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Background

SARS-CoV-2 exploits TMPRSS2, an androgen-regulated protease highly expressed in prostate tissue, to enter host cells. While inflammation is a recognized promoter of oncogenesis, the possibility that viral prostatitis could precede prostate cancer has not been previously reported.





Case presentation

We describe the case of a 55-year-old male with no family history of prostate or breast cancer and no germline pathogenic variants on next-generation sequencing (NGS), who developed lower urinary tract symptoms (LUTS) and PSA elevation shortly after a second COVID-19 infection. Multiparametric MRI initially demonstrated diffuse PI-RADS 4 changes compatible with prostatitis. Although symptoms improved with antibiotics, LUTS persisted and were managed with finasteride and doxazosin. Over the following two years, serial imaging revealed progression to a long, poorly demarcated PI-RADS 5 lesion extending from apex to base in the right posterior peripheral zone, and a smaller PI-RADS 4 lesion on the left. Targeted biopsy confirmed acinar adenocarcinoma (Gleason 7 and 6 in 16 of 26 cores). PET-PSMA showed disease confined to the prostate. The patient underwent neoadjuvant therapy with androgen deprivation therapy (ADT) plus a novel hormonal agent (NHA) from April 14 to October 15, 2024, resulting in significant tumor reduction. Radical prostatectomy on November 1, 2024 revealed a small residual acinar adenocarcinoma focus with perineural invasion, negative surgical margins, and molecular evidence of TMPRSS2::ERG gene fusion and PTEN loss.





Conclusion

This is the first documented case suggesting a potential link between COVID-19-related prostatitis and subsequent prostate cancer in a TMPRSS2::ERG-altered patient without hereditary predisposition. Although causality cannot be established, the findings highlight a hypothesis-generating interface between viral infection, inflammation, and oncogenesis that warrants further study.
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Introduction

COVID-19, caused by SARS-CoV-2, is a multisystem disease in which viral entry depends on angiotensin-converting enzyme 2 (ACE2) and transmembrane protease serine 2 (TMPRSS2) (1). TMPRSS2 is of particular interest because it is androgen-regulated, highly expressed in the prostate, and a known driver of oncogenesis through gene fusions with ETS transcription factors, especially ERG (2, 3). The TMPRSS2::ERG fusion is one of the most frequent genomic alterations in prostate cancer and contributes to oncogenic transformation, particularly when combined with PTEN loss (4, 5).

Inflammation is a recognized factor in carcinogenesis, with chronic prostatitis implicated as a possible promoter of neoplastic transformation (4). The overlap between COVID-19-associated inflammation and oncogenic pathways in the prostate has therefore raised scientific concern (2, 3). Several studies have hypothesized that SARS-CoV-2 infection may influence prostate carcinogenesis through TMPRSS2 dysregulation and inflammatory cascades (1–3). Recent genomic reviews have also emphasized this potential mechanistic link (3).

To our knowledge, however, no previous case has been reported in which COVID-19-related prostatitis preceded the diagnosis of prostate cancer in a patient with a TMPRSS2::ERG fusion. We describe such a case, emphasizing the timeline of disease evolution, the absence of hereditary predisposition, and the hypothesis-generating implications for viral infection and oncogenesis.





Case presentation

A 55-year-old male physician (FBC, also the first author), with no family history of prostate or breast cancer and no identified germline pathogenic variants on NGS of 421 cancer-related genes, experienced his first episode of COVID-19 in May 2020, presenting with systemic viral symptoms but no urinary complaints. His PSA was 2.5 ng/mL in August 2021.

In June 2022, during a second confirmed SARS-CoV-2 infection, he developed prostatitis with perineal pain, weak urinary stream, nocturia, and PSA elevation (peak 7.9 ng/mL in July 2022). Multiparametric MRI performed on June 22, 2022, and repeated on December 26, 2022, revealed diffuse PI-RADS 4 changes in the peripheral zone, predominantly on the right, interpreted as inflammatory or infectious in origin (Figure 1). Symptoms improved after antibiotic therapy, while persistent LUTS due to prostatic enlargement were managed with finasteride and doxazosin, which were continued until biopsy.

[image: Four-panel axial multiparametric prostate MRI comparing June 22, 2022 and December 26, 2022. In each pair, the left image is T2-weighted and the right is diffusion/ADC. Yellow arrows indicate areas of diffusely low T2 signal within the peripheral zone, more pronounced on the right, forming elongated, ill-defined, confluent regions without a discrete nodule. On diffusion/ADC, a small focus of restricted diffusion at the right base (~1.2 cm) is highlighted. Across timepoints, the pattern appears bilateral and stable, consistent with inflammatory/prostatitis-like changes, rather than a focal mass.]
Figure 1 | Multiparametric prostate MRI scans from June 22 and December 26, 2022, demonstrating diffuse and heterogeneous low signal intensity in the peripheral zone, predominantly on the right, with confluent, ill-defined elongated areas lacking discrete nodules. Both scans revealed diffuse early contrast enhancement and restricted diffusion at the right base (1.2 cm), consistent with PI-RADS 4 classification. The stability of these nonspecific findings over time, along with their bilateral distribution, suggested an underlying inflammatory or infectious process rather than malignancy.

A third multiparametric MRI on March 15, 2024, demonstrated disease progression, with a long, poorly demarcated PI-RADS 5 lesion in the right posterior peripheral zone (2.2 × 0.8 × 1.7 cm), extending from apex to base, showing low T2 signal, restricted diffusion, and early contrast enhancement. A smaller PI-RADS 4 lesion was also identified on the left, consistent with multifocal disease (Figure 2). Prostate biopsy confirmed acinar adenocarcinoma (Gleason 7 and 6 in 16 of 26 cores). Staging with PET-PSMA (May 2024) showed disease confined to the prostate.

[image: Four-panel axial multiparametric prostate MRI from March 15, 2024. Left images are T2-weighted, right images are diffusion/ADC (with yellow arrows). Compared with Figure 1, there is progression to a long, poorly demarcated hypointense area in the right posterior peripheral zone, extending from apex to base with capsular contact. On diffusion/ADC there is marked restricted diffusion in the same region. The dominant abnormality measures approximately 2.2 × 0.8 × 1.7 cm, and a smaller left posterolateral focus is also indicated. The evolution from diffuse inflammatory pattern to these more suspicious lesions is shown.]
Figure 2 | Multiparametric MRI scan from March 15, 2024, showing significant progression compared to prior studies. A long, poorly demarcated PI-RADS 5 lesion (2.2 × 0.8 × 1.7 cm) was identified in the right posterior peripheral zone, extending from apex to base, with capsular contact, low T2 signal, restricted diffusion (DWI/ADC), and early dynamic contrast enhancement (DCE). A smaller PI-RADS 4 lesion was also noted on the left, consistent with multifocal disease. These findings contrast with the diffuse inflammatory changes of Figure 1 and support malignant transformation.

The patient underwent neoadjuvant therapy with ADT plus a novel hormonal agent from April 14 to October 15, 2024, resulting in significant tumor shrinkage. He subsequently underwent radical prostatectomy on November 1, 2024. Surgical pathology revealed a residual 9 mm acinar adenocarcinoma focus with perineural invasion, but no vascular invasion. Surgical margins, seminal vesicles, and deferent ducts were negative. Background findings included basal cell hyperplasia, acinar atrophy, mild lymphohistiocytic inflammation, and stromal remodeling. Molecular testing confirmed a TMPRSS2::ERG fusion and PTEN loss (Figure 3).

[image: Hematoxylin–eosin (H&E) stained prostate section at 20× magnification. The field shows crowded, irregular acinar structures with enlarged, hyperchromatic nuclei and prominent nucleoli, consistent with acinar adenocarcinoma. Surrounding pink fibromuscular stroma contains lymphohistiocytic inflammatory infiltrates, illustrating adjacent chronic prostatitis-type changes. Coloration is typical of H&E: purple nuclei and pink cytoplasm/stroma. The architectural distortion and glandular crowding contrast with nearby benign-appearing glands. This microscopic image corresponds to the tumor area identified on MRI and biopsy, providing histologic confirmation of carcinoma with neighboring inflammation.]
Figure 3 | Hematoxylin and Eosin (H&E) stained section (20× magnification) from the radical prostatectomy specimen, demonstrating acinar adenocarcinoma with Gleason score 7 (3 + 4), ISUP grade group 2. Adjacent areas showed chronic inflammatory infiltrates consistent with prostatitis, supporting the hypothesis that COVID-19–related inflammation may have contributed to carcinogenesis in this patient.

A detailed chronological summary of clinical, imaging, and pathological findings is presented in Table 1.


Table 1 | Clinical timeline of the case.
	Date
	Event/examination
	Main findings/management



	13/05/2020
	First COVID-19 infection
	Febrile viral illness, no urinary symptoms


	17/08/2021
	PSA
	2.5 ng/mL


	08/06/2022
	Second COVID-19 infection + prostatitis
	Perineal pain, LUTS, PSA 5.4 ng/mL


	19/06/2022
	PSA
	6.0 ng/mL


	22/06/2022
	MRI (1st)
	Diffuse PI-RADS 4 changes, prostatitis suspected


	14/07/2022
	PSA peak
	7.9 ng/mL


	Jul 2022
	Treatment
	Antibiotics; initiation of finasteride + doxazosin (continued until biopsy)


	09/08/2022
	PSA
	6.7 ng/mL


	06/09/2022
	PSA
	3.5 ng/mL


	26/12/2022
	MRI (2nd) + PSA
	PI-RADS 4 changes; PSA 2.9 ng/mL


	03/03/2023
	PSA
	2.1 ng/mL


	15/03/2024
	MRI (3rd) + PSA
	Long, poorly demarcated PI-RADS 5 lesion (2.2 × 0.8 × 1.7 cm) + smaller PI-RADS 4; PSA 2.3 ng/mL


	01/04/2024
	Prostate biopsy
	Adenocarcinoma Gleason 7 and 6, 16/26 cores positive


	09/05/2024
	PET-PSMA
	Uptake confined to prostate, no metastases


	14/04–15/10/2024
	Neoadjuvant therapy
	ADT + novel hormonal agent → significant tumor volume reduction


	01/11/2024
	Radical prostatectomy
	Residual 9 mm acinar adenocarcinoma, perineural invasion, negative margins; TMPRSS2::ERG fusion, PTEN loss











Discussion

This case illustrates a unique sequence in which COVID-19-related prostatitis was followed by the diagnosis of prostate cancer in a patient with a TMPRSS2::ERG gene fusion. While causality cannot be established from a single report, the chronological association is noteworthy and highlights the potential intersection of viral infection, chronic inflammation, and oncogenesis.

TMPRSS2 facilitates SARS-CoV-2 entry into host cells (1) and is simultaneously one of the most frequent genomic drivers in prostate cancer through its fusion with ERG (2, 3). This dual role positions TMPRSS2 as a potential molecular bridge linking infection and oncogenesis (1–3, 5).

Inflammation is a well-recognized promoter of carcinogenesis. In the prostate, chronic prostatitis has been hypothesized to trigger neoplastic transformation (4, 5). Our patient developed significant prostatitis temporally associated with COVID-19 infection, with imaging and PSA fluctuations consistent with inflammatory injury (4). Notably, the surgical specimen demonstrated PTEN loss, a common co-driver of aggressive disease when combined with TMPRSS2::ERG fusion, supporting the concept of multi-hit oncogenesis (1–3).

Neoadjuvant therapy with ADT plus a novel hormonal agent from April to October 2024 led to significant tumor shrinkage, with only a small residual focus of adenocarcinoma identified at surgery. This highlights the responsiveness of intensified androgen blockade in this molecular context. The absence of extraprostatic extension or positive margins indicates a favorable pathological outcome.

This report has important limitations. First, it represents a single case, which is insufficient to establish causality. Second, the patient had no prior prostate biopsies or imaging before COVID-19, making it impossible to exclude pre-existing subclinical cancer. Third, there was no comparison with patients who developed prostate cancer after non-COVID-related prostatitis, or with healthy controls. Importantly, the patient had no family history of prostate or breast cancer and no germline variants detected on NGS, further supporting the possibility that viral prostatitis and inflammatory mechanisms, rather than hereditary predisposition, may have contributed to oncogenesis in this case. Despite these limitations, the case is strengthened by its comprehensive longitudinal documentation (PSA, imaging, biopsy, PET-PSMA, neoadjuvant therapy, surgery, and molecular analysis).





Conclusion

This is the first reported case suggesting a potential association between COVID-19-related prostatitis, TMPRSS2::ERG fusion, and prostate cancer development in the absence of hereditary predisposition. While causality cannot be established, the temporal relationship highlights a hypothesis-generating link between viral infection, inflammation, and oncogenesis. Further studies are warranted to explore the molecular interplay between SARS-CoV-2 and prostate cancer.
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