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Vaccinated patients with lymphoma often fail to develop a sufficient antiviral immune 
response

Increased COVID-19 morbidity is related to pts age and  comorbidities

Liang W et al. Lancet Oncol. 2020
Wang Q, et alBlood Rev. 2022
Fendler A, et al Nat Rev Clin Oncol. 2022
Gurion R, et al Haematologica. 2022

Patients with hematologic malignancies are highly vulnerable to SARS-CoV-2 
infection

Williamson et alNature. 2020 
WHO. Living Guidance for Clinical Management of COVID-19. Accessed 15 July 2022
Pagano et al J Hematol Oncol (2021) 
Visco et al. Blood Advances 2021

There is a higher incidence of COVID-19 infections in pts with lymphoprolipherative
disorders (limphomas, CLL, MM)

Patients with hematologic malignancies are at risk for severe COVID-19



Passamonti et al.
Review Hematological Oncology. 2022 

Covid-19 and hematologic malignancies
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Managment of HM in the COVID 19 era

Licterature items



COVID-19 infection in adult patients with hematological malignancies: 
a European Hematology Association Survey (EPICOVIDEHA)
Pagano et al. J Hematol Oncol (2021) 

Italian Hematology Alliance on COVID-19 (ITA- HEMA-COV) 

Visco et al.

EPICOVIDEHA: Epidemiology of COVID-19 Infection in Patients with Hematological Malignancies
International open web-based registry for patients with HM infected with SARS-CoV-2



COVID-19 infection in adult patients with hematological malignancies: 
a European Hematology Association Survey (EPICOVIDEHA)
Pagano et al. J Hematol Oncol (2021) 

Multinational project aimed to collect COVID-19 cases occurring in HM patients in 2020
A survey was performed on behalf of the Scientific Working Group Infection in 
Hematology of the European Hematology Association (EHA) e objective was to assess
epidemiology and outcomes of COVID-19 in HM patients



132 centers
4117 cases
1084 Lymphomas



EPICOVIDEHA

Primary objective:  to assess the epidemiology and the outcome of HM affected by    
COVID- 19

Secondary objectives:  to estimate COVID disease severity
To evaluate hospitalization requires
Frequency of pre-existing comorbidities
Overall case-fatality rate
Treatment of the  HM (off/on) 
Type of therapy (i.e., chemotherapy, immunotherapy, targeted
therapy, hematopoietic stem cell transplant [HSCT]). 

Pagano et al. J Hematol Oncol (2021) 



EPICOVIDEHA
A total of 132 centers in 32 
countries participated in this
survey and registered 4117 
cases, 1084 lwere lymphomas. 

Demographic and clinical characteristics
of enrolled patients at COVID-19 diagnosis

Pagano et al. J Hematol Oncol (2021) 



Treatments for Hematological Malignancies at the onset of COVID-19 

Pagano et al. J Hematol Oncol (2021) 



Clinical features of COVID-19 in our patient cohort Overall mortality rate by disease and treatment received

Pagano et al. J Hematol Oncol (2021) 

COVID disease was:
Severe in 45%
Critic in 18%
Mild 17%
Asimptomatic 17%

73% have been hospedalised

31% death: 
for Covid 58%
HM 15%
Both 13%



Overall mortality predictors in COVID-19 HM patients

Neutrophil count > 0.5×109/mm3 
lymphocyte count > 0.2 × 109/mm3 were protective

In the multivariable analysis
Mortality impact factors : age, active disease, chronic
cardiopathy, liver disease, renal impairment, smoking 
history, and ICU stay
Among HM, AML is the malignancy associated with a 
significantly high mortality

Pagano et al. J Hematol Oncol (2021) 



Pagano et al. J Hematol Oncol (2021) 

Overall mortality:
40,7% during the first wave(March–May 2020) 
24,8% during the second wave (October-December

2020) 
(p < 0.0001)



Italian Hematology Alliance on COVID-19 (ITA-HEMA-COV) 

The ITA-HEMA-COV worked on behalf of all Italian societies dealing with hematology: Società 
Italiana di Ematologia, Società Italiana di Ematologia Sperimentale, Gruppo Italiano Trapianto 
Midollo Osseo, Sorveglianza Epidemiologica Infezioni nelle Emopatie, and Fondazione Italiana 
Linfomi. 



Visco et al.  Blood Advances 2021 

856 pts with lymphoma and Covid in 64 centres 
from february to june 2020: retrospective cohort (237)
From june 2020 to february 2021: prospective cohort (619)

Objectives: 
To assess mortality rate
To identify predictors of mortality



Overall survival for enrolled patients. Kaplan-Meyer curves for overall survival in all enrolled patients (A), and 
according to admission to the hospital (B), lymphoma histotype (C). 

• 165 (19%) pts died after a 
median FU of 66 days (range
1-395)

• 30- and 100-days mortality
was 13% and 23% 

• 91% were due to COVID-19 
infection

• Patients admitted to the 
hospital had significantly
worse OS than patients not
admitted (35% vs 4%)

(P=0.001)

cHL was associated with significantly
better OS (P=0,001)
FL / i-NHL were borderline (P= 0.049 )



474 pts were treated for lymphoma:
33% were on treatment at the time of the COVID-19diagnosis
24% had completed therapy more than 6 months

Visco et al.  Blood Advances 2021 Overall Survival

Time interval between lymphoma diagnosis and COVID-19 infection was inversely related to mortality, with 36 
months as cutoff

Patients who had received antilymphoma treatment had worse OS than patients that were never treated

Pts that had received bendamustine had no significant difference in terms of OS 

No negative impact on OS has been demostrated by anti-CD20 immunotherapy



Visco et al.  Blood Advances 2021 

Score ranging from 0 to 5
2 for age
1 for male gender, lymphopenia, thrombocytopenia a was obtained

3 risk categories by Kaplan-Meier curves: low (0-1), interme- diate (2-3), and high (4-5) 

100-days mortality was:
8% for low risk
29% for intermediate risk
54% for high risk



D. Pinato et al. Lancet Oncol 2021; 

Primary endpoint: To describe the prevalence of COVID-19 sequelae
and their impact on recovery from COVID-19
and outcome of neoplasCc disease

European registry study enrolling 2795 consecutive pts with solid or haematological
malignancy and with diagnosis of RT-PCR SARS-CoV-2 infection

Sequelae



Long-term sequelae of COVID-19 infection

Negative impact on: 
• Recovery from COVID-19 
• Oncologic outcomes

Respiratory symptoms
Residual fatigue
Weight loss
Neurocognitive symptoms

D. Pinato et al. Lancet Oncol 2021; 

COVID-19 long-term sequelae were associated with shorter
survival and higher incidence of therapy discontinuation



Passamonti et al.

The ITA-HEMA-COV project investigated seroconversion for SARS-CoV-2 IgG in 237 patients with HMs and SARS-
CoV-2 PCR-positive

83% of pts received HM-directed therapies before COVID-19
chemotherapy 26%
chemoimmunotherapy in 22 %
immunotherapy only 6 3%
targeted therapies in 19 4%
autologous and allogeneic HSCT 4 6% and 4% respectively
56% were on active therapy at the time of COVID-19. 

62 (26%) myeloid neoplasms
121 (51%) lymphoid neoplasms
54 (22%) plasma cell neoplasms
69% of pts had detectable IgG SARS-CoV-2 serum antibodies

In multivariable logistic regression: 
Chemoimmunotherapy was associated with a lower rate of seroconversion

Consequently a low rate of seroconversion after vaccination is expexted

Antibody response



Gagelmann N et al 

Review and meta-analysis of 49 studies
Primary endpoint: to assess antibody response, efficacy, and safety
after vaccination against SARS-CoV-2 in patients with hematological malignancies. 

Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) reporting guideline
and the Meta-analysis of Observational Studies in Epidemiology (MOOSE) checklist. 

Studies published from 1 July 2020 to spt 2021 on adults with hematological malignancies
(myeloid, lymphoid, or plasma cell dyscrasias) after one or two doses of vaccine were
considered for inclusion. 



Gagelmann N et al. 

Antibody response according to the type of hematologic disease
chronic lymphocytic leukemia 50% 
multiple myeloma 76%
myeloproliferative neoplasms 83%
indolent lymphoma 58%

aggressive lymphoma 61%
Hodgkin lymphoma 91%

A significant difference was found for pts in remission
compared (72%) with patients with stable or progressive 
disease (48%) at time of vaccination (P=0.014) 

A significant difference was identified between hematological malignancies, solid cancer, and 
healthy controls (P<0.001). Global response was: 
37%  for hematological malignancies
62%  for solid cancer
78%  for healthy controls



Gagelmann N et al. 

Reduced response rates for pts receiving allogeneic
transplantaTon <6 months prior to vaccinaTon

Response was significantly
affected by the timing of anti-
CD20 therapy (P<0.001)
15%≤1 year prior to 
vaccination
59%>1 year prior to 
vaccination

Bruton kinase inhibitor therapy: response was 23% 
venetoclax therapy: response was 26% 



Prospective observational study (between June and October 2021)  to monitor the antibody
response in 500 patients with lymphoma after SARS-CoV-2 vaccination

Primary objective
to evaluate the serological response to the SARS-CoV-2 vaccine 
to investigate the clinical variables related to vaccine responses in patients with lymphomas
and CLL 



K. Narita et al. 



K. Narita et al. 

antibody titers after 2 doses vaccine in untreated and treated lymphoma patients and age-matched controls. The 
treated groups are divided into 0–6 months, 7–12 months, 13–24 months, and 24 months since last treatment. Median
values for each group are shown in squares

Relationship between
anti-S antibody levels
before vaccination
and after two doses

anti-S ≥ 264 U/mL:
clinically protective level of 
antibody titer
for SARS-CoV-2 virus infection

For clinically relevant antibody titer
it was important time of  treatment

Antibody titers were significantly higher in patients who received
their vaccine after completing their treatment more than 12 
months



Antibody titers in patients treated with chemotherapy with or without
CD20 antibodies or BTKi within 6 months of last treatment and 
thereafter

6 months after the end of treatment: no difference in 
antibody levels between chemotherapy and CD20/ 
BTKi groups
within 6 months: significantly higher anti-S levels for 
chemotherapy group (p < 0.01). 

K. Narita et al. 



Antibody titers in untreated and treated patients with and 
without lymphoma cell infiltration in the peripheral blood

Pts with lymphoma cell infiltration in the peripheral
blood had significantly lower anti-S levels than those
without in both the treated and untreated groups

K. Narita et al. 



Multivariate analysis of variables associated with achievement of anti-S≧264 U/mL

Age, lymphocyte, CD19, CD4, IgG, IgA, IgM, time from 
treatment, sIL2-R, PB lymphoma cell infiltration are significantly
associated with  anti-S ≥ 264 U/mL

K. Narita et al. 



Greenberger et al. Blood. 2021
Salvini Met al. Am J Hematol. 2022
Gressens SB, et al. Clin Microbiol Infect. 2022
Gagelmann N . review and meta-analysis Haematologica2022

Lymphoma pts who did not achieve seroconversion after complete vaccination may benefit from an 
additional dose of vaccine

Third dose of vaccine (booster) enhances SARS-CoV-2 neutralizing antibodies also in pts who demonstrated
a waning response after vaccination

Benefits are variable across lymphoma histotypes (lower in patients with B-cell lymphomas)

Improve response against SarsCOV2 variants

Jimenez M et al Blood Adv. 2022
Shapiro LC et al Cancer Cell. 2022
Fendler A, et al Lancet. 2022 (CAPTURE)
Fendler A, et al Cancer Cell. 2022 (CAPTURE)
Borges V et al. mSphere 2021

Booster vaccina-on

Persistent SARS-CoV-2 infections in immunocompromised patients can trigger high number of viral genome
mutations





ESMO/EHA recommendations for lymphomas and CLL management 
in the COVID-19 pandemic



When should we initiate lymphoma treatment in 
the COVID-19 pandemic? 

In indolent lymphomas and CLL : 
‘watch and wait’  for asymptomatic patients with low tumor burden.
When treatment is indicated,  in unvaccinated patients,treatment deferral after anti-
SARS-CoV-2 vaccination in the absence of an urgent treatment indication. 
If treatment is necessary in indolent lymphoma, less immunosuppressive therapies
[e.g. therapies avoiding anti-CD20 antibodies in CLL and anti-CD20 maintenance in 
follicular lymphoma (FL)]

Should we modify lymphoma treatment
in the COVID-19 pandemic? 



When should we initiate lymphoma treatment in 
the COVID-19 pandemic? 

Should we modify lymphoma treatment
in the COVID-19 pandemic? 

In aggressive lymphoma a delay of treatment initiation is not recommended.
In unvaccinated pts, however, in the absence of urgent treatment indication, an 
individual treatment deferral after anti-SARS-CoV-2 vaccination (at least one injection) 
may be considered.
In the absence of an urgent treatment indication, a congruous interval (up to 4 weeks) 
before an anti-CD20 antibody-containing regimen should be respected.
If treatment options are equivalent, less immunosuppressive therapies and treatment 
with less need for hospital stays are recommended. 



Patients with refractory and/or relapsed DLBCL, PTCL, and HL who are eligible to 
autologous, allogeneic SCT or chimeric antigen receptor T-cell (CAR-T cell) therapy
should first receive salvage regimens. 
HDT/ASCT or CAR-T cell therapy should be considered in eligible patients with 
DLBCL and MCL. 
Delaying (or omitting) consolidative autologous SCT in PTCL patients in complete 
remission following induction therapy may be considered, as its role is still
controversial

In relapsed aggressive lymphoma (DLBCL, MCL, PTCL) and 
HL? Should autologous, allogeneic SCT or CAR-T cell therapy
be postponed in the pandemic? 



All positive cases should be investigated with lung CT scan. 
In indolent lymphomas, if possible, defer commencement of treatment until
nasopharyngeal swab negativity and resolution of clinical symptoms.
If already on treatment the decision to continue or stop treatment should be based on 
the nature of the treatment and the severity of COVID-19. 

How to treat lymphoma in the case of SARS-CoV-2 positive asymptomatic or 
oligosymptomatic patients? All histological types, at diagnosis, or during therapy



Treatments strategies for Covid 19
Vaccines
Antiviral drugs
Mo Ab

Vaccination response
Long Covid
Covid Reinfections

Managment of lymphoma pts in Covid-19 era:
Today




