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Abstract

Introduction: Chemotherapy-induced pulmonary toxicity is a 
rare but potentially life-threatening complication, encompassing a 
broad spectrum of manifestations, including interstitial pneumonitis. 
Docetaxel, a taxane-based chemotherapy agent widely used in the 
treatment of various malignancies, is known to cause interstitial pneu-
monitis, particularly in patients with breast carcinoma.

Case summary: We report a case of a 44-year-old premenopausal 
woman with metastatic breast carcinoma (cT4b N2a M1) who devel-
oped docetaxel-induced interstitial pneumonitis. The patient had a his-
tory of hypothyroidism and presented with a lump in the right breast. 
Imaging studies revealed a suspicious mass with associated nodal me-
tastasis, and a biopsy confirmed invasive ductal carcinoma. Following 
palliative chemotherapy with Paclitaxel and Carboplatin, the patient 
underwent palliative mastectomy and adjuvant chemotherapy with 
Capecitabine. The disease later progressed to brain metastases, for 
which the patient received whole-brain radiotherapy and was started 
on Docetaxel. After the first cycle of Docetaxel, the patient developed 
acute respiratory symptoms. Despite an extensive workup to rule out 
other causes and treatment with high-dose corticosteroids, the patient 
succumbed to type-2 respiratory failure.

Discussion: Docetaxel-induced interstitial pneumonitis, although 
rare, has a high mortality rate and presents diagnostic challenges. The 
diagnosis is primarily based on clinical and radiological findings, sup-
ported by the exclusion of other differential diagnoses such as oppor-
tunistic infections and pulmonary embolism. The pathogenesis of this 
condition involves immune-mediated hypersensitivity reactions, and 
the incidence is related to the chemotherapy schedule. Early recogni-
tion and prompt initiation of high-dose corticosteroid therapy are criti-
cal for improving patient outcomes.

Conclusion: This case underscores the importance of vigilant moni-
toring, early identification, and multidisciplinary management in pa-
tients receiving taxane-based chemotherapy to mitigate the risks of 
interstitial pneumonitis and improve survival outcomes. Ongoing re-
search is needed to understand the mechanisms of taxane-induced 
pulmonary toxicity better and to develop strategies for its prevention 
and management.
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Introduction

Chemotherapy-induced pulmonary toxicity encompasses 
a broad range of manifestations, including interstitial pneu-
monitis, organizing pneumonia, diffuse alveolar damage, al-
veolar haemorrhage, and noncardiogenic pulmonary oedema. 
Agents reported to cause Acute Interstitial Pneumonia (AIP) 
in cancer patients include docetaxel, paclitaxel, methotrexate, 
pemetrexed, bortezomib, fludarabine, gemcitabine, ifosfamide, 
irinotecan, oxaliplatin, thalidomide, lenalidomide, and vinca 
alkaloids [1]. AIP is marked by rapidly progressing dyspnea de-
veloping over days to weeks, leading to respiratory failure in 
patients who do not have preexisting lung disease or extratho-
racic conditions known to affect the lungs [2]. The incidence 
of drug-induced pneumonitis in breast cancer is 1.7% [3]. Tax-
anes like Docetaxel and Paclitaxel are highly effective chemo-
therapy agents utilized in the treatment of various malignan-
cies, especially in breast cancer management [4]. Drug-induced 
pneumonitis is a rare complication (1-5%) with taxane-based 
chemotherapy [5]. Pulmonary toxicities associated with taxane 
use have been documented in numerous reports, particularly 
in patients with non-small cell lung cancer, breast cancer, and 
prostate cancer [6-8]. We report a case of metastatic carcinoma 
of the breast, who developed interstitial pneumonitis as a com-
plication of Docetaxel.

Case report

A 44-year-old premenopausal woman with a history of hypo-
thyroidism on regular medication presented with a lump in her 
right breast for 2 months with no history of trauma, pain, fe-
ver, nipple discharge or skin ulceration. Mammogram revealed 
a large lobulated hypoechoic lesion with internal vascularity in 
the right breast, indicating a suspicious mass, adjacent to this 
lesion, a cystic area with echogenic contents was observed, sug-
gesting a possible necrotic component. Enlarged right axillary 
lymph nodes were also noted, suggestive of nodal metastasis. 
No significant abnormalities were detected in the left breast, 
and the left axillary lymph nodes appeared benign. These find-
ings were categorized as BIRADS-5, and a biopsy was advised 
for further evaluation. CECT (Contrast Enhanced Computed To-
mography) showed a well-defined irregular heterogeneously 
enhancing mass in the upper quadrant of the right breast with 
involvement of the nipple-areola-complex, skin and right axil-
lary lymph nodes. A trucut biopsy of the right breast lump re-
vealed features consistent with invasive ductal carcinoma of no 
special type, Grade III (score 8). Immunohistochemistry results 
showed ER-negative, PR-negative, HER2neu-negative, Ki67 at 
80%, and negative staining for Synaptophysin and CD56. A PET 
(Positron Emission Tomography) scan revealed a metabolically 
active mass in the supralateral quadrant of the right breast mea-
suring 70×7.05×85 mm, along with an enlarged and metaboli-
cally active right level I axillary lymph node measuring 20.5×24 
mm with no other distant metastases noted. The patient was 
diagnosed with Metastatic Carcinoma Breast cT4b N2a M1 and 
received palliative chemotherapy after Cardiac clearance, Liver 
Function Tests, and Renal Function Tests evaluation, consist-
ing of 6 cycles of Paclitaxel and Carboplatin. There was partial 
response post-chemotherapy. She underwent a palliative mas-
tectomy, followed by 6 cycles of adjuvant chemotherapy with 
Capecitabine.

After a month, she presented with complaints of diplopia, 
occipital throbbing headache radiating to the temporal region 
and non-bilious projectile vomiting. MRI (Magnetic Resonance 
Imaging) of the Brain revealed left temporal lobe (1.7×2.3 cm) 
and right occipital (1.75×1.74 cm) metastases with surrounding 
brain oedema with a midline shift of 3 mm at the level of Fora-
men of Munro as depicted in (Figure 1). She received whole-
brain radiotherapy followed by palliative chemotherapy with 
three weekly Docetaxel 75 mg/m2 with appropriate pre-med-
ication & post-medication, using Dexamethasone, Ranitidine 
and Ondansetron. Supportive treatment with corticosteroids, 
osmotic diuretics and anti-hypertensives was also given. After 
5 days of the first cycle of Docetaxel 108 mg, she presented to 
casualty with sudden onset breathlessness-Grade 4 mMRC and 
dry cough. On auscultation, reduced breath sounds over the 
right upper and mid zones with early inspiratory crackles were 
noted. ECG (Electrocardiogram) and 2D-Echocardiography were 
normal. Blood investigations revealed a normal leukocyte count 
with high CRP (C-Reactive Protein) and ESR (Erythrocyte Sedi-
mentation Rate). Serum procalcitonin and D-dimer were nor-
mal. USG (Ultrasonogram) of Thorax revealed no evidence of 
pleural effusion. CTPA (Computed Tomography Pulmonary Angi-
ography) revealed no evidence of pulmonary embolus. RT-PCR 
and BAL for microbiological assay were negative. HRCT (High 
Resolution Computed Tomography) of Thorax revealed diffuse 
homogenous and non-homogenous ground-glass opacities sug-
gestive of drug-induced interstitial pneumonitis, as noted in 
(Figure 2). The patient’s respiratory status deteriorated rapidly, 
requiring intubation and empirical therapy with intravenous an-
tibiotics. The patient was started on intravenous methylpred-
nisolone. Despite supportive measures, the patient succumbed 
to Type-2 respiratory failure and expired. Post mortem biopsy 
of the lung was done, and acute interstitial pneumonitis was 
confirmed, as seen in (Figure 3).

Discussion

Docetaxel-induced interstitial pneumonitis is a serious and 
potentially life-threatening complication that, although uncom-
mon, carries a high mortality rate [9]. As described in previous 
case reports, such as those by Ochoa et al. (2012) and Nagata et 
al. (2010), pneumonitis typically presents after the administra-
tion of Docetaxel, often within two cycles of standard dosing 
[9,10]. In our case, the patient developed interstitial pneumoni-
tis after the first cycle of Docetaxel (75 mg/m²), which is consis-
tent with the timeline reported in the literature but highlights 
the potential for this adverse event to occur even earlier. As 
noted by Pankowska-Supryn et al. (2015), the diagnosis is pri-
marily based on clinical and radiological findings, supported by 
the exclusion of other possible causes such as opportunistic in-
fections, pulmonary embolism, and lymphangitic carcinomato-
sis [7]. In our patient, these differential diagnoses were carefully 
ruled out through extensive workup, including negative RT-PCR 
(Real-time Reverse Transcription-Polymerase Chain Reaction) 
and BAL (Bronchoalveolar Lavage) for microbiological assays, 
normal CTPA, and USG Thorax findings. HRCT-Thorax was instru-
mental in identifying the diffuse ground-glass opacities charac-
teristic of interstitial pneumonitis. The exact mechanism of lung 
injury is debatable, the most common pattern of lung injury de-
scribed is that of hypersensitivity pneumonitis [7]. Taxanes are 
known to stimulate cytotoxic T-cell proliferation, which can lead 
to hypersensitivity-type lung injury or direct pulmonary dam-
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Figure 1: Magnetic Resonance Imaging of the Brain (A) T1 weighted sequence with contrast showing a ring-
enhancing mass in the left temporal lobe; (B) T2 weighted sequence showing a hypointense mass in the left 
temporal lobe with surrounding oedema).

Figure 2: Post-chemotherapy high-resolution computed tomography scan - Axial sections in lung 
window suggestive of diffuse homogenous and non-homogenous ground-glass opacities.

Figure 3: Lung biopsy showing a combination of lymphohistiocytic infiltrates, poorly formed granulomas, 
bizarre reactive pneumocytes, and occasional eosinophils.

Table 1: Laboratory parameters of the patient, along with normal reference range.

Parameter Value Normal reference range

Serum C-Reactive Protein (CRP) 0.43 mg/dL <1 mg/dL

Erythrocyte Sedimentation Rate (ESR) 4 mm/hr <20 mm hr

Serum Procalcitonin 0.013 ng/mL <0.1 ng/mL

Serum D-dimer 0.06 mg/L <0.5 mg/L

Hemoglobin 10.6 mg/dL 10.5-13.5 mg/dL

Total Leukocyte Count 9,400/cm3 4000-11,000/cm3

Platelet Count 2.8 lakh/µL 1.5-4.5 lakh/µL
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age through reactive oxygen metabolites [11]. The incidence 
of pulmonary toxicity appears to be more closely related to 
the docetaxel delivery schedule rather than the dosage, with 
weekly administration associated with higher rates of pneu-
monitis but lower myelosuppression compared to a triweekly 
regimen [12]. In our case, the standard triweekly regimen was 
used, yet the patient developed severe pneumonitis, suggesting 
that even conventional dosing schedules carry significant risks. 
Prompt recognition and treatment of taxane-induced pneumo-
nitis are critical for patient survival. As highlighted in the case 
series by Bielopolski et al. (2017), rapid initiation of high-dose 
corticosteroids is essential in managing this condition, as pul-
monary toxicity can be reversed with timely intervention [13]. 
Despite initiating intravenous methylprednisolone in our pa-
tient, the severity of the pneumonitis led to rapid respiratory 
deterioration, ultimately resulting in type-2 respiratory failure 
and death. This outcome underscores the aggressive nature of 
docetaxel-induced pneumonitis and the importance of early di-
agnosis and treatment.

Conclusion

Our case report contributes to the growing body of literature 
on docetaxel-induced interstitial pneumonitis by reinforcing the 
need for vigilance in monitoring patients receiving taxane-based 
chemotherapy. Early identification, multidisciplinary evalua-
tion, and immediate intervention are paramount in mitigating 
the risks of this potentially fatal complication and preventing 
mortality. Furthermore, ongoing research into the mechanisms 
underlying taxane-induced pulmonary toxicity is necessary to 
understand better and mitigate these risks.
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