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Rituximab, a monoclonal anti–CD20 antibody, is very effective and being used
increasingly in the treatment of B-cell lymphomas. Its side-effects are generally limited to
infusion-related reactions which are usually mild, brief, and self-limited. Delayed pulmonary
reactions related to rituximab, however, have rarely been described. We report a case of
46-year-old man with diffuse large B-cell lymphoma who developed interstitial pneumonitis
16 days after the second cycle of rituximab and CHOP chemotherapy. Transbronchial biopsy
showed interstitial inflammation with foci of intra-alveolar organizing fibrinous material.  Neither
infection nor malignancy was identified. He was successfully treated with high dose
methylprednisolone with resolution of the infiltrates within 48 hours. He received subsequent
chemotherapy without rituximab and had no recurrence of the interstitial pneumonits. A review
of the literature and possible pathophysiological mechanisms of this unusual complication
were discussed. Physicians should be aware of this rare but serious complication.

Keywords :  Rituximab, Interstitial pneumonitis, Complication.

Reprint request: Bunworasate U. Department of Medicine, Faculty of Medicine,
Chulalongkorn University, Bangkok 10330, Thailand.

Received for publication. November 7, 2005.

รายงานผู้ป่วย

Interstitial pneumonitis:  An unusual
complication of rituximab

Udomsak Bunworasate*
Worakij Chalermskulrat** Chavit Chantranuwat***
Asda Vibhagool** Narin Voravud*

* Department of Medicine, Faculty of Medicine, Chulalongkorn University
** Bumrungrad Hospital, Bangkok 10110, Thailand
*** Department of Pathology, Faculty of Medicine, Chulalongkorn University



 250                                                                  Chula Med Jอุดมศักดิ์ บุญวรเศรษฐ์ และคณะ

อุดมศักดิ์ บุญวรเศรษฐ์, วรกิจ เฉลิมสกุลรัตน์, ชวิษฐ์ จันทรานุวัฒน์, อัษฎา วิภากุล,

นรินทร์ วรวุฒิ. ปอดอักเสบชนดิอินเตอร์สติเทียล: ภาวะแทรกซ้อนท่ีพบไม่บ่อยของยาริทูซิแมบ.

จุฬาลงกรณเ์วชสาร 2549 เม.ย; 50(4): 249 - 57

ยาริทูซิแมบ (Rituximab) เป็นโมโนโคลนัลแอนติบอดี้ต่อซีดี 20 ที่มีประสิทธิภาพมาก และมี
การใช้เพิ่มขึ้นในการรักษาโรคมะเร็งต่อมน้ำเหลืองชนิดบีเซลล์ ผลข้างเคียงของยาที่พบได้โดยทั่วไป
ได้แก่อาการข้างเคียงในขณะที่ผู้ป่วยได้รับยา ซึ่งมักมีอาการไม่มาก เป็นอยู่ไม่นาน และหายได้เอง
สำหรับภาวะแทรกซ้อนทางปอดที่เกิดภายหลังจากได้รับยาริทูซิแมบไปแล้วนั้นพบได้น้อยมาก คณะผู้
รายงานไดร้ายงานผูป่้วยชายอาย ุ46 ปี ทีเ่ป็นมะเรง็ตอ่มน้ำเหลอืงชนดิบีเซลลแ์ละเกดิปอดอกัเสบชนดิ
อินเตอร์สติเทยีลที่ 16 วันภายหลังจากได้รับยาริทูซิแมบร่วมกับยาเคมีบำบัดชนิด CHOP ในรอบที่ 2
การตัดชิ้นเนื้อปอดไปตรวจพบว่ามีการอักเสบชนิดอินเตอร์สติเทียลร่วมกับมีไฟบรินอยู่ภายในถุงลม
ในหลายตำแหน่ง แต่ไม่พบมีการติดเชื้อหรือมะเร็ง ผู้ป่วยได้รับการรักษาด้วยยาเมธิลเพร็ดนิโซโลนใน
ขนาดสูงและทำให้ปอดอักเสบหายภายใน 48 ชั่วโมง ผู้ป่วยได้รับยาเคมีบำบัดชุดถัดไปโดยที่ไม่มียา
ริทูซิแมบ และไม่พบว่ามีปอดอักเสบกลับเป็นซ้ำอีก คณะผู้รายงานได้ศึกษาทบทวนรายงานทางวิชา
การและได้กล่าวถึงกลไกการเกิดภาวะแทรกซ้อนที่พบได้ไม่บ่อยนี้ แพทย์ควรที่จะตระหนักถึงภาวะ
แทรกซ้อนนี้ที่เกิดจากยาริทูซิแมบได้
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Nowadays the use of monoclonal antibodies
in cancer treatment is common. Rituximab, a chimeric
murine-human monoclonal anti–CD20 antibody, is
one of the most commonly used agents; its efficacy
is well demonstrated in the treatment of B-cell
lymphomas as a single agent or in combination
with chemotherapy. (1-5) The mechanisms of action
responsible for its efficacy include antibody-
dependent cell-mediated cytotoxicity, complement-
dependent cytotoxicity, and direct induction of
apoptosis. (6) Rituximab therapy has often been
associated with infusion-related reactions consisting
of fever, chills, and rigors which are usually mild, brief
and self-limited.(7) Overt bronchospasm may occur
in few patients during the infusion.

We report a non-Hodgkin’s lymphoma patient
who developed a delayed interstitial pneumonitis
related to rituximab after treatment with a combination
of rituximab and cyclophosphamide, doxorubicin,
vincristine, and prednisolone (R-CHOP) chemotherapy.
A review of the literature and possible pathophy-
siological mechanisms of this unusual complication
are discussed.

Case Report
A 46-year-old man presented with generalized

lymphadenopathy involving bilateral cervical, axillary,
and inguinal lymph nodes. He had no other medical
conditions or allergies.  A supraclavicular lymph node
biopsy revealed diffuse large B-cell non-Hodgkin’s
lymphoma. Large neoplastic lymphoid cells were
diffusely positive for CD20 and negative for CD3 by
immunohistochemical staining. His blood tests
including lactate dehydrogenase (LDH) were within
normal ranges. Viral serologic studies were negative

for anti-HIV antibody and positive for hepatitis B surface
antigen.  Chest radiograph (CXR) and echocardiogram
were normal.  Computed tomography (CT) of the chest
and whole abdomen revealed a few subcentimeter
aortocaval and paraaortic lymph nodes. No abnormality
of lung parenchyma was detected.  Bone marrow
examination showed no lymphoma involvement. He
was diagnosed of stage IIIA diffuse large B-cell non-
Hodgkin’s lymphoma and underwent a treatment with
rituximab (375 mg/m2) and cyclophosphamide,
doxorubicin, vincristine, and prednisolone (R-CHOP)
chemotherapy every three weeks. He also received
lamivudine for hepatitis B carrier and glipizide for
steroid-induced diabetes during the chemotherapy.

Twelve days after the second cycle of
R-CHOP, the patient was admitted to hospital
for neutropenic fever. He denied any pulmonary
symptoms. He had a temperature of 38.9°C; his
oxygen saturation and CXR were normal on admission.
Physical examination showed disappearance of
previous cervical and axillary lymphadenopathy
and revealed only a few residual subcentimeter
inguinal lymph nodes. The total white cell count was
1.3 x 109/l with 46 % neutrophils, 36 % lymphocytes,
13 % monocytes, 5 % eosinophils; hemoglobin was
12.3 gm/dl and platelet count was 150 x 109/l.  Cefipime
was administered with minimal improvement of the
fever, despite recovery of the white cell counts. His
sinus X-ray, ultrasound of the abdomen, and all
cultures yielded negative results. He was found to
have oral candidiasis which was successfully treated
with oral fluconazole. He never required any blood
transfusion. Sixteen days after the second cycle of
R-CHOP, a repeated CXR revealed diffuse bilateral
reticulonodular infiltrates (Figure 1). Cefipime was
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changed to azithromycin for coverage of atypical
pneumonia.  All sputum stains and cultures including
acid-fast bacilli (AFB), PPD skin test, and blood
PCR for cytomegalovirus were negative. He had
no pulmonary symptom and his room-air oxygen
saturation was 96 %. No signs of congestive heart
failure were detected. A follow-up CXR performed two
days later showed increased diffuse reticulonodular
infiltrates. A faint macular erythematous rash was
observed over his back and the fever persisted up
to 39.5°C.

Bronchoscopy with bronchoalveolar lavage
(BAL) and transbronchial biopsy was performed.
The BAL showed nonspecific inflammation and
was negative for bacteria including AFB, fungi, virus,
and pneumocystis carinii pneumonia by special
stains, PCR, and cultures. Transbronchial biopsy
(Figure 2A-2B) displayed well-preserved alveolar
structures with interstitial mononuclear cell infiltration
and focal mild pneumocyte type II proliferation.
The most striking pathology was the presence of
abundant fibrinous material accumulating in
many alveolar spaces with organizing process

by macrophage infiltration and early fibroblastic
proliferation. Neutrophils were rarely seen and
eosinophil was lacking. Neither hyaline membrane nor
bronchiolitis obliterans organizing pneumonia pattern
was present. The vasculatures were unremarkable.
No foamy exudate, viral inclusion, granuloma or any
identifiable organism was detected in hematoxylin
and eosin stained sections or special stains (Ziehl-
Neelsen, Gram and Gomori methenamine silver
stains). Immunohistochemical study (Figure 2C)
highlighted scattered T-lymphocytes distributed in
the alveolar septa throughout the tissue and within
the fibrin material. B-lymphocytes were rarely present.
There was no evidence of lymphoma involvement.
Azithromycin was discontinued and treatment
with steroid was started for possible rituximab
reaction causing interstitial pneumonitis. Intravenous
methylprednisolone 500 mg on day 1 followed by
250 mg daily for another two doses were given. On
the second day of the treatment he was afebrile,
and for the first time felt better. The rash on his
back began to disappear. Within 48 hours after
the treatment, a follow-up CXR demonstrated a

Figure 1.   A chest radiograph revealed diffuse bilateral reticulonodular infiltrates.
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complete resolution of the infiltrates (Figure 3).
The chemotherapy was postponed for one week.
Upon follow-up, his rash disappeared and a follow-up
CXR remained negative.The third cycle of CHOP
chemotherapy was administered without rituximab.
He tolerated the chemotherapy well without any

toxicity. The follow-up CT scan after three cycles of
chemotherapy showed a near complete remission of
the lymphoma with no demonstrated lung parenchymal
abnormality.  He received subsequent chemotherapy
without rituximab and had no recurrence of the
interstitial pneumonitis.

2A 2B

 

2C

Figure 2. 2A) An alveolar tissue displays several foci of intra-alveolar accumulation of
organizing fibrinous material.  Alveolar septa contain chronic inflammatory cell
infiltrates (hematoxylin and eosin, original magnification X100).

2B) Higher magnification of intra-alveolar organizing fibrinous material characterized
by an amorphous eosinophilic material and infiltration of lymphocytes and
macrophages (hematoxylin and eosin, original magnification X200)

2C) Immunohistochemical study displaying scattered T-cells in alveolar
septae and within the intra-alveolar fibrinous material. (Immunoperoxidase, CD3,
original magnification X 200)
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Discussion
Pulmonary reactions to rituximab occur most

frequently as reversible events during initial infusion
in 38 % of patients and consist of cough (13 %), rhinitis
(12 %), bronchospasm (8 %), and dyspnea (7 %);
4 % of these events are grade 3 and 4.(8)  In addition,
severe infusion reactions, generally occurring during
the first two hours of the first infusion can present
with hypotension, angioedema and pulmonary
involvement in the form of bronchospasm, hypoxia,
infiltrates and even acute respiratory distress
syndrome.(8) A higher number of circulating lymphoma
cells is associated with an increased incidence of
infusion-related side effects.(7, 9, 10) In contrast, delayed-
onset pulmonary events related to rituximab have
rarely been reported. These delayed pulmonary
reactions can be in the forms of interstitial pneumonitis,
bronchiolitis obliterans with organizing pneumonia
(BOOP), pulmonary hemorrhage, or pulmonary
fibrosis. (8, 11-17) The patients usually present with
dyspnea, fever, and bilateral pulmonary infiltrates

one to three weeks after any cycle of rituximab
treatment. In all reported cases, extensive in-
vestigations excluded the diagnosis of infectious
pneumonitis. Of eleven patients in the literature,
three were ultimately fatal despite steroid treatment.

Our patient in this report developed persistent
fever despite recovery of the white cell counts,
and developed diffuse bilateral reticulonodular
infiltrates 16 days after the second cycle of R-CHOP.
Interestingly, he had no significant pulmonary
symptom and this could imply an early process of
the abnormality.  Prompt and extensive investigations
including bronchoscopy with BAL and transbronchial
biopsy excluded the diagnosis of infectious
pneumonia and lymphoma.  The transbronchial biopsy
revealed subacute interstitial inflammation with
foci of intra-alveolar organizing fibrinous material.
The current histopathology is compatible with
a recently described form of acute to subacute
lung injury, namely acute fibrinous and organizing
pneumonia (AFOP).(18)  Pathologic finding of patchy

 

Figure 3. Within 48 hours after the therapy, a follow-up chest radiograph demonstrates
a complete resolution of the infiltrates.
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distribution with no hyaline membrane, and lack of
well form fibroblastic Masson body made pattern of
diffuse alveolar damage and BOOP excluded. With
clinical features and adequate follow up after the
treatment, such condition as infection was unlikely.
The current case could be placed in a less severe
spectrum of AFOP, since the areas involved were not
wide spread, and pneumocyte type II hyperplasia or
myxoid fibrotic stroma was only minimal, suggesting
of less degree of lung injury and better prognosis.  In
retrospect, a hypersensitivity reaction to rituximab
may be suggested by an association of the skin rash
in our patient. In a report of a patient who developed
fatal intra-alveolar hemorrhage after rituximab
and had skin rash biopsy, it showed pigmented
purpuric dermatitis (Schamberg’s disease), frequently
associated with hypersensitivity reactions.  Another
report of skin biopsy in a patient who had rituximab
reactions demonstrated leukocytoclastic vasculitis.(19)

CHOP regimen or its components have been
used for decades and usually have not been
associated with late pulmonary hypersensitivity
reactions.  In the absence of other etiologies, together
with the temporal relation to the use of rituximab, this
has made us believe that rituximab could be suspected
as the cause of interstitial pneumonitis. Our patient
responded very well to high-dose methylprednisolone
with resolution of fever and lung infiltrates within
48 hours. The skin rash totally disappeared within one
week.  He received subsequent CHOP chemotherapy
without rituximab and had no recurrence of the
pulmonary reactions.

The mechanisms that lead to rituximab-
induced interstitial lung disease are unknown. First-
dose infusional reactions are usually considered
to be from complement activation, B-lymphocyte
cytolysis, and cytokine [tumor necrosis factor

alpha (TNF-alpha), interleukin 6 (IL-6) and IL-8]
release.(9, 10, 20)  These mechanisms are important
in the pathogenesis of initial lung reaction but
they cannot entirely explain the late pulmonary reaction
from rituximab. Alternatively, dysregulated cellular
cytotoxicity has been suggested as the mechanism
of delayed pulmonary damage.(8) Cytotoxic
T-lymphocytes (CTL) are believed to play a role in
the long-term anti-tumor effects after rituximab
treatment.  Their activation (‘cross-priming’) appears
to be induced by dendritic cells that mature under
the influence of cell-derived peptides resulting
from rituximab-induced tumor destruction.(21) Cross-
priming can occur in the lungs since cellular
microaggregates were demonstrated to accumulate
in lung vasculature after rituximab administration,(9)

and the resultant CTL activation may produce
vascular and alveolar damage. As demonstrated by
immunohistochemical study in our study, the lymphoid
infiltrates were shown to be T-cells and not only
presented in interstices of the involved areas but also
presented in the intervening lung tissue and within
the fibrinous material (Figure 2C).  This assumption is
also supported by the findings of T-cell infiltration in
the lung specimens of the patients who developed
delayed rituximab-induced pulmonary damage in other
studies.(8, 15)

In summary, here we report a patient who
developed a delayed interstitial pneumonitis
related to rituximab after treatment with R-CHOP
chemotherapy.  Since rituximab is being increasingly
used, physicians should be aware of this rare but
serious complication. Prompt investigations to rule out
other causes, e.g., infection, discontinuation of
rituximab, and early steroid treatment will lead
to successful outcome and avoid progression to
irreversible lung damage.
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