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Robust and sustained antibody response to SARS-CoV-2 in a
child pre and post autologous hematopoietic stem cell
transplant

To the Editor:

The coronavirus disease (COVID)-19 pandemic caused by the

severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) has

been evolving rapidly, and till date has resulted in over a million deaths

worldwide. Previous reports have suggested that the severity of the

disease is mild and self-limiting upper respiratory tract infection in

most children.1 The characterization of COVID-19 in pediatric cancer

and hematopoietic stem cell transplant (HSCT) patients is limited in

the available literature. The effects of COVID-19 infection on the out-

comes of HSCT in children are still being explored.

Children with malignancies and those post HSCT have persistent

immunealterations evenmonths after treatment completion. Lowanti-

body concentrations have been demonstrated in amajority of patients,

regardless of the malignancy and chemotherapy regimen.2 This has

compounded the uncertainties in the management of pediatric HSCT

patients. The antibody response in the immunosuppressed population

may not be robust, and delayed clearance of the live virus could be

a problem. Uncertainty exists on when a child could be fit for inten-

sive chemotherapy and HSCT after an infection with SARS-CoV-2.

The European blood andmarrow transplant (EBMT) society guidelines

state that if a transplant candidate is diagnosed with COVID-19, a

deferral of HSCT by at least 3months is advisable.3

Here, we report the case of a child who was able to mount a

good antibody response to the novel coronavirus despite being on

chemotherapy in the recent past, and the response was sustained dur-

ing and after his successful autologous HSCT.

A 3-year-old child with n-myc gene amplified, high-risk, stage-

III, left-sided suprarenal neuroblastoma achieved complete remission

after induction chemotherapy on theOPEC/OJECprotocol.4 His autol-

ogous stem cells had been previously harvested and stored. Due to

delay in admission for his autologous HSCT, caused because of the

lockdown imposed during the COVID-19 pandemic, he received two

extra cycles of irinotecan and temozolomide. Two months post his last

chemotherapy cycle, he was taken up for consolidation with an autolo-

gous HSCT.

Before admission for HSCT, the child underwent a mandatory

screening test for the SARS-CoV-2 and was found to be positive by

the cartridge-based nucleic acid amplification test (CBNAAT). After

2 weeks of home isolation, during which time the child remained

asymptomatic, the child tested negative by CBNAAT, on the 17th day.

His total serum SARS-CoV-2 antibody titers (IgG and IgM), estimated

using chemiluminescent immunoassay, were reactive with an index of

>10 (>1 taken as reactive).

The child was started (6 days after testing negative) on his HSCT-

conditioning regimen consisting of busulfan at a dose of 1 mg/kg intra-

venously every 6 h for 4 days (day −6 to day −3) and melphalan at a

dose of 140mg/m2 intravenously on day−2.

Hewas infusedhis prestored stemcells onday0, and theCD34+ cell

dose given was 1 × 106/kg. Post his stem cell infusion, the child devel-

oped complications of mucositis, febrile neutropenia, and Clostridium

difficile colitis, which were managed with supportive care and appro-

priate antibiotics. The child also developed rapid respiration, low-grade

fever, and facial puffiness on day+16, whichwas attributed to engraft-

ment syndrome. He received 3 days of low-dose oral steroids for the

same. Neutrophil engraftment was achieved on day +18, and platelet

engraftment occurred on day +24. His SARS-CoV-2 antibody titers

that were repeated on day 0 and day+22 (ie, on the 37th and 55th day

from initial positivity) were reactive, with titer indices being greater

than 10 each time. The total leucocyte count (TLC) and absolute neu-

trophil count (ANC) in relation to the antibody titers are shown in Fig-

ure 1. The child was discharged after a successful HSCT.

The immune response to the SARS-CoV-2 infection is varied in dif-

ferent population groups. Children who are post chemotherapy and

HSCT are immunosuppressed and are considered high-risk groups.

Chemotherapy and HSCT, both allogeneic and autologous, cause

defects in humoral and cell-mediated immunity. It is established that

they have decreased antibody titers against common infections and

vaccine-preventable diseases.5 Hypogammaglobulinemia secondary

to chemotherapy and HSCT is a common complication and is found

more in younger children.6

Antibodies are important in defense against viruses. Virus-elicited

antibodies provide lifelong surveillance and protection from future

infections.7 Imunoglobulin (Ig) M and IgG antibodies to SARS-CoV-2

develop between the first and second week of infection in most cases.

In mild cases, the antibody response may take longer and in a minor-

ity the antibodies may not be detected at all. The detection of anti-

bodies to SARS-CoV-2 does not indicate directly protective immunity

parameters for protection are yet unestablished.8 Unlike the experi-

ence in the SARS-CoV-1 infection where about half of the patients had

detectable IgG antibodies even after 3 years of infection,9 the dura-

tion and effectiveness of antibody response to SARS-CoV-2 remains

unestablished.
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F IGURE 1 Time course of leukocyte counts. Day 0 is the day of initial SARS-CoV-2 positivity. Hematopoietic stem cell transplant was
performed on day 24. ANC, absolute neutrophil count; TLC, total leukocyte count; SARS-CoV2, severe acute respiratory syndrome coronavirus-2;
HSCT, hematopoietic stem cell transplant

Mostof the reports ofCOVID-19 in the settingofHSCThavebeen in

the context of post-HSCT infection. Haroon et al reported 11 patients

who had undergone HSCT, and acquired the SARS-CoV-2 infection in

the range of day +5 to 192 months post-HSCT. All the patients had

mild disease andhadgoodoutcomes.10 Similarly, Vincent et al reported

the outcomes of eight children with a median age of 10 years who had

undergoneHSCT. Two patients required intensive care and one patient

died due to alveolar hemorrhage. Coronavirus polymerase chain reac-

tion (PCR) became negative in a mean time of 20 days in six patients

(75%), one patient with immunodeficiency was persistently positive,

and the patient who died had a positive PCR.11 The EMBT recommen-

dations (updated in November 2020) in view of the COVID-19 pan-

demic state that the decision to proceed for HSCT after the diagnosis

of COVID-19 should take into account the risk of the patient associ-

atedwith on one hand the delay of the procedure and on the other pro-

ceedingwith conditioning. It ismentioned that in general if a transplant

candidate is diagnosed with COVID-19, a deferral of at least 3 months

is advisable. However, this may not always be possible due to the risk

for progression of the underlying disease.3

In our report, we demonstrate that this child on chemotherapy for

a high-risk malignancy was able to mount a robust immune response

against the SARS-CoV-2 virus and cleared the virus during his period

of home isolation. Further, humoral immunity, reflected by the total

immunoglobulin levels against the virus, was achieved and sustained at

good levels during and after the HSCT.

Few pediatric patients post chemotherapy may be capable of

mounting a good antibody response to the SARS-CoV-2 virus after

infection. The antibody response helps in clearance of the virus, and

facilitates the child in proceeding for HSCT and intensive chemother-

apy. As seen in our patient, in some children this response could be sus-

tained at good levels even after potentially immunosuppressive HSCT.

Estimation of antibody levels and its correlation with viral clearance

in a prospective manner may further help us formulate guidelines that

may bemore generalizable.
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