalcitonin 1.3 ng/ml) (Supplemen-

tary Figure 2A andB). Antibiotics were discontinued and steroidswere

tapered and stopped over 2 weeks. Unfortunately, her disease was

refractory to venetoclax and azacytidinetherapywith totalwhite blood

cell counts escalating to 172 × 109/L, so she was discharged home for

palliation.

There is one case of MIS-C published in a child with acute lym-

phoblastic leukemia prior to chemotherapy.1 No case of MIS-C has

been reported following immunosuppressive or myelosuppressive

therapy for cancer (Table S1). The syndrome has not been described

in cancer patients probably because of overlap between infection and

inflammation and lack of recognition of an emerging syndrome over

other usual infections in children receiving immunosuppressive ther-

apy. In haematology-oncology patients, gastrointestinal symptoms are

common postchemotherapy during the phase of febrile neutropenia

and cardiotoxic chemotherapy can contribute to cardiac dysfunction

making diagnosis challenging. Therefore, a high index of suspicion is

required for diagnosis ofMIS-C in this group of patients.

The pathophysiology of MIS-C is unknown. However, the timing of

presentation of cases of MIS-C in relation to the peak of COVID-19

pandemic and the presence of antibodies suggest that this inflamma-

tory syndrome is notmediated by direct viral invasion.2–7 Multiple pos-

sible mechanisms have been suggested for an immune response that

results inMIS-C includingmolecularmimicry,8 viral superantigens that

activate an immunological host response to virus-infected cells, medi-

ated by antibodies or T cells3 or by macrophages.9,10 Our patient had

received chemotherapy including fludarabine and cytarabine for acute

Pediatr Blood Cancer. 2021;68:e28995. © 2021Wiley Periodicals LLC 1 of 3wileyonlinelibrary.com/journal/pbc

https://doi.org/10.1002/pbc.28995

https://wileyonlinelibrary.com/journal/pbc
https://doi.org/10.1002/pbc.28995


2 of 3 LETTER TOTHE EDITOR

F IGURE 1 Time line of chemotherapy and signs ofMIS-C according to day of illness

myeloid leukemia. She mounted an immune response resulting in MIS-

C despite several courses of potent immunosuppressive andmyelosup-

pressive chemotherapy.

Cellular mechanisms of MIS-C are not fully understood but

laboratory work alludes to FcγR1-mediated macrophage activation

(where FcγR is Fc-gamma receptor).11,12 We speculate role of mono-

cytic blasts that typically express high levels of FcγR1 in causing

MIS-C in our patient.13 Our patient had MIS-C with cardiac involve-

ment despite immunosuppressive chemotherapy and responded to

anti-inflammatory dose of steroids, that is, steroid dose used for

macrophage activation syndrome.14 Patients with MIS-C also respond

to intravenous immunoglobulin possibly by stimulating inhibitory Fc

receptors of macrophages.2–6

We present the first case of MIS-C in a patient treated with

immunosuppressive chemotherapy for cancer. Cases such as this

may help us understand the cellular mechanisms of MIS-C as coun-

tries face the second/third wave of the pandemic. Awareness of

MIS-C in this patient population will ensure early use of high-dose

steroids.
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