[ Downloaded from irjbd.com on 2026-06-20 ]

[ DOI: 10.61186/ijbd.18.2.162 ]

Iranian Journal of Breast
Diseases. 2025; 18(2):162-173

Received: 2025/03/26
Accepted: 2025/06/07

“Corresponding Author:
safa3n@yahoo.com

Ethics Approval:
IR.ACECR.IBCRC.REC.1404.007

Case Report
Letrozole-Induced Sarcoid-Like Reaction Following

Adjuvant Hormonal Therapy in Breast Cancer: A
Case Report

Safa Najar Najafi®, Niki Najar Najafi?, Asiie Olfatbakhsh?, Howzhin
Hashemit

1Breast Cancer Research Centre, Motamed Cancer Institute, ACECR,
Tehran, Iran

2Faculty of Life Sciences and Biotechnology, Shahid Beheshti University,
Tehran, Iran

Abstract

Introduction: Sarcoid-like reactions (SLRs) are rare, non-caseating
granulomatous responses that may mimic metastatic disease in cancer patients.
Although drug-induced SLRs are increasingly recognized, they remain
underreported in patients receiving endocrine therapy for breast cancer.

Case Presentation: A 49-year-old postmenopausal woman with hormone
receptor-positive and HER2-positive invasive ductal carcinoma of the breast was
treated with surgery, chemotherapy, radiotherapy, trastuzumab, and adjuvant
letrozole. After 48 months of endocrine therapy, she presented with elevated CA
15-3 levels and imaging findings of a new pulmonary lesion with mediastinal
lymphadenopathy, raising suspicion of recurrence.

Diagnostic Assessment: Core needle biopsy revealed non-caseating
granulomas, and positron emission tomography (PET)-CT showed no evidence
of malignancy. Special stains excluded infectious etiologies.

Intervention and Outcome: Letrozole was discontinued, and endocrine therapy
was switched to Fulvestrant. Over 10 months, both the pulmonary lesion and
lymphadenopathy resolved radiologically, and CA 15-3 levels normalized.

Conclusion: This case highlights a rare instance of letrozole-induced SLR
mimicking recurrence during breast cancer follow-up. Misinterpretation of such
lesions may lead to unnecessary interventions. Clinicians should consider drug-
induced etiologies when new lesions arise in asymptomatic patients on long-term
hormonal therapy.
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Introduction

Sarcoidosis is a systemic inflammatory disease
of unknown etiology with variable global
incidence. This variability is attributed to
differences in  environmental  exposure,
diagnostic practices, and genetic predisposition,
including specific HLA alleles [1]. The disease
most frequently presents with intrathoracic
lymphadenopathy, pulmonary involvement, or
cutaneous and ocular manifestations, seen in
over 90% of cases [2].

The association between sarcoidosis and cancer
remains controversial; however, sarcoid-like
reactions (SLRs)—defined as non-caseating
granulomas in patients who do not meet the
diagnostic criteria for systemic sarcoidosis—
have been reported in several solid tumors,
including breast cancer [3]. These reactions can
mimic metastatic disease, particularly on PET
imaging, complicating staging and surveillance
[4].

Distinguishing SLRs from systemic sarcoidosis
requires thorough diagnostic evaluation, as both
conditions may appear similar on imaging and
histology. Among the growing list of
medications implicated in drug-induced
sarcoid-like reactions (DISRs), letrozole, a
third-generation aromatase inhibitor, has rarely
been identified as a possible cause [5,6].

This case report presents a unique instance of a
delayed-onset, pulmonary SLR occurring
during long-term letrozole therapy in a breast
cancer survivor, which fully resolved following
drug discontinuation.
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Case Report

Patient Information

A 49-year-old Iranian postmenopausal woman
presented with a palpable right breast mass and
no axillary lymphadenopathy. She had no
significant medical comorbidities, did not
smoke, and had no relevant family history or
prior autoimmune or granulomatous disease.
She underwent a right mastectomy with axillary
lymph node dissection. Histopathology
confirmed a 3.0 cm invasive ductal carcinoma,
estrogen receptor (ER) positive in 90% of tumor
cells, progesterone receptor (PR) positive in
60%, HER2/neu 3+, Ki-67 index of 15%, and
Nottingham grade II. All ten lymph nodes were
negative for metastasis.

Clinical Findings and Timeline

The patient completed adjuvant dose-dense
doxorubicin and cyclophosphamide every two
weeks for four cycles, followed by docetaxel
(75 mg/m2) with trastuzumab (440 mg) every
three weeks for four cycles. Adjuvant
radiotherapy was delivered to the chest wall
(total 5,500 cGy in 30 fractions). She was then
initiated on daily oral letrozole (2.5 mg) and
continued trastuzumab maintenance for one
year. At month 48 of endocrine therapy,
surveillance blood work revealed elevated CA
15-3 (53 U/mL), with no symptoms. Chest CT
showed a right upper lobe lesion and adjacent
mediastinal lymphadenopathy (Fig 1). The
chronological timeline is summarized in Table
1.

-

Fig 1: Chest CT showing right upper lobe parenchymal lesion and mediastinal lymphadenopathy
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Table 1: Clinical Timeline of Key Events and Interventions

Time Point Event / Intervention

Month 0 Diagnosis of invasive ductal carcinoma; right mastectomy and axillary lymph node
dissection

Months 1-4 Adjuvant chemotherapy: dose-dense doxorubicin + cyclophosphamide every two weeks
(4 cycles)

Months 4-7 Docetaxel (75 mg/m?) + trastuzumab (440 mg) every three weeks (4 cycles)

Months 7-8 Adjuvant radiotherapy to chest wall (5,500 cGy in 30 fractions)

Month 8 Initiation of endocrine therapy with letrozole (2.5 mg/day) + continued trastuzumab

Month 48 Surveillance shows elevated CA 15-3; chest CT reveals new pulmonary lesion and
lymphadenopathy

Month 49 Biopsy confirms non-caseating granulomas; PET-CT shows no malignancy

Month 49 Letrozole discontinued; switched to fulvestrant

Months 50-59 Clinical and radiological resolution of sarcoid-like reaction

Diagnostic Assessment

The differential diagnosis included metastatic
recurrence, sarcoidosis, paraneoplastic sarcoid
reaction, and DISR. Core needle biopsy of the
pulmonary and nodal lesions showed non-
caseating granulomas with Langerhans-type
histiocytes (Figures 2a—b), without evidence of
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malignancy or necrosis (Fig 3). Special stains
for fungi and acid-fast bacilli were negative.
The PET-CT imaging demonstrated FDG-avid
hilar and mediastinal nodes without systemic
involvement or evidence of neoplasm (Fig 4).
These findings supported the diagnosis of SLR,
likely induced by letrozole.

Fig 2: (a) Non-caseating granuloma in core needle biopsy. (b) Langerhans cell histiocyte

Fig 3: Histopathologyconfirming Sarcoid-like reaction
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Fig 4: PET-CT shows resolution of lesions after Letrozole discontinuation

Therapeutic Intervention

Letrozole was discontinued, and the patient was
transitioned to intramuscular fulvestrant. No
corticosteroids or additional

immunosuppressants were prescribed. The
decision to switch endocrine therapy was based
on the suspected causative role of letrozole in
triggering the granulomatous reaction (Fig 5).
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Fig 5: Diagnosis of drug-induced sarcoid-like reaction (DISR) framework

Follow-up and Outcomes

Over the following 10 months, the patient’s CA
15-3 levels normalized, and repeat PET-CT
scans confirmed resolution of the pulmonary
lesion and lymphadenopathy (Figure 6). She

remained  asymptomatic and  tolerated
fulvestrant without adverse effects. No
recurrence or progression was observed over
subsequent follow-up visits.
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Fig 6: How to manage drug-induced

Discussion

Sarcoid-like  reactions are histologically
indistinguishable from systemic sarcoidosis but
lack the systemic distribution or chronicity
typical of that disease. In cancer patients, they
often localize near the tumor or draining lymph
nodes but may also appear at distant sites [7].
While most SLRs are benign, their FDG avidity
and ability to elevate tumor markers such as CA
15-3 can closely mimic recurrence, posing a
significant diagnostic dilemma [8].

This case exemplifies a letrozole-induced
sarcoid-like reaction, a phenomenon that
remains underrecognized. Only a few such
cases have been reported in the literature [7-9].
Letrozole may trigger granuloma formation
through immune modulation or tumor antigen
exposure, although the precise mechanism
remains unclear [10]. The patient’s complete
resolution after drug cessation strongly supports
a causal relationship. The main limitation of this
report is the absence of re-challenge or a
pharmacovigilance signal analysis. However,
the clinical timeline, biopsy results, and
radiologic resolution provide compelling
support for the diagnosis.

Clinicians should maintain a high index of
suspicion for SLRs in cancer survivors
presenting with new radiologic lesions and
tumor marker elevations during follow-up. This
case reinforces the importance of tissue

sarcoid-like reaction (DISR)

confirmation and a careful review of the
patient’s medication history before diagnosing
recurrence [11]. Greater awareness of DISRs
associated with hormonal therapy may prevent
unnecessary interventions and improve patient
outcomes.

Declarations

Conflict of interest: None

Ethics approval: This study was conducted
following the principles of the Declaration of
Helsinki. Ethics approval was obtained from the
Institutional Review Board of the Breast Cancer
Research Center, Motamed Cancer Institute
(Approval ID:
IR.ACECR.IBCRC.REC.1404.007).  Written
informed consent was obtained from the patient
to publish clinical data and accompanying
images.

References

[1]Moller DR. Cells and cytokines involved in
the pathogenesis of sarcoidosis. Sarcoidosis
Vasc Diffuse Lung Dis. 1999;16(1):24-31.

[2] Facco M, Cabrelle A, Teramo A, Olivieri V,
Gnoato M, Teolato S, et al. Sarcoidosis is a
Th1/Th17 multisystem disorder. Thorax.
2011;66(2):144-50. doi:
10.1136/thx.2010.140319.

8(2):162-173


http://dx.doi.org/10.61186/ijbd.18.2.162
https://irjbd.com/article-1-1189-en.html

[ Downloaded from irjbd.com on 2026-06-20 ]

[ DOI: 10.61186/ijbd.18.2.162 ]

8(2):162-173

[3] Cornejo CM, Haun P, English J 3rd,

Rosenbach M. Immune  checkpoint
inhibitors and the development of
granulomatous reactions. J Am Acad

Dermatol. 2019;81(5):1165-75. doi:
10.1016/j.jaad.2018.07.051.

[4]Cousin S, Toulmonde M, Kind M, Cazeau
AL, Bechade D, Coindre JM, et al.
Pulmonary sarcoidosis induced by the anti-
PD1 monoclonal antibody pembrolizumab.
Ann  Oncol. 2016;27(6):1178-9. doi:
10.1093/annonc/mdw125.

[5]Bate A, Lindquist M, Edwards IR. The
application of knowledge discovery in
databases to post-marketing drug safety:
example of the WHO database. Fundam
Clin Pharmacol. 2008;22(2):127-40. doi:
10.1111/].1472-8206.2007.00552.x.

[6]Yung S, Han D, Lee JK. Cutaneous
sarcoidosis in a patient with severe asthma
treated with omalizumab. Can Respir J.
2015;22(6):315-6. doi:
10.1155/2015/265734.

[7]van Puijenbroek EP, Bate A, Leufkens HG,
Lindquist M, Orre R, Egberts AC. A
comparison of measures of
disproportionality for signal detection in

Iranian Journal of Breast Diseases | Najar Najafi S et al [/

spontaneous reporting systems for adverse
drug reactions. Pharmacoepidemiol Drug
Saf. 2002;11(1):3-10. doi:
10.1002/pds.668.

[8] Tchernev G, Tana C, Schiavone C, Cardoso
JC, Ananiev J, Wollina U. Sarcoidosis vs.
Sarcoid-like reactions: The Two Sides of the
same Coin? Wien Med Waochenschr.
2014;164(13-14):247-59. doi:
10.1007/s10354-014-0269-X.

[9]Lau RK, Takasugi JE, David Godwin J,
Pipavath SN. Sarcoid-like reaction-
computed tomography features in 12
patients. J Comput Assist Tomogr.
2015;39(2):143-8. doi:
10.1097/RCT.0000000000000189.

[10] Chopra A, Nautiyal A, Kalkanis A, Judson
MA.  Drug-Induced  Sarcoidosis-Like
Reactions. Chest. 2018;154(3):664-77. doi:
10.1016/j.chest.2018.03.056.

[11] Kaneko Y, Kato H, Matsuo M. Hilar and
mediastinal sarcoid-like reaction after the
treatment of malignant tumors: imaging
features and natural course on 18F-FDG-
PET/CT. Jpn J Radiol. 2019;37(1):88-94.
doi: 10.1007/s11604-018-0786-4.



http://dx.doi.org/10.61186/ijbd.18.2.162
https://irjbd.com/article-1-1189-en.html

[ Downloaded from irjbd.com on 2026-06-20 ]

[ DOI: 10.61186/ijbd.18.2.162 ]

S35
S5 o33 31w Jg39.58 b oud W (s of ylw dnd JuiSTg
Ol b gw 38 (9090

' ool lobw oy 59l () i ] an (T iyl (S B i yloxs Lo
OInlolps (2 Rals slez dine (b p 00t gl ¢yl Gyl joo Dlasod )S)n\
Ql)}‘ ‘ubef ‘e dug o oKl « oy 6)5LL§ 9 (o) ‘aglr- sascasle”

ol

Ol yallas algs oo a5 ditied 4355 1.8 555leglgil T slaguuly «3sS Luad sla STy idoudo
&2 5o 1Sy (ol 4z STanS slonl Gl ju Sbialie g2 b sl ()13 pguai 9 (U
2639 b ofastr (058 slaglers (o 5o o)l jon Ll wiloas (3155 by e

Sl oabaislis 2oS o

Ol @l p2les oy b sl sl ¥R 55 (Bpme ar (5155 cl o tomyp M9
(Sloyd sonds (Pl 3l L a5 Csl ol aisls y Cuie HER2 g Ciiio  Jge 90 00 S
S92y anlo )l o6 580 FA olo ;0 Jo39,0 b (9098 5 leyd g Clogiginl 5 ¢ Slayogi

o1 a8l Gioli8l 5.5 CA15-3 mhaws 0l iwbios Shgelad g asoe

ol po jginS 3ué Slaglgil, S oanmo i (golad 93 5 Gon) anll | (Sigm (g TlASL
58 PET-CT Sl .cogae b gousay 5l (ganlad gy g1 (uile , Y £45 slocowginea b
olo Ve (o i ytulglsd b (o3l g Joj98 alad )y 0l LS ey I samlgd

28 Jol> )l ppgal 9 (b JolS s3gnte

oailasl 4 53 Joio 5l (o5 AT jluand STy S soniaslii 9550 () 1§ S Azl
2 ol g (65950 e DS 5l Wilg o o iaSTy iz 5l BTl by Gl s
SoSie 3)l50 55 lawy (29, Bilgw 335 5950 5 (B oy 05 S 2S5z 0se (aris

Ll (55940

53950 £35Leg,T (5lm0aiiS Jem siliney by £350555 o 0 3gukeds

e e

Oy lan slasyles

VEEAA(Y): VY- YY

VEFIANE byl g,
VECELYNY i Gb s gyl

1] gomen 0y 93
safa3n@yahoo.com

VA(Y): $-YY



mailto:sha_haghighat@yahoo.com
mailto:sha_haghighat@yahoo.com
http://dx.doi.org/10.61186/ijbd.18.2.162
https://irjbd.com/article-1-1189-en.html

o S o33 5 (g S35 b o Wl sisS s s 05T

[ Downloaded from irjbd.com on 2026-06-20 ]

[ DOI: 10.61186/ijbd.18.2.162 ]

VAN FY-I VY

Jlows csleMb!
Sl 50 uad BB (gloogs b cansly ¢ ol pl dlle F4 s>
wxlye o p5 4ol 50 e BB 62550 o 9 Sl
able il oo BB oler (g Lo TR S90S
Golewm b Solgls ails 5 culas olilss Jlexwl
LBl 5y sl 3 5 ey SeileglgilS L (elogS
03 adsd b ooljen conly oeiSinle oo ol
2308 (olidinl gy 2855 8 65T (gslad
pogbileo ¥ ks a4 oo loe JUSTS pgin )5 oamslis
35950 0855 A+ )3 (ER) ()59 sl 003 05 a5 05,
S5 ales Y L ol HER2/neu o2+ s (PR)
ASJG:.Q sl 1l 'aLeri».:.»la 4,0 g YA la).:‘).» Ki-67
W0 jwlie gyl oai g ,ls paises golad vae V- 5l

SLj Jgux 9 Sl slaassly
slagyls 5l pSTye 5o0 b abolinS Slojsoed low
2050 5laz Soe ) delandglSn 5 (g 55 90
0,90 Lz ol 5l om0, Cdbye LSS e go
5 (@reye p Sk YO) JuSLSs b Slojo oot
el Sy 428 4w 52 (o5 ohoe FF0) Clagipials
Eg0e) i Audd o0)lg0 4 c,..sly-ﬂ Sleyogi
plasl 5l s 0,8 ploxl (Al Yoy (6,5 sl DO -
OIY) ailys, (SThs Jssa b (Ser92 Oleys e Sloyogi
CA 153 5 )leysos5 el o505 piig oz ol 5o
Slow az STl ldl ) Lo jo 0y OF ol 4
5 Glamls an audd (Sl 5 gw 09 Cudle e

saal ) Jgaz 50 b sloolayy, gilo Jgaz () US2)

dodio

Ao b St LAl ilom So jeudeS Lo
e Hlaz alisee bl o o] geud a5 cowl aslist
2 sl azmen Jlelss @ oty Dslas Cul ool
Sasinl 5 pasis Gloogd (e slaagzlye
Sy on 03l s HLA o3 sl PT ales 51 Siss
s0é 6058 Jels sl wlplls o sals D
Sz Dlald 5 5515 65 50 i Al JB1s (5lid
odnlice llew doyo A0 5l o 0 oS cl peiix b
Iv]sgs

o 390 Glares olbsw 5 jeasS )l Gl LLS)
45 (SLRS) adss jlwars slo STy (Jl> ol b e
Os Shlew 5o 35,5 e slepdsl S ©gon
g so s Soucrs 559395 )l (parseds slajlre
G Gy Gl alo I alides sl (slojgegi 50
PET (6,15 ppgas o alys oo o 2aSTy ol [¥] il
Aoy (Dbl g wigd el Sollie gjlen wlis
Tf] Wil s 1, see b (s Lo

Sl 2wl (o8l 590355 )L 9 SLR ole (31,381
9 Sloppgal IS Ly il pais @8
S 2g)ls oo 3 wls ook bt culibedl
@a)ld sdsileacs slaiiSsly en Jele (lgea
3Blog,T oaii )l Sy = 339, cailond 8,20 (DISR)
bl grhe Jliol cle plpear ©)uia —pse i
[ral el

S92y w595 lwand (ST 5l e lainS (6990 callie cl 5o
o 5 3erd eVl B pan e 5 5B £9,5 b
b oS 09d oo ()15 Ol olbyw 5l alboln Lo
S Bk JolS jsbas g )lo ala

O)90 Ty

Fig 1: Chest CT showing right upper lobe parenchymal lesion and mediastinal lymphadenopathy
W20 o0 L 1y Jlswbow (Fhgiolisd g Cawly G5Bgd Cgl j0 ooyl Lo S dw dndd (Sl ' o 1) S0


http://dx.doi.org/10.61186/ijbd.18.2.162
https://irjbd.com/article-1-1189-en.html

[ Downloaded from irjbd.com on 2026-06-20 ]

[ DOI: 10.61186/ijbd.18.2.162 ]

Ol (s s ot (ool alono | ol S0 5 (i yloxi Lo

Table 1: Clinical Timeline of Key Events and Interventions

Time Point Event / Intervention

Month 0 Diagnosis of invasive ductal carcinoma; right mastectomy and axillary lymph node
dissection

Months 1-4 Adjuvant chemotherapy: dose-dense doxorubicin + cyclophosphamide every two weeks
(4 cycles)

Months 4-7 Docetaxel (75 mg/m?) + trastuzumab (440 mg) every three weeks (4 cycles)

Months 7-8 Adjuvant radiotherapy to chest wall (5,500 cGy in 30 fractions)

Month 8 Initiation of endocrine therapy with letrozole (2.5 mg/day) + continued trastuzumab

Month 48 Surveillance shows elevated CA 15-3; chest CT reveals new pulmonary lesion and
lymphadenopathy

Month 49 Biopsy confirms non-caseating granulomas; PET-CT shows no malignancy

Month 49 Letrozole discontinued; switched to fulvestrant

Months 50-59

Clinical and radiological resolution of sarcoid-like reaction
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Fig 6: How to manage drug-induced sarcoid-like reaction (DISR)
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