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Background Immune thrombocytopenia (ITP) is an autoimmune bleeding disorder with a high incidence of chro-
nicity among adults. Rituximab is recommended as a treatment option for chronic ITP with the best long-term effect
compared with other therapies. However, the optimal dose of rituximab remains unclear. We retrospectively com-
pared the response rate, incidence of relapse, and other clinical outcomes in 34 chronic ITP patients who received
rituximab in different doses. Patients were divided into two groups according to rituximab dose (the low-dose group,
100 mg/week for 4 weeks, and the standard-dose group, 375 mg/m? weekly for 4 weeks).

Results Females represented 72.2% and 56.3% of patients in the low dose and the standard dose groups, respec-
tively. The overall response in all patients was 88.2%. By the end of the second month of treatment, 77.8% achieved
partial remission and 11.1% achieved complete remission in the low-dose group versus 68.8% and 18.8% in the stand-
ard-dose group. Similar incidence of sustained complete response after 6 months of treatment, 83.3% after low dose
rituximab and 81.2% after the standard dose (p=1.000). The incidence of relapse was similar between both groups.

Conclusion Our findings demonstrate that both regimens had no statistically significant differences in overall
response, relapse rate, and time to reach response. The low dose of rituximab is comparable to the standard high
dose in efficacy and safety for the treatment of chronic ITP patients and can be a good option in centers with limited
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Introduction

ITP is an autoimmune disease characterized by low
platelet counts and bleeding episodes of different severity
caused by antibodies against platelet antigens. The Inter-
national Working Group on ITP defines newly diagnosed
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patients within the first 3 months as acute ITP and those
with disease duration between 3 and 12 months as per-
sistent ITP, while patients with a duration of more than
12 months were considered chronic ITP [1]. Most chil-
dren have acute ITP with a benign self-limiting course
in 80% of cases. In contrast, adults rarely have spontane-
ous remissions and up to 75% develop chronicity which
is associated with significant morbidities and challeng-
ing management. The chronic form affects individuals
aged between 20 and 50 years and the incidence is higher
among women than men, but this is reversed in older
patients [2].
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ITP is usually manageable with immunosuppres-
sive therapy. Corticosteroids are considered the first-
line treatment for newly diagnosed patients, but several
known side effects of long-term therapy can occur
even at lower doses. A subset of ITP patients still do
not respond or relapse, some become refractory to one
or more of the frontline therapies and require a second
option for treatment [2, 3].

Splenectomy was considered as a second line in adults
but pharmacological agents become an alternative in
most cases. Multiple therapeutic approaches with proven
clinical efficacy can be used in chronic ITP, including
immunosuppressive drugs such as azathioprine, cyclo-
sporine, and mycophenolate mofetil. Recently throm-
bopoietin receptor agonists (TPO-RA) and rituximab are
the main second-line options [4].

Rituximab is a chimeric anti-CD20 monoclonal anti-
body that causes rapid but reversible depletion of CD20-
positive B lymphocytes and modulation of T cells. It
carries a more than 50% response rate. Different treat-
ment schedules have been proposed, including the stand-
ard dose (375 mg/m?* weekly for 4 weeks) and a low dose
regimen of 100 mg weekly for 4 weeks, with the advan-
tage of low cost and potentially fewer adverse effects.
However, the gold standard dose is still not known [5, 6].
The current study aims to compare the safety and effi-
cacy of low-dose rituximab versus the standard dose in
chronic ITP patients.

Patients and methods

A retrospective, single-center study was done on data
obtained from a tertiary center’s registry. We reviewed
the medical files of adult patients with chronic ITP who
were diagnosed and followed up at the internal medicine
department/hematology unit, Tanta University Hospitals,
Egypt during the period from January 2021 to January
2023. Patients were diagnosed according to the criteria of
the ITP International Working Group [7].

Patients aged > 18 years who were intolerant, relapsed,
or refractory to one or more treatment options and
received rituximab as an alternative line of treatment
were included. All patients had adequate performance
scale, and negative serology for active/latent tuberculo-
sis, Hepatitis B virus, and the human immune deficiency
virus (HIV) infections. None of the patients tested posi-
tive for COVID-19 infection at the time of the pandemic.

Patients with thrombocytopenia secondary to other
causes as systemic lupus erythematosus, hypersplen-
ism, active H. pylori, or viral hepatitis infections were
excluded. Pregnant women and patients with concomi-
tant malignancies or recent infections were excluded.
Those who received rituximab before due to other indi-
cations or received drugs that may affect platelet counts
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within <1 month before rituximab therapy were also
excluded from the study, except patients maintained on
low dose corticosteroids to keep the platelet count at
least 20x 10° /L to avoid severe bleeding.

Patients included in our study were divided into two
groups based on rituximab dose:

Group 1 (low-dose rituximab): included chronic
ITP patients who received rituximab at 100 mg as a
weekly intravenous infusion for 4 weeks.

Group 2 (standard dose rituximab): included chronic
ITP patients who received rituximab at 375 mg/m? as
a weekly intravenous infusion for 4 weeks.

Patients in both groups received additional prophylac-
tic measures: intravenous hydrocortisone 100 mg, chlor-
pheniramine 10 mg or pheniramine hydrogen maleate
45.5 mg, and paracetamol 1000 mg as pre-medications
were given 30 min before rituximab infusion as prophy-
laxis against infusion reactions. Pneumocystis Jirovecii
infection prophylaxis with twice weekly trimethoprim-
sulfamethoxazole, according to our local policy.

Detailed history has been reviewed, including data
about age, sex, associated comorbidities, body mass
index (BMI), duration of ITP, previous lines of treatment,
and disease condition at the start of rituximab. Plate-
let counts, the severity of bleeding episodes using the
ITP bleeding scale (IBLS) [8], and transfusion require-
ments at baseline and after treatment by rituximab were
documented. Assessment of response to therapy was at
4 weeks and 6 months from the last infusion. Time to
reach response, incidence of relapse, and therapy-related
toxicities were documented. Results of routine laboratory
tests such as complete blood picture, viral status, ANA,
TSH, and H. pylori antigen in stool, liver, and renal func-
tions were also reviewed.

Study definitions

The response was documented when the platelet count
was >30x 10°/L. Complete response or complete remis-
sion (CR) when platelet count was>100x10°/L meas-
ured two times more than a week apart in the absence of
bleeding. Partial remission (PR) was defined in our study
as a platelet count between 30 and 100X 10°/L taken
on two occasions more than a week apart or double the
baseline count in the absence of bleeding. No response if
platelet count remains <30 x 10°/L or a less than twofold
increase from baseline. Relapse was considered a drop of
platelet count<30x 10°/L after achieving response [7].
Refractory ITP in our study was defined when patients
failed to achieve response after splenectomy or after
more than one ITP treatment line in those who were con-
traindicated or refused splenectomy.
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Statistical analysis

The collected data were analyzed using the SPSS software
statistical computer package for Windows, version 25
(IBM Corp., Armonk, N.Y., USA). The Shapiro—Wilk for
normality test was performed to assess the distribution
of the numerical data. Normally distributed quantitative
data were represented by mean, SD, and range. Abnor-
mally distributed quantitative data were represented by
mean, SD, range, and median. Qualitative data were pre-
sented by number and percentage. Independent t-test (¢)
was used for comparison between 2 independent groups
regarding parametric quantitative variables. Mann Whit-
ney U Test (U): for comparison between 2 independent
groups regarding nonparametric quantitative variables.
Friedman’s ANOVA: for comparison between more than
2 dependent groups regarding nonparametric quanti-
tative variables. Marginal Homogeneity test (MH): for
comparison between 2 dependent groups regarding qual-
itative variables. Pearson chi-square test (y?): to detect

Table 1 Baseline characteristics of the study participants
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whether there is a significant association between differ-
ent categorical variables and when it was inappropriate,
it was replaced by Fisher’s exact or Monte Carlo exact
test. P value is used to indicate the level of significance
when <0.05.

Results
The baseline characteristics and investigations of study
participants were described in (Tables 1 and 2).

The age ranged from 19 to 50 in the low-dose group
versus 23-46 years in the standard-dose group. The
majority of patients were females in both groups. Few
patients had comorbidities ranging from diabetes mel-
litus and hypertension which were complications from
previous treatment with corticosteroids and only one
patient had hypothyroidism but she was controlled on
treatment. The duration of disease ranged from 12-24 to
12-30 months in the low-dose and standard-dose groups
respectively. The majority in both groups had variable

Variable Low dose rituximab (n=18) Standard dose rituximab (n=16)  p value
*Age (years) 33.6+837 (19-50) 35.0+831 (23-46) 0618
Sex
Males 5(27.8) 7 (43.8) 0.331
Females 13(72.2) 9(56.3)
“Body mass index 24.0+3.24(18.0 - 30.0) 23.6+3.01(18.0-30.0) 0.730
Comorbidities
No 15(83.3) 11(68.8) 0418
DM 2(11.1) 1(6.3)
HTN 1(5.6) 3(18.8)
Hypothyroidism (controlled) 0(0.0) 1(6.3)
Duration of disease (month) 12.0-24.0 12.0-30.0 0.349
Disease status at the start of treatment
Refractory 9(50) 9 (56.3) 0.716
Relapsed 9(50 7(43.8)
Previous therapy
Eltrombopag 5(27.8) 4(25) 0.750
High dose dexamesathone 2011.1) 3(18.8)
Mycophenolate mofetil 3(16.7) 1(6.3)
Steroids, Azathioprine, Elitrombopag 1(5.6) 2(12.5)
Steroids, Azathioprine 6(33.3) 5(31.3)
Steroids, Azathioprine, Vincristine 1(5.6) 16.3)
Splenectomy
No 16(88.9) 12(75) 0387
Yes 2(11.1) 4(25)
IBLS before treatment
0 0 0 0.681
1 10(55.6) 10(62.5)
2 8(44.4) 6(37.5)

?Values are expressed as mean (range) and n (%)
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Table 2 Baseline investigations
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Variable Low dose rituximab (n=18) Standard dose rituximab (n=16)  p value
“Baseline hemoglobin (g/dl) 95+1.16 (7-12) 9.8+0.80(7.8-11) 0.365
@Baseline white blood cell count 7350 (4090-10200) 6450 (4200-8100) 0.796
Baseline platelet count (10%/L) 20.5 (13-25) 20 (8-27) 0.690
HCV antibody
Negative 16(88.9) 15(93.8) 1.000
HCV+ve/PCR negative 2(11.1) 1(6.3)
HBV surface antigen
Negative 18(100) 16(100)
HBV core antigen
Negative 18(100) 16(100)
TB screening
Negative 18(100) 16(100)

?Values are expressed as mean (range) for hemoglobin, median (range) for white blood cell and platelet counts, and n (%)

bleeding episodes before rituximab infusions, ranging
from score 1 to 2 according to IBLS. All these differ-
ences between both groups were found statistically not
significant.

The baseline platelet counts ranged from 13-25 to
8-27x10° /L in the low-dose and standard-dose rituxi-
mab groups, respectively with no statistically significant
difference. All patients in the two groups had negative
viral hepatitis except 3 cases were hepatitis C positive
antibodies but their PCR was negative.

Treatment response and outcomes are described in
(Tables 3 and 4). Among 34 chronic ITP patients in the
present study; the initial response rate was assessed after
1 month from the last infusion, 88.9% of patients in the
low dose group and 87.5% in the standard dose group
were responders. CR and PR rates were similar between
both groups. The sustained response after 6 months of
treatment was complete in 83.3% (15 of 18 patients) and
81.2% (13 of 16 patients) in the low dose and the stand-
ard dose groups respectively. The median time to reach
response was shorter in patients who received stand-
ard-dose rituximab than in the low-dose group (28 days
versus 35 days). During follow-up after 6 months, four
patients who received rituximab at a low dose and three
patients in the standard dose group were relapsed. How-
ever, no significant difference could be detected between
both groups.

Comparison between platelet counts and bleeding
score at baseline and the end of 6-month post-treatment
show overall significant improvement among our patients
and also between patients in the same group but no sig-
nificant difference was found between the two groups.

The adverse effects were generally mild and rituxi-
mab was a well-tolerated therapy in our patients,

Table 3 Treatment outcomes and responses among study
participants

Variable Low dose Standard dose p value
rituximab rituximab (n=16)
(n=18)
Initial response at 1 month
No response 2011.1) 2(12.5) 0.859
Partial remission 14(77.8) 11(68.8)
Complete remission  2(11.1) 3(18.8)
Sustained response at 6 months
No response 2(11.0) 2(12.5) 1.000
Partial remission 1(5.6) 1(6.3)
Complete remission  15(83.3) 13(81.2)
Time to reach response  35(7-60) 28(7-60) 0.155
for responders (days)
Admission and platelet transfusion needs during treatment
No 14(77.8) 10(62.5) 0.329
Yes 4(22.2) 6(37.5)
IBLS
0 15(83.3) 13(81.2) 1.000
1 1(5.6) 1(6.3)
2 2(11.1) 2(12.5)
Relapse after 6 months
No 16(88.9) 13(81.2) 0.948
Yes 2(11.1) 3(18.8)

Values are expressed as median (range) and n (%)*

72.2% of patients in the low-dose group and 75% in the
standard-dose group underwent therapy without com-
plications. Only 3 cases developed mild allergic reac-
tions in both groups, other side effects including fever,
fatigue, and myalgia were easily manageable by sup-
portive therapy (Table 5).
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Table 4 Comparison between platelet counts, bleeding episodes at baseline, and after 6 months of treatment
Variable Before treatment After 6 months of p value
treatment
All patients (n=34) ?Platelet counts (10%/L) 20(8-27) 136(28-170) <0.001
IBLS
0 0(0) 28(82.4) <0.001
1 20(58.9) 2(5.9)
2 14(41.1) 4(11.8)
Low dose rituximab (n=18) 2Platelet counts (10%/L) 20.5(13-25) 140(28-165) <0.001
IBLS
0 0(0) 15(83.3) <0.001
1 10(55.6) 1(5.6)
2 8(44.4) 2011.1)
Standard dose rituximab (n=16) *Platelet counts(10%/L) 20(8-27) 130(28-170) <0.001
IBLS
0 0(0) 13(81.3) 0.001
1 10(62.5) 1(6.3)
2 6(37.5) 2(12.5)

Values are expressed as median (range) and n (%)?

Table 5 Therapy-related adverse effects

Adverse effects Low dose Standard dose p value
rituximab rituximab (n=16)
(n=18)

No 13(72.2) 12(75) 1.000

Fatigue 1(5.6) 1(6.3)

Fever 1(5.6) 0(0)

Mild allergic reaction ~ 2(11.1) 1(6.3)

Myalgia 1(5.6) 1(6.3)

Transit leucopenia 0(0) 1(6.3)

Values are expressed as n (%)

Discussion

Primary ITP is a heterogeneous disease with an unpre-
dictable evolution. Second-line treatments are usually
needed to reach a hemostatic platelet count sufficient
to reduce the risk of major bleeding and to improve the
patient’s quality of life [9, 10]. Currently, there are no suf-
ficient studies to support the superiority of any treatment
option as the variability in the treatment response is still
not fully understood. The heterogeneity, different stages
of the disease, and recently the metabolic alterations
in bone marrow may explain the different therapeutic
responses between patients [11, 12].

The American Society of Hematology (ASH) recom-
mends the use of rituximab in patients with chronic ITP
who want to avoid long-duration therapy or splenec-
tomy [13]. In the present study; we compare the clini-
cal outcomes of two groups of chronic ITP patients who
received rituximab in two different doses.

All patients included in our study were relapsed or
refractory to more than one previous line (47.1% and
52.9%) respectively. Treatments before rituximab var-
ied among patients, corticosteroid alone or in combi-
nation with azathioprine +vincristine were the most
commonly used, followed by eltrombopag, mycophe-
nolate mofetil, and splenectomy. The overall response
was 88.2% among our patients with significantly higher
platelet counts at one and 6 months after the last rituxi-
mab infusion compared with the baseline counts. Simi-
lar overall response and relapse rates were observed
in both treatment groups. In this study, the low-dose
rituximab regimen was associated with a lower inci-
dence of hospital admission and platelet transfusion
requirements. Most of the therapy-related side effects
were mild and no death was reported in both groups.

Previous clinical studies demonstrated a consider-
ably high response rate and relatively long sustained
response in ITP patients following rituximab therapy
[14]. The therapeutic mechanisms of rituximab in
chronic ITP are mainly through depletion of CD20+B
cells, reduction of anti-platelet antibody production,
and disturbed T cell activation. Most of the studies
have given rituximab at 375 mg/m? weekly for 4 weeks
at the same doses that are recommended for B cell lym-
phomas. However, pharmacokinetic studies found that
B cell burden in autoimmune diseases is much lower
than B cell neoplasms; hence, it has been hypothesized
that a low dose of rituximab is required for B cell deple-
tion in autoimmune disorders, including I'TP [15, 16].
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Previous studies suggested that small-dose rituximab
might be as effective as the standard dose in adults with
ITP. Recent meta-analysis studies on chronic ITP patients
by Li Y and Dong Y reported that the low-dose rituximab
had similar overall response and relapse rates with fewer
side effects and lower cost compared to the standard dose
which was similar to our results [17, 18].

A similar sustained response rate at 6 months in both
groups (88.9% and 87.5%) in the low-dose and standard-
dose groups, respectively, this was in agreement with
Kapoor R et al., who studied 21 chronic ITP patients who
received rituximab at low dose. However, they reported
that the median time to respond in their patients was
75 days, while in our patients it was 35 days in the low-
dose group and 28 days in the standard-dose group [19].

In the current study, IBLS were significantly decreased
after 1 and 6 months of treatment in the two groups.
There was no statistically significant difference in bleed-
ing scores between patients in both groups. This was
similar to the findings published by a recent multicenter
study that evaluated the efficacy of low-dose versus sin-
gle high-dose rituximab. However; they reported a sig-
nificantly higher incidence of hospitalization during
treatment with low-dose rituximab which was unlike our
findings [20].

Some studies investigated the effect of some patient
factors on the response to rituximab as young age, female
sex, shorter disease duration, and previous exposure to
TPO-RA [21, 22] but we did not find this association
among our patients in both groups. Similarly, studies by
Kapoor R and Khellaf M supported our findings in this
concern [19, 23].

The use of rituximab carries a possible risk of Hepatitis
B reactivation and a small risk of progressive multifocal
leukoencephalopathy, and COVID-19 vaccinations can-
not be given for 6 to 12 months with its administration
[5]. None of our patients developed such complications,
and we considered delaying the vaccine for patients who
received therapy during the pandemic.

Among our study participants, mild infusion reaction
was documented in two patients in the low dose versus
one patient in the standard dose group and all reported
adverse effects were well tolerated. These findings are
similar to data reported by Mishra K [24].

It should be noted that most of our patients received
a combination of immunosuppressive drugs+eltrom-
bopag before receiving rituximab, although the ASH
guidelines recommend its use as a primary option in
chronic ITP. This can be explained by the high cost of
rituximab in low-income countries like Egypt, which
usually controls drug availability in many centers. So, we
use these less expensive, readily available drugs, which
are thought to have a good response. The advantage of
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immunosuppressive therapy in refractory severe ITP
was also confirmed in previous studies, which reported
a platelet count response in about 70% of patients treated
with a combination of azathioprine, mycophenolate, or
cyclosporine + TPO-RA [25, 26].

Our study had some limitations: we did not provide
data on the pharmacokinetics of rituximab as it was una-
vailable in a standardized lab in our country during the
study period, also the small sample size and retrospec-
tive nature of the study. However, it was the first study
conducted from our center on a homogenous group
of patients with similar baseline characteristics and an
accepted follow-up period evaluating the efficacy of low-
dose rituximab in chronic ITP patients.

Conclusion

In developing countries, including Egypt, the accessibil-
ity of rituximab to a large group of patients remains a
challenge due to financial restrictions. Based on our find-
ings, both regimens were effective in achieving responses
in chronic ITP patients who were relapsed/refractory to
previous therapies. The low-dose rituximab had a similar
response rate, improved the bleeding score, and offered a
similar sustained response when compared to the stand-
ard dose, and it can be a good option with a lower cost.
Additional prospective studies are indeed warranted to
evaluate the long-term outcomes of a low-dose rituxi-
mab regimen with a longer follow-up after 12 months of
therapy.

Abbreviations

CR Complete remission

TP Immune thrombocytopenic purpura
IBLS ITP bleeding scale

PR Partial remission

TPO-RA  Thrombopoietin receptor agonists
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