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Background

Non-Hodgkin lymphoma and chronic lymphocytic leukemia

(NHL/CLL) patients are at high risk of severe disease and

death from COVID-19 disease.

NHL/CLL patients have reduced antibody response after the

initial two-dose mRNA vaccine course.

We sought to characterize the antibody response after booster

vaccination, focusing on Omicron variants.

Methods

Results
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Conclusions:

▪ Antibody binding and live-virus neutralization titers against

SARS-CoV-2 and its variants including Omicron remain lower

than healthy controls in NHL/CLL patients even after booster

vaccination.

▪ Bivalent booster vaccines should be recommended for

NHL/CLL patients and close contacts.

▪ Anti-SARS-CoV-2 prophylactic and treatment agents remain

key to protect these patients.

Table 1. Clinical characteristics
Gender n %

Female 28 41.8

Male 39 58.2

Age (yrs)

Median (IQR) 69 (59-75)

Range 37-92

Race

White 55 82.1

Non-White 10 14.9

Unknown 2 3

Lymphoma subtype

CLL/SLL 37 55.2

NHL (all subtypes) 30 44.8

Vaccine manufacturer - initial series

Pfizer 25 37.3

Moderna 41 61.2

Janssen 1 1.5

Vaccine manufacturer - booster

Pfizer 23 34.3

Moderna 44 65.7

Booster vaccine

Homologous 60 89.6

Heterologous 7 10.4

*Includes (n): DLBCL (12), FL (7), MCL (4), 

WM (3), MZL (1), BL (1), PTCL (1), 

CLL/DLBCL (1)

• Antibody binding to 

the spike protein of 

multiple SARS-

CoV-2 variants was 

measured with a 

multiplex assay.

• Peripheral B cells 

counts by flow 

cytometry.

• Focus reduction 

neutralization tests 

using a live virus 

was used to 

measure 

neutralizing activity 

against SARS-

CoV-2 variants.

• Correlation with 

clinical variables 

was assessed.

Fig 1. Lower anti-spike antibody binding titers after booster

vaccination are observed in NHL/CLL patients compared to

healthy controls. Numbers = percent seropositivity rate.

Fig 2. Diminished effect of booster vaccination on antibody titers

in NHL/CLL patients. Numbers = median fold change from pre-

booster titer after receipt of a booster vaccine.
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Fig 3. Reduced IgG binding titers against SARS-CoV-2

variant spike. Gray = healthy, blue = N- NHL/CLL, gold = N+

NHL/CLL. Median titers in healthy (black) and NHL/CLL

(green) are shown.

Fig 4. Minimal induction of live-virus neutralization titers against

Omicron after booster vaccination.
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Table 2. Univariate analyses of clinical variables associated with 

booster response
Responder (n) / 

Evaluable (n)
% Responder OR

95% 

CI
P

Prior anti-CD20 monoclonal antibody

No 6 / 9 66.7 ref - -

Yes 12 / 27 44.4 0.4 0.08 -1.94 0.26

≤1 year pre-booster 3 / 14 21.4 ref - -

>1 year pre-booster 9 / 13 69.2 8.25
1.45 -

46.86
0.02

Responder: anti-spike IgG ≥ 500 AU/mL and a 0.5 log10 increase in antibody 

titers at least 3 days after booster vaccination. Analysis excludes patients in 

the “high-titer” group.

No significant correlation was observed with age, gender, race, lymphoma 

subtype, prior cytotoxic chemotherapy, prior cellular therapy, ongoing Bcl-2 

inhibitor, or ongoing BTKi therapy.
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