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A great advance in the treatment of all CD20
positive B-cell lymphoproliferative disorders has been
achieved by the addition of anti-CD20 monoclonal
antibody Rituximab to standard chemotherapy. As a
consequence, Rituximab has also greatly expanded the
treatment options for patients with chronic lympho-
cytic leukemia (CLL), a “mature” B-cell malignancy
characterized by an increase in marrow and circulating
neoplastic B-lymphocytes. Interestingly, several au-
toimmune disorders are also successfully treated with
Rituximab.

Despite usually being well tolerated, the infusion
of this monoclonal antibody may be complicated by
side effects, most of which occur during the first ad-
ministration and, at least in some reports, in patients
with high tumor load (1, 2). In particular, a “cytokine-
release syndrome” has been previously described and
considered to be correlated to the circulating lympho-
cyte count in patients with CLL (1, 3). The syndrome
results from the release of cytokines from cells targeted
and destroyed by the monoclonal antibodys; it is char-
acterized by systemic symptoms, such as hypotension,
tachycardia, fever, nausea, chills, asthenia, headache,
rash and dyspnea. These symptoms may be mild to
moderate in severity and are, generally, easily managed.
However, other severe adverse events (SAE) may also
occur, following which the drug sometimes needs to be

definitively stopped.

Norin e al. have very recently reported data
from a Swedish national observational study focusing
on SAE occurring in patients with CLL undergoing
Rituximab treatment (4). These authors evaluated 96
patients and found that 58% of them experienced at
least one adverse drug reaction (ADR) during the first
cycle. Only 5 patients (5%), however, reported grade
> 3 ADRs, with one grade 4 reaction. Notably, only 2
patients with ADR had a leukocyte count > 50 x 10°/L
and no correlation between leukocyte count and ADR
grade was therefore found.

From October, 2014, we are conducting a retro-
spective study aiming to evaluate the incidence of side
effects in patients treated with Rituximab for their he-
matologic malignancy or autoimmune disorder in the
last 5 years and in 5 Italian hematologic Institutions.
To date, 130 patients have been evaluated: 60 with
CLL, 34 with diffuse large B-cell lymphomas, 33 with
other types of B-cell lymphomas, 1 with Hodgkin’s
lymphomas with a lymphocyte predominance, and 2
with autoimmune disorders (1 immune thrombocy-
topenia and 1 acquired hemophilia A). Prompted by
the data reported by Norin ez al. (4), we focused on
the ADRs occurring in CLL patients evaluated so far,
reporting our preliminary data here.

The 60 patients with immunologically typical
CLL were investigated (40 were male and 20 female;
mean age was 66,4 years, range 46-86). According
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Table 1. ADRs in CLL patients treated with rituximab, according to clinical variables.

ADRs n (%)

Variables All, n. 60 No, 37 (62) Yes, 23 (38) ?
Sex, n (%)

M 40 (67) 23 (62) 17 (74)

F 20 (33) 14 (38) 6 (26) 0.35
Age

mean * sd 66.6 + 9.6 67.1+9.4 65.9 + 10.06

median (range) 68.5 (46 - 86) 69 (46 - 80) 68 (47 - 86) 0.6
AEA, n (%)

no 55(92) 33(89) 22 (96)

yes 5(8) 4(11) 1(4) 0.38
Rai stage, n (%)

I 1(2) 0 1(4)

1I 29 (48) 14 (38) 15 (65)

III 17 (28) 13 (35) 4(17)

v 13 (22) 10 (27) 3(13) 0.083
Splenomegaly (cm)*

mean * sd 2.78 £ 2.6 2.86 2.7 26525

median (range) 2(0-10) 2 (0-10) 2(0-9) 0.77
Adenopathy, n (%)

no 5(8) 5(13) 0

yes 55(92) 32 (86) 23 (100) 0.066
BM infiltration (%)

mean * sd 743 £17.2 70.8 + 18.9 80 + 12.37

median (range) 80 (20 - 95) 75 (20 - 95) 81 (50 -95) 0.03
Rituximab Therapy, n (%)

after I cycle CHT 41 (68) 30 (81) 11 (48)

concomitant CHT 19 (32) 7 (19) 12 (52) 0.007
Combined chemotherapy given, n (%)

R-F 29 (47) 22 (60) 6 (26)

R-FC 3(5) 1(3) 2(9)

R-Chl 17 (28) 7 (19) 10 (43)

R-B 1(2) 1(3) 0

R-COP 5(8) 3(8) 2(9)

R-P 2(3) 0 2(9)

R alone 4(7) 3(8) 1(4) 0.072
Hb (g/L)

mean * sd 1194+ 2.6 11.3+2.7 12.9 +2.01

median (range) 12.4 (4.5 - 16.5) 11.7 (4.5 - 16) 13.3 (7.7 - 16.5) 0.02
Clonal B-cell lymphocytes (x10°/L )

mean * sd 43.2 +36.4 49.7 + 37.4 32.6 £ 32.8

median (range) 32.8(5.1-136.4) 37.1(5.9 - 136.4) 15.4 (5.1 -112.6) 0.032
Platelets (x10°/L)

mean + sd 152+ 79 154 + 84 149 + 72

median (range) 140 (9 - 471) 130 (50 - 471) 151 (9 - 259) 0.7

Legend: AEA: autoimmune hemolytic anemia; BM: bone marrow; R: rituximab; F: fludarabine; FC: fludarabine plus cyclophospha-
mide; Chl: chlorambucil; B: bendamustine; COP: cyclophosphamide, oncovin, prednisone; P: methylprednisolone; Hb: hemoglobin

* spleen was evaluated as cm below the left costal margin
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to the Rai staging system, 1 patient was in stage 1,
29 patients were in stage 2, 17 in stage 3, and 13 in
stage 4. Rituximab was given intravenously as first-
line treatment and variously combined with different
drugs, the most used being fludarabine, cyclophospha-
mide, chlorambucil and bendamustine. As shown in
table 1, 23 patients (38%) experienced an ADR dur-
ing the first infusion of rituximab, while 37 patients
(62%) did not. Overall, 13 patients (57%) had grade 1,
7 (30%) grade 2, 1 (4%) grade 3, and 2 (9%) grade 4
ADREs, according to the Common Terminology Crite-
ria for Adverse Events (CTCAE) (5). No correlation
was found with age, gender, concomitant presence of
an autoimmune hemolytic anemia, spleen and lymph
node involvement, or platelet count (Table 1). The
type of associated chemotherapy again did not affect
ADR occurrence. On the contrary, the degree of bone
marrow infiltration and the concomitant infusion of
Rituximab plus chemotherapy due to delayed admin-
istration of the monoclonal antibody (generally one
week after the first cycle with other cytostatic drugs)
were significantly associated with a higher incidence of
ADREs. Quite surprisingly, patients with more elevated
hemoglobin levels and those with lower peripheral
lymphocyte counts also displayed a greater risk of de-
veloping ADRs (Table 1); these patients also showed
more severe ADRs (Fig. 1).

CD38 expression, IgVH mutational status and
adverse cytogenetic aberrations, such as dell7p and
del11q, were detected only in a minority of patients
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Figure 1. Correlation between lymphocytes (/uL) and ADRs
grade.

and, for that reason, they were not evaluated in the
present analysis (data not shown).

Most side effects were easily managed. In the
majority of cases Rituximab was temporarily stopped,
while steroids and anti-histaminic drugs were given.
The monoclonal antibody was then safely re-started
with a less rapid infusion. Only one patient definitive-
ly stopped Rituximab treatment, due to grade 4 ADR
(shock and dyspnea).

In general, in this multicenter experience, ADRs
after Rituximab were commonly seen in CLL patients
during the first infusion. However, they were mostly
limited to grade 1 and 2 (mild-moderate) and, general-
ly, did not provoke clinically significant effects. Indeed,
Rituximab was generally re-administered during the
same course of treatment. Only very few patients expe-
rienced severe infusion-related ADRs and the mono-
clonal antibody rarely had to be stopped definitively.

Although caution is still required, our study sug-
gests that Rituximab, at the present time, should be
given whatever the clinico-biological features of CLL
patients; the first administration, however, should
preferably be delayed after a first cycle of chemo-
therapy, to reduce the possibility of ADRs. However,
certain clinico-biological variables, including pharma-
cogenomic parameters could be useful in predicting
the development of infusional side-effects, enabling
us to identify patients at higher risk for ADR and to
develop appropriate preventing therapies. In light of
this, we are awaiting some further answers from our
ongoing study, when a greater number of patients have
been evaluated.
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