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Case Report: A case of cytomegalovirus-related hemorrhagic cystitis early after pediatric kidney transplantation












	
	TYPE Case Report

PUBLISHED 24 November 2025
DOI 10.3389/fped.2025.1665675






[image: image2]

Case Report: A case of cytomegalovirus-related hemorrhagic cystitis early after pediatric kidney transplantation
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Cytomegalovirus (CMV) infections are commonly observed in immunocompromised patients. However, hemorrhagic cystitis (HC) is an exceptionally rare manifestation. Here, we report a pediatric kidney transplant recipient who developed CMV-related HC, presenting with acute painful macrohematuria, bladder wall thickening, and graft hydronephrosis during the early posttransplant period.
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Introduction

Hemorrhagic cystitis (HC) is defined as a diffuse inflammatory condition of the urinary bladder characterized by bleeding from the bladder mucosa (1). HC may result from both infectious and non-infectious etiologies. Infectious factors include bacteria, viruses [such as adenovirus, cytomegalovirus (CMV), and BK virus], fungi, or parasites, and non-infectious factors include chemotherapy (such as cyclophosphamide and ifosfamide), environmental toxins, and radiation (1–3). Notably, CMV is an exceptionally rare cause of HC (4). A previous report described an unusual case of late-onset CMV-related HC in a kidney transplant recipient, emphasizing its atypical clinical manifestations and the therapeutic role of intravenous ganciclovir (5). However, early-onset cases have not yet been reported. Here, we report a pediatric kidney transplant recipient who developed CMV-related hemorrhagic cystitis, presenting with acute painful macrohematuria, bladder wall thickening, and graft hydronephrosis during the early posttransplant period.



Case

A 10-year-old boy underwent kidney transplantation from a brain-dead donor. The recipient was CMV seropositive prior to transplantation. Ureter–bladder anastomosis was performed with placement of a double-J stent, which was removed 29 days later. Induction immunosuppressive therapy consisted of basiliximab, followed by maintenance therapy with tacrolimus, mycophenolate mofetil (MMF), and prednisone. The allograft function remained stable at creatinine levels ranging from 60 to 80 µmol/L. Oral valganciclovir was administered at hospital discharge for viral prophylaxis.

On postoperative day 18, he developed acute painful macrohematuria with white, purulent flocculent deposits, accompanied by pain in the lower abdomen, perineal, and scrotal regions. He also presented with noticeable overactive bladder syndrome and recurrent high fever (up to 38°C), while no other systemic abnormalities were noted. Notably, 5 days before the onset of symptoms, the tacrolimus trough concentration reached 17.7 µg/L (normal therapeutic range: 5–15 µg/L). Laboratory tests showed a maximum urine red blood cell count of 1,119 cells/µL, a maximum urine white blood cell count of 286 cells/µL, and a maximum 24 h urine protein quantification of 3.422 g/24 h. The changes in urine erythrocytes, urine protein, and urine leukocytes are shown in Figure 1. Repeated urine cultures were negative for bacterial and fungal pathogens. However, both CMV IgM and IgG were positive. The highest CMV DNA loads in blood and urine were 1.42 × 104 and 1.06 × 106 copies/mL, respectively (Figure 1).
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FIGURE 1
Treatments, clinical and laboratory findings according to posttransplant days. The local laboratory reference value was <500 copies/mL for both urine and plasma samples.


On posttransplant days 39 and 60, he underwent cystoscopy, and both procedures revealed HC features of clots in the bladder. The first bladder mucosa biopsy pathology revealed a suspicious nuclear pseudoinclusion. However, immunohistochemistry staining was negative for CMV. The second bladder mucosa biopsy showed no evidence of viral inclusion bodies, as did urine pathology. Although these findings did not provide a clear diagnosis of CMV infection, his metagenomic next-generation (mNGS) sequencing of bladder tissue indicated the presence of CMV and Torque teno virus. Furthermore, polymerase chain reaction (PCR) testing of the bladder tissue revealed a peak CMV DNA load of 1.06 × 103 copies/mL, indicating active viral replication. Computed tomography (CT) demonstrated bladder wall thickening and graft hydronephrosis (Figures 2, 3).
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FIGURE 2
CT scan showed thickened bladder wall (yellow arrow) before treatment (A) and after treatment (B) and graft kidney hydronephrosis (blue arrow) before treatment (C) and after treatment (D).



[image: CT scan of the abdomen showing a cross-sectional view with a yellow arrow pointing to a region of interest. Bone structures and various tissues are visible in differing shades of gray.]
FIGURE 3
CT scan showed transplanted renal artery stenosis (yellow arrow).


After ruling out other possible causes of hematuria and identifying CMV in bladder tissue biopsies by mNGS and PCR testing, the patient was diagnosed with CMV-related HC. At treatment initiation, intravenous ganciclovir was administered, tacrolimus was switched to cyclosporine, and prednisone was temporarily withheld to restore antiviral immune competence. Once the viral DNA load began to decline, intravenous ganciclovir was transitioned to oral administration. Due to the adjustment of the immunosuppressive protocol and antiviral drug regimen, CMV viral load declined. On posttransplant day 75, his symptoms generally disappeared. Laboratory tests showed the disappearance of urine protein, a blood creatinine level of 53 µmol/mL, and negative results for CMV detection in urine and blood. On posttransplant day 80, he was discharged from the hospital without recurrence of CMV-related HC. Follow-up examinations conducted 17 months after transplantation revealed chronic inflammatory changes of the bladder wall with marked improvement and resolution of graft hydronephrosis (Figure 2).



Discussion

CMV-related hemorrhagic cystitis is more commonly observed in pediatric and immunocompromised patients. Viral infections represent an important cause of hemorrhagic cystitis, with CMV being one of the implicated pathogens (1). Due to the disproportion between the high prevalence of CMV-seronegative recipients and the increased proportion of CMV-seropositive donors in pediatric transplantation, this population is at a particularly elevated risk of CMV infection (6). However, in our case, the recipient was pretransplant CMV seropositive, whereas donor serology was not performed. In addition, tacrolimus overexposure may lead to an excessive immunosuppressive burden, potentially contributing to CMV-related HC. Notably, all but one of the previously reported CMV-related HC cases occurred in immunosuppressed patients (7). Regrettably, lymphocyte subset counting was not performed during the onset of HC. In addition, no other risk factors for HC (1) were identified in this patient. These findings highlight the importance of prophylactic antiviral therapy, particularly in pediatric recipients at increased risk of CMV-related HC.

PCR and mNGS tests are important diagnostic tools for CMV-related HC. Cystoscopy can help identify inflammatory changes in the bladder and pinpoint bleeding sites, while CMV infection can be confirmed through bladder biopsy specimens using culture, immunohistochemical staining, or in situ hybridization. However, cystoscopy and bladder mucosal biopsy are invasive tests and should be chosen carefully. Furthermore, it has been reported that CMV can only be detected in deep biopsies (8), meaning that the diagnostic yield can be limited by biopsy depth. The bladder tissue is bulging due to chronic inflammation, making it difficult to retrieve the CMV virus from the lesion in our case. Given the difficulties in diagnosing CMV-related HC, a combination of mNGS and PCR tests is necessary.

Hemorrhagic cystitis has been well described in four grades (9) and may present with serious complications. In addition to manifesting as urinary tract symptoms such as painful hematuria, CMV-related HC also produces systemic symptoms of CMV infection. In patients who have undergone kidney transplantation, CMV-related HC may lead to hydronephrosis of the graft kidney. Bladder spasm due to CMV-related HC and bladder wall thickening contributed to the hydronephrosis in our study. In addition, CMV ureteritis as a cause of ureteral obstruction may also lead to hydronephrosis (10, 11). In our case, the presence of proteinuria, which was not related to the primary disease, improved with effective CMV treatment. We consider that this may have been caused by kidney injury resulting from the CMV infection.

Timely adjustment of immune status and antiviral drug regimen was crucial for the successful treatment of CMV-related HC. In our study, we promptly switched from tacrolimus to cyclosporine and discontinued prednisone, which together reduced immunosuppressive intensity and helped control viral replication (12). Our study also confirms the effectiveness of changing tacrolimus to cyclosporine for CMV-related HC. In addition, timely intravenous administration of antiviral drugs was essential to virus elimination. Despite the improved symptoms, laboratory parameters fluctuated repeatedly in this case; this separation phenomenon suggests that early treatment is crucial to avoid the transition to chronic infection.



Conclusions

We present a case study of a pediatric kidney transplant recipient who experienced acute painful macrohematuria, bladder wall thickening, and graft kidney hydronephrosis soon after transplantation. The detection of CMV through bladder mucosal biopsy was challenging, and combining mNGS and PCR tests can better detect microorganisms. Moreover, prompt adjustments to the immunosuppressive protocol and antiviral drug regimen resulted in improved bladder symptoms and graft kidney hydronephrosis, with no recurrence.
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