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Abstract

Filgrastim is a granulocyte-colony stimulating factors (G-CSF) used for multiple indications in cancer
patients. We present a case of a 65-year-old man with non-Hodgkin’s lymphoma who was undergoing
mobilization of hemopoietic stem cells for autologous-hematopoietic stem cell transplantation (auto-HSCT)
with filgrastim who developed dyspnea and non-productive cough. Chest imaging showed left lower lobe
consolidation, new ground-glass opacities and small right-sided pleural effusion. Bronchoscopy with
bronchoalveolar lavage (BAL) and infectious evaluation were completely negative. He was admitted for
further evaluation and management. Antibiotics weren’t started immediately given the clinical stability,
multiple probable causes of fever and the intent of not confounding future thoracentesis results with
antibiotic use. Thoracentesis occurred draining serous exudative pleural fluid; with follow-up chest imaging
demonstrating no re-accumulation. His symptoms resolved and he was discharged in stable condition. The
symptoms were hypothesized to be the probable adverse effects of filgrastim. We suggest close monitoring of
pulmonary toxicities while administering this drug to patients to minimize such complications.
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Introduction

Autologous-hematopoietic stem cell transplantation (auto-HSCT) is the procedure of extraction and
infusion of progenitor cells collected from the patient’s own marrow or peripheral blood, as opposed to cells
from a donor, to repopulate or replace the recipient’s hematopoietic system. It is indicated in many
disorders with depleted and dysfunctional bone marrow including many malignant and non-malignant
disorders [1]. It acts as a salvage therapy for high dose chemotherapy in the management of malignancies,
particularly hematologic by reducing post-chemotherapy pancytopenia and its complications [2]. Clinical
studies have shown good results with the use of recombinant hematopoietic growth factors like granulocyte-
colony stimulating factor (G-CSF) and granulocyte macrophage-colony stimulating factor (GM-CSF) for

mobilization of peripheral blood progenitor cells (PBPCs) or following auto-HSCT [3-6]. Filgrastim is one of
the G-CSFs used for this purpose and has a good safety profile.

Like any other treatment modality, HSCT is associated with some complications. These are divided into early
(within the first 30 days of transplantation) or late (more than one month after transplantation). Significant
pulmonary complications are a leading cause of morbidity and mortality following HCT [7]. But these have
been attributed mostly to infections in the setting of neutropenia and pulmonary toxicity of
chemotherapeutic drugs itself.

However, in our case, the likely cause of pneumonitis and pleural effusion is hypothesized to be filgrastim.
Only a few studies in the past have deliberated on the adverse effect of this drug.

Case Presentation

A 65-year-old man with primary refractory Germinal center B-type likely diffuse large B-cell lymphoma
(DLBCL) transformed from follicular lymphoma initially diagnosed in October 2019 was currently
undergoing preparation for autologous stem cell transplant. He was status post multiple rounds of
chemotherapy with BR (Bendamustine-Rituximab), R-CHOP (Rituximab-Cyclophosphamide, Doxorubicin,
Vincristine, Prednisone) and R-ICE (Rituximab-Ifosamide, Carboplatin, Etoposide) and radiation

with evidence of complete metabolic response on PET CT dated December 2019. He had stem cell
stimulation and mobilization daily with filgrastim for four days in February 2020. By the fifth day, the
patient had completed stem cell collection. He developed dyspnea and non-productive cough, and was
subsequently admitted for further workup of infectious etiology in the setting of HSC mobilization for stem
cell transplant.
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On the third day of stem cell stimulation and mobilization, he developed a right upper extremity swelling
and the peripherally inserted central catheter line was removed. An ultrasound of the upper extremity veins
was obtained the next day, which showed an acute deep venous thrombosis (DVT) in the right subclavian
and axillary veins, extending into brachial veins. He was started on anticoagulation with enoxaparin twice
daily for a minimum of three months of anticoagulation. Patient noted some dyspnea on exertion and mild
non-productive cough that seemed to coincide with the initiation of filgrastim. However, in the setting of
his acute DVT, a CT chest angiogram was obtained on the fifth day which was negative for acute pulmonary
embolism (PE) but demonstrated bilateral new ground-glass opacities and left lower lobe consolidation
which was presumed to be due to an infectious/inflammatory etiology. The CT also showed small right
pleural effusion with associated atelectasis and small left pleural effusion.

He was subsequently seen by his pulmonologist as an outpatient on day 6 who recommended bronchoscopy
with bronchoalveolar lavage (BAL) to look for the etiology of infiltrate and a diagnostic thoracentesis. The
patient continued anticoagulation with enoxaparin and BAL was done on day 7, but because of the
anticoagulation, thoracentesis could not be performed. He was admitted for further evaluation and
management of continued dyspnea and cough. BAL appearance was slightly bloody, with a cell count of 318
nucleated cells and neutrophil predominance. Evaluation for infectious etiology was completely negative,
including Nocardia, Influenza, RSV, Legionella, PCP, fungal smear, and gram stain.

His vitals during his initial hospital course were within normal limits with the exception of sinus tachycardia

(110s-120s) and fever (38.6°C) responsive to acetaminophen. Soon after admission, he desaturated and
required 3 L/min oxygen therapy via nasal cannula.

Initial lactate was 1.0 (Ref: 0.5-2.2 mmol/L). Blood cultures previously obtained were negative. Antibiotics
were not started immediately given clinical stability, multiple probable non-infectious causes of fever
(atelectasis, lymphoma, DVT, recent BAL), and the intent of not confounding future thoracentesis results
with antibiotic use. Thoracentesis occurred on day 8, draining 1.2 L of serous exudative pleural fluid; with
follow-up chest imaging demonstrating no re-accumulation of fluid in pleural space. Overnight oximetry
revealed episodes of desaturations, and he was started on nocturnal 1 L/min supplemental oxygen. His
symptoms resolved and his overall condition improved, and was discharged on day 9 in stable condition.

Discussion

Filgrastim is one of the G-CSFs approved for multiple indications in cancer patients [8,9]. It can be used to
prevent post-chemotherapy neutropenia and its complications, reduce the severity and duration of said
neutropenia, and for mobilization of hemopoietic stem cells from the bone marrow into peripheral
circulation for collection via leukapheresis as one of the steps in auto-HSCT [10]. Our case represents the
last indication. It is a relatively safe and well-tolerated drug. Its major adverse effects in auto-HCST
recipients are musculoskeletal symptoms, anemia and thrombocytopenia. Pulmonary complications after
HSCT are usually attributed to infections in the setting of neutropenia [7] and pulmonary toxicity of
chemotherapy drugs itself [11].

Our patient’s respiratory symptoms seemed to coincide with the administration of filgrastim. There aren’t
many published cases of this adverse effect of this drug. A previous case report by Vilaplana et al. [12]
depicts a similar finding of respiratory failure and pleural effusion with filgrastim administration which was
treated with supplemental oxygen, empiric antibiotics and high dose hydrocortisone.

A systematic review by Azolulay et al. [11] found that G-CSF induced pulmonary toxicity has a higher
incidence (73 out of 84 cases studied; 86.9%) in cancer patients who had undergone three or more rounds of
chemotherapy, suggesting that G-CSF increases sequestration and adhesion of neutrophils in the lungs
leading to increased toxicity of neutrophil products on pulmonary endothelial and epithelial cells which
were previously damaged by repeated chemotherapeutic drugs. Most of these patients developed serious
pulmonary complications like ARDS, interstitial pneumonia and pleural effusion and had high mortality
(24.6%). Our patient had undergone multiple rounds of chemotherapy with multiple drugs which could have
damaged the pulmonary endothelial cells. However, two cases in the review [11] developed ARDS with the
use of G-CSF alone suggesting its ability to cause pulmonary toxicity by itself.

Currently, there is no specific treatment for G-CSF toxicity [13] and the management is mostly symptomatic
and supportive. A study by Karlin et al. [14] showed 20 cases of non-cardiogenic respiratory failure during G-
CSF induced neutropenia recovery period. This emphasizes the severity of this adverse drug reaction as it
can lead to acute respiratory distress syndrome which is associated with high mortality rates. Early diagnosis
based on high suspicion and prompt treatment with immediate discontinuation of filgrastim is necessary,
and mechanical ventilatory support when necessary. In the study by Karlin et al. [14], 80% of the patients
needed mechanical ventilation. However, in our patient, oxygen therapy via high-flow nasal cannula was
sufficient for the maintenance of oxygen saturation in the normal range during the day and didn’t require
mechanical ventilation. The chest CT scan upon discharge (hospital day 9) showed no re-accumulation of
fluid in pleural space, as shown in Figure 1, supporting our hypothesis of filgrastim induced pulmonary
toxicity. The patient will be followed in Oncology clinic and Pulmonary outpatient clinic.
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FIGURE 1: Chest CT scan: day 5 versus day 9.

Conclusions

Our report describes a patient who developed pneumonitis and pleural effusion as a probable adverse effect
of filgrastim. Since there have been only a few published reports on the pulmonary toxicity of G-CSFs, we
believe there is a need for more clinical research to identify the risk factors and exact mechanism of toxicity.
We suggest close monitoring of pulmonary toxicities while administering this drug to patients to minimize
such complications.
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