Chronic Diarrhea Due to Human Norovirus in a Kidney Transplant Recipient: A Case Report

Absract :
Diarrhea is a common complication seen in kidney transplant recipients and is usually linked to immunosuppressive therapies. Human norovirus infection is the leading cause of acute gastroenteritis globally. It has recently been recognized as a factor in chronic diarrhea among solid organ transplant patients. We present a case of persistent diarrhea in a kidney transplant patient caused by human norovirus, including its treatment and results.
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Introduction :

« Acute or chronic diarrhea is a common complication after kidney transplantation. It constitutes one of the most concerning clinical problems in kidney transplantation, due to its potential impact on morbidity, graft function, and patient quality of life » [1].
« Human norovirus (NoV) has recently been identified as a major cause of diarrhea in kidney transplant recipients, as well as chronic diarrhea in solid organ transplant recipients. Multiplex PCR panels allow accurate identification of this pathogen, even after the onset of symptoms » [2].
Currently, treatment of norovirus infection is limited to reducing immunosuppression, making its management difficult given the high risk of rejection and graft loss.
We report here the case of a kidney transplant patient suffering from chronic diarrhea due to norovirus infection, his management, and his outcome.
Case presentation:
A 47-year-old woman has been followed for 27 years for end-stage renal disease secondary to glomerulonephritis. She received a kidney transplant from a deceased donor 6 years ago. Induction treatment was with rabbit anti-human thymocyte immunoglobulin (thymoglobulin) and solumedrol boluses, followed by maintenance treatment with Mycopholate Mofetil (MMF) and tacrolimus adapted to serum T0 dosages, associated with a low dose of corticosteroids. Anti-cytomegalovirus (CMV) IgG from both the donor and recipient were positive. She received standard anti-infective prophylaxis with valganciclovir for 3 months and trimethoprim-sulfamethoxazole for 6 months. The evolution was marked by a delayed recovery of renal function with a nadir of creatinine at 1.8 mg/dl. 
The patient developed pulmonary and central nervous system tuberculosis in the second year post-transplant, which improved with anti-tuberculous treatment.

During follow-up, the patient experienced three episodes of acute renal failure in the context of acute diarrhea, which were managed symptomatically with antidiarrheal agents and peripheral intravenous rehydration. Recovery of allograft function was partial, with a nadir serum creatinine level of 2.3 mg/dL compared to a baseline of 1.8 mg/dL.
Seven months later, the patient developed chronic diarrhea, with 5 to 8 watery, non-bloody stools per day, without fever, and associated with significant weight loss of 8 kg. She also reported mild nausea and anorexia. On admission, laboratory findings showed a normal C-reactive protein (CRP), lymphopenia at 900/mm³, and normocytic normochromic anemia with hemoglobin at 7 g/dL. There was a deterioration of allograft function, with serum creatinine increasing from 23 mg/L to 42 mg/L, accompanied by electrolyte disturbances: hypokalemia at 3 mmol/L and metabolic acidosis with bicarbonate at 10 mEq/L. Liver enzymes were ASAT 39 IU/L and ALAT 14 IU/L. There were no signs of malabsorption, and the tacrolimus trough level (T0) was within the therapeutic range at 7 ng/mL.
To investigate the chronic diarrhea, a search for an infectious origin was performed . The CMV (cytomegalovirus ) plasma PCR (Polymerase Chain Reaction) was negative. 
A Human norovirus genotype II	 was detected after performing multiplex PCR on stool samples. 
Although stool PCR confirmed a norovirus infection, a colonoscopy was performed to ensure that an inflammatory cause was not missed. Two polyps were identified, and histopathological analysis revealed no specific lesions. 
Therapeutic management focused on reducing immunosuppression. The MMF dose was decreased from 500 mg twice daily to 250 mg twice daily, while the tacrolimus dose was maintained, as the trough level (T0) was within the therapeutic range. Antidiarrheal therapy, including loperamide up to 10 mg daily, was prescribed. The patient also received intravenous rehydration with correction of electrolyte disturbances.
The clinical course was marked by improvement in allograft function, with serum creatinine returning to baseline (23 mg/L), a reduction in stool frequency, and gradual restoration of appetite.
Case Discussion:
The incidence of diarrhea in transplant patients ranges from 20 to 50% [3]. « Although the cause is often attributed to immunosuppressive therapy, infections are responsible for nearly half of diarrhea cases » [4].
« Immunosuppressants, particularly calcineurin inhibitors (CNIs), have significantly improved graft survival. However, they increase the risk of infection, particularly viral infections, due to inhibition of the LT cell response, which plays a key role in antiviral immunity » [5]. This makes recipients highly susceptible to reactivation of latent viruses, particularly CMV or BK virus, as well as de novo viral infections such as human norovirus.
According to the World Health Organization (WHO), diarrhea is defined as the passage of at least three loose or watery stools within a 24-hour period. « Acute diarrhea is defined as lasting less than 14 days, while patients with symptoms lasting more than 14 days or more than one month are classified as having persistent or chronic diarrhea, respectively » [6].

Human norovirus (NoV) has recently been identified as a major cause of diarrhea in kidney transplant recipients, responsible for at least 20% of cases of diarrhea after kidney transplantation [3,2].
« Noroviruses belong to the Caliciviridae family and are the leading viral cause of acute gastroenteritis in healthcare facilities and communities worldwide » [7]. « Noroviruses constitute a genetically and antigenically diverse group of positive-sense RNA viruses that can be subdivided into at least six genogroups (G), of which GI, GII, and GIV are known to infect humans » [8].
Norovirus is highly contagious and easily transmitted through human-to-human contact, contaminated surfaces, or contaminated water or food. It is highly resistant to inactivation by freezing, heating, and exposure to detergent-based cleaning products. Its incubation period is short (24 to 48 hours) [9].
Symptoms include watery diarrhea, abdominal pain, vomiting, nausea, weight loss, as well as headache and fever [10]. In immunocompetent individuals, symptoms are self-limiting and generally resolve within 2 to 3 days with a median duration of viral shedding of 28 days (range 13 to 56 days). However, in immunocompromised patients, particularly kidney transplant recipients, the presentation is more severe, with a longer median duration of viral shedding of 97 to 898 days (11), which can lead to chronic diarrhea [10].
Norovirus shedding in stool, assessed by immune electron microscopy or antigen capture enzyme immunoassay, is rarely detected beyond 72 hours after the onset of illness. However, prolonged shedding can be detected by polymerase chain reaction (PCR) [2,10].
The median time to onset of NoV infection after kidney transplantation is 52 months according to Gäckler et al. and 42 months according to Shorn et al. [1, 2].
The symptomatology is correlated with the intensity of immunosuppression [11]. The median duration of symptoms is 40 days, and diarrhea is associated with weight loss in 63.9% of cases [12].
Norovirus infection frequently leads to hospitalization in kidney transplant recipients, with a median cumulative duration of 8 days [1].
« In a multicenter study, more than one-third of adult patients infected with norovirus (39%) had residual concentrations of calcineurin inhibitors above the normal range at the time of diagnosis. Diarrhea accelerates the transit of bile salts and promotes the absorption of calcineurin inhibitors. Moreover, calcineurin inhibitor concentrations increase in cases of renal insufficiency » [3].
According to the studies by Gras et al. and Gäckler et al., patients with norovirus infection develop acute kidney injury in 61% and 45% of cases, respectively [12, 1].
However, the long-term outcome of the allograft was affected in patients with chronic NoV infection. These patients continued to exhibit renal impairment 6 and 12 months after their initial admission [1].
Survival analysis by Gäckler et al. showed that patients with chronic NoV infection were significantly more likely than those with acute NoV infection to experience graft loss within two years of the initial admission (odds ratio: 7.7 [95% CI: 1.3–44.5]) [1].
Recent studies have shown that acute allograft rejection is common in the context of NoV infection. In the study by Gras et al., de novo donor-specific antibodies (DSA) were observed in 9% of cases, but in none of the controls (p = 0.01). Episodes of acute rejection were significantly more frequent in cases (13.8% vs. 4.2% in controls; p = 0.03) [12].
According to research, among the risk factors for developing chronic norovirus diarrhea are pre-existing diarrhea, thymoglobulin induction, lymphopenia below 1000/mm³, and diabetes [1,12]. According to the study by Gäckler et al., the risk of norovirus diarrhea is increased 4.9-fold in patients with diabetes and 13-fold in those who received thymoglobulin induction [1].
« Currently, treatment for norovirus is limited to reducing immunosuppression, generally either by decreasing or discontinuing mycophenolate mofetil, or replacing it with azathioprine, while avoiding tacrolimus overdose, which requires regular monitoring of serum levels T0 » [1,11,12,13].
Nitazoxanide, an antimicrobial of the thiazolide class active against various pathogens (parasitic worms, protozoa, bacteria, and viruses), has been administered to patients with NoV infections. However, a randomized, placebo-controlled clinical trial involving 160 recipients showed no significant efficacy on symptom resolution or time to clinical recovery [14].
Several studies have evaluated the administration of oral or systemic immunoglobulins, with contradictory results [15,16]. In the studies by Gras and Gäckler, IV immunoglobulins were administered in the most severe cases, resulting in symptom resolution without relapse. Systemic administration of human immunoglobulins may help improve diarrhea outcomes in the most severe patients, particularly in those with underlying profound hypogammaglobulinemia [1,12].
Other strategies have been tested, including ribavirin and a norovirus vaccine, which require clinical trials prior to transplantation to demonstrate their efficacy in disease control [17,18]
Conclusion :
Human norovirus is the leading cause of diarrhea in kidney transplant recipients. While it is primarily associated with acute diarrhea, NoV can also cause prolonged and relapsing infections, which may contribute to graft loss. The infection is more common in recipients with risk factors such as diabetes and thymoglobulin induction. Managing norovirus infection remains challenging, as clinicians must carefully balance the control of gastroenteritis with the protection of the allograft. Early detection of norovirus infection can facilitate tailored adjustments to immunosuppressive therapy, minimize the need for invasive procedures such as colonoscopy and biopsies, prevent viral transmission, improve patient quality of life, and reduce healthcare costs.
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