
COVID-19 infection in patients with severe aplastic anaemia

The coronavirus disease 2019 (COVID-19) pandemic has

caused concern among physicians caring for immunosup-

pressed patients. Aplastic anaemia (AA) is a rare life-threat-

ening bone marrow failure disorder that presents with severe

pancytopenia and a hypocellular marrow.1 Patients with sev-

ere disease are at increased risk of infection due to neutrope-

nia and immunosuppressive therapy (IST), particularly if the

absolute neutrophil count (ANC) is <200/ll. Additionally,

standard IST regimens for AA include anti-thymocyte globu-

lin (ATG), high-dose corticosteroids, and cyclosporine (CsA),

which suppress T-cell function and can lead to viral reactiva-

tion, particularly of herpesviruses. Preceding viral infection

as an initial trigger of AA or of disease relapse is possible as

viruses can lead to immune destabilisation. Many viruses are

known to cause transient cytopenias, but sustained marrow

aplasia has mainly been associated with parvovirus.2,3

Questions regarding AA in the COVID-19 era include: (i)

Do patients with AA have a higher susceptibility to COVID-

19? (ii) If infected, do patients with AA suffer more severe

disease? And (iii) Can newly diagnosed patients with severe

AA (SAA) safely receive IST? Because AA is rare, the litera-

ture is currently limited to case reports that show varying

severities of infection with different treatments and out-

comes.4,5 In another chronic haematological condition, sickle

cell disease (SCD), patients have been found to experience a

mild infectious course but are at risk of having acute SCD-

related complications.6,7 In the present case series, we report

the clinical outcomes of five patients with SAA who devel-

oped COVID-19 infection.

The median (range) age of the patients with SAA at the

time of COVID-19 diagnosis was 32 (21–61) years. Four

patients had a previous diagnosis of SAA while unique

patient number (UPN)-4 was diagnosed with SAA and

COVID-19 simultaneously. Patients received standard IST

and eltrombopag (EPAG) on clinical protocols

NCT01623167 or NCT04304820. By 6 months, three had

achieved haematological response and one (UPN-2) was a

non-responder. Of the responders, one patient (UPN-1) had

relapsed, was treated with a second round of IST (alem-

tuzumab and, later, EPAG), and regained response. UPN-2,

who had not responded to first-line IST, required two addi-

tional therapies and had stable blood counts (Table I).

UPN-1 had mild symptoms at COVID-19 diagnosis and

recovered after 3 days of symptomatic outpatient manage-

ment. He presented 1 month later with new onset right

shoulder and back pain and was diagnosed with herpes zos-

ter reactivation. UPN-2, a 61-year-old overweight former

smoker, had fever, upper respiratory tract symptoms, and

pneumonia on imaging. Mild hypoxia not requiring oxygen

occurred, which improved with outpatient dexamethasone

treatment. UPN-3, a young male with extensive cardiovascu-

lar history, was tested for COVID-19 due to precipitous drop

in ANC on routine blood monitoring for SAA and was

found to be positive. He was admitted briefly for monitoring

and treated with granulocyte-colony stimulating factor (G-

CSF) with improvement in ANC. UPN-4 presented with sev-

ere pancytopenia and was diagnosed with asymptomatic

COVID-19 infection and SAA simultaneously. Administra-

tion of horse-ATG (h-ATG) was delayed for 3 months until

a negative COVID-19 polymerase chain reaction (PCR) test

was obtained, but he was started on CsA and EPAG soon

after SAA diagnosis. However, he experienced recurrent ileitis

and small bowel obstruction necessitating surgical resection.

Non-specific pathology showed only inflammation, and a

diagnosis of post-COVID-19 immune colitis was made.

UPN-5 had mild symptoms of COVID-19 and had recovered

fully with symptomatic treatment at home.

At last follow-up, all patients had recovered completely

from the infection (Table I). Four patients (UPN-1, -2, -3,

and -4) received antibody tests and were found to have sev-

ere acute respiratory syndrome coronavirus-2 (SARS-CoV-2)

immunoglobulin G (IgG) spike protein-positive antibodies at

24, 3, 8, and 35 weeks after their COVID-19 infections

respectively. UPN-4 had achieved a complete response to IST

treatment and remains on low-dose CsA. The other four

patients with previously successfully treated SAA retained

their baseline blood counts (Fig 1) and continued on their

respective ongoing treatment (Table I).

In our present cohort of patients with SAA the clinical

spectrum of COVID-19 infection was consistent with age

and other comorbidities.8 Common symptoms included

fever, cough and headache. The oldest subject (aged

55 years) had worse respiratory illness requiring steroids. No

patients required COVID-19 infection-directed therapies or

had interruption of ongoing immunosuppression. One

patient (UPN-4) diagnosed with simultaneous SAA and

COVID-19 infection was treated with early initiation of oral

therapy, low dose CsA/EPAG, while h-ATG, a more potent

immunosuppressant, was delayed until COVID-19 PCR was

negative. This treatment strategy did not impact SAA out-

come.

The risk of relapse is highest for patients within 2–4 years

of their initial IST treatment, in particular when haematolog-

ical recovery is partial.9 In four patients with stable blood
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counts with or without ongoing CsA or EPAG, blood

counts were unaffected during and after COVID-19

infection. UPN-3 had a dramatic decrease in ANC with

infection that required temporary G-CSF administration.

No patient met the criteria for relapse of SAA. Close mon-

itoring of full blood counts continues for all patients.

Absolute lymphocyte counts were noted to decrease slightly

in three of four patients but returned to previous levels

weeks later.

Two patients had post-viral complications. UPN-1 had

uncomplicated herpes zoster at 1 month after COVID-19

infection, concurrent with PCR positivity for SARS-CoV-2, a

reported complication.10 In UPN-4, recurrent ileitis com-

menced shortly after COVID-19, each time responsive to glu-

cocorticoids. The temporal relationship to recent COVID-19

infection, absence of family history of inflammatory bowel

disease, and histology showing only inflammation, suggested

the ileitis to represent a post-viral autoimmune process.

Although ileitis has not been reported previously, other

autoimmune diseases such as inflammatory myopathy11 and

paediatric inflammatory multisystem syndrome12 have been

identified in patients after COVID-19 infection.

In summary, we report the largest case series to date of

patients with SAA and COVID-19 infection. In younger

patients and without major comorbidities from all stages of

SAA disease course, COVID-19 infection was self-limiting.

COVID-19 did not result in SAA relapse but these results

cannot be generalised to patients who may have more severe

COVID-19 manifestations due to other underlying comor-

bidities.13 The timing of relapse post viral infection is not

established therefore longer follow-up may lead to better

knowledge. In patients with concurrent SAA and COVID-19

infection, continuation or initiation of CsA and/or EPAG

during SARS-CoV-2 infection does not appear to complicate

infectious course.
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Fig 1. Peripheral blood counts in four subjects with coronavirus disease 2019 (COVID-19) infection and history of severe aplastic anaemia (SAA)

at time points before, during, and after the infection. The last laboratory follow-up from the time of COVID-19 infection varied in the four

patients: unique patient number (UPN)-1 (27 weeks), UPN-2 (3 weeks), UPN-3 (8 weeks), and UPN-5 (7 weeks). The last follow-up to assess

recovery and complications was the same as laboratory follow-up for UPN-1 and UPN-3 but UPN-2 was 5 weeks and UPN-5 was 12 weeks. (A)

Absolute neutrophil count (ANC), (B) haemoglobin, (C) platelets and (D) absolute lymphocyte count (ALC). [Colour figure can be viewed at

wileyonlinelibrary.com
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