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Abstract

Non-Small Cell Lung Cancer (NSCLC) frequently harbors 
actionable genetic alterations, including RET fusions, which 
occur in 1–2% of cases, predominantly in adenocarcinomas. 
Selpercatinib, a selective RET inhibitor, has significantly improved 
outcomes in these patients, demonstrating high response 
rates even following prior therapies. However, testicular 
metastases from lung adenocarcinoma are exceedingly rare, 
likely due to the protective blood testis barrier and lower 
scrotal temperatures. Similarly, uncommon are hypersensitivity 
reactions to selpercatinib, particularly in patients with prior 
exposure to immune checkpoint inhibitors (ICIs), which may 
increase susceptibility. Here, we present a unique case that 
com-bines these rare phenomena, offering insight into their 
clinical interplay.
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Introduction

Lung carcinoma remains one of the most aggressive malig-
nancies worldwide, frequently presenting with distant metas-
tases at the time of diagnosis. While common metastatic sites 
include the brain, liver, adrenal glands, and bones, testicular 
metastasis from lung carcinoma is an exceedingly rare occur-
rence, with an estimated incidence ranging from 0.06% to 
0.46% in autopsy studies [1]. This rarity may be attributed to the 
unique microenvironment of the testes, including the low scro-
tal temperature and the blood-testis barrier, which is thought to 
limit the hematogenous spread of malignant cells [2].
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Despite its infrequent occurrence, testicular metastasis from 
lung cancer presents a diagnostic and clinical challenge. Often, 
these secondary tumors mimic primary testicular neoplasms, 
complicating the differential diagnosis [3]. Histologically, lung 
adenocarcinoma with metastasis to the testis can exhibit glan-
dular structures with mucinous differentiation, while squamous 
cell carcinoma metastases may present as solid nests with kera-
tinization [1]. Immunohistochemical analysis, including Thyroid 
Transcription Factor-1 (TTF-1) and cytokeratin profiling, plays a 
critical role in distinguishing these metastatic lesions from pri-
mary testicular tumors [2].
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Clinically, testicular metastases may present as painless tes-
ticular masses, often discovered incidentally during staging in-
vestigations or follow-up imaging [3]. However, in some cases, 
they remain asymptomatic until autopsy. The mechanism of 
testicular metastasis is still not fully clarified, though hematog-
enous dissemination appears to be the primary route, given the 
vascular nature of lung carcinoma [4]. Other proposed path-
ways include retrograde lymphatic spread or direct extension in 
cases with extensive pelvic involvement [2].

The presence of testicular metastasis in lung carcinoma pa-
tients often indicates advanced disease and a poor prognosis. 
Systemic chemotherapy remains the cornerstone of treatment, 
though testicular metastases have been reported to exhibit re-
sistance due to the blood-testis barrier [5]. Emerging treatment 
approaches, such as Immune Checkpoint Inhibitors (ICIs) target-
ing Programmed Death-Ligand 1 (PD-L1), have demonstrated 
promising results in select cases [6].

The clinical case presented below concerns a patient with 
lung adenocarcinoma harboring a RET fusion, who initially 
manifested with a testicular mass and subsequently developed 
a hypersensitivity syndrome to RET inhibitors following first-line 
chemo-immunotherapy. This case will review the pathophysiol-
ogy, diagnostic challenges, and treatment approaches associat-
ed with testicular metastases originating from lung carcinoma, 
as well as the management of hypersensitivity syndrome to RET 
inhibitors post-immunotherapy. Through an analysis of existing 
literature and case reports, the authors aim to provide insights 
into this rare but significant manifestation of metastatic lung 
cancer, being the only published case to date of testicular me-
tastasis in lung adenocarcinoma with RET fusion.

Case report

A 45-year-old male, former smoker (2 package index year) 
with no significant medical history, presented to Internal Medi-
cine in May 2023 with a 4-month history of persistent dry cough 
and pleuritic chest pain. A chest X-ray revealed an opacity in the 
right lower lobe, initially of uncertain inflammatory or infectious 
etiology. The patient also reported a left scrotal lesion, noticed 
months earlier, presumed to be a lipoma and awaiting excision. 
A left testicular ultrasound was performed, revealing an oval-
shaped lesion measuring approximately 11×5 mm (Figure 1).

Figure 1: Adjacent to the left inguinal canal, in contact with its 
vasculature, an oval-shaped lesion measuring approximately 11×5 
mm is identified. Color Doppler reveals vascular flow; however, the 
lesion remains nonspecific with this modality and may correspond 
to a lymph node.

Given persistent respiratory symptoms without evidence 
of infection, a chest Computed Tomography (CT) scan was 
conducted, revealing a solid lesion in the right lower lobe sug-
gestive of a primary tumor, accompanied by bilateral hilar 
lymphadenopathies. Subsequent Positron Emission Tomogra-
phy-Computed Tomography (PET)-CT demonstrated elevated 
metabolic activity in the pulmonary lesion, bilateral hilar, cer-
vical, mediastinal, and left inguinal lymphadenopathies, and a 

probable metastatic left scrotal lymph node (Figure 2).

Figure 2: The left image presents a CT scan revealing a right 
testicular nodule, while the right image shows the corresponding 
PET scan, which exhibits increased metabolic uptake at this site, 
consistent with malignancy.

Bronchoscopy revealed bronchial inflammation and partial 
occlusion of the middle lobe, with no evident endobronchial 
lesions; biopsy confirmed poorly differentiated adenocarci-
noma. Molecular profiling showed no alterations in EGFR, ALK, 
or ROS1, while PD-L1 expression was 95%. Next-generation se-
quencing detected a KIF5B(15)–RET(12) fusion. Biopsy of the 
scrotal lesion confirmed metastatic adenocarcinoma of pulmo-
nary origin.

In June 2023, first-line chemo-immunotherapy (carboplatin 
AUC 5 plus pemetrexed 500 mg/m2 plus pembrolizumab 200 
mg iv every 21 days for four cycles) was initiated, achieving a 
partial response, followed by maintenance therapy with peme-
trexed plus pembrolizumab at the same dose.  Disease progres-
sion was observed after 8 months, leading to second-line treat-
ment with selpercatinib (RET inhibitor) in February 2024.

One week after initiating selpercatinib, the patient devel-
oped fever of unknown origin, prompting empirical levofloxa-
cin therapy. Within 24 hours, a generalized erythematous rash 
(sparing palms and soles) appeared. Admitted for suspected 
toxicoderma (levofloxacin vs. selpercatinib), he presented with 
febrile neutropenia, thrombocytopenia, and elevated transami-
nases (Figure 3). Treatment with corticosteroids and antihista-
mines resolved the rash and fever within four days. Selperca-
tinib was reintroduced 36 hours after fever resolution during 
hospitalization, but fever recurred, indicating a probable hyper-
sensitivity reaction.

Figure 3: Evolution of transaminase levels during selpercatinib 
treatment are depicted, demonstrating a significant elevation 
corresponding to the described episode prompting hospitalization, 
followed by subsequent stabilization

One week following discharge, while receiving corticoste-
roids, selpercatinib was reintroduced at half the standard dose 
with excellent tolerability, subsequently escalating to the full 
dose two months later without adverse events. Thereafter, 
the only notable side effects were edema-related weight gain, 
necessitating furosemide initiation with stabilization after 4-5 
months, and self-limiting abdominal pain without diarrhea or 
concerning features, which resolved spontaneously.

At the first reassessment after four cycles of selpercatinib, 
a response was observed, marked by a significant reduction in 
tumor mass and disease stability confirmed by subsequent im-
aging (Figures 4 & 5).
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Figure 4: The left image depicts the lung lesion at diagnosis (May 
2023); the central image shows the lesion prior to selpercatinib 
initiation (January 2024); and the right image illustrates the lesion 
after 13 cycles of selpercatinib (January 2025), demonstrating a 
near-complete response.

Figure 5: The left image depicts the testicular lesion at diagnosis 
(May 2023), while the right image illustrates its resolution following 
13 cycles of selpercatinib (January 2025).

After 14 cycles of selpercatinib, the patient exhibits sus-
tained disease stability and treatment response, with favorable 
tolerability and maintained quality of life.

Discussion

Non-Small Cell Lung Cancer (NSCLC), particularly adenocar-
cinoma, predominates among nonsmokers or those with mini-
mal smoking history, as exemplified by our patient. In younger 
patients, this subtype is frequently associated with actionable 
genetic alterations, requiring comprehensive molecular profil-
ing. Beyond PD-L1 assessment for immunotherapy, evaluating 
EGFR, ALK, ROS1, and performing Next-Generation Sequencing 
(NGS) are critical, as demonstrated by the identification of a 
KIF5B(15)–RET(12) fusion in our case [7].

RET fusions occur in 10–20% of papillary thyroid cancers and 
1–2% of NSCLC, predominantly adenocarcinomas [8]. Selperca-
tinib, a selective RET inhibitor, is approved as first- or second-
line therapy for RET fusion-positive tumors, demonstrating ef-
ficacy in this population. In the LIBRETTO-001 phase I/II trial, 
treatment-naïve patients achieved a 6% complete response 
rate, with 40% ongoing responses, overall responses were ob-
served in 64% of patients with selpercatinib (compared with a 
response rate of 15% to the last prior therapy received before 
enrollment, P=0.001) and median Progression-Free Survival 
(PFS) was of 22 months. In pretreated patients, showed a 7% 
complete response rate, 49% ongoing responses, and a median 
PFS of 24.9 months [9]. These findings are consistent with our 
patient’s PFS of at least 13 months on second-line selpercatinib.

Despite its efficacy, selpercatinib safety profile includes no-
table adverse events, with hypersensitivity reactions reported 
in 7% of LIBRETTO-001 participants, primarily grade 1–2, occur-
ring a median of 1.7 weeks post-initiation [9]. These reactions 
manifest as fever, rash, generalized edema, hepatic dysfunction, 
renal impairment, and thrombocytopenia—consistent with 
our patient’s presentation of fever, rash, thrombocytopenia, 
and elevated transaminases 7–8 days after starting selperca-
tinib. Prior chemo-immunotherapy, as in our case (carboplatin, 
pemetrexed, pembrolizumab), increases this risk. The SIREN 

study reported a 100% incidence of adverse effects in immuno-
therapy-pretreated patients versus 80% in treatment-naïve pa-
tients [8], while LIBRETTO-001 noted rates of 77% versus 23%, 
respectively [9].

Data from LIBRETTO-001 suggest that hypersensitivity re-
actions to selpercatinib do not necessitate permanent discon-
tinuation; among 22 affected patients, only two discontinued 
treatments following the initial reaction, and one ceased after 
recurrence upon rechallenge, whereas 19 successfully resumed 
selpercatinib with concurrent corticosteroid support, avoiding 
severe recurrence, although not all achieved the full dose [9]. 

The recommended hipersensibility management includes: 
withholding selpercatinib until resolution of the event, initiat-
ing prednisone at 1 mg/kg daily or an equivalent corticosteroid, 
providing Pneumocystis prophylaxis and gastric protection, and 
conducting a physical examination (including skin assessment) 
alongside laboratory evaluations (CBC with differential, CMP, IL-
6, and CRP). Upon resolution, resume selpercatinib at a dose re-
duced by three levels from that administered prior to the onset 
of hypersensitivity. Incrementally increase the dose weekly by 
one level, as tolerated, until reaching the pre-hypersensitivity 
dose. Maintain corticosteroid therapy until the target dose is 
achieved, followed by a gradual taper [5].

In our patient, suspected selpercatinib-induced hypersensi-
tivity led to drug withdrawal and initiation of corticosteroids. 
Following management guidelines, selpercatinib was reintro-
duced at a reduced dose after symptom resolution, alongside 
corticosteroids, reaching the full dose within two months. Sub-
sequent mild adverse effects, including edema (controlled with 
furosemide) and self-limiting abdominal pain, are consistent 
with established tolerability profiles.

A distinctive feature of this case is the confirmed left testicu-
lar metastasis. Testicular metastases are rare, comprising 3.6% 
of testicular tumors, with their infrequency potentially attribut-
able to lower scrotal temperatures or the blood-testis barrier 
[3,10]. Most are identified posthumously or during orchiectomy 
for metastatic prostate cancer [2,4]. Non-incidental presenta-
tions are uncommon, requiring differentiation from primary 
testicular tumors (>90% of cases) [1]. In a review of 26 non-inci-
dental testicular metastases, only 38% had a known primary tu-
mor, predominantly prostate, with unilateral involvement typi-
cal [2]. Excluding lymphomas and leukemias, prostate and lung 
cancers most commonly metastasize to the testes, the latter via 
hematogenous spread [11]. While lung adenocarcinoma with 
testicular metastases is documented, no prior reports describe 
RET fusion-positive cases, rendering this presentation unique.

Conclusion

This case highlights the rare occurrence of testicular me-
tastasis in RET fusion-positive lung adenocarcinoma and a hy-
persensitivity reaction to selpercatinib following prior chemo-
immunotherapy. The patient achieved a sustained response 
with a PFS of at least 13 months on second-line selpercatinib, 
despite initial hypersensitivity managed successfully with initial 
dose reduction and corticosteroids. These findings underscore 
the importance of molecular profiling in NSCLC and the feasi-
bility of managing selpercatinib-related adverse events, offer-
ing insights into its tolerability and efficacy in complex clinical 
scenarios.
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