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UK Coronavirus Cancer Monitoring Project (UKCCMP)

• 1044 cancers (March 18 to May 8, 2020), of whom 224 HM
• 319 (30·6%) of 1044 patients in the UKCCMP cohort died 
• Patients with HM (AML, NHL, MM) had a more severe Covid-19 respect 

to patients with solid cancers
• After correction for age and sex, patients with HM who had 

chemotherapy within 1 months from Covid-19 had an increased risk of 
death during Covid-19 (OR 2·09, 95% CI 1·09–4·08)

Lennard Y W Lee  Lancet Oncology 2020



HM diagnoses of 536 hospitalized patients with Covid-19
Myeloid neoplasms 175

Myeloprolifera+ve neoplasms 83
Myelodysplastic syndromes 41
Acute myeloid leukemias 51

Acute lymphoblastic leukemia 16
Hodgkin Lymphomas 17
Non-Hodgkin Lymphomas 222

Aggressive 99
Indolent 54
Chronic lymphoproliferative disorders 69

Plasma cell neoplasms 106
Plasma cell myeloma 94 

Passamonti F et al. Lancet Haematol. 2020 Aug 13



Covid-19 severity in HM in Italy and Spain
Clinical degree of Covid-19 severity
• severe & critical in 50% (ITA)
• severe & critical in 62% (SPA)

Associations with non-mild disease
• older age (ITA, SPA)
• higher Charlson Comorbidity Index (ITA), more comorbidity (SPA)
• more recent diagnosis of HM (ITA)

Covid-19 severity definition, by Chinese CDC:
Mild: non-pneumonia and mild pneumonia);
Severe: dyspnea, respiratory frequency ≥ 30/min, SpO2 ≤ 93%, PaO2)/fraction of inspired oxygen (FiO2) ≤ 300 mm Hg and/or lung infiltrates > 50%;
Critical (respiratory failure, septic shock, and/or multiple organ disfunction or failure)

Passamon> F et al. Lancet Haematol. 2020 Aug 13; García-Suárez et al. J Hematol Oncol (2020) 13:133 



Mortality rate in HM with Covid-19
• 198 of 536 (36.9%) patients had died
• Mortality rate: 153.2/10,000 person days
• 169.2/10,000 person days (Feb 25 to Mar 30), 111.1 per 10,000 

person days (Apr 1 to May 18): Wald Chi-square test, p=0·01
• Concerning the level of care, mortality was 63.4% (52 of 82) among 

patients admitted to ICU and 32.2% (146 of 454) in non-ICU setting

Passamonti F et al. Lancet Haematol. 2020 Aug 13



Death of patients with HM and Covid-19: a meta-analysis of 3377 cases

general population; however, the context of these data are
important. The majority (77%) of the patients in our analysis were
hospitalized and 14 of 34 adult studies included only hospital-
ized patients. In cohort studies exclusively of hospitalized pa-
tients with cancer, the mortality rate ranges from 19% to 42% in
patients with solid tumor.38,42 The risk of death in hospitalized
patients without cancer was 21% to 22% in large studies from
New York andGermany,61,62 including 36% in patients aged$60
years.62 Thus, the risk of death in hospitalized patients with
hematologic malignancy of 39% found in our analysis is com-
parable to hospitalized patients with solid tumor, but remains
substantially higher than in the general population. The com-
parable risk of death to patients with solid tumor supports the
notion that patients with hematologic malignancy should not be
excluded from more intensive supportive care for COVID-19
solely on the basis of their hematologic diagnosis.

To ascertain the true risk of mortality among all patients with
hematologic malignancy and COVID-19 (including all outpa-
tients), it will be important for studies to collect data on an un-
selected population of patients. The largest study included in this
meta-analysis, by Yigenoglu and colleagues from Turkey,52 likely
has the best estimate for the true population mortality risk for

patients with hematologic malignancy infected with COVID-19
(14%), as they used population-based data from a countrywide
Ministry of Health database. This estimate remains higher than the
risk of death for a control population in their study (7%),52 and the
risk reported in a previous meta-analysis including noncancer
inpatients and outpatients with COVID-19 (8%).5 The risk estimate
of 14% reported by Yigenoglu is also comparable to the estimated
risk of death of 13% in patients with all cancers.5

There is concern that recent SACT may result in inferior out-
comes in patients with COVID-19. However, our analysis did not
show evidence that recent SACT conferred a statistically sig-
nificant excess risk of death compared with no treatment (RR,
1.22; 95% CI, 0.84-1.78; P 5 .29). This finding persisted even
when limiting the analysis to a subgroup of patients on recent
cytotoxic SACT (RR, 1.29; 95% CI, 0.78-2.15; P 5 .32). This is
consistent with reports from other large studies of patients with
cancer.32,34,63 This finding may be related to recent observations
that patients with therapy-induced anergy of the immune system
might have a milder form of COVID-19. In fact, some therapies
tested in treating COVID-19 are hematologic/immunosup-
pressive drugs.64 Although it is sensible to withhold or delay
SACT where disease kinetics permit, these data suggest that in

Risk of outcome
0 0.2 0.4 0.6 0.8 1

Study

Bisogno 2020

De Rojas 2020

Faura 2020

Ferrari 2020

ASH registry 2020

Overall

p=0.51, I2=0%

Risk (95% CI)

0.00 ( 0.00, 0.08) 19.6

11.0

39.7

12.0

17.7

100.0

0.00 ( 0.00, 0.15)

0.05 ( 0.00, 0.14)

0.00 ( 0.00, 0.14)

0.11 ( 0.00, 0.31)

0.04 ( 0.01, 0.09)

% Weight

C

B

0 0.2 0.4 0.6

Risk of outcome
0.8 1

Study

Aries 2020
Biernat 2020
Booth 2020
Cook 2020

Dufour 2020
Engelhardt 2020

Fattizzo 2020
Ferrara 2020

Fox 2020
He 2020

Hultcrantz 2020
Kuderer 2020
Lattenist 2020

Malard 2020
Martin-Moro 2020

Mato 2020
Mehta 2020

Mei 2020
Patell 2020

Razanamahery 2020
Sanchez-Pina 2020

Scarfo 2020
Shah 2020
Tian 2020

Varma 2020
Wang 2020
Yang 2020

ASH registry 2020

Overall
p=0.00, I2=66%

0.58 ( 0.38, 0.77) 3.2
1.9
4.7
4.8
2.7
2.6
2.3
1.9
4.3
2.3
4.8
5.2
2.1
3.2
3.7
5.7
4.4
2.3
2.8
2.9
3.7
5.6
4.9
2.1
3.2
3.8
3.0
5.6

100.0

0.70 ( 0.38, 0.95)
0.52 ( 0.39, 0.64)
0.57 ( 0.45, 0.68)
0.39 ( 0 17, 0.63)
0.00 ( 0.00, 0.10)
0.31 ( 0.08, 0.59)
0.50 ( 0.19, 0.81)
0.37 ( 0.24, 0.51)
0.62 ( 0.33, 0.86)
0.24 ( 0.15, 0.35)
0.23 ( 0.15, 0.32)
0.50 ( 0.22, 0.78)
0.40 ( 0.21, 0.60)
0.32 ( 0.18, 0.49)
0.37 ( 0.30, 0.44)
0.37 ( 0.25, 0.50)
0.46 ( 0.20, 0.74)
0.68 ( 0.46, 0.88)
0.30 ( 0.12, 0.52)
0.41 ( 0.25, 0.58)
0.33 ( 0.26, 0.40)
0.35 ( 0.25, 0.46)
0.42 ( 0.15, 0.71)
0.28 ( 0.12, 0.47)
0.39 ( 0.23, 0.55)
0.41 ( 0.21, 0.62)
0.42 ( 0.35, 0.49)

0.39 ( 0.34, 0.44)

% WeightRisk (95% CI)

Study Risk (95% CI)

0.40 (0.24, 0.57)
0.70 (0.38, 0.95)
0.52 (0.39, 0.64)
0.55 (0.43, 0.66)
0.35 (0.15, 0.57)
0.00 (0.00, 0.08)
0.31 (0.11, 0.56)
0.50 (0.19, 0.81)
0.35 (0.23, 0.48)
0.62 (0.33, 0.86)
0.18 (0.11, 0.26)
0.37 (0.22, 0.52)
0.14 (0.09, 0.20)
0.50 (0.22, 0.78)
0.36 (0.29, 0.44)
0.40 (0.21, 0.60)
0.32 (0.18, 0.49)
0.33 (0.27, 0.40)
0.37 (0.25, 0.50)
0.46 (0.20, 0.74)
0.37 (0.33, 0.41)
0.68 (0.46, 0.88)
0.30 (0.12, 0.52)
0.16 (0.09, 0.25)
0.25 (0.10, 0.43)
0.36 (0.21, 0.52)
0.29 (0.23, 0.36)
0.35 (0.25, 0.46)
0.42 (0.15, 0.71)
0.21 (0.08, 0.36)
0.24 (0.14, 0.36)
0.41 (0.21, 0.62)
0.14 (0.11, 0.16)
0.30 (0.24, 0.36)

0.34 (0.28, 0.39)

% Weight

2.9
1.8
3.4
3.4
2.5
2.5
2.2
1.8
3.2
2.0
3.5
3.1
3.7
2.0
3.7
2.7
2.9
3.8
3.2
2.0
3.9
2.4
2.5
3.5
2.8
3.0
3.8
3.5
2.0
2.9
3.3
2.5
3.9
3.8

100.0

Aries 2020
Biernat 2020
Booth 2020
Cook 2020

Dufour 2020
Engelhardt 2020

Fattizzo 2020
Ferrara 2020

Fox 2020
Hé 2020

Hultcrantz 2020
Infante 2020

Kuderer 2020
Lattenist 2020

Lee 2020
Malard 2020

Martin-Moro 2020
Mato 2020

Mehta 2020
Mei 2020

Passamonti 2020
Patell 2020

Razanamahery 2020
Rugge 2020
Russell 2020

Sanchez-Pina 2020
Scarfo 2020

Shah 2020
Tian 2020

Varma 2020
Wang 2020
Yang 2020

Yigenoglu 2020
ASH registry 2020

Overall
p=0.00, I2=87%

0 0.2 0.4

Risk of outcome
0.6 0.8 1

A

Figure 2. Pooled risk of mortality. (A) In all studies. (B) In hospitalized patients only. (C) Pooled risk of mortality in pediatric patients.

COVID-19 META-ANALYSIS blood® 17 DECEMBER 2020 | VOLUME 136, NUMBER 25 2887

D
ow

nloaded from
 http://ashpublications.org/blood/article-pdf/136/25/2881/1794641/bloodbld2020008824.pdf by guest on 20 April 2021

Abi Vijenthira et al. Blood 2020 

Overall Admitted



Standardized mortality rate (SMR) in HMs

SMR-1 to address mortality of HM vs. the 
Italian population with Covid-19 was:
• 2.04 in the whole population
• 3.72 in younger than 70 years
• 1.71 in older than 70 years

SMR-2 to address mortality of HM vs. the 
Italian population with HM without 
Covid-19 was

• 41.3
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Passamonti F et al. Lancet Haematol. 2020 Aug 13



2nd vs. 1st wave: has something changed for hospitalized patients?

OVERALL 1st WAVE 2nd WAVE

N 1452 647 805

Median follow-up (months)
Median (min-

MAX) 1.6 (0.0-18.7) 2.3 (0.03-18.7) 1.4 (0.0-12.1)

Age -yr mean (SD) 67.2 (13.1) 67.4 (13.2) 67.0 (13.0)

Sex- Female n(%) 502 (34.6) 211 (32.6) 291 (36.2)

Myeloid neoplasm n(%) 424 (29.3) 213 (32.9) 211 (26.3)

Myeloproliferative neoplasms n(%) 184 (12.7) 103 (15.9) 81 (10.1)

Myelodysplastic syndromes n(%) 92 (6.3) 46 (7.1) 46 (5.7)

Acute myeloid leukemias n(%) 148 (10.2) 64 (9.9) 84 (10.4)

Acute lymphoblastic leukemias n(%) 46 (3.2) 16 (2.5) 30 (3.7)

Hodgkin lymphomas n(%) 37 (2.6) 18 (2.8) 19 (2.4)

Non Hodgkin Lymphomas n(%) 642 (44.3) 273 (42.2) 369 (46.0)
Chronic lymphoproliferative 

NPLs n(%) 231 (17.6) 95 (16.2) 136 (18.7)

Indolent lymphomas n(%) 162 (12.3) 65 (11.1) 97 (13.3)

Aggressive lymphomas n(%) 246 (18.7) 112 (19.1) 134 (18.4)

Plasma cell neoplasms n(%) 300 (20.7) 127 (19.6) 173 (21.6)

The Italian Hematology Alliance on Covid-19 (ITA-HAEMA-COV), unpublished data

Sept 2020-May 2021

Feb 2020-Ago 2020

30-day mortality



Risk factors for survival in HM with Covid-19
• Older age (HR, 1.03)
• Progressive disease status (HR, 2.10)
• Diagnosis of AML (HR, 3.49), of indolent NHL (HR, 2.19), of aggressive 

NHL (HR, 2.56), of plasma cell neoplasms (HR, 2.48)
• Severe/critical Covid-19 (HR, 4.08)
• Sex, Charlson Comorbidity Index, time from HM to Covid-19, time from 

last HM therapy to Covid-19, and HM therapy were neutral

Passamon> F et al. Lancet Haematol. 2020 Aug 13



CML and Covid-19 (Campus CML network)

• 8665 CML patients followed at 46 centres, 217 had Covid-19
• 9·6% required hospitalization without respiratory assistance, 8.2% were 

hospitalized for respiratory assistance, 3.6% were admitted to ICU
• Mortality rate: 5.5%

• Imatinib role?
– Early phases of infection, IMA prevents viral entry via Abl-mediated cytoskeletal modification
– Later phases, IMA and DAS inhibit MERS-CoV replication through blocking of the Abl2 protein
– BCR-Abl inhibitors also cause a decrease in B-cell numbers, Ab production, and Treg viability

Breccia et a. Br J Haematol. 2021 Oct 11; Sisk et al. J Gen Virol. 2018; 99(5):619-60. Rajala et al.J Cancer Res Clin Oncol. 2017;143(8):1543-54.



Survey of the EHA-WG on Infection in Hematology: the EPICOVIDEHA
Page 8 of 15Pagano et al. J Hematol Oncol          (2021) 14:168 

disease, renal impairment, smoking history, and ICU 
stay. Among HM, AML is the malignancy associated with 
a significantly high mortality (Table 5).

Discussion
"e incidence of COVID-19 infection in HM ranges 
between 1 and 3.9% [23]. Mostly, patients get infected 
in the community, although in 1.1% to 15% of infections 
nosocomial transmissions are reported [24]. A clear cor-
relation between the type of HM and the incidence of 
COVID-19 infection has not been described in the litera-
ture, but current data indicate that lymphoproliferative 
disorders, in particular NHL, chronic lymphocytic leuke-
mia, and MM are particularly associated with higher risk 
from COVID-19.

Here we presented a large survey on COVID-19 among 
HM patients, with almost 4000 patients reported from 
132 hematology institutions mainly located in Europe. In 
addition, this survey has collected COVID-19 cases from 
March to December 2020, allowing us to analyze not only 
which patients were at risk, but also how the infectious 
process has evolved over time. Our data confirm that a 
larger number of COVID-19 cases was diagnosed among 

patients with lymphoproliferative disorders, in particu-
lar NHL and MM, as previously documented [9, 10]. 
However, we also observed a high number of COVID-19 
among patients with AML (12.5%), which is considered a 
rare malignancy. As for comorbidities, our patient popu-
lation reflects the overall population, with cardiovascular 
diseases being the most frequent comorbidity reported 
[16]. Most of the patients recorded in our survey had a 
severe/critical clinical presentation of COVID-19 (about 
60%), over two-thirds were hospitalized and about 18% 
required ICU admission. "ese data are not surprising 
and emphasize the frailty of HM patients, and are slightly 
higher compared with those reported in the literature, 
ranging between 15.5 to 52.4% and 6.9 to 14% for severe 
and critical clinical presentation, respectively [3–17].

"e overall and the attributable mortality rates 
observed in our study (31.2% and 22.2%, respectively) are 
within the range of those reported in the literature among 
HM (published reports are summarized in Additional 
file  4: Table  4), confirming that COVID-19 mortality is 
significantly higher in HM patients than in the overall 
population, where current data show a mortality rate 
ranging between 0.1 and 9.4% across the different coun-
tries around the world (www. coron avirus. jhu. edu/ data/ 

Fig. 2 Overall survival by the underlying disease

• 3801 cases
– NHL: 1084; MM: 684; CLL: 

474; AML: 497; MDS: 279
• 63.8% had severe/critical 

Covid-19
• 31.2% died

Pagano et al. J Hematol Oncol (2021) 14:168 



Acute myeloid leukemia and Covid-19 (Pethema data)
• 108 AML (52% ac+ve, 70.4% under therapeu+c schedules for AML) 
• Mortality rate was 43.5%; MVA showed that dyspnoea, severe Covid-19, ICU admission, 

NEU <1000/mcL, and D-dimer levels >500 ng/mL were associated with higher mortality

Palanques Pastor. Leuk Lymphoma. 2021 Jul 22;1-11.

Table 3. Univariate analysis between SARS-CoV-2 status and baseline AML characteristics after Chi-square test.

Variable Classification

SARS-CoV-2 status

p valueDeath, n (%) Alive, n (%)

Age (NA ¼ 0) "60 years 11 (39.3) 17 (60.7) .366
>60 years 36 (49.3) 37 (50.7)

Gender (NA ¼ 0) Male 32 (56.1) 25 (43.9) .028
Female 15 (34.1) 29 (65.9)

Cytogenetic risk (NA ¼ 28) Favorable 4 (30.8) 9 (69.2) .348
Intermediate 22 (51.2) 21 (48.8)
Adverse 8 (38.1) 13 (61.9)

No. of lines (NA ¼ 11) 1 line 30 (41.1) 43 (58.9) .051
2 or more lines 12 (66.7) 6 (33.3)

Prior allo-SCT (NA ¼ 0) Yes 5 (38.5) 8 (61.5) .532
No 42 (47.7) 46 (52.3)

AML status (NA ¼ 7) Complete remission 10 (27.8) 26 (72.2) .005
Active disease 32 (60.4) 21 (39.6)
Partial remission 1 (20.0) 4 (80.0)

Comorbidities (NA ¼ 21) No 9 (50.0) 9 (50.0) .917
1 comorbidity 19 (44.2) 24 (55.8)
#2 comorbidities 12 (46.2) 14 (53.8)

Mutations
FLT3-ITD (NA ¼ 26) Positive 8 (80.0) 2 (20.0) .120

Negative 35 (53.8) 30 (46.2)
NPM1 (NA ¼ 26) Positive 11 (78.6) 3 (21.4) .075

Negative 32 (52.5) 29 (47.5)
CBF (NA ¼ 26) Positive 1 (25.0) 3 (75.0) .445

Negative 32 (44.4) 40 (55.6)
CEBPA (NA ¼ 26) Positive 3 (75.0) 1 (25.0) .193

Negative 28 (41.8) 39 (58.2)
Type of AML treatment at SARS-CoV-2 diagnosis
AML therapy administered at SARS-CoV-2 diagnosis (NA ¼ 8) Yes 35 (49.3) 36 (50.7) .301

No 11 (37.9) 18 (62.1)
Induction chemotherapy (NA ¼ 17) Yes 13 (56.5) 10 (43.5) .231

No 26 (41.9) 36 (58.1)
Consolidation chemotherapy (NA ¼ 16) Yes 5 (35.7) 9 (64.3) .429

No 34 (47.2) 38 (52.8)
Maintenance (NA ¼ 17) Yes 0 (0) 1 (100) .354

No 39 (46.4) 45 (53.6)
Hypomethylating agents (NA ¼ 16) Yes 7 (43.8) 9 (56.2) .887

No 32 (45.7) 38 (54.3)
FLT3 inhibitors (NA ¼ 17) Yes 2 (50.0) 2 (50.0) .827

No 36 (44.4) 45 (55.6)
Venetoclax (NA ¼ 16) Yes 0 (0) 3 (100) .117

No 38 (45.8) 45 (54.2)
Clinical trial (NA ¼ 17) Yes 8 (53.3) 7 (46.7) .459

No 30 (42.9) 40 (57.1)
High intensity regimen (NA ¼ 16) Yes 16 (50.0) 16 (50.0) .505

No 23 (42.6) 31 (57.4)
Status of AML treatment at SARS-CoV-2 diagnosis
AML treatment modification (NA ¼ 23) Modification 12 (60.0) 8 (40.0) .007

No modification 18 (45.0) 22 (55.0)
Delayed 4 (18.2) 18 (81.8)

AML treatment stop at SARS-CoV-2 diagnosis (NA ¼ 24) Yes 15 (41.7) 21 (58.3) .181
No 19 (42.2) 26 (57.8)

allo-SCT: allogeneic stem cell transplantation; AML: acute myeloid leukemia; NA: not available; SARS-CoV-2: severe acute respiratory syndrome coronavirus 2.
p-value less than 0.05.

Table 4. Significant associations between mortality and baseline AML characteristics after logistic regression.
Variable Classification Death, n (%) Alive, n (%) OR (95%CI) p value Significant covariates OR (95%CI); p value

Age "60 years 11 (39.3) 17 (60.7) 1 Gender 0.4 (0.1–0.98); p¼.047
>60 years 36 (49.3) 37 (50.7) 4.4 (1.1–17.3) .036

Gender Male 32 (56.1) 25 (43.9) 1 Age 4.4 (1.1–17.3); p¼.036
Female 15 (34.1) 29 (65.9) 0.4 (0.1–0.98) .047

AML status Complete remission 10 (27.8) 26 (72.2) 1 Age 4.9 (1.2–20.1); p¼.027
Active disease 32 (60.4) 21 (39.6) 4.1 (1.3–12.8) .014
Partial remission 1 (20.0) 4 (80.0) ND NS

AML: acute myeloid leukemia; CI: confidence interval; ND: not determined; NS: non-significant; OR: odds ratio.

6 T. PALANQUES-PASTOR ET AL.



Chronic lymphocitic leukemia and Covid-19 (US, UK, Spain data)
• N= 198 patients diagnosed with symptomatic Covid-19
• Case fatality rate was 33% (25% still admitted)
• Watch and wait (39%) and treated cohorts (BTKi; n=68/90, 76%) had 

similar rates of admission (89% vs. 90%), ICU admission (35% vs. 
36%), intubation (33% vs. 25%), and mortality (37% vs. 32%)

• BTKi did not impact survival (case fatality rate: 34% vs. 35%)

Mato et al Blood. 2020 Jul 20



Lymphoma and Covid-19

• N=856 (outpatient=388; hosp.=468)
• Case fatality of admitted vs. not 

admitted was 33.4% and 3.8%
• Predictors of worse survival: age >65 

years-old, male gender, LYN< 650 
x109/L, and PLT <100 x109/L

• The longer the time between 
diagnosis and Covid-19, the better the 
survival

Visco et al. Blood Adv. 2021 Oct 13:bloodadvances.2021005691.

(N=61) (N=163)

(P=0.23) (P=0.65)



Multiple myeloma and Covid-19 (IMM Society Data)
• N=650
• All hospitalized MM patients [36% recently diagnosed (2019-2020)]; 54% 

were receiving first-line therapy
• 33% have died
• In univariate, neither history of SCT (anytime),  nor other anti-MM 

treatments were associated with outcomes
• Multivariate analysis found that only age, high-risk MM, renal disease, and 

suboptimal MM control remained independent predictors of adverse 
outcome with Covid-19 infection 

Chari et al, Blood 2020 Nov 6



Stem cell transplant and Covid-19 (CIBMTR data) 
• N= 318
• Median fme from HSCT to Covid-19 was 17/23 months for allo/auto HSCT
• 18% of allo-HSCT were on immunosuppression within 6 months
• Mild in 49%; severe with mechanical venflafon in 15%-13%  of allo/auto
• 30d overall survival was 68% for allo-HSCT and 67% for auto-HSCT
• Age >50 years, male sex, development of Covid-19 within 12 months of HSCT 

were associated with a higher risk of mortality among allo-HSCT
• Disease indicafon of lymphoma was associated with a higher risk of mortality 

compared with plasma cell disorder or myeloma in auto-HSCT 

Sharma et al. Lancet Haematology 2021



Patterns of seroconversion for SARS-CoV-2 IgG after Covid-19 in HM 

Passamonti et al. Br J Haematol. 2021 Jul 16:10.1111/bjh.17704. Blixt et al. Leukemia. 2021 Sep 25 : 1–6.

Sweden study on 17 CLL
• T cell immunity against 

SARS-CoV-2 by IFN-
gamma ELISpot assay

• 14 (82%) were positive
• Positive T cell assay was 

paralleled by 
seroconversion



Antibody response to Covid-19 vaccination in HM:
a systematic review and meta-analysis (I)

• 43 studies comprising 10416 adult patients with HMs
• The pooled response for HM was 65% (95% CI, 60-70%), vs. 95% (95% CI, 

0.92-0.97) for solid cancers and 98% (95% CI, 96-99%) for healthy controls
• The pooled response was:

– 51% (95% CI, 41-61%) for CLL
– 65% (95% CI, 49-78%) for aggressive NHL
– 65% (95% CI, 49-79%) for indolent NHL
– 76% (95% CI, 65-83%) for MM
– 78% (95% CI, 60-89%) for MPNs
– 94% (95% CI, 86-98%) for HL

Gagelmann et al., submitted 2021



• Pafents in remission and with Covid-19 before vaccinafon showed 
significantly higher responses

• Markedly low pooled response was idenffied for
– AcUve treatment (35%)
– AnU-CD20 therapy ≤1 year (15%)
– Bruton kinase inhibiUon (23%)
– Venetoclax (26%)
– RuxoliUnib (41%)
– Chimeric anUgen receptor T-cell therapy (47%)
– Allo and auto HSCT (82% and 83%)

Antibody response to Covid-19 vaccination in HM:
a systematic review and meta-analysis (II)

Gagelmann et al., submitted 2021



Waning immune humoral response to BNT162b2 Covid-19 vaccine

• Patients on immunosuppression had decreases in the IgG and neutralizing Ab 
levels of 65% and 70%, respectively, vs. immunocompetent ones

n engl j med   nejm.org6
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Effectiveness of the BNT162b2 vaccine over time

n engl j med   nejm.org 9

BNT162b2 Vaccine and SARS-CoV-2 Infection in Qatar

tiple chronic conditions and prioritized vaccina-
tion according to age group, this pattern of waning 
of protection could theoretically be confounded 
by effects of age and coexisting conditions. How-
ever, this possibility was not supported by our 
results, because a similar pattern of waning of 
protection was observed for all ages. Old age 
may (partially) serve as a proxy for coexisting 

conditions, and the number of persons with se-
vere or multiple chronic conditions is small 
among the young, working-age population of 
Qatar.17,28 The national list of vaccine prioritiza-
tion included only 19,800 persons of all age 
groups with serious coexisting conditions to be 
prioritized in the first phase of vaccine rollout.

Infection incidence was driven by different 

Figure 2. Effectiveness of the BNT162b2 Vaccine.

Data are presented as effectiveness point estimates, with I bars indicating the corresponding 95% confidence intervals. 
Covid-19 denotes coronavirus disease 2019.
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• Unlike effectiveness against infection, effectiveness against hospitalization and death 
did not decline over time

Chemaitelly et al N Engl J Med. 2021 Oct 6:NEJMoa2114114.

Qatar nationwide, digital health information platform,  907,763 completed the two-dose regimen 



Durable immune memory to SARS-CoV-2 by mRNA vaccines

• Vaccines generated functional memory 
B cells that increased from 3-6 months 
post-vaccination, with the majority of 
these cells cross-binding the Alpha, 
Beta, and Delta variants 

• Recall responses to vaccination in 
individuals with pre-existing immunity 
primarily increased antibody levels 
without substantially altering antibody 
decay rates

First release: 14 October 2021 science.org  (Page numbers not final at time of first release) 25 
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T-cell-mediated immune response in 99 lymphoid neoplasms

• 49% were seropositive after 
vaccination

• T-cell immune response was 
detectable in 98% and 74% of 
seropositive and seronegative 
patients, respectively. 

• 13% were defined as “double 
negative”

state and have a mortality rate ranging from 30% to

37%.1,3,17 It is therefore essential to implement an effective

vaccination strategy. For these reasons, in Italy, LM patients

have been among the first categories vaccinated with mRNA-

based SARS-CoV-2 vaccines. To the best of our knowledge,

this is the first report comparing both humoral and T-

cellular responses after mRNA full-dose vaccination in LM

and healthy individuals.

As reported in other studies evaluating the efficacy of sea-

sonal vaccines among cancer patients,10,18 we observed a

seroconversion rate in LM patients which is significantly

lower than in healthy individuals. Interestingly, the serocon-

version rate increased from 49!8% to 64!6% after the second

dose, emphasising the importance of receiving both doses

and complying with the official guidelines regarding the tim-

ing of administration of the second dose. Our results are in

line with those from other groups who reported a lower

seroconversion rate in LM after only one dose.19–22 The main

negative predictive factor for the seroconversion was an

active treatment, however even in the watch-and-wait cohort

we observed a lower response compared to the healthy indi-

viduals, supporting the notion that patients can be immune-

compromised by the disease itself.

Consistent with previous reports on pneumococcal and

H1N1 vaccination,9,23 we detected an extremely low serocon-

version rate among patients who received anti-CD20 antibody

plus chemotherapy in the 12 months preceding vaccination.

This finding can be explained by the known prolonged half-

life of rituximab which is detectable in the serum at lym-

pholytic levels for up to six months after therapy completion

and by the subsequent long-lasting B-cell depletion.24,25 The

B-cell depletion is more durable in patients receiving ritux-

imab maintenance, raising the problem of the more appropri-

ate timing for vaccination in this setting.

We observed a low seroconversion rate among patients

treated with novel oral agents. Sun et al. have also reported

low antibody response rates after influenza vaccine in CLL

patients treated with Bruton Tyrosine kinase (BTK) inhibi-

tors,26 due to the alteration of the B-cell receptor signalling

pathway. Our results are slightly better than those recently

reported by Herishanu et al.,22 probably because we consid-

ered CLL patients treated with venetoclax without the anti-

CD20 antibody. Furthermore, we found a decreased serocon-

version rate among patients who received CAR-T therapy,

especially in those treated in the six months preceding vacci-

nation, but this is expected considering the impaired

immune reconstitution reported after these procedures.27,28

The high seroconversion among allo-HSCT recipients was

unexpected, but it is probably due to the small number of

patients evaluated and to the fact that all these patients had

suspended their immunosuppressive therapy.

Interestingly, we observed that myeloma patients receiving

IMIDs had an increased antibody response relative to sub-

jects receiving other therapies. Our finding is in line with

other reports highlighting the potentially immune-adjuvant

role of IMIDs after pneumococcal or H1N1 vaccinations.29

Fig 2. T-cell-mediated response in haematological malignancy (HM) patients and healthcare workers (HCW). Comparison of interferon (IFN)-c,
interleukin (IL)-2 and tumour necrosis factor (TNF)-a in HM patients and HCW at two weeks after the second vaccine dose (A). Linear correla-
tion between IFN-c and IL-2 (B), IFN-c and TNF-a (C), and IL-2 and TNF-a (D) in HM patients.

Humoral and cellular response after m-RNA vaccines

ª 2021 The Authors. British Journal of Haematology published by British Society for Haematology and John Wiley & Sons Ltd. 9

Marasco et al. Br J Haematol. 2021 Oct 14.



Effec`veness of the BNT162b2mRNA Covid-19 vaccine in HMs 

• 32,156 individuals with HM, followed from D7 to D43 post 2nd vaccine dose
• Vaccinated HM vs. vaccinated controls had a higher incidence of :
– Documented Covid-19 infections (RR, 1.60): 106 (0.3% of total HM) vs. 54
– Symptomatic disease (RR, 1.72)
– Covid-19-related hospital admissions (RR, 3.13)
– Severe Covid-19 (RR, 2.27)
– Covid-19-related death (RR, 1.66, n.s.): 23 (21%) vs. 16

• Restriction of the analysis to those with actively treated HMs increased the RR 

Mittelman et al. Blood. 2021 Oct 18:blood.2021013768.



Covid-19 post vaccine in the EPICOVIDEHA project

• 113 Covid-19 among partially or completely vaccinated patients with HM
• 70% received an mRNA vaccine
• 79 (60.4%) patients had a severe or critical infection
• The overall mortality rate was 12.4%
• In 40 with post-vaccine IgG levels against SARS-CoV-2 spike protein tested, 13 

(32.5%) presented an antibody response to vaccine, whereas the remaining 
27 (67.5%) were considered no responders

Pagano et al, Blood, accepted for pub



Antibody response after booster BNT162b2 dose in HSCT recipients
• N=42 patients, vaccinated in the 

first year after HSCT 52%
• The third dose led to a significant 

increase in anti-SARS-CoV-2 
antibodies with IgG (S-RBD) 
increasing from 737 AU/mL to 
11.099 AU/mL

• Factors favoring high response 
after the third dose: circulating  B-
cell count >0·25 g/L and high IgG 
after second dose

Comment

www.thelancet.com/haematology   Published online September 3, 2021   https://doi.org/10.1016/S2352-3026(21)00274-X 1

Lancet Haematol 2021

Published Online 
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Antibody response after third BNT162b2 dose in recipients 
of allogeneic HSCT

We previously reported a weak immune response 
after two doses of the vaccine against SARS-CoV-2 in 
36 (41%) of 88 recipients of allogeneic hematopoietic 
stem-cell transplantation (HSCT).1 Together with the 
poor prognosis of COVID-19 infection in recipients 
of HSCT2,3 and solid-organ transplantation, this result 
prompted the French National Authority of Health to 
recommend the use of a third dose in patients who are 
immunosuppressed and who were not responding after 
a standard two-dose vaccination.4

Here, we report the humoral response in patients 
who were recipients of HSCT in the Haematolgy 
Department of the Henri Mondor University Hospital 
(Créteil, France) and who were given three doses 
of the BNT162b2 mRNA vaccine (Pfizer-BioNTech, 
Mainz, Germany) on the basis of their quantitated 
low titre of anti-spike glycoprotein-specific IgG (Spike 
protein-receptor-binding domain [S-RBD]) of less than 
4160 AU/mL at 28 (SD 6) days after the second vaccine 
dose. This threshold of 4160 AU/mL is recommended 
by the manufacturer and is used as a surrogate 
measure of vaccine protection because it corresponds 
to a 0·95 probability of obtaining an in-vitro plaque 
reduction neutralisation test.1,5 In our department, 
vaccination was systematically offered to patients, 
whatever their transplantation date, starting from 
3 months after HSCT. The first two doses were given 
1 month apart, and the third dose was administered 
51 (SD 22) days after the second dose. IgG (S-RBD) 
titres were quantitated at a mean of 26 (SD 6) days 
after the third vaccine dose, using the Abbott Architect 
SARS-CoV-2 IgG Quant II assay (Abbott, Sligo, Ireland). 
One patient who had transient facial paralysis after 
the second vaccine dose refused to receive a third 
vaccine dose, despite low titre of anti-spike IgG after 
vaccination. All patients aged older than 18 years 
receiving a third vaccine dose were eligible for the 
present study. Clinical and biological data were collected 
retrospectively from medical charts. According to 
French law, institutional review board approval was not 
required, because this was an anonymous retrospective 
study. Categorical variables were compared by Fisher 
exact tests. Comparisons of continuous variables means 

were done using Student’s t tests. Multivariable analysis 
included risk factors with a significance of p<0·05 in 
univariate comparisons and used a logistic regression 
model. All tests were two-sided and the type 1 error rate 
was fixed at 0·05.

42 patients (median, 59 years [IQR 50–64]; 27 [65%] 
male, 15 [35%] female) were given three doses of 
the BNT162b2 mRNA vaccine. All patients received a 
transplantation for a haematological malignancy in 
remission, and vaccination was initiated in the first year 
after HSCT in 22 (52%) of 42 patients. The third dose led 
to a significant increase in anti-SARS-CoV-2 antibodies 
with IgG (S-RBD) increasing from 737 AU/mL (SD 1009; 
2·9 Log, SD 3·0) to 11 099 AU/mL (SD 18 607; 4·05 Log, 
SD 4·3; p=0·00069; figure). However, only 20 (48%) 
of 42 patients reached the protective threshold of 
4160 AU/mL or more.

In the univariate analysis, the two factors associated 
with the rise to the protective antibody threshold among 
the patient-associated and transplantation-associated 
factors were a B-cell count of more than 0·25 g/L in the 
peripheral blood at the time of the third vaccination 
(p=0·0032) and an IgG (S-RBD) concentration of 
more than 1000 AU/mL after the second vaccine dose 
(p=0·019). This IgG threshold was chosen on the basis 
of an independent study that used the same Abbott 
Architect SARS-CoV-2 IgG Quant II assay as in the 
present study, and which showed that a IgG (S-RBD) 
concentration of 1000 AU/mL is able to neutralise 
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Figure: Anti-SARS-CoV-2 antibodies in 42 patients who received HSCT
Redjoul et al, Lancet Haematol. 2021 Sep 3



Booster dose in lymphoid neoplasms

• 49 fully vaccinated B cell neoplasms, 38 seronegative before booster
– 21 seroconverted after booster

• Anti-CD 20 treated
– Among 21 patients who completed, 7 seroconverted
– Most of those ongoing failed to seroconvert

• BTKi treated
– 4 seroconverted: (2 discontinued, 1 dose reduced, 1 ongoing)

Greenberger et al. Cancer Cell. 2021 Oct 11;39(10):1297-1299.



• Random effects bayesian meta-analysis, by GRADE approach
• Pts with non-severe Covid-19 receiving MonoAb had lower risk of 

hospitalization vs. PBO
• casirivimab-imdevimab OR 0.29;  RD −4.2% (moderate certainty)
• bamlanivimab OR 0.24; RD −4.1% (low certainty)
• bamlanivimab-etesevimab OR 0.31; RD −3.8% (low certainty)
• sotrovimab (OR 0.17 (0.04 to 0.57); RD −4.8% (low certainty) 

• No other intervention had any meaningful effect on mortality, mechanical 
ventilation, time to symptom resolution, time to/viral clearance at 7 days

• No intervention, including antiviral antibodies, had an important impact on 
any outcome in patients with severe or critical covid-19

MonoAb treatments of Covid-19: network meta-analysis

Siemieniuk et a. BMJ 2021;374:n2231 



Among high-risk outpatients with mild-
to-moderate Covid-19, a single infusion 
of the monoclonal antibody sotrovimab
lowered the risk of disease progression 
without an increase in adverse events 

Early treatment for covid-19 with SARS-Cov-2 neutralizing an^body
Sotrovimab in high risk pa^ents

Gupta et al NEJM, this morning



Molnupiravir is effective in suppressing replication of SARS-CoV-2:
Double-blind, randomized, placebo-controlled, Phase 2 study on 175 patients

• Participants were randomized if they had signs or symptoms of Covid-19 within 7 days, 
and a positive SARS-CoV-2 RT-PCR within 4 days of enrolment 

• Nasopharyngeal swabs at enrolment, day 3, and day 5 for SARS-CoV-2 infectivity
• 67 had a positive SARS-CoV-2 culture at enrolment (52 on active and 26 on placebo)
• Among these:
• DAY 3 positive viral culture was 20% on molnupiravir and 28% on placebo (p = 0.56)
• DAY 5 positive viral culture was 0% on molnupiravir and 24% on placebo (p = 0.001) 

Painter et a. Conference on Retroviruses and Opportunistic Infections, March 6, 2021:777



Resurgence of SARS-CoV-2 infection in a highly vaccinated cohort

The dramatic change in vaccine effectiveness from June 
to July is likely to be due to both:
• the emergence of the delta variant and waning 

immunity over time
• the end of masking requirements in California and the 

resulting greater risk of exposure in the community

Keehner et al, N Engl J Med. 2021 Sep 30;385(14):1330-1332



Conclusions
• Mortality of hospitalized patients with HM and symptomatic Covid-19 was 37%, 42-

fold higher than HM mortality without Covid-19
• Older age, progressive disease status, AML, indolent and aggressive NHL, plasma cell 

neoplasms diagnosis and severe/critical Covid-19 were predictors of mortality
• Withholding specific effective treatments during the pandemic is not justified, 

especially as immunosuppressive effect of the treatments is long lasting: do not 
compromise HM care due to Covid-19 pandemic

• The humoral immune response to anti-SARS-CoV-2 vaccines in patients with HMs is 
heterogeneous, overall estimated at 65%; booster is suggested

• Proceed with available monoclonal antibodies in the case of Covid-19
• Continue practicing social distancing, wearing masks, handwashing
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