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Abstract
AIM: To compare the clinical outcome of cytomegalovirus (CMV)-positive ulcerative colitis (UC) patients with and without antiviral therapy.

METHODS: This was a retrospective case-controlled study. The database of UC patients in our institution was scanned for documented presence of CMV on colonic biopsies. Demographics, clinical data, endoscopy findings and pathology reports were extracted from the patients’ charts and electronic records. When available, the data from colonoscopies preceding and following the diagnosis of colonic CMV infection were also extracted. The primary outcomes of the study were colectomy/death during hospitalization, and the secondary outcomes were colectomy/death through the course of the follow-up.

RESULTS: Thirteen patients were included in the study, 7 (53.5%) of them were treated with gancyclovir and 6 (46.5%) were not. Patients treated with antivirals presented with a more severe disease and 57% of them were treated with cyclosporine or infliximab before initiation of gancyclovir, while none of the patients without antivirals required rescue therapy. One patient died and another patient underwent urgent colectomy during hospitalization, both of them from the gancyclovir-treatment group. For the entire follow-up time (13 ± 13 mo), a total of 3 colectomies and one death have occurred, all among the antiviral-treated patients (for colectomy: 3/7 vs 0/6 patients, P = 0.19; for combined adverse outcome: 4/7 vs 0/6 patients, P = 0.07).  In 9/13 patients, immunohistochemistry for CMV was performed on biopsies obtained during a subsequent colonoscopy, and was positive in one patient only. 

CONCLUSION: Gancyclovir-treated patients had a more severe disease and outcome, which were probably unrelated to antiviral therapy. Immunohistochemistry-CMV-positive patients with mild disease may recover without antiviral therapy. 
© 2013 Baishideng. All rights reserved.
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Core tip: Cytomegalovirus is frequently present in the mucosa of patients with ulcerative colitis. However, the clinical impact of this finding and the need for antiviral therapy are frequently debated. We have retrospectively compared the outcome of cytomegalovirus-positive ulcerative colitis patients treated with antivirals to the outcome of patients on conventional therapy. In our cohort, patients who were treated with antivirals were hospitalized with a more severe disease and had a worse clinical outcome. All patients who were not treated by antivirals faired well, indicating that patients with a milder disease may respond to a conventional anti-inflammatory treatment without specific antiviral therapy.
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INTRODUCTION
Cytomegalovirus (CMV)  infection is very common in the healthy adult population, with reported rates of CMV-IgG positivity of up to 100%, depending on the age and geographic location[1]. In immuno-compromised patients (post-solid organ transplantation, chemotherapy-treated, human immunodeficiency virus, recipients of immunosuppressive drugs, for instance) CMV infection or reactivation may lead to a systemic disease or end-organ involvement manifesting as severe pneumonitis, hepatitis or colitis[2].
In patients with acute  severe ulcerative  colitis, CMV has been reported to be present in the colonic tissue of 21%–34% of patients and of 33%–36% of steroid refractory cases, respectively[3].
The clinical significance of detecting CMV in UC patients remains debatable[4,5]. It has been suggested that CMV infection may be a marker of a more severe disease that is more likely to be refractory to corticosteroid and immunosuppressive therapy[6,7]. Conversely, some authors suggest that CMV may only be an "innocent bystander", reflecting a remote infection of the involved mucosa and lacking a significant impact on the patient outcome[8,9].
Several laboratory techniques are employed for the detection of CMV colitis, including hematoxylin and eosin (HE) staining for evidence of a cytopathic damage in epithelial cells, immunohistochemistry (IHC) and polymerase chain reaction (PCR). As most of the patients who are tested for CMV in the colonic mucosa are afflicted with a severe and treatment-resistant disease, the vast majority of them are treated with antiviral medications (gancyclovir, foscarnet) upon the diagnosis of CMV. However, the clinical benefit of this strategy is still not clear due to a paucity of reports of the outcome of CMV–positive patients who were not treated with antivirals.
In this manuscript, we describe the clinical course and outcome of 6 patients with ulcerative colitis who tested positive for CMV in the colonic mucosa but did not receive antiviral therapy, in comparison to 7 patients who were treated with anti-viral medications.

MATERIALS AND METHODS
Patient selection
This was a retrospective case-cohort study. The study cohort included all patients who were in Sheba Medical Center between 2007 and 2011 for an exacerbation of ulcerative colitis, and who tested positive for CMV by IHC in colonic biopsies. Patients with Crohn’s disease or indeterminate colitis were excluded from the study.  

Data collection
Clinical, endoscopic and laboratory data was retrieved from the patients' charts and electronic records. When available, endoscopic and pathological data from previous (before the index episode) and subsequent colonoscopies were also extracted. 

Histological examination
All samples were examined by an experienced gastrointestinal pathologist for evidence of a cytopathic damage (inclusion bodies) on HE stains.  

CMV immunostaining: IHC staining for CMV was performed on all samples. Briefly, formalin fixed tissues from patients were dehydrated, embedded in paraffin and sectioned at 4 µm. A positive control was added on the right side of the slides. The CMV immunostaining was calibrated on a Benchmark XT staining module (Ventana Medical Systems). The slides were warmed to 60 °C for 1hour and after that processed to a fully automated protocol. Briefly, after sections were dewaxed and rehydrated, a Protease 2 (Ventana Medical Systems) pretreatment during 8 min for antigen retrieval was selected. The CMV antibody (Clones CCH2 + DDG9, M0854, Dako) was diluted 1:25 and incubated 24 min at 37 °C. Detection was performed with iView DAB Detection kit (Ventana Medical Systems). Counterstaining was performed 4 minutes in hematoxylin (Ventana Medical Systems). After the automated staining was completed, the slides were dehydrated in 70% ethanol, 95% ethanol and 100% ethanol for 1 min in each ethanol concentration. Before cover-slipping, the sections were cleared in xylene for 1 min and mounted with Entellan.

Statistical analysis
The demographic and clinical parameters of CMV-positive patients treated with gancyclovir were compared to those of patients who did not receive antiviral therapy.
Continuous variables were analyzed by student t-test for continuous variables and Fisher exact test for categorical variables. P < 0.05 was considered significant. The analysis was performed with Medcalc statistical software version 11 (Mariakerke, Belgium).

RESULTS
Patient characteristics
Thirteen patients were included in the study, of whose 7 received antivirals. The clinical and demographic characteristics of the patients are shown in Table 1. Patients in the antiviral-treated group had a longer duration of disease (14.2 ± 9.3 vs 3.5 ± 1.8 years, P = 0.008).  Ten patients required hospitalization for severe exacerbation of ulcerative colitis whereas three were treated as outpatients.
Nine out of the 10 (90%) hospitalized patients were treated with systemic corticosteroids on admission. Four patients received second-line treatment (3 patients - cyclosporine, 1 patient - Infliximab). 

Diagnosis of CMV  
Immunochemistry for CMV was positive in all patients (Figure 1A). Cytopathic changes consistent with CMV infection in the form of inclusion bodies (Figure 1B) were detectable in only 2/13 (15%) of the patients (both patients received antivirals). 
Additional tests for detection of CMV infection were performed in only a few of the patients. CMV IgM was assessed in 2 patients, one of them was seropositive. Five patients were tested for CMV DNA in the peripheral blood by quantitative PCR, of whom only one was found to be positive (1900 copies/mL). This patient had a severe and resistant disease, and underwent total colectomy during the hospitalization after failure of intravenous corticosteroid, cyclosporine and antiviral therapy. 

Antiviral treatmen
Seven patients received antivirals. One patient received oral valgancyclovir as an outpatient for 1 mo. Six patients were treated with intravenous gancyclovir for 10.3 ± 7.8 d. One of the patients died and another underwent colectomy. Three out of 4 remaining patients were discharged with oral valgancyclovir. Cyclosporine was discontinued in 2/3 patients upon detection of CMV in the colonic mucosa.

Patients' outcomes
In the antiviral-treated group, one patient died from uncontrolled gastroduodenal bleeding, and one patient underwent colectomy during the initial hospitalization for severe treatment–resistant colitis. Two additional patients (both have received gancyclovir) underwent colectomy during the course of follow-up (13 ± 13 mo) (3/7 vs 0/6 patients, P = 0.19). Thus, 4/7 patients in the anti-viral treated group experienced an adverse outcome (colectomy/death) compared to 0/6 adverse outcomes in those who did not receive antivirals (P = 0.07). 

Evolution of CMV status 
In 2 patients, negative CMV status (both IHC and HE) was documented on a colonoscopy preceding the index examination. CMV status was assessed by a subsequent colonoscopy in 9 patients (after 4.7 ± 5.5 mo). Immunostaining for CMV was positive in only one of these patients.

DISCUSSION
In this case series, we have compared the outcome of CMV-positive UC patients who were treated with antivirals with the outcome of patients who received conventional anti-inflammatory therapy. In general, the latter group presented with a milder disease as reflected by the fact that only half of them (3/6) were hospitalized, and none required salvage cyclosporine or Infliximab treatment. The long-term outcome of these patients during extended follow-up was also favorable.
Although evidence of CMV infection in the inflamed colonic mucosa of inflammatory bowel disease (IBD) patients is quite common, being reportedly higher in steroid-resistant patients[10,11], the actual clinical significance of this finding remains unclear. Cytomegalovirus is trophic for inflamed and replicating tissue, and commonly affects patients on systemic immunosuppression[3,4].  Evidence of viral shedding and replication is often found in IBD patients, almost exclusively in the inflamed mucosa[1]. However, it remains unsettled whether the presence of virus in the tissue is a trigger or a byproduct of the inflammation.  Moreover, studies of the outcome of CMV colitis in IBD rarely include a detailed description of the non-treated cohort, thereby hampering our knowledge on the true impact of this viral infection. In addition, the definitions of CMV infection vary significantly and depend on the diagnostic technique employed. 
Earlier reports have included steroid-resistant patients with evidence of CMV-induced cytopathic damage on HEstaining (“inclusion bodies”)[10,12,13]. These patients had a severe disease and high rates of colectomy (up to 67%)[12]. A detection of inclusion bodies on H-E staining is clinically relevant[3] and implies an ongoing destruction of colonocytes by the virus. Unfortunately, this technique has low sensitivity (10%-87%)[1], primarily due to a sampling error, potentially missing a significant number of patients.  Immunohistochemistry with a monoclonal antibody targeting early CMV antigen may improve the diagnostic sensitivity to the range of 78%-93%[1,6]. Current ECCO guidelines recommend the combination of H-E staining and IHC for detection of CMV infection in patients with UC flare-up[14]. In addition to these techniques, CMV DNA can be detected in various substrates such as serum or full blood by PCR.  Although very sensitive, this method is subject to a significant heterogeneity stemming from employment of non-standardized commercial kits and lack of a standardized cutoff value for active infection. Moreover, there is a poor correlation between viral replication in the blood and the presence or pathogenic viral activity  in the gut in IBD patients[1]. The same is true for detection of viral antigens in the blood (such as pp65) which is also poorly associated with viral-mediated gut injury.
In addition to its detection in the blood, CMV DNA can be also demonstrated in the colonic tissue by PCR. This highly sensitive technique often leads to the detection of the virus in the absence of histological evidence of tissue damage, thereby possibly representing a remote infection or a low-key viral replication of unclear significance[1].
Recently, several reports utilizing quantitative real-time PCR for detection of CMV infection in patients with UC have been published. Yoshino et al[15] have tested the colonic biopsies of thirty patients with severe immunosuppressive-resistant ulcerative colitis. CMV DNA (defined as > 10 copies/µg by quantitative real-time PCR) was demonstrated in 56.7% of the patients and was limited to the inflamed mucosa.  Seventy percent of these patients were treated with gancyclovir and 83.3% of them achieved remission. In contrast, 93.3% of the CMV-DNA negative patients achieved remission with immunosuppressive therapy. In the study by Roblin et al[16], CMV DNA load above 250 copies / mg in tissue was predictive of resistance to three successive anti-inflammatory  regimens.
The impact of detectable CMV on the clinical course of a UC flare-up is still debated. Some authors suggest that CMV reactivation is associated with a worse clinical outcome and with a treatment –refractory disease [6,7,11,17,18], but other studies have not supported this association[8,15,19]. The impact of antiviral therapy on the outcome of CMV-positive patients with UC is also debatable[4,5]. Based on several series, the cumulative rate of short-term response of CMV-positive patients to gancyclovir therapy is 72%[1,5,11,15]. The outcome of patients who did not receive gancyclovir has not been extensively reported. Kim et al[20] described outcome of 31 CMV-positive patients with ulcerative colitis. Only steroid-resistant patients were treated with gancyclovir, and 11/14 responded to the treatment. All the steroid responsive CMV-positive patients had a favorable outcome regardless of anti-viral treatment. In the study by Roblin et al, 37.5% (6/16) of patients with CMV DNA load > 250 copies/mg still responded to successive lines of immunosuppressive therapy. This could indicate that CMV presence in the tissue may not in itself preclude a possible response to intensified immunosuppression without antivirals.  
In this context, our study provides several important observations. Primarily, the outcome of patients who were not treated with antivirals was favorable (no deaths or colectomies). However, the patients in the antiviral-treated group seem to have presented with a more severe disease, as reflected by their greater need for rescue cyclosporine/infliximab therapy and by their higher need of hospitalization. Antiviral therapy was usually withheld if clinical improvement was noted by the time CMV results were received from the laboratory. Therefore, there was probably a bias towards administration of antiviral therapy to the patients with a more severe disease who failed to improve on standard therapy during their hospitalization. It appears that the decision to start antiviral therapy was guided by the severity of the disease rather than merely the histological findings. The underlying severity of the disease is probably responsible for the inferior clinical outcome of the patients who received antiviral therapy, indicating once more that the sheer presence of CMV in tissue probably does not in itself dictate the clinical outcome. 
Interestingly, 9/13 patients were tested for presence of CMV by IHC on a subsequent colonoscopy, and only one patient (who was not treated with antivirals) was positive. This is consistent with the findings reported by Matsuoka et al[9], who demonstrated frequent cycles of reactivation (defined by positive CMV-antigenemia or plasma PCR) and spontaneous clearance of CMV in immunosuppressed patients[21-23]. Therefore, in at least a subgroup of patients with exacerbation of UC, the presence of CMV may be an epiphenomenon of the inflammatory process rather than a causative agent.
Our study has several important limitations, primarily stemming from its retrospective design and small sample size. Long-term follow-up was available for only a minority of the patients. The treatment and the control groups were significantly different as per severity of the disease. Indeed, the decision to withhold antiviral therapy was generally adopted for patients who improved clinically by the time the histological results were available, thereby underlining once more the dissimilarity between the two groups. Finally, we did not routinely perform assays for CMV IgM, CMV DNA or pp65 in the serum. None of these methods reliably reflect the presence of the virus in the colonic tissue, although they are useful in diagnosis of disseminated CMV infection. 
Despite these limitations, our findings imply that patients with clear histological evidence of CMV presence in the colonic tissue may not universally require antiviral therapy and may respond to conventional anti-inflammatory therapy.  The presence of CMV does not necessarily bear a significant impact on the course of the flare-up in all patients. In particular, less severe patients may probably be treated safely with conventional anti-inflammatory therapy alone, as long as they are responsive.  Clearly, larger prospective placebo-controlled trials are called for in order to resolve the etiologic role of CMV in severe UC, and to elucidate the benefit of anti-viral treatment for these cases. Such studies, preferably utilizing a quantitative rather than qualitative CMV-detection technique, may help to establish a threshold differentiating active infection from low key reactivation and may therefore prove useful in guiding the management of suspected CMV involvement in UC patients.
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Background
Cytomegalovirus (CMV) is often present in the mucosa of patients with ulcerative colitis. However, the clinical impact of this finding on the course of the disease and the impact of antiviral therapy on the clinical outcome are still subject to significant debate.

Research frontiers
In the retrospective cohort, the patients who were treated with antivirals were hospitalized with a more severe disease and had more adverse outcomes compared to the patients who did not receive antivirals. This higher rate of adverse outcome probably stems from the severity of the disease rather than the treatment itself.

Innovations and breakthroughs
These findings suggest that CMV-positive ulcerative colitis (UC) patients with relatively mild disease may not require specific antiviral treatment as long as they respond to the conventional anti-inflammatory treatment.

Applications 
This is a small retrospective study. Large prospective controlled studies are required in order to identify the optimal treatment strategy in CMV-positive UC patients.

Terminology
CMV belongs to the family of herpesviridae. It is a very frequent pathogen in healthy subjects as well as immunocompromised patients. CMV can be frequently demonstrated in the mucosa of patients with ulcerative colitis by a conventional staining with hematoxylin and eosin or by immunostaining (immunohistochemistry) with specific antibodies that are able to identify the traces of the viral genome in the tissue. 

Peer review
The results are well presented, and they are discussed in a very balanced and comprehensive way. Despite the small number of patients included in this study, the work deserves publication as it may have important implications for treatment of ulcerative colitis patients.
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Figure 1 Cytomegalovirus demonstrated on a colonic biopsy in a patient with ulcerative colitis (arrows). A: Hematoxylin eosin staining; B: Immunohistochemistry.

Table 1 Clinical and demographic characteristics of the included patients
	Patient characteristics
	
	Treated (n = 7)
	Untreated  (n = 6)
	P

	Age (yr)
	
	50 ± 14.6
	45 ± 13.6
	0.54

	Gender (male/female)
	
	4/3
	3/3
	0.4

	Extent of disease
	Pancolitis
	6
	5
	0.54

	
	Left- sided
	1
	1
	0.54

	Age on diagnosis of UC, yr
	
	35.7 ± 13.3
	41.5 ± 13.3
	0.53

	Duration of disease, yr
	
	14.2 ± 9.3
	3.5 ± 1.8
	0.008

	Hospitalized patients, n
	
	6
	4
	0.56

	Prehospitalization treatment
	SC
	4
	2 
	0.56

	
	thiopurines
	3
	2
	1

	
	infliximab
	11
	0
	1

	
	5-asa
	5
	4
	1

	
	SC+thiopurines
	2
	1 
	1

	Treatment during hospitalization
	SC
	6 
	3 
	0.4

	
	infliximab
	1
	0
	1

	
	cyclosporine
	3
	0
	0.2

	Timing of colonoscopy (d) 
	
	3.8 ± 2.4
	2.7 ± 3.4
	0.6

	Positive cytopathic changes on HE
	
	2
	0
	0.46

	Hospitalization outcome 
	death
	1
	0
	1

	
	colectomy
	1
	0
	1

	Outcome by the of the follow-up
	colectomy

	3
	0
	0.19

	
	death
	1
	0
	1


1Combined with systemic corticosteroids and thiopurine. Treated: Patients who received antiviral therapy; Untreated: Patients who did not receive antiviral therapy; Timing of colonoscopy: Nomber of days from hospital admission; SC: Systemic corticosteroids; HE: Hematoxylin eosine; IHC: Immunohistochemistry; UC: Ulcerative colitis.
