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Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) con-

tinues to impact patients globally, especially patients with hematologic

malignancies [1–3]. Several studies have demonstrated that patients

with hematological malignancies and COVID-19 are at greater risk for

mortality [4–6]. Patients with hairy cell leukemia (HCL) in particular

are inherently at risk for profound neutropenia and monocytopenia

and treatment-associated severe T-cell dysfunction [7, 8]. In con-

junction with the myelosuppressive treatment options available for

HCL (i.e., nucleoside analogs, cladribine, and pentostatin), patients

with active HCL are susceptible to poor outcomes associated with

severe infections [9], including COVID-19. The incorporation of tar-

geted agents into active HCL therapy, including BRAF inhibitors (e.g.,

vemurafenib), Bruton tyrosine kinase inhibitors (e.g., ibrutinib), and

anti-CD20 monoclonal antibodies (e.g., rituximab and obinutuzumab),

adds another variable of uncertainty as to the immune dysregulation in

HCL patients affectedwithCOVID-19. The implications and efficacy of

mRNA vaccinations, COVID-19-targeted monoclonal antibody treat-

ments, and antiviral treatments (e.g., remdesivir) are also unknown in

patients with HCL. We thus report the experience of 14 HCL patients

who contracted SARS-CoV-2 between September 1, 2020, and Jan-

uary 24, 2022, to provide better guidance to treating hematologists.

This is a single institution retrospective cohort study that included
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adult patients with a diagnosis of HCL who tested positive for SARS-

CoV-2 during 2020–2022. The study was conducted after approval

by the Institution Review Board. Descriptive statistics were used to

summarize and present data for this cohort.

Of the 14 patients reviewed, the median age at HCL diagnosis was

47 years (Table 1). All but one patient was diagnosed with classical

HCL, with only one patient having the variant. Themajority of patients

were male (n = 10, 71.4%). Eleven (78.6%) patients had received HCL-

directed treatment prior to COVID-19 infection, with a median of

two lines of prior treatment (range 1–4). In patients not on active

HCL treatment the median time since last treatment was 52.6 months

(range 5.5–103.4 months). Two patients were on HCL therapy when

diagnosed with COVID-19. Of these, one patient treated with both

rituximab and ibrutinib discontinued rituximab and remained on ibruti-

nib. The other continued ibrutinib throughout the COVID-19 infection

course. All treated patients had prior purine analog therapy.

The most common method of diagnosis of SARS-CoV-2 infection

was polymerase chain reaction testing (n = 8, 66.7%), followed by

antigen (n = 2, 16.7%) and rapid antigen (n = 2, 16.7%) testing. The

median time from onset of symptoms to resolution was 13 days (range

5–32 days), with one patient asymptomatic and three in which dura-

tion of symptoms was unknown. The most common symptoms were

cough (n = 11, 78.6%), nasal congestion (n = 10, 71.46%), and fatigue

(n = 7, 50%). Two patients were hospitalized due to COVID-19, with
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TABLE 1 Baseline characteristics of hairy cell leukemia (HCL)
patients.

Baseline characteristics (N= 14)

Age at HCL diagnosis, median (range) 47 (23–67)

Sex, n (%)

Female 4 (28.6)

Male 10 (71.4)

COVID-19 diagnosis and vaccination status

Vaccinated, n (%)

No 3 (21.4)

Yes 11 (78.6)

First vaccination before

positive COVID-19 testing

5 (35.7)

First vaccination after positive

COVID-19 testing

6 (42.9)

Vaccination dose and type, n (%) (n= 11)

One dose:Moderna 1 (9.1)

Two doses (same product): 5 (45.5)

Moderna 2

Pfizer 2

Janssen 1

Three doses: 5 (45.5)

Moderna 2

Pfizer 3 (1 previously

received Janssen)

HCL treatment history

HasHCL been treated, n (%)

No 3 (21.4)

Yes 11 (78.6)

Number of lines of prior treatment (n= 11)

Median (range) 2 (1–4)

On Tx at COVID-19 dx?, n (%)

No 9 (81.8)

Yes 2 (18.2)

NA 2

Last IgG level prior to COVID-19Dx

Median (range) 988 (728–1216)

NA 8

Last CD4 count

Median (range) 349 (259–460)

NA 9

Last CD8 count

Median (range) 157 (112–380)

NA 9

Management of COVID-19

Treatment, n (%)

Monoclonal antibodya 7 (50)

Remdesivir 1 (7.1)

Otherb 2 (28.6)

Abbreviations: IgG, immunoglobulin G; NA, not available.
aMonoclonal antibody received: casirivimab, imdevimab (n= 1), sotrovimab

(n= 2), and bamlanivimab (n= 2).
bOther treatments: antibiotics (n= 1) and Paxlovid (n= 1).

F IGURE 1 Flow diagram of hairy cell leukemia (HCL) patients
COVID-19 course.

median length of stay of 4 days (range 3–5 days). Of the two hos-

pitalized patients, one had SARS-CoV-2 antibodies detected several

months prior to hospitalization, presumed to be from previous vac-

cination. The other patient was not vaccinated prior to infection. No

patients required intensive care unit level of care, and none died due

to complications of COVID-19 infection. Ten (71.4%) patients received

treatment, seven (50%) of whom received monoclonal antibodies, and

the remaining three received remdesivir (n = 1), Paxlovid (n = 1),

and antibiotics (n = 1). No patients were diagnosed with arterial or

venous thrombosis during or after active COVID-19 infection, and two

patients were put on prophylactic anticoagulation.

Regarding vaccination status, only five out of the 14 patients

received at least one dose of a vaccine before testing positive for

COVID-19. Of these, two received Pfizer and three receivedModerna.

Six patients received vaccinations after COVID-19 diagnosis. In total,

six patients received Moderna (one received one dose, three received

two doses, and two received three doses), four received Pfizer (three

received two doses and one received three doses), and one received

Janssen (two doses). Only four patients underwent spike antibody

testing, with two patients having detectable antibodies after the first

vaccine but prior to COVID-19 infection, one after COVID-19 diagno-

sis and before first vaccine, and the last having positive antibodies after

both infection and first vaccine (Figure 1).

This is a case series describing the treatment and outcomes of HCL

patients who contracted COVID-19. It is notable that most patients

had relatively mild COVID-19 symptoms, with only two admitted due

to infection and no deaths. The majority of patients were able to

receive COVID-19-specific treatments such as monoclonal antibod-

ies and Paxlovid, which may have contributed to their recovery. It is

interesting that cases were mild even though 64% of patients were

unvaccinated at the time they tested positive.
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As the SARS-CoV-2 virus continues to mutate, patients with hema-

tological malignancies remain at risk for infection. This limited series

demonstrates that HCL patients are able to recover from SARS-CoV-2

infection even when unvaccinated. However, patients are still at risk

for infections, especially as new variants emerge, and should remain

vigilant. As this only describes a group of 14 patients, larger studies are

needed to confirm these results. It is also not known what variant was

involved in each of these patients, as patients infected with delta vari-

ant would be expected to have worse outcomes than those infected

with omicron. Providers should continue to encourage vaccination

of HCL patients against COVID-19 as well as advocate for continued

safety measures, especially for those receiving immunosuppressive

treatment. It is notable that no patients in our series were receiving

treatment with purine analogs at the time of SARS-CoV-2 infection.

The majority of patients in our cohort received COVID-19-directed

treatment, which likely improved outcomes. Therefore, physicians

should consider early treatment of COVID-19 with the best available

therapies in HCL patients.
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