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Cryobiopsy for diagnosing acute fibrinous and organizing
pneumonia during breast cancer treatment: A case report
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Abstract. Current standard treatments for breast cancer
have the potential to induce interstitial pneumonia. The
present report describes a case of acute fibrinous and orga-
nizing pneumonia (AFOP) in a 52-year-old female patient
undergoing adjuvant therapy with abemaciclib following
breast cancer surgery. The patient received abemaciclib after
completion of radiation therapy. On the 85th day of abemaci-
clib administration and 157th day after radiation therapy
initiation, the patient presented with dyspnea. CT findings
were indicative of interstitial pneumonitis, warranting
hospitalization. During hospitalization, transbronchial
lung cryobiopsy (TBLC) was performed, which revealed
pathological findings consistent with AFOP. Following two
3-day doses of 1 g intravenous methylprednisolone therapy,
tacrolimus (2 mg/day) was administered and the patient was
switched to oral prednisolone. The patient was discharged
on the 25th day of hospitalization. Advances in broncho-
scopic techniques, including TBLC, may aid in diagnosing
lung injuries.
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Introduction

Recent advancements in breast cancer treatment have estab-
lished chemotherapy, hormone therapy, and radiation therapy
as standard adjuvant therapies after surgery (1). Additionally,
CDK4/6 inhibitors are recommended as the first-line treat-
ment for hormone receptor-positive, HER2-negative advanced,
or recurrent breast cancer in combination with endocrine
therapies, such as aromatase inhibitors or fulvestrant. This
combination substantially improves the progression-free
survival of patients (2-4). In addition, abemaciclib in an
adjuvant setting improves the invasive disease-free survival
in patients with high-risk HR+/HER2-early breast cancer (1).
However, these treatments are associated with a potential risk
of inducing interstitial pneumonitis, which can sometimes
become severe and impact subsequent treatments. Herein, we
report a case of acute fibrinous and organizing pneumonia
(AFOP) diagnosed using transbronchial lung cryobiopsy
(TBLC), complicating adjuvant therapy in a patient who had
undergone surgical intervention for breast cancer.

Case report

A 52-year-old woman underwent left total mastectomy with
axillary dissection and right total mastectomy for pT2N3aMO
stage IIIC breast cancer (left breast; invasive ductal carcinoma,
estrogen receptor-positive, progesterone receptor-negative,
Ki-67 25%) and pTisNOMO stage O breast cancer (right
breast; ductal carcinoma in situ, estrogen receptor-positive,
progesterone receptor-positive, Ki-67 5%). Post-surgery, the
patient received adjuvant therapy consisting of four cycles of
dose-dense doxorubicin and cyclophosphamide chemotherapy,
four cycles of dose-dense paclitaxel monotherapy, tamoxifen
hormone therapy, and tangential irradiation therapy of 50 Gy
in 25 fractions (Fig. 1). The radiation therapy caused erythema
at the irradiation site, which improved after application of
dimethyl isopropyl azulene ointment (dermatitis radiation
grade 2). On day 366 after mastectomy and 20 days after
the completion of radiation therapy, the adjuvant therapy


https://www.spandidos-publications.com/10.3892/etm.2025.12865

2 TSUNODA et al: CRYOBIOPSY-DIAGNOSED AFOP DURING BREAST CANCER TREATMENT: A CASE REPORT

Plan dose: 1-1-1 (CT 2)
Clinical: Collapsed Cong«75.3

CT:CT2 \
ExceedlLB
Transversal: 10.20sgm
Slice 137/211

Plan dose: 1-1-1 (CT 2)
Clinical: Collapsed Conge v5.3

CT:CT 2
ExceedLB
Sagittal: 7.00 cm

% of 50.00 Gy | Plan dose: 1-1-1 (CT 2
120

9% of 50.00 Gy
120

Clinical: Collapsed Cone VoI

CT:CT2
ExceedlLB
Coronal: 5.00 cm

C
072476 8101214

Figure 1. Radiation dose distribution of three-dimensional chemoradiotherapy for initial treatment. (A) Axial view. (B) Coronal view. (C) Sagittal view.

with abemaciclib (300 mg/day) was initiated. On day 85 of
abemaciclib treatment and 157 days after completion of radia-
tion therapy, the patient presented with a history of cough,
fever, and dyspnea for 1 week. CT findings were suggestive of
interstitial pneumonitis (Fig. 2), and the patient was admitted
for suspected drug-induced pneumonitis or radiation pneumo-
nitis. The pneumonitis was classified as grade 3 according to
the Common Terminology Criteria for Adverse Events, and
abemaciclib was discontinued. Ampicillin/sulbactam treat-
ment was initiated because bacterial pneumonia could not be
ruled out.

On day 3, TBLC was performed, followed by intravenous
methylprednisolone therapy (1 g/day, 15 mg/kg for 3 days)
and oral prednisolone (50 mg daily, 0.8 mg/kg). Pathological
analysis of the TBLC specimens obtained on hospital day 9
confirmed the diagnosis of AFOP (Fig. 3). Given the unilateral
distribution of the lesions, corresponding to the radiation field
and extending centrally, radiation pneumonitis-induced AFOP
was diagnosed. Pathological examination revealed no evidence
of viral or fungal infections. Despite the initial high-dose
steroid therapy, the symptoms persisted. Therefore, on day 10,
intravenous methylprednisolone therapy (1 g/day, 15 mg/kg
for 3 days) was re-administered, and oral prednisolone (50 mg
daily, 0.8 mg/kg) was re-administered after a second round
of intravenous methylprednisolone therapy. On day 13, tacro-
limus (2 mg/day) was added to allow for a faster tapering of
steroids. Chest CT performed on day 14 revealed improve-
ments in left upper lobe consolidation. Because bacterial
pneumonia was considered unlikely, ampicillin/sulbactam was
discontinued. With further improvement in CT findings and
respiratory status with combined use of tacrolimus, the dose
of prednisolone was reduced to 40 mg/day on day 15. Owing
to the low concentration of tacrolimus, the dose was increased
to 3 mg on day 18. As there was no respiratory deterioration,

prednisolone was further tapered to 30 mg/day on day 22, and
the patient was discharged on day 25. Following discharge,
the prednisolone taper dose was tapered by 5 mg/day every
2 weeks. Tacrolimus was discontinued 2 weeks after discharge
because CT revealed fluid accumulation around the surgical
site in the left breast (Fig. S1). The infection was success-
fully treated with aspiration drainage and a 14-day course of
cephalexin. Prednisolone was fully discontinued at the 19th
week after discharge, and the patient experienced no further
respiratory symptoms (Figs. 4 and 5).

Discussion

This report described a case of lung injury during treatment
with abemaciclib following postoperative doxorubicin and
cyclophosphamide chemotherapy, paclitaxel monotherapy,
tamoxifen hormone therapy, and radiation therapy in a patient
with pT2N3aMO stage IIIC breast cancer (left breast) and
plisNOMO stage O breast cancer (right breast). The lung injury
was localized to one side, corresponding to the radiation field, and
extended centrally. Based on these findings, TBLC confirmed
the diagnosis of radiation pneumonitis-induced AFOP.

AFOP is a rare histological pattern of interstitial pneu-
monitis characterized by intra-alveolar fibrin deposition and
organizing pneumonitis. AFOP is a histological subtype
characterized by more severe epithelial injury and a poorer
prognosis compared to organizing pneumonia (OP) (5). The
diagnosis and treatment of AFOP can be challenging because
of its rarity and lack of consensus on clinical management.
TBLC has emerged as a valuable tool for diagnosing AFOP
and other interstitial lung diseases. TBLC can effectively diag-
nose AFOP by revealing characteristic histological features,
such as intra-alveolar fibrin deposition and OP (6). TBLC
allows for larger and better-preserved tissue samples than
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Figure 2. CT findings and chest radiograph findings. (A) Chest radiograph and (B) chest CT taken before the initiation of radiation therapy and abemaciclib
treatment. (C) Chest radiograph revealing extensively decreased transparency throughout the left lung. Chest CT showing infiltrative shadows with bronchial
transparency corresponding to the radiation-exposed area. (D) Coronal view. (E) Axial view. (F) Axial view.

Figure 3. Histological findings of cryobiopsy samples. (A) Hematoxylin and eosin-stained transbronchial lung cryobiopsy specimen revealing extensive fibrin
accumulation within the alveolar spaces. Scale bar, 100 ym. (B) Elastica van Gieson staining showing relatively preserved alveolar septa. Scale bar, 100 ym.
(C) Alcian Blue Periodic acid-Schiff staining demonstrating scattered intra-alveolar organizing fibrosis. Scale bar, 100 ym. (D) At a higher magnification of
(A), alveolar type 2 pneumocyte swelling was observed. Scale bar, 20 ym.

that of traditional forceps biopsy, which is crucial for accurate Radiation pneumonitis is a critical adverse event associated
histopathological evaluation. In the present case, TBLC played  with breast cancer radiotherapy. A systematic review of articles
a key role in confirming the diagnosis of AFOP. published between 1995 and 2014 reported a prevalence of
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Figure 4. Progress chart and chest radiography findings. This shows the progress of steroid and Tac dosages along with the chest radiography findings over

time. PSL, prednisolone; Tac, tacrolimus.
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Figure 5. CT findings after immunosuppressive therapy. (A) Day 45. (B) Day 194. Infiltrative shadows improved progressively over time.

0.8-2.9% (7). The estimated incidence of radiation pneumonitis
was 3.0-76%, particularly in patients who had received prior
systemic treatments (7,8). The incidence of grade 2 or higher
radiation pneumonitis in breast cancer ranges from 0.8 to
19.6% (9-16). Although cases of radiation pneumonitis diagnosed
using TBLC have been reported, they are relatively few (17,18).
Moreover, lung injury caused by abemaciclib has also been
reported, with 2.7% of the patients treated with abemaciclib
developing interstitial lung disease (ILD) of any grade, 0.3% of
patients developing grade 3 ILD (1). Factors such as previous
radiation therapy, pre-existing lung conditions, and concur-
rent use of other pulmonary toxic agents may further elevate
this risk (19). In the present case, the patient developed lung

injury after undergoing radiation therapy and had multiple risk
factors. Given these considerations, we closely monitored for
potential adverse effects of abemaciclib or radiation therapy
when respiratory symptoms appeared. Patients were also
advised to contact the hospital promptly in case of any respira-
tory concerns. Discontinuation of abemaciclib was considered
as part of the management strategy.

AFOP requires more intensive treatment than OP. The
treatment of AFOP is determined based on the individual
patient's condition and underlying etiology, and there are
no standardized treatment guidelines. However, treatment
commonly involves high-dose steroid therapy and concomitant
use of immunosuppressive agents (20). In contrast, mild OP
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may improve spontaneously and can sometimes be managed
with observation. Treatment typically involves steroid therapy
administered for several weeks to months. In our patient,
treatment included high-dose steroid therapy in addition to
immunosuppressive therapy with tacrolimus, and the diagnosis
of AFOP by TBLC altered the treatment approach.

As drug- and radiation-induced lung injuries have become
increasingly common in patients with advanced breast cancer,
careful evaluation of treatment-associated pulmonary compli-
cations is essential. Advances in bronchoscopic techniques,
including TBLC, may facilitate the diagnosis of lung injuries
and highlight the importance of prompt bronchoscopic biopsy.
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