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Rituximab-Related Late-Onset Neutropenia in 
Patients with Rheumatic Diseases: Successful 
Re-Challenge of the Treatment
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	 Final Diagnosis:	 Neutropenia after Rituximab
	 Symptoms:	 Cough • diarrhea  • fever • headache
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	 Objective:	 Unusual or unexpected effect of treatment
	 Background:	 We describe here 2 patients who developed late-onset neutropenia after Rituximab treatment.
		  While this phenomenon is well described among patients suffering from hematological malignancies, such ad-

verse effects are rare among patients with rheumatic diseases.
	 Case Report:	 Two patients, the first with rheumatoid arthritis and the second with granulomatosis with polyangiitis, were 

treated by Rituximab after all previous treatments failed. The patients developed late-onset neutropenia after 
several courses of treatment. The first patient, with symptomatic neutropenia, recovered after a single dose of 
granulocyte macrophage stimulating factor, and the second patient’s neutrophils increased spontaneously.

		  Both patients were retreated by rituximab in their scheduled time without further complications.
	 Conclusions:	 Our case series is unique because the same phenomenon appeared in patients with different rheumatic dis-

eases. This case series confirms the possibility of continuing the treatment without further adverse effects.
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Background

Rituximab is a chimeric human-mouse monoclonal antibody 
that reacts specifically with CD20 antigen presented on B-cells. 
Rituximab has been in use for treatment of B-cell lympho-
ma since 1997. In 2006 it was approved for the treatment of 
Rheumatoid arthritis. Since then, many other autoimmune 
diseases have been treated by Rituximab, including autoim-
mune hemolytic anemia, idiopathic thrombocytopenic purpu-
ra, vasculitis, pemphigus, pemphigoid, thyroid ophthalmopa-
thy, Sjögren’s syndrome, and systemic lupus erythematosus.

The drug is generally well tolerated and has a favorable tox-
icity profile in patients with both malignant and autoimmune 
disease [1]. However, with the increasing use of Rituximab, 
a growing number of rare adverse effects have been recog-
nized. These include various infections, progressive multifo-
cal leukoencephalopathy, reactivation of hepatitis, and late-
onset neutropenia (LON) [2]. According to the National Cancer 
Institute common Toxicity Criteria, LON is defined as grade 
III–IV neutropenia, in which absolute neutrophil count is less 
than 1.0×103/Liter, occurring 4 weeks after the last Rituximab 
administration [3]. The reported incidence of LON secondary 
to Rituximab in the treatment of hematological malignancy is 
between 3% and 27% [4]. Reports of LON in the treatment of 
autoimmune disease are rare [5].

Herein, we report 2 cases of LON after Rituximab treatment 
from a single centre.

Case Report

First case

A 56-year-old patient had been suffering from rheumatoid 
factor-positive, anti-CCP antibody-positive rheumatoid arthri-
tis since 1998. His permanent treatment since the onset of his 
illness was methotrexate 20 mg/w and prednisolone 5 mg/d. 
The patient was treated by infliximab 3 mg/kg for 3 years and 
after that etanercept 25 mg×2/w for 7 years. In 2010, treat-
ment with Rituximab 1000 mg twice in 6 months (rheuma-
toid arthritis protocol) was introduced because of Etanercept 
secondary failure. The patient received 5 courses of the treat-
ment without any adverse events. His illness was in remission.

Two months after his last treatment, the patient was hospi-
talized due to systemic fever of 39.0°C and general weakness. 
The patient denied extreme headache, coughing, dysuria, diar-
rhea, joint pain exacerbation, and new use of drugs.

Physical examination did not reveal any pathological finding. 
Blood and urine test results were negative for microbial and 

viral infections. White blood cell count was 350 cells in mm3, 
and neutrophils count was 200 cells in mm3. No anemia or 
thrombocytopenia were reported. The patient was diagnosed as 
suffering from neutropenic fever due to Rituximab treatment. 
Treatment with granulocyte-macrophage colony stimulated fac-
tor was introduced. A patient did not receive any other treat-
ment. After 3 days of treatment, his leukocyte count began to 
increase and returned to normal range. The patient received 
the next course of Rituximab treatment a year after the de-
scribed episode, without LON appearance following treatment.

Second case

A 64-year-old male was hospitalized with a clinical picture of 
acute renal failure, respiratory distress, systemic fever, weight 
loss, and fatigue.

He became ill 2 weeks before.

His past medical history was remarkable for hyperthyroidism, 
which was treated with propylthiouracil for 4 years.

The CT examination of chest and head revealed bilateral max-
illary sinus mucosal thickening and multiple infiltrates in the 
lungs.

Maxillary sinus biopsy showed necrotizing inflammation.

Blood test was positive for anti Proteinase-3 antibody. 
Rheumatoid factor and antinuclear antibody were negative. 
Complement C3 and C4 were within normal range.

The patient was diagnosed as having Granulomatosis with 
Polyangiitis. Intravenous pulse Cyclophosphamide and 
Prednisone treatment were introduced. Unfortunately, the 
patient developed severe leukopenia, followed by myop-
athy as complications of his treatment. One month after 
Cyclophosphade and Prednisolone discontinuation, Rituximab 
treatment of 1000 mg twice in 2 weeks every 6–12 months 
was introduced (according to rheumatoid arthritis treatment 
protocol). Three months after the first treatment, the patient 
developed leucopenia of 1000/mm3, with neutrophiles count 
of 700/mm3 and normal hemoglobin and platelets count. There 
were no clinical signs of infection. The patient was not hospi-
talized, and did not receive any additional treatment. White 
blood cell count returned to normal after 1 month, without any 
additional treatment. Six months after the first course, the pa-
tient received a second course of Rituximab at the same dose. 
Leukocyte count on the beginning of treatment was 4710/mm3, 
with neutrophils count 2929/mm3; 2 months later, leucocyte 
count was 5170 /mm3 with neutrophils count 3240/ mm3.

The patient is now stable.
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Discussion

Several mechanisms for late-onset neutropenia following 
Rituximab treatment have been suggested, but currently there 
is no obvious explanation for this phenomenon.

A direct toxic effect of Rituximab on bone marrow was sug-
gested, but was excluded for several reasons: CD20 is not ex-
pressed on granulocyte or on stem or progenitor cells and the 
late onset of neutropenia is not correlated with the drug’s 
pharmacokinetics and pharmacodynamics [6].

Voog et al. suggested the mechanism of immune mediated 
neutropenia. They demonstrated direct immunofluorescence 
IgG type antibodies bound to the surface of neutrophils in 2 
of their patients. However, these findings were not consistent-
ly demonstrated in further studies [7].

Papadaki et al. described a significant infiltration of bone mar-
row and peripheral blood by T-large granular lymphocytes in 
their patients with LON. The authors suggested that secretion 
of Fas/Fas ligand by these cells might lead to apoptosis of ma-
ture neutrophils [8].

Dunleavy et al. found changes in the level of stromal-derived 
factor-1 during the period of B-cell recovery after the Rituximab 
treatment. They hypothesized that consumption by rapidly ex-
panding B-cells could result in disruption of gradients of the 
factor in bone marrow, resulting in blockade of neutrophil 
egress into the circulating blood [4].

Several retrospective studies attempted to identify risk factors 
for LON. All studies presented patients with different hemato-
logical malignancies. Because of the heterogeneity of the pa-
tient population, no study was able to pinpoint statistically sig-
nificant risk factors for the development of LON. Nevertheless, 
there were several notifications for the possible risk factors, 
such as number of Rituximab treatments <4 vs. >4, and pre-
vious chemotherapy [9]. Weng et al. suggested that specific 
polymorphism in immunoglobulin G Fc receptor FCgRIIIa 158 
V/F was correlated with higher rates of LON in patients with 
non-Hodgkin lymphoma [10]. They showed that each addition-
al V allele was associated with a 3-fold increase in odds ratio 
for development of neutropenia.

Age, sex, and bone marrow involvement do not correlate with 
LON appearance [11].

The most important question in the setting of LON appear-
ance is its clinical significance.

Risk of infection or the risk of neutropenia by re-challenge of the 
medicine may affect treatment strategy and patient outcome.

There is no established consensus about the frequency and 
severity of infectious complications among rheumatologic pa-
tients with LON. While Tesfa et al. described the increased risk 
of infection in their patients with LON [12], Besada et al. [13] 
did not find a significantly higher incidence of infectious com-
plications in their group of patients.

The rate of infectious complications in the studies dealing with 
hematological malignances among patients with LON ranges 
from 0% to 20% [6]. Theoretically, risk of infection is associat-
ed with hypogammaglobulinemia. This phenomenon is a well 
described sequela of Rituximab treatment, so the variations in 
incidence of infectious may be explained by the depth of hy-
pogammaglobulinemia in each individual patient.

The dilemma regarding renewed Rituximab treatment af-
ter an episode of LON is fundamental, since this drug is giv-
en as a last-line treatment in advanced, refractory rheumato-
logical diseases.

The published data is scarce, and is probably biased because 
of selection of patients for whom the treatment was recom-
menced. It seems that LON recurrence is not a common phe-
nomenon [12,14], so it may be possible to re-challenge the 
treatment under special circumstances.

Our case series confirms the possibility of continuing the treat-
ment without reappearance of LON.

Conclusions

We presented our experience treating 2 patients with differ-
ent rheumatological diseases and different immunologic patho-
genetic mechanisms, who developed LON after Rituximab 
treatment.

The patients have no common features in the pathogenesis 
of their disease, in their previous treatment, nor in the num-
ber of previous Rituximab courses. These differences stress 
the fact that the appearance of LON may be a universal fea-
ture of the medicine itself. Another important aspect in our 
case series is that the patients continued their treatment af-
ter recovery from LON, without subsequent changes in blood 
count. We cannot explain this phenomenon, but this fact con-
firmed the possibility of treatment re-challenge.
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