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Abstract

B cell haematological malignancies (HMs) have been described as the worst cancer

type for concomitant COVID-19 in terms of mortality, with rates up to 65%. This risk

factor for COVID-19 cannot only be explained by comorbidities and advanced age of

patients, but aggravated by secondary immunodeficiency (SID). We aimed at evaluat-

ing the impact of COVID-19 on 86 HM patients with concomitant SID from a single

centre. Only 14HMpatients of 86 (16.28%) patients suffered COVID-19, withmortal-

ity rate of 7%.Whenwe considered patients according to B-cell defect only ormultiple

immune defect overlap (B-T-cell/NK cells/complement), patients with immune defect

overlap presented 5.30-fold higher risk of COVID-19 than only B cell defect (95% CI,

1.67–17.0) (p= 0.004). Seven (50%) patients were on active IgRT; while five (36%) had

received prior mucosal vaccines for respiratory infections. Our results show that mod-

elling SID in HM may contribute to better prediction of infectious risk and to prompt

more targeted and timely preventive therapies.

1 INTRODUCTION

According to different studies, case fatality rate for SARS-CoV-2 virus

infection (COVID-19) in B cell hematologic malignancy (HM) ranges

between 14% and 65% depending on patient’s age and need of inten-

sive care unit (ICU) intervention, an extremely high rate consider-

ing the 6%–8%mortality among age-adjusted patients without cancer

[1–3]. Pre-existing co-morbidities (older age, chronic lung/heart dis-

ease, obesity, diabetes, hypertension) contribute to a more severe

course of the disease [4]. In general terms, HM carries an excess risk of

infection due to secondary immunodeficiency (SID) that accounts for

a significant proportion of mortality, both from underlying malignancy

and chemotherapeutic protocols [5]. Numerous publications point to

Abbreviations: FL, follicular lymphoma; IgRT, immunoglobulin replacement therapy;MGUS,

monoclonal gammopathy of unknown significance; NHL, non-Hodgkin lymphoma; NT, not

tested; TIbV, trained immunity-based vaccine
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HM to be the worst cancer type for concomitant COVID-19, probably

aggravated by SID [6]. However, neither immunological data to stratify

HM infectious risk nor the effects of infectious preventive strategies

on COVID-19 outcome were previously considered. COVID-19 com-

prises a broad clinical spectrum ranging from asymptomatic infection

to severemulti-organ failure and death [7].

Assessment of immunological status in HM patients and immuno-

logical interventions to prevent infections have shown to reduce bac-

terial and some viral infections and to improve respiratory prognosis

[8–12]. We aimed at evaluating the impact of COVID-19 on 86 HM

patientswith SID from theHospital Clínico SanCarlos ofMadrid, Spain

during thepandemic era. All 86patients associated antibodydeficiency

or memory B cell defect, while 24 of 86 (29%) presented multiple

immune defect overlap, such as CD4+ T lymphocytopenia and innate

immunity alterations (hypocomplementemia, neutropenia or low NK

cells counts) (Figure 1). Of the global cohort, 54 (63%) patients were
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on immunoglobulin replacement therapy (IgRT), and 40 (47%) had

received mucosal trained immunity-based vaccines (TIbV) to prevent

recurrent infections [12]. From March, 14 2020 to March, 16 2021,

only 14 of 86 (16%) HMpatients of our cohort presentedwith COVID-

19 based on clinical manifestations and real-time polymerase chain

reaction assay. Not expected, COVID-19 rate was low with favourable

outcome, as shown in Table 1. Mean age was 66.35 ± 16.72 years,

50% females. Regarding co-morbidities, only three (21%) patients had

no co-morbidities, four (29%) patients presented at least one or two

comorbidities, and the remaining seven (50%) presented several co-

morbidities (hypertension, COPD, aneurysm, dyslipidaemia, psoriasis,

primarybiliary cholangitis, chronic kidneydisease). Four patients (20%)

were asymptomatic and diagnosed following exposure to a confirmed

close symptomatic contact who was tested positive for SARS-CoV-2;

seven patients (50%) had commonly associated COVID-19 symptoms

including anosmia, ageusia, asthenia, myalgias, cough, nasal conges-

tion, dyspnoea, fever and pneumonia; and only three patients (21%)

required hospitalization, one of them ICU intervention. None of the

patients were on active anticancer therapy. Interestingly, from 14 HM

COVID-19 patients, seven (50%) were on active IgRT, five (36%) had

received prior TIbV for respiratory infections, and the remaining two

patients were clinically stable, so infection prophylaxis was not consid-

ered. Full recovery from COVID-19 was achieved in 86% (n = 12) of

the patients, one patient reported persistence of symptoms, particu-

larly asthenia, myalgias and anosmia one year after symptoms onset.

One patient passed away due to respiratory complications during hos-

pitalization. This patient suffered anunderlying chronic kidney disease,

associated a combinedT-B immunodeficiency. AfterCOVID-19, nine of

14 patients were tested for anti-SARS-CoV2 antibodies, and seven of

them (78%) tested positive.

Age above 60 has been defined as the most important single aspect

associated with high mortality. In our cohort, 64% (n = 9) were older

than 60 years with mortality rate of 11%, a much lower frequency

than that published so far (47%) in HM population [1]. Despite the

small size of our cohort, global mortality rate was 7% (1/14), a figure

comparable for the control population (6%–8%). HM patients under

active IgRT, which was the majority of them, continued to attend the

hospital day care monthly during the pandemic, while only 7 of 54

(13%) presented COVID-19 so far. Although B cell defect is the earli-

est and commonest defect in patients with HM, a significant propor-

tion of HM patients present overlap of multiple innate and adaptive

immune defects. We sought to analyse whether the risk of COVID-

19 was different between ‘B cell defect’ and ‘immune defect overlap’.

Interestingly, ‘immune defect overlap’ was associatedwith significantly

higher risk of SARS-CoV2 infection than ‘B cell defect’ (OR, 5.30; 95%

CI, 1.67–17.0) (p = 0.004). The patients that presented an ‘immune

defect overlap’ associated a 3.24-fold higher risk for prior severe infec-

tion (n= 21; 24%) (95% CI, 1.14–9.19) with respect to patients with ‘B

cell defect’ (p= 0.02). After initiating preventive immune-based strate-

gies (IVIg/TIbV), only three patients during a follow-up of 36 months

had occurrence of severe infection, two of them with immune defect

overlap and one patientwith B cell defect and chronic renal failurewho

suffered from severe COVID-19.

Globally, immunological work-up and infectious preventive inter-

ventions in our cohort of SID HM patients might explain the positive

COVID-19 evolution beyond other factors. Immune response to SARS-

CoV-2 relies primarily on innate immunity [13], which has been shown

to be enhanced by TIbV. This mucosal preparation is composed by

mixed Gram negative and positive inactivated bacteria that synergisti-

cally activate innate immunity through TLR sensors and favour specific

adaptive responses (Benito-Villabilla 2017). On the other hand, a pro-

tective effect of IgRT against COVID-19 is yet to be proven, although

previous studies of SARS and Middle East respiratory syndrome have

exhibited clinical benefits of IVIg therapy [14]. IVIg seems to contain

cross-reactive antibodies against SARS-CoV-2 due to common circu-

lating coronaviruses [15]. The first plasma pool of IVIg that tested posi-

tive for anti-SARS-CoV-2 antibodies in Spainwas in July 2020 [16], and

all infected patients were diagnosed during the first wave before July.

Immunomodulatory effects of IVIg both on innate and adaptive immu-

nity might also have played a role [17,18].

We agree, as Vijenthira et al claim, in the urgent necessity to col-

lect data on selectedHMpatients’ population to ascertain the true risk

of COVID-19 mortality. It seems reasonable to stratify risk through

immunological assessment. Our results suggest that SID classification

predict COVID-19 risk and that targeted preventive strategies in SID

HM patients might be beneficial to mitigate potential complications in

this life-threateningCOVID-19 group. Further studies are necessary to

validate these preliminary results.
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