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Abstract

Introduction: Sarcoidosis is a complex systemic granulomatous
disease of unknown etiology, characterized by the formation of
non-caseous granulomas. It has a biphasic age pattern, with higher
incidence in young adults as well as in older people. Trastuzumab is
a monoclonal antibody that inhibits the Human Epidermal Growth
Factor Receptor (HER2) and there are few reports in the literature
concerning sarcoidosis or sarcoidosis-like reactions induced by cancer
immunotherapy.

Case report: We reported a peculiar association between
sarcoidosis and trastuzumab immunotherapy in a 38-year-old
woman with breast cancer. Multiple well-defined lung nodules in a
perilymphatic distribution were seen in association with opacities

that tended to merge to form nodular images with irregular outlines,
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the so-called galaxy sign, in the posterior part of the upper left lobe.

Conclusion: Herein, we also briefly review the role of neoplasic
factors in sarcoidosis and immunopathological triggers to the
development of granulomas in patients under trastuzumab therapy.
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antibody; trastuzumab

Introduction

Sarcoidosis is a systemic granulomatous disease of unknown
etiology, characterized by the formation of non-caseous
granulomas, consisting of epithelioid cells and aggregated
giant cells [1]. Although affecting all racial and ethnic groups,
its prevalence is higher among those with black skin color
and lower among Asians [2-4], as well as being predominant
in women [1,5,6]. It has a biphasic age pattern, with higher

occurrence between 20 and 40 years as well as greater than
60 [1,7,8]. Trastuzumab is a monoclonal antibody that inhibits
the Human Epidermal Growth Factor Receptor (HER2), a
receptor with overexpression in some subgroups of individuals
with breast cancer and other solid tumors [9,10]. Its most
common collateral effects are hypersensitivity reactions (less
than 10% of individuals), which can be avoided with the use
of antihistamines and corticosteroids. Myelosuppression,
nausea and vomiting are rare [11]. In recent years, reports
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of cardiotoxicity have increased; however, there continue
to be few reports in the literature concerning sarcoidosis or
sarcoidosis-like reactions caused by Trastuzumab. Herein, we
report a case of a trastuzumab-related sarcoidosis in a woman
with breast adenocarcinoma.

Case report

A 38-year-old woman with breast cancer had been using
trastuzumab for 3 months when she presented painful
hepatomegaly, 10 kg of weight loss and arthralgia in the
knees, without clinical signs of uveitis. She was referred for a
pneumological evaluation to check for lymph node enlargement
and perilymphatic pulmonary nodules (Figure 1A). A chest
x-ray conducted 12 months before the symptoms appeared
did not show abnormalities (Figure 1B). The tuberculin test
was less than 5 mm. A subsequent investigation with a chest
computed tomography in June 2020 revealed multiple well-
defined opacities in the axial, septal and subpleural interstice
of both lungs, seen mainly in the upper lobes, and sparse small
well-defined nodules with peribronchovascular distribution.
Opacities that tended to merge to form nodular images with
irregular outlines, the so-called galaxy sign, were observed in
the posterior part of the upper left lobe (Figure 2). Magnetic
resonance imaging of the abdomen in June 2020 showed
hepatoesplenomegaly, multiple small indeterminate hepatic
nodules, splenic nodules, renal nodules, and nodules in the
pelvic bone (Figure 3). A magnetic resonance scan performed
in January 2019 did not show any of these findings, except for
focal nodular hyperplasia, which remained unchanged.
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Figure 1: Chest radiograph.

(A) Unremarkable chest radiograph 9 months before initial
treatment with Trastuzumab.

(B) Diffuse pulmonary nodules with peribronchovascular
distribution 3 months after the introduction of trastuzumab.
(C) Chest radiograph with improvement 4 months

discontinuation of trastuzumab and corticosteroid therapy.

after

Figure 2: CT-scan (June 2020).

(A) Small well-defined nodules in the soft parts of the pulmonary
window, peribronchovascular and subpleural interstitium.

(B) Coronal MIP reconstruction showing multiple small nodules
in the peribroncovascular, interlobular septal and subpleural
interstitial in both lungs.

(C) Enlarged lymph nodes in subcarinal and hilar chains in the

mediastinal window.
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The correlation between radiological findings and the
clinical status reinforced the suspicion of sarcoidosis, with
a differential diagnosis of secondary metastatic lesions
secondary to the base disease and tuberculosis. The patient
underwent a bronchoscopy with transbronchial biopsies that
showed a non-caseating chronic granulomatous inflammation
(Figure 4). GROCOTT and Ziel-Neelsen stains were negative
for infectious agents, as did a direct search for microbacteria
and fungi. The anatomopathological findings favored the
diagnosis of sarcoidosis. Due to technical limitations, measure
serum ACE and soluble interleukin-2 receptor levels were not
available. Given the symptoms and systemic involvement of
multiple organs, we decided to interrupt the immunobiological
treatment and administered prednisone, 30 mg/day (0,5 mg/
kg/day). Subsequent radiological control after 4 months showed
a significant improvement with resolution of abdominal pain
and reduced profusion of interstitial nodules and mediatinal
and hilar lymph node enlargement (Figure 1C). The patient
had undergone a gradual taper in prednisone dosage for six
months to prevent sarcoidosis relapse with mild weight gain
and cushingoid features.

Discussion

Sarcoidosis is a systemic granulomatous disease whose
etiology is not completely understood. There is an association
with exposure to unknown antigens that function as

N

Figure 3: Magnetic Resonance (June 2020).

(A) T2 sequence with fat saturation shows hepatoesplenomegaly
and multiple small hepatic and hypointense splenic nodules.

(B) T2 sequence showing several hypointense renal nodules.

(C) Multiple small hypointense lesions in T1 sequence in the pelvic

\\bones.
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Figure 4: Transbronchial biopsy - chronic granulomatous

inflammatory process without caseous necrosis (coloration H&E).
A) x 4. (B) x 10. (C) x 40.
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Figure 5: CT-scan (December 2021).

(A) sparse small well-defined peribronchovascular nodules after
steroid tappering.

(B) Significant improvement of enlarged lymph nodes in subcarinal

\\and hilar chains in the mediastinal window. j
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immunopathological triggers for the formation of granulomas.
Exposure to bacteria, fungi, viruses, medication, and
nanoparticlesis potentially related to its pathogenesis; however,
no causal nexus has been established yet [12,13]. Genetic factors
may have a considerable influence in sarcoidosis. It has been
shown that members of the same family have an increased risk
of developing the disease, but the genetic loci involved have
not been fully identified [13]. The involvement of TNF-alpha has
been documented as being central to the immune response,
which also involves lymphocytes, macrophages, and other
antigen-presenting cells [14].

We reported an infrequent association between sarcoidosis
and immunotherapy with Trastuzumab in patients with breast
cancer. A well-established temporal nexus can be noted
between the introduction of the drug and the development
of symptoms. However, the causality is uncertain, given that
cancer and other antigens are also mentioned in the literature
as being potential triggers for sarcoidosis. After suspending the
immunobiological treatment, it was decided that observation
without the use of corticoids was not an option due to the
extensive systemic symptoms present.

The role of neoplastic factors in the development of
granulomas is controversial. Some cohort studies and case
reports have shown an association between cancer and
sarcoidosis during all phases of neoplasia. However, these
associations are not fully understood, with majority of the
reports describing the appearance of sarcoidosis in the active
phase of neoplasia or after its treatment. Brincker and Wilbek
were the first to show a relationship between cancer and
sarcoidosis. From a group of 2544 patients with respiratory
sarcoidosis, 48 developed a malignant cancer, when only
33.8 cases would be expected in the general population. The
occurrence of malignantlymphomawas 11 timesand lungcancer
3 times greater than expected. The authors concluded that a
possible immunological dysfunction commonly encountered in
patients with sarcoidosis may have influenced the considerable
rate of malignant lymphomas found in the analysis [15].
Nonetheless, this study was later contested by Romers, who
identified a misdiagnosis of sarcoidosis in 14 of the 48 cases
reported [16]. Sarcoidosis after malignancy has been reported
most often in cases of hematologic neoplasia [17]. Shigemitsu
and collaborators first described the term “sarcoidosis cancer
syndrome” to define sarcoidosislike reactions and multisystem
sarcoidosis in patients with solid malignant neoplasia and
lymphomas [18].

Among solid tumors, breast cancer has been highlighted
in two small cohort studies that point to a possible causal
relationship with sarcoidosis [19,20]. Patients with breast
cancer showed initial signs of sarcoidosis at a much older age
than general population, as well as having higher prevalence
of sarcoidosis and sarcoidosis-like reactions. More robust
prospective studies are needed to better understand this
association. A recent literary review analyzed 104 individuals
with breast neoplasia who were also diagnosed with sarcoidosis
or sarcoidosis-like reaction. The breast cancer diagnosis
preceded the identification of sarcoidosis in 22% of cases, with
an average interval of 4.8 years. In approximately one-tenth of
patients, the diseases occurred simultaneously. According to the
authors, the long temporal hiatus between the appearance of
the two conditions makes the hypothesis of a causal association
a fragile one [21].

Trastuzumab was interpreted as being the probable agent
related to the sarcoidosis in this individual due to the temporal
nexus between its introduction and the development of the
disease. It is worth noting that radiological studies of the chest
and abdomen carried out 8 months prior to the clinical signs did
not show alterations compatible with granulomatous disease.
The patient also did not report any change in their basic health
status before beginning the immunobiological treatment. The
rapid clinical and radiological response to treatment can be
attributed to the use of corticoids and the suspension of the
immunobiological treatment.

The connection between the epidermal growth factor and
HER receptors activates signaling pathways that provoke cell
division, death, motility, and adhesion responses. Cancer causes
a deregulation of these pathways and trastuzumab blocks this
receptor, provoking a reduction in HER2 expression levels in a
dosedependent way, as well as inducing an immune response
in the cells with HER2 overexpression and opsonization induced
by monoclonal antibodies [22,23].

The cardiotoxicity of trastuzumab is broadly confirmed by the
existing literature; however, reports concerning granulomatous
reactions provoked by this agent are scarce. Cardiac toxicity is
thought to be associated with oxidative stress induced by the
inhibition of cardiomyocyte intracellular mechanisms, because
of reduced HER2 activity [24].

The development of granulomas after the introduction of
immunotherapeutic treatments has been described and should
be considered when suspected. The so-called drug induced
sarcoidosis reaction (DISR) and sarcoidosis have been principally
associated with anti-TNFs, immune checkpoint inhibitors and
interferons[25]. Some cohort studies identified a granulomatous
reaction in individuals with melanoma and rheumatic diseases
undergoing treatment with the abovementioned therapeutic
groups [26-28].

An analysis of the WHO pharmacovigilance database (WHO)
(VigiBase) identified 2,425 cases of druginduced sarcoidosis-like
reactions. The main therapies involved in this reaction included
interferon or peginterferon, TNF-alpha antagonists, and
checkpoint immunological inhibitors, 55 drugs in total. In 62.1%
(1,505 cases), the drug was the only possible causal factor
for sarcoidosis, and the temporal relationship was consistent
with medication-induced sarcoidosis [29]. Despite numerous
reports of sarcoidosis and DISR following medical therapies, the
immunopathological triggers involved have not, as yet, been
characterized. As in this case report, other drugs have been
described in isolated cases of sarcoidosis or sarcoidosis-like
reactions, generally based on a causal relationship based on
the short period between the appearance of granulomas and
the introduction of the drugs, followed by a partial or complete
improvement upon suspension of the exposure[30].

Conclusion

Some authors have recommended that DISR and sarcoidosis
should be suspectedin patients using monoclonal antibodiesand
who develop symptoms suggestive of the disease. It is therefore
prudent to consider the potential role of immunobiological
treatments in clinical findings and radiological characteristics
suggestive of granulomas in individuals undergoing treatment
with trastuzumab.
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