
COVID-19 infection in paediatric recipients of allogeneic stem
cell transplantation: the UK experience

In January 2020, a novel coronavirus was sequenced in

China (SARS-CoV-2) and it was linked to cases of severe

acute respiratory syndrome as part of a new disease which

was named COVID-19�1 Its worldwide spread has led to the

declaration of a global health emergency by the World

Health Organization on 30 January 2020�2 The first COVID

case in the United Kingdom was reported on February, 6

2020. Since then more than 4 375 800 cases have been con-

firmed countrywide as of 14/04/2021 (https://coronavirus.da

ta.gov.uk/cases).

In the general population, it has been shown that children

are affected with a milder disease than adults.3 The role and

pathogenicity of this virus in the setting of paediatric allo-

geneic haematopoietic stem cell transplantation (HSCT) is

still being evaluated. A single centre in Spain reported 3% of

the HSCT paediatric population was diagnosed with COVID-

19 infections, with two of eight identified patients requiring

admission to intensive care and one of eight patients dying

from COVID-related morbidity. In the Spanish cohort, risk

factors for severe COVID-19 in paediatric SCT recipients

were male sex and low CD4/CD8 ratio.4 Paediatric cases were

included in a French retrospective analysis for risk factors of

severe COVID-19 infection post SCT in which older age rep-

resented a risk factor for death from COVID-19�5
The UK/Ireland paediatric BMT (bone marrow transplan-

tation) group comprises 12 HSCT centres with an average of

300 HSCTs/year. The UK paediatric BMT group aimed to

record all centre cases of COVID and to hold biweekly tele-

conferences to discuss cases and share practice during the

first UK COVID-19 surge. The results of this data collection

are described in this report.

Nine paediatric patients (six female and three male) were

diagnosed with COVID-19 via positive polymerase chain

reaction (PCR) between February and July 2020. Cases were

reported from Birmingham, Glasgow, Manchester, Leeds,

London and Newcastle with no geographic prevalence.

Transplant characteristics are summarized in Table I.

Five patients were of Caucasian ethnicity, two Asian, two

African. Median age at HSCT was 12 years (range 6–16).
Median time from HSCT to COVID-19 diagnosis was

62 days (range 16–261). All patients had achieved neutrophil

engraftment at COVID-19 diagnosis. Comorbidities at

COVID-19 infection were severe graft-versus-host disease

(GVHD) in one patient and severe GVHD with transplant-

associated thrombotic microangiopathy (TA-TMA) requiring

multiple lines of immunosuppression in another case. Three

patients were off immunosuppression at COVID-19 diagno-

sis, four were on ciclosporin and two were on multiple

agents, including steroid. Median CD3 count at COVID

diagnosis was 212 9 109/l (90–887, available for six patients).

There was no uniform presentation with symptoms including

fever in four cases, and one case each of cough, shortness of

breath, vomiting and abdominal pain. Patient #4 showed sig-

nificant hypotension accompanying fevers and required

aggressive fluid resuscitation with good response at the onset

of COVID-19 infection. Two patients were asymptomatic

and tested as part of routine admission screening. Median

time between appearance of symptoms and PCR testing was

24 h (range 0–5 days). In eight patients, the diagnosis was

made via PCR on nasopharyngeal swab and in one case on

nasopharyngeal aspirate. In two patients the initial swab

proved negative but repeated swabs 12 and 14 days later

were positive. In those patients, the persistence of symptoms

led to repeat testing.

Eight patients had a mild disease course with no require-

ment for respiratory or inotropic support. Of those, two

developed maximum Common Terminology Criteria for

Adverse Events (CTCAE) grade 2 acute kidney injury and

four patients developed grade 2 to 3 neutropenia. No patient

developed liver failure or myocarditis. Mild to moderate

chest X-ray/computed tomography changes were documented

in two patients. Three patients suffered from a concomitant

infection (one adenoviraemia, one Pseudomonas bacteraemia

and one Clostridium difficile infection). None of the eight

patients with a mild course of disease received COVID-19-di-

rected treatment.

One patient (#6) had been transplanted for sickle cell dis-

ease and was fully engrafted from her unaffected donor at

the time of COVID-19 infection. She had a severe course

developing cytokine-release syndrome treated with tocilizu-

mab and remdesivir, requiring positive pressure for respira-

tory support and evolving into secondary haemophagocytic

lymphohistiocytosis (HLH) treated with dexamethasone lead-

ing to full recovery.

While her indication to transplant included cerebrovascu-

lar disease and haepatic bridging fibrosis, she had had no

endothelial-related problems in the time between transplanta-

tion and COVID-19 infection.

Two out of the eight patients with a mild course of dis-

ease developed haematological sequelae in the recovery
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phase. Patient #3 became pancytopenic with no clear identifi-

able cause other than the COVID-19 viral insult. The bone

marrow aspirate/trephine at a median time of 40 days from

COVID-19 diagnosis was severely hypocellular (5%) with no

signs of recurring malignancy, no other concomitant viral

infections and full donor engraftment. COVID-19 PCR

became negative on day +63 post HSCT. The patient was

treated with granulocyte-colony stimulating factor (G-CSF)

and transfusions as required and the cytopenia eventually

resolved at day +129 post HSCT.

A second patient (#8) who had been transplanted for A20

haploinsufficiency6 was admitted 28 days following her PCR-

positive swab and 14 days after testing negative for the same

for TA-TMA, which was proven on renal biopsy on two

occasions and required treatment with multiple agents

including defibrotide and eculizumab. The patient had no

GVHD, no other viral infections and was not on calcineurin

inhibitors at the time of TA-TMA diagnosis, thus having

none of the usually recognized risk factors for TA-TMA.

Her COVID-19 infection presented with cough and short-

ness of breath but no oxygen requirement; her X-ray showed

left upper zone consolidation. She spontaneously recovered

and was discharged 10 days after the first COVID-19 posi-

tivity. Twenty-eight days post COVID-19 infection she pre-

sented with TA-TMA-like symptoms with cytopenia,

increased schistocyte count, pleural and pericardial effusion

and renal impairment. She required a pericardial window

and bilateral chest drains to treat the serositis together with

haemodialysis and multiple lines of immunosuppressive

treatment.

The COVID-19 PCR test became negative a median time

of 27 days from the first positive result (range 2–76). All

patients had recovered from COVID-19 infection at the time

of writing. All but patient #2 are alive. Patient #2 died from

TA-TMA-derived complications unrelated to COVID-19

infection. No patient in this cohort has been assessed for the

emergence of COVID-19 antibodies. Median length of inpa-

tient stay for COVID-19 infection in this cohort was

10 days.

This paper describes the UK experience of COVID-19

infection in paediatric HSCT recipients. The paper has the

limitation of including only cases that were brought to medi-

cal attention; as such we cannot rule out that other HSCT

recipients contracted COVID-19 and remained asymp-

tomatic. Considering the annual recording of HSCT, the nine

described cases correspond to 4% of the transplanted

patients in the same time frame, thus making it a compara-

ble number to other reported series.4 It is important to

underline that up to August 2020 a strict shielding policy

applied to extremely vulnerable patients in the UK. This may

have considerably reduced the number of HSCT recipients

who were exposed to the virus. Moreover, HSCT activity in

the UK was limited to non-deferrable cases during the time

frame considered in this paper; as such, a significant number

of transplants for non-malignant conditions were deferred,

making the impact of COVID in selected subgroups of

patients non-evaluable. Consequently, further observation is

required to assess the broader impact of the virus on this

specific population of patients.

Our case series demonstrated that most children had mild

COVID-19-related disease only and eight of nine patients

fully recovered. This is in line with previously reported data

form single centrEs.4 As only a single patient developed sev-

ere COVID-19-related infection, our data do not allow for

the identification of risk factors for COVID-19 severity dis-

ease in this population. Of note, and in contrast to the Span-

ish data, the most severely affected patient was nine months

post SCT, off immunosuppression and with good immune

reconstitution (CD3 > 800 9 109/l ). While a single case is

represented here, it is worth mentioning that reported obser-

vations from an adult Italian transplant centre (Rambaldi,

unpublished) also suggested that post-HSCT patients were at

higher risk once their immunity had fully recovered, thus

underpinning the importance of a significant but dysregu-

lated immune-mediated reaction as trigger to severe viral

pathology. The same has been described in the general popu-

lation.7

Despite a mild course of the disease, two of eight of our

patients developed medium-term life-threatening complica-

tions, which required medical attention and had no attribu-

table causes other than COVID-19. TA-TMA can be seen in

up to 10% of the patients post HSCT, but conventional risk

factors for TA-TMA (typically GVHD and calcineurin inhibi-

tor administration)8 were absent in pt #8 who had a delayed

but severe TA-TMA. Viral-related TA-TMA has been

described in post-HSCT settings and COVID has been recog-

nized as a potent trigger of both endothelial derangement

and microangiopathy in the general population.9,10

Cytopenias post transplantation/immunotherapy can occur

in a variety of situations ranging from immune phenomena

to viral insult or cytokine-driven damage. No alternative

cause for the severe cytopenia to COVID-19 was identified in

patient #3. Severe aplasia of non-immune origin has been

reported in a patient affected with COVID-19 disease,11 as

such allowing for the potential relationship between COVID-

19 and post-HSCT cytopenia as well. Of note, patient #3

developed COVID-19 infection early post HSCT (day +16),
following multiple cycles of pre-HSCT chemotherapy for leu-

kaemia as well as irradiation-based conditioning. These fac-

tors might have resulted in increased marrow fragility at the

time of COVID infection.

Overall, our finding is of a limited toxicity profile of

COVID-19 viral disease in paediatric HSCT recipients with

the important caveat that COVID-19 could trigger potentially

life-threatening complications beyond the resolution of the

acute infection. Of note, three of the reported cases suffered

from a concomitant viral or bacterial illness, underlying the

importance of screening for COVID-19 despite the identifica-

tion of other pathogens, more common in the post-trans-

plant setting. These data will require confirmation with
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longitudinal monitoring of further cases. Taken as a whole,

the data were considered sufficiently reassuring for transplant

activity in non-urgent cases to be restarted within the UK

paediatric HSCT transplant network.
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In vitro assessment of the sensitivity to APR-246 + azacitidine
combination predicts response to this combination in
myelodysplastic/acute myeloid leukaemia patients

TP53 mutations, which abrogate normal p53 protein func-

tions and may also induce deleterious ‘gain of function’ of

the protein, are a poor prognostic factor in myelodysplastic

syndromes (MDS) and acute myeloid leukaemia (AML),

especially when mutations are biallelic.1 Restoration of

mutant p53 normal functions in those cases, especially by

protein ‘reconformation’, has been considered a relevant

strategy and many drugs have been tested.2 APR-246

(Eprenetapopt) is a pro-drug that induces structural changes

to mutant p53 and restores the active conformation of the
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