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TO THE EDITOR:
Results of several studies have shown high efficacy of 95% to
BNT162b2 mRNA COVID-19 vaccine in terms of immune response
in the healthy population [1]. This is in sharp contrast to what was
observed in both treatment-naive and previously treated patients
with chronic lymphocytic leukemia (CLL) who have impaired
response in terms of antibody production [2–4]. In addition, most
of the currently available data in terms of vaccine efficacy has
been assessed and reported after a short follow-up of 7–30 days
post first or second shot [1, 5].
Immunological memory to SARS-CoV-2 has been assessed and

reported longitudinally with a follow-up of 8 months after
infection, indicating a continuous decay of IgG levels in the
plasma of convalescents [5]. Similar results were recently
published in healthy adults following administration of the
Moderna mRNA-1273 vaccine [6, 7].
In the current prospective study, we describe a cohort of 84

patients with CLL who have been followed in three medical
centers in Israel. All patients received two doses of BNT162b2
mRNA Covid-19 vaccine (21 days apart) and were tested twice
for the presence of the spike antibodies: the first test was taken
at a median of 22 days (17–36) after the second dose of the
vaccine and the second test was performed after a median of
100 (74–131) days following the second shot. The study was
approved by the respective Ethical Committee of all three
medical centers.
Anti-spike antibody tests were performed in two medical

centers using a commercial kit: The Architect AdviseDx SARS-
CoV-2 IgG II (Abbot, Lake Forest, IL, USA), with a positive cutoff of
>50 U/mL. In the third medical center test was performed at the
Central Virology Laboratory, Ministry of Health and Sheba Medical
Center using enzyme-linked immunosorbent assay (ELISA) that
detects IgG antibodies against the RBD of SARS-CoV-2 (positive
value >1.1; range 1.1–10) [8]
After data collection, statistical analysis was performed to

evaluate the differences in the positive response rate between the
first and second serology tests using McNemar’s test. P values for
differences in the titer values were calculated using the Wilcoxon

signed-rank test. In all cases, the significance level was set at 5%,
and a result was considered significant if the estimated p value (p)
was below the significance level.
As in the study by Rose et al. [6] the antibody decay rates, and

half-life were calculated using an exponential model described in
detail in supplement data (Supplementary Table 1).
Of the 49 (58%) patients who tested positive in the first

serology test, 36 (73%) maintained their positive status (Fig. 1a).
On the other hand, of 35 (42%) patients who had tested negative
in the first serology test, two patients (6%) developed sufficient
antibodies to be considered positive in the second test.
(Fig. 1b–d).
When we compared our calculated decay of IgG levels in

patients with CLL (provided they were tested positive in the first
serology test), to that published in healthy controls [6], we
observed that the decay among patients with CLL is comparable
to the decay reported for healthy controls that are 70 years old or
older. Nevertheless, since patients with CLL tend to demonstrate
lower IgG titer all along, it should be noted that 27% of the
patients (13 out of 49) had titer values below the required
threshold to be considered positive (RBD-IgG titer value greater
than 50 U/mL is considered positive). In contrast, none of the
healthy adults has titer values below the threshold even after
209 days [6].
Table 1 summarizes the clinical and demographic character-

istics of the patients studied and their corresponding results in
terms of positive/negative rate and the titer values (in log
scale). Additional demographic data are available in Supple-
mentary Table 2.
We feel that special attention should be paid to the three

patients who had increased their antibodies levels in the second
test following the vaccine. Two of them have switched from a
negative to a positive status. Both patients are male that were
previously treated with anti-CD20 Ab (12 and 120 months ago).
The third patient is a treatment-naive male whose titer values
increased from 143 (positive borderline) in the first test to 323 in
the second test. The table summarizes also the vaccine response
according to therapy status.
Therapy naive patients yield the highest response rate (76.2%

and 61.9% in the first and second test, respectively) followed by
previously treated patients (61.9% and 52.4% in the first and
second test, respectively). A clear drop in the measured titer
values is seen virtually across all therapy groups.
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We had 22 patients (26.2%) who achieved complete response
(CR) following therapy for their disease. 6/22 (27.2%) developed
positive Vaccine Response Rate in Test 1 and in all 6 patients
positive response was maintained.
Taken together our longer follow-up, we can summarize that

treatment-naive patients or those achieving CR post therapy are
those who may best benefit from vaccination.
Of note, at the time of writing this letter, none of the patients

have developed Covid-19 infection following vaccination. We
observed four factors associated with the inability to sustain IgG
levels above the threshold: patients still receiving therapy for their
disease (odds ratio of 0.2987), patients who developed adverse
side effects to the vaccine (odds ratio 0.3598), female gender
(odds ratio of 0.4231) and having IgM levels below 40mg/dL
during the first serology test (odds ratio of 0.4481).

We need to emphasize that it is necessary to take our reported
results with caution and remember that the FDA and other
organizations recommend not using seroconversion levels after
SARS-Cov2 vaccination to measure its effectiveness nor modifying
preventive measures (FDA May 2021) (https://www.fda.gov/medical-
devices/safety-communications/antibody-testing-not-currently-
recommended-assess-immunity-after-covid-19-vaccination-fda-
safety). Indeed, the exact value of antibody titer is still waiting for a
longer follow-up and further studies. In conclusion, this is the first
longitudinally report of patients with CLL who received BNT162b
mRNA Covid19 vaccine. We demonstrated that after a median of
100 days, decay of IgG levels is similar to that of the elderly healthy
controls indicating that although the amount of produced antibodies
is lower, patients who respond to the vaccine are able to maintain
their immune response.

Fig. 1 Antibody levels following BNT162b mRNA Covid19 vaccine after a median of 22 and 100 days after the second dose in patients
with CLL. a Time course following BNT162b mRNA Covid19 vaccine, each dot represents immune response level for the whole cohort. b Time
course following BNT162b mRNA Covid19 vaccine, each dot represents immune response level only for patients with CLL who were tested
positive in the first serology test. c Arrow diagram presenting the dynamics of antibody value along 100 days of follow-up.
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