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Abstract

The first cases of coronavirus disease 2019 (COVID-19) were detected in Wuhan,
China, in December 2019. Since this time a concerted global effort of research and
observational data gathering has meant that a great deal has been learnt about the
impact of COVID-19 in patients with lymphoid malignancies. Approximately one-
third of patients with lymphoid malignancies who acquire COVID-19 and have it
severely enough to require hospital assessment will die from this infection. Major
risk factors for a poor outcome are age and co-morbidities, but when these are
taken into account lymphoma patients have a slightly greater than 2-fold
increased risk compared to the general population. Notably, despite early
concerns regarding the particular vulnerability of lymphoma patients due to the
immunosuppressive effects of therapy, active treatment, including B-cell
depleting agents such as rituximab, do not appear to be associated with an
increased risk of a poorer outcome. Indeed, some treatments such as ibrutinib
may be beneficial due to their modulation of the potential fatal hyperinflam-
matory phase of infection. There are risks associated with hemopoietic stem cell
transplantation, but the collective experience is that these can be minimized by
preventive strategies and that the majority of transplant recipients with COVID-19
infection will survive. Many questions remain including those regarding the
outcome of COVID-19 infection in the rarer lymphoid malignancies and the
efficacy of COVID-19 vaccines in lymphoma patients. This review aims to discuss
these issues and present a summary of the current knowledge of the impact of
COVID-19 in lymphoid malignancies.

Key Words: COVID-19; Lymphoma; Leukemia; Chemoimmunotherapy; Hemopoietic
stem cell transplantation; Vaccination
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Core Tip: Patients with lymphoid malignancies who have coronavirus disease 2019
(COVID-19) severely enough to require hospital assessment have an approximately
one-third chance of dying from the infection, representing a slightly greater than 2-fold
increased risk compared to the general population. Despite initial concerns, treatment
for lymphoma is not associated with increased risk for poor outcome. Current evidence
for the efficacy of COVID-19 vaccines in patients with lymphoid malignancies is
extremely limited, so it will be crucial to conduct studies to address this issue over the
coming months.

Citation: Riches JC. Impact of COVID-19 in patients with lymphoid malignancies. World J
Virol 2021; 10(3): 97-110

URL: https://www.wjgnet.com/2220-3249/full/v10/i3/97.htm

DOI: https://dx.doi.org/10.5501/wjv.v10.i3.97

INTRODUCTION

The first cases of coronavirus disease 2019 (COVID-19) were detected in Wuhan,
China, in December 2019. The disease, caused by a novel RNA beta coronavirus,
severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2), was initially reported
as predominantly causing a pulmonary syndrome, typified by fevers in combination
with breathlessness and cough[1]. However, it is now appreciated that COVID-19 can
cause a wide range of symptoms of variable severity, including fatigue, myalgia,
headache, anosmia, pharyngitis, coryza, nausea and diarrhoeal[?]. Since initial
detection of the virus, more than 130 million cases of COVID-19 have been confirmed
worldwide, with more than 2.8 million deaths[3]. Initial reports from China have
indicated that COVID-19 has an overall mortality rate of 1.4%. However, the prognosis
varies widely between groups, with those people over the age of 60 years and those
with underlying conditions, including hypertension, diabetes, cardiovascular disease,
chronic respiratory disease and cancer, at a significantly higher risk for severe disease
and death[4].

There has been a great deal of concern that patients with lymphoid malignancies
such as lymphomas and lymphoid leukemias would be at particular risk from COVID-
19. The initial reports from China showed that patients with cancer were over-
represented among individuals who developed severe COVID-19 after contracting the
virus[5]. Patients with lymphoid malignancies could be expected to be at increased
risk of adverse outcomes from this viral infection, both due to being immuno-
compromised as a consequence of the underlying cancer, and due to the myelosup-
pressive and lymphodepleting effects of therapy. A number of retrospective studies
have reported outcomes of patients with lymphoid malignancies who became infected
with SARS-CoV-2 during or shortly after treatment[6-21]. These were pooled into a
large meta-analysis of 3377 patients with hematological malignancies who developed
COVID-19 with a primary outcome of risk of death[22]. Among all blood cancers the
overall risk of death was 34%, rising to 39% when combining data for hospitalized
patients. Within this the pooled risk of death was also calculated by hematologic
malignancy subtype with lymphomas including/excluding chronic lymphocytic
leukemia (CLL) having a risk of death of 32%, with CLL specifically having a risk of
31%. This was comparable to myeloproliferative neoplasms (34%) and plasma cell
dyscrasias (33%), but somewhat less than acute leukemias (41%) and acquired bone
marrow failure syndromes (53%). Notably the primary risk factor for COVID-19
mortality was age with patients aged 60 years and older having a significantly higher
risk of death than patients under 60 years. While these “headline” figures are rather
high, one of the major limitations of these retrospective studies was that almost all of
them focused on patients who were either assessed in hospital, or were actually
hospitalized for their COVID-19. Invariably, these patients had more severe infections
than those who remained at home, who were not necessarily detected and included in
these studies, making these mortality statistics an over-estimation. Ascertaining the
true mortality rates remains challenging and governments around the world continue
to advise patients with mild COVID-19 symptoms to self-isolate at home. At the time
of our own study the United Kingdom was focused on hospital-based testing for
suspected COVID-19, representing a comparable group of patients to the meta-
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analysis[23]. This allowed an estimation of a crude case fatality rate of 14% suggesting
that blood cancer patients have a 2-2.5 -fold greater risk of dying from COVID-19 than
the general population. The largest single study to date also likely has the best
estimate of true population mortality risk from COVID-19 for hematological cancer
patients as they used population-based data from a countrywide Ministry of Health
database[18]. This reported a risk of death 14%, which was twice that of a control
population in their study (7%) and was comparable to the estimated risk of death of
13% in patients with all cancers[24]. A further study from Italy of 536 patients with
hematologic malignancies and COVID-19 reported a mortality rate 37%, with a
standardized mortality ratio for of 2.04 increased risk when compared with the impact
of COVID-19 in the general Italian population[13]. Taken together, these studies have
fairly consistently demonstrated that approximately one-third of patients with
hematological malignancies who acquire COVID-19 and have it severely enough to
require hospital assessment and/or admission will die from this infection. The major
risk factors are age and co-morbidities, but when these are taken into account patients
with blood cancers have a slightly greater than 2-fold increased risk compared to the
general population.

IMPACT OF COVID-19 BY LYMPHOMA SUBTYPE

Many of the larger studies have pooled all patients with hematological cancers
together. While this is useful, clearly there is very significant heterogeneity within this
group of diseases, in respect of pathophysiology, clinical characteristics, and the type
and intensity of treatment. Therefore, studies which have included patients with a
single disease/disease group can give more “granularity” and aid physicians in
informing their patents. At the time of writing, the lymphoid malignancy with the
most data in this regard is CLL. Patients with this leukemia could be hypothesized to
be particularly vulnerable to SARS-CoV-2 infection. This is due to the fact that CLL is
frequently accompanied by an immunodeficiency which can be further aggravated by
therapy, and also that it typically effects older adults (median age at diagnosis 70
years) who are higher risk due to their age[25,26]. A number of studies have now
looked at the impact of COVID-19 in CLL patients specifically. Perhaps, due to the
geography of the pandemic one of the first reports was from an Italian group who
assessed 47 symptomatic CLL patients were found to be positive for COVID-19[27]. Of
the 46 evaluable patients, 14 died, equating to a morality rate of 30.4%. The median age
of these patients was 75 years, meaning that the mortality rate of this group was only a
little higher than the mortality rate of 25.5% in 70-79-year-olds in the general Italian
population at the same time. The European Research Initiative on CLL group reported
outcomes of 190 CLL patients who presented in the first wave of the pandemic. 151
(79%) presented with severe COVID-19 (requiring oxygen and/or intensive care
admission) which was associated with more advanced age (= 65 years) with a
mortality rate of 36.4%[15]. Mato et al[12] reported data from a further international
(predominantly United States) multi-center cohort of 198 patients. This again revealed
a relatively high rate of severe disease and hospital admissions with an overall case
fatality rate of 33%. This rose to 37% in those requiring admission, a remarkably
similar figure to the other study. Across these two major studies the main risk factors
were mainly those already known for COVID-19 itself: age and co-morbidities.
Interestingly, hypogammaglobulinemia, a marker of the CLL-associated immunodefi-
ciency, did not impact upon the outcome. It could be hypothesized that the immune
defect associated with this defect could be a “double-edged” sword. On one hand, a
weakened immune system may not be as capable of eliminating SARS-CoV-2, yet on
the other, it might help to prevent a fatal immune and inflammatory over-reaction[28].

They have been a few reports of the outcomes of COVID-19 more specifically in
patients with lymphoma. A study by Lamure ef al[29] investigated the outcomes of 89
patients, the majority of whom had recently treated (within the last year) B-cell non-
Hodgkin lymphoma. With a median follow-up of 33 d from admission, 30-d overall
survival was 71%, with age > 70 years and relapsed/refractory lymphoma being risk
factors for a poorer outcome in a multivariate analysis. They did not see any
differences in outcomes of patients with B-cell vs T-cell lymphomas, but they only
included 7 patients in the latter group. Recent bendamustine treatment was also
identified as a potential risk factor. However, the numbers of patients were few and
this characteristic was strongly associated with (and probably confounded by)
relapsed/refractory lymphoma. Notably they concluded that survival of patients
younger than 70 years without relapsed/refractory lymphoma was comparable to that

WIV | https://www.wjgnet.com 99 May 25,2021 | Volume10 | Issue3 |



Riches JC. Impact of COVID-19 in lymphoma

Jaishideng®

of the general population[29]. A further Spanish study reported on 177 patients, 89%
of who had non-Hodgkin lymphoma. The overall mortality rate was 34.5%, with age >
70 years, heart disease, chronic kidney disease, CURB-65 score = 2 and active disease
significantly increasing the risk of death in a multivariate analysis. Interestingly they
did also note that the persistence of a positive polymerase chain reaction for SARS-
CoV-2 after week 6 was significantly associated with mortality, suggesting that longer
term viral suppression is an important component of recovery[30].

Not unexpectantly current published data is limited to small case series and case
reports when it comes to the rarer forms of lymphoma. A Parisian study reported
outcomes for 13 patients with primary central nervous system lymphoma. The
mortality rate was 23% in this group, 11 (85%) of whom were undergoing
chemotherapy at the time of infection. Two additional patients (15%) required
mechanical ventilation, but two patients (15%) had no COVID-19 symptoms. A
medical history of diabetes mellitus was more common in patients with severe disease.
Chemotherapy was resumed after COVID-19 recovery in nine patients (69%) after a
median delay of 16 d with no unusual chemotherapy complications nor incidents of
SARS-CoV-2 reactivation[31]. Gonzaga et al[32] reported on the outcome of 2 patients
with Sezary syndrome who acquired COVID-19. Unfortunately, both patients died,
one attributable to COVID-19 and the other due to progressive disease. In contrast
another patient who was receiving treatment for lymphoma type adult T-cell
leukemia-lymphoma recovered after developing severe COVID-19 pneumonia with
favipiravir therapy. Interestingly, there have also been a few reports of COVID-19
being beneficial to lymphoma patients, presumably due to an “immunostimulatory
effect”. Challenor and Tucker[33] reported the case of a 61-year-old man who went
into remission after SARS-CoV-2 infection without treatment. Sollini et al[34] also
report a case of a patient with follicular lymphoma, who having achieved a partial
remission after bendamustine-based therapy, went onto achieve a complete remission
after asymptomatic COVID-19. In addition, Pasin ef al[35] report an interesting case of
a patient with natural killer (NK)/T-cell lymphoma who having been refractory to
previous immuno-chemotherapy, subsequently developed a transient remission at the
time if SARS-CoV-2 infection. As NK cells express angiotensin converting enzyme 2,
the binding site for this virus, they hypothesize that a direct oncolytic effect of the
virus combined with production of proinflammatory cytokines led to NK-cell
apoptosis, something seen with other RNA viruses. Clearly, more data needs to be
collected on these and other types of lymphoid malignancies, something that will
almost certainly occur as the pandemic progresses.

INTERACTION OF COVID-19 AND TREATMENT OF LYMPHOMA

While a large part of this involves the management of bacterial infections, particularly
in the context of concurrent neutropenia, infection with and re-activation of viruses are
also a feature of the clinical course of many lymphoma patients on treatment.
Prolonged symptoms from seasonal “flu” and “cold” viruses and reactivation of
viruses such as hepatitis B and varicella zoster are common complications of
treatment, particularly after depletion of the B-cell compartment with anti-CD20
monoclonal antibodies such as rituximab. Given that most effective lymphoma
therapies are also lymphodepleting it could be expected that anti-lymphoma drugs
would compromise the normal immune response to SARS-CoV-2 leading to prolonged
and more severe infection. However, even in the early stages of the pandemic it was
clear that this was not so straightforward. The infection typically begins with relatively
mild symptoms, which if the infection is not controlled, then can become more severe
at around day 10 associated with a cytokine-induced inflammatory storm as the
“adaptive” immune response takes off. Therefore, it could also be hypothesized that
the immunosuppressive effect of many lymphoma treatments could actually be
beneficial at this stage by limiting this hyperinflammation, thereby avoiding severe
pneumonitis and thrombotic sequelae. In light of this, a number of guidelines,
consensus statements and recommendations regarding the management of
lymphoma(s) were published at the start of the pandemic[36-43]. They invariably
recommended a common-sense approach. Patients with aggressive lymphoma were to
be treated as usual, while minimizing time in the hospital by use of measures
including the wider use of granulocyte colony stimulating factor prophylaxis and
subcutaneous administration of rituximab. In contrast, the advice for patients with
more indolent lymphomas was to continue expectant management where possible and
to use oral regimens where reasonable. In all cases virtual consultations were to be
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encouraged, particularly for patients in complete remission or for those in which no
immediate change in therapy was expected. However, there was a clear concern that
patients with lymphoid malignancies were going to be at particular risk from COVID-
19 due to the combined immunosuppression from their underlying disease and its
treatment.

Interestingly, multiple studies have consistently reported little or no negative
impact of therapy on outcomes from COVID-19. The large meta-analysis of over 3000
patients with hematological cancers showed no association of poorer outcome with
concurrent treatment, as have many smaller studies[17,22]. Similarly, in the two largest
lymphoma-specific COVID-19 studies, there was no association of active treatment
with poor outcome[29,30]. In particular there was no excess mortality identified with
anti-CD20 treatment despite the anticipated risk of depleting the B-cell compartment
and inhibiting humoral immunity. While, there have been several reports of prolonged
viral shedding and/or pneumonia symptoms, and failure of SARS-CoV-2 antibody
responses in patients treated with rituximab, this has not translated into a significant
impact on survival in the larger studies[44-46]. It is possible that modulation of the
“hyperinflammatory” phase of COVID-19 is playing a role; it is also possible that the
relative sparing of T-cell responses may be enough to control the virus. As a
consequence, most expert bodies are recommending continuing treat lymphoid
malignancies as usual whilst highlighting the importance of a risk-benefit analysis in
each individual patient scenario. While there does not appear to be any additional risk
from treatment per se, COVID-19 does pose a significant risk to lymphoma patients in
itself, particularly those who are older with multiple co-morbidities. Therefore,
infection with SARS-CoV-2 needs to be avoided in lymphoma patients who should
generally be regarded as clinically vulnerable and advised to “shield”. Visits to
hospital (and hence potential exposure to the virus) should be reduced by choosing
oral regimens over infusional ones where possible (e.g., ibrutinib or acalabrutinib for
the treatment for CLL) and avoiding treatments with marginal benefit (e.g.,
maintenance rituximab for follicular lymphoma), particularly when COVID-19
infection rates in the general population are high.

There has been particular focus regarding the potential of ibrutinib as a potential
immuno-modulator of COVID-19. Ibrutinib is used for the treatment of several B-cell
disorders, including CLL, mantle cell lymphoma and Waldenstrom macroglobu-
linemia (WM)[47]. In addition to its inhibition of B-cell receptor signaling by Burton's
tyrosine kinase (BTK) it is also known to inhibit interleukin-2 inducible T-cell kinase
(ITK) modulating T-cell responses[48]. There were early reports of ibrutinib potentially
having a beneficial effect in SARS-CoV-2 infection, protecting against pulmonary
injury, both in the context of treatment for CLL and WM[49,50]. The effect has been
hypothesized to be due not only to “off-target” inhibition of ITK, but also of inhibition
of Src family kinases and attenuation of M1 macrophage polarization with the net
effect of reducing viral entry and inflammatory cytokine responses in the lungs[51,52].
Whether or not the anti-platelet effect of ibrutinib could also help combat the pro-
thrombotic events associated with severe COVID-19 has not been explored.
Interestingly, a small clinical study has suggested that BTK inhibition could be the
most important component of ibrutinib’s immunomodulatory activity. Roschewski
et al[53] assessed the efficacy of 19 patients without hematological malignancies who
were hospitalized with severe COVID-19 (11 on supplemental oxygen and 8 on
mechanical ventilation), 18 of whom had increasing oxygen requirements at baseline.
Acalabrutinib is a more selective inhibitor of BTK and should not have any effect on
ITK and Src kinases. Analysis revealed a rapid normalization of inflammatory markers
such as C-reactive protein and interleukin-6 with a temporal correlation with
improved oxygenation. These results suggested that targeting excessive host inflam-
mation with a BTK inhibitor is a therapeutic strategy in severe COVID-19 and has led
to an ongoing international prospective randomized controlled clinical trial. A
protective effect of BTK inhibition was also observed in the European study of
outcomes of CLL patients with SAR-CoV-2 infection, with lower rates of hospital-
ization rate for severe COVID-19 for patients on ibrutinib vs those on other regimens
or off treatment[15]. However, an effect was not seen in the Mato et al[12] report,
although in many cases therapy was withheld once COVID-19 was diagnosed. Again,
further work is required to investigate this, but it would seem reasonable to continue
BTK inhibitors in patients who are diagnosed with COVID-19 on the basis of the
available evidence. Certainly, discontinuation of effective anti-lymphoma therapy has
its own risks, particularly in patients with more aggressive lymphoma subtypes, as
exemplified by a report of patient who developed rapid progression of their mantle
cell lymphoma after ibrutinib was discontinued for intercurrent COVID-19[54].
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Further questions remain around the use of other immunomodulatory drugs for
lymphoid malignancies in the context of COVID-19. Immune checkpoint blockade
with drugs targeting programmed cell death 1 and other immuno-inhibitory
molecules is widely used in the solid cancer field where they “release the brakes” of
immune tolerance mechanisms leading to effective anti-tumor responses[55]. These
agents are less commonly used in lymphoma where the main indications are in
relapsed Hodgkin lymphoma and Richter syndrome. Again, the potential impact of
immune checkpoint blockade in patients with COVID-19 could be hypothesized to be
double-edged, with these agents potentially enhancing immunological control of the
viral infection, yet also contributing to inflammation and aggravating the clinical
course of COVID-19. Reports of these drugs in lymphoma are currently limited to a
single case report. O'Kelly et al[56] report a case of a 22 year-old female with multiply
relapsed Hodgkin lymphoma having pembrolizumab who developed severe COVID-
19 requiring high levels of oxygen supplementation but not intubation, who
subsequently recovered. A recently published study of 35 patients receiving immune
checkpoint blockade in solid cancers concluded that COVID-19 related mortality in
this population did not appear to be higher than previously published mortality rates
for patients with cancer suggesting that this type of treatment does not increase the
risk[57]. Another class of anti-lymphoma drugs that could be hypothesized to have an
impact on the course of COVID-19 are the immunomodulatory imide drugs such as
thalidomide and lenalidomide. While being used most commonly in the treatment of
multiple myeloma, lenalidomide is well known to have activity in lymphomas
including follicular lymphoma, mantle cell lymphoma and CLL[58,59]. At the time of
writing the reports of the impact of these drugs on COVID-19 outcomes in myeloma
patients remain equivocal; there are no reports of the outcome of COVID-19 with
intercurrent use of these drugs in lymphoma. The potential mechanisms by which
treatments for lymphoma may modulate COVID-19 infection is summarized in
Figure 1.

CA discussion of the general principles of managing severe COVID-19 in lymphoid
malignancies is beyond the scope of this review. However, one aspect that might be
expected to be specifically relevant to these cancers is the use of convalescent plasma
to treat COVID-19, given the hypogammaglobulinemia that frequently observed,
particularly in CLL. As intravenous immunoglobulin replacement is indicated to
prevent infections in these patients, it is reasonable to hypothesize that plasma
containing anti-SARS-CoV-2 antibodies might be of particular benefit in these patient
groups. Several studies have now looked at the efficacy of convalescent plasma in the
general population. Initial randomized trials of convalescent plasma in patients with
COVID-19 focused on hospitalized patients who were already moderately to severely
ill, with these trials providing little evidence of clinical efficacy[60,61]. Subsequent
observational studies have been more positive but generally the clinical benefits have
been modest[62]. However, a recent randomized study has suggested that this
“passive immunotherapy” can be effective if the right plasma is used for the right
patients, with early administration of high-titer convalescent plasma against SARS-
CoV-2 to mildly affected older adults reducing the progression of COVID-19[63].
While there have been no randomised studies investigating the use of convalescent
plasma in patients with lymphoid malignancies, there have been several case reports
and observational case series reporting efficacy in this patient group[64-70]. As a
consequence, it seems reasonable to use convalescent plasma for high risk individuals
in this patient group as long as the plasma contains high titers of SARS-CoV-2
antibodies and is given early enough in the patient’s course of infection.

IMPACT OF COVID-19 ON HEMOPOIETIC STEM CELL TRANS-
PLANTATION OF LYMPHOMA

High-dose chemotherapy with autologous hemopoietic stem cell transplantation
(HSCT) represents a standard of care for many lymphoid malignancies, with
allogeneic HSCT being potentially curative for other particular indications. Both types
of transplantation are scenarios where COVID-19 infection could be expected to lead
to particularly severe consequences, given the state of immune suppression that they
induce. As a consequence, transplant organizations such as the European Society for
Blood and Marrow Transplantation (EBMT) have been regularly issuing and updating
recommendations regarding all aspects of transplantation during the pandemic[71].
The EBMT has been collecting data regarding the impact of COVID-19 on HSCT
recipients and also those undergoing treatment with chimeric antigen receptor (CAR)
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ITK: Interleukin-2 inducible T-cell kinase; PD1: Programmed cell death 1; IMiDs: Immunomodulatory imide drugs; IL:

T cells. While the 6-wk mortality in this patient group in the 1st wave was approx-
imately 25%, preliminary data from the 2™ wave (August to December 2020) suggests
a mortality rate slightly below 20%. This figure is not too dissimilar to that published
by the group at the Memorial Sloan Kettering Cancer Center who observed that 22% of
patients who had received cellular therapy (Allogeneic, 35; Auto, 37; CAR T, 5) had
died after 30 d[72]. Notably the largest study published to-date did not observe any
differences in 30-d overall survival when comparing recipients of allogeneic vs
autologous HSCT[73]. Despite the theoretical risks associated with the procedure itself,
the very nature of determining an individual’s eligibility for transplant typically
excludes those at higher risk from COVID-19, which probably explains why these
figures are lower than the fatality rates seen for patients with hematological
malignancies outside the transplant setting. Many of the recommendations focus on
avoiding SARS-CoV-2 infection by limiting risk of exposure to infected individuals as
much as possible and strictly adherence to prevention practices such as hand hygiene
and social distancing —something that applies to the donor as well as the recipient in
allogeneic transplants[74]. The challenging question is what to do in patients that
develop COVID-19 during preparation for transplantation? This includes those that
acquire COVID-19 immediately before transplantation and those that develop and
recover but have a persistently positive polymerase chain reaction test. Generally, the
decision to proceed has to be assessed on a case-by-case basis weighing in the risks
from COVID-19 infection vs the risks from delaying the transplant. The grade of
lymphoid malignant (indolent vs aggressive) and availability of alternative salvage
therapy will clearly play into these decisions. In addition to ongoing data collection by
the bone marrow transplant registries there are now several published case reports
and case series of patients successfully completing a bone marrow transplant despite
intercurrent SARS-CoV-2 infection, including one report where all 11 patients
survived without oxygen supplementation or mechanical ventilation[72,73,75-78].
Despite this, risks for lymphoma patients remain, with one study reporting a higher
risk of mortality in autologous HSCT recipients when the indication was for
lymphoma compared to myeloma —likely reflecting the increased intensity of the
multi-agent high-dose chemotherapy used in lymphoma autograft conditioning[73].
Other potential factors identified as being predictive of poorer outcomes in HSCT
include older age, being on steroids at the time of diagnosis of COVID-19, and COVID-
19 infection within 1 year of HSCT[16].

IMPACT OF LYMPHOMA ON VACCINATION FOR COVID-19

The enormous societal and economic impact of the pandemic made it a global
emergency to develop effective vaccines. In a testament to human ingenuity the first
SAR-CoV-2 vaccine trails were being reported less than a year after the virus was
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initially identified[79-81]. A number of vaccines are in production with efficacy against
laboratory-confirmed infection typically greater than 90%. Not surprisingly, the trials
have excluded patients on treatment with immunosuppressive therapy or those
diagnosis with an immunocompromising condition, which includes all patients with
lymphoid malignancies. Therefore, at the time of writing there is no data on the
efficacy of any of the leading SARS-CoV-2 vaccines in patients with lymphoid
malignancies. As discussed above patients with these cancers could be expected to fail
to mount an immune response to these vaccines. This is due both to the immune
defects associated with the diseases themselves and also due to the impact of
treatments. While little is known about the efficacy of COVID-19 vaccines in
lymphoma patients, plenty of studies have demonstrated reduced rates of sero-
conversion in patients vaccinated for other viruses in the past. Furthermore, one-third
of CLL patients who had COVID-19 failed to mount a persistent antibody response in
one study[69]. Therefore, it will be vital to design studies to assess their efficacy in
patients with lymphoid malignancies, as even if current vaccines achieve the ideal of
“herd immunity”, the presence of SARS-CoV-2 mutant strains will likely mean that
lymphoma patients still require direct protection[82]. A further consideration is
perhaps the opposite problem. As vaccines are widely rolled-out some patients with
lymphoid malignancies will receive one or more doses during therapy. We have seen
several cases at our centre when vaccination results in an increase in glycolytic
lymphadenopathy as part of the normal immune response, something that can mimic
lymphoma progression on fludeoxyglucose positron emission tomography/computed
tomography[83].

CONCLUSION

The COVID-19 pandemic has been a challenge for all sections of society across the
world. Despite this, a great deal has been learnt about this virus in a very short space
of time, including its impact in patients with hematological malignancies. Multiple
studies have consistently demonstrated that approximately one-third of patients with
blood cancers who acquire COVID-19 and have it severely enough to require hospital
assessment will die, representing a slightly greater than 2-fold increased risk
compared to the general population. Perhaps surprisingly, several studies have shown
little or no negative impact of concurrent or recent anti-cancer therapy on outcomes
from COVID-19, with reports of agents such as the BTK inhibitors actually having a
protective effect. This is important as it means that treatment should be initiated and
continued as required, rather than being delayed due to concerns regarding the risks
from COVID-19. Instead, the focus needs to be stopping lymphoma patients from
acquiring SARS-CoV-2 in the first place, by advising them to shield and taking steps to
reduce hospital visits. However, a great deal still remains unknown about the impact
of this infection in patients with lymphoid malignancies. Particular questions remain
around the outcomes of COVID-19 in rarer lymphomas, and about the interaction
between lymphoma-associated and treatment-induced immunosuppression and
vaccine responses. While it can be anticipated that these gaps in our knowledge will
start to become filled over the coming months, the presence of novel SARS-CoV-2
mutants will almost certainly mean that many years of work lie ahead.
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