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a b s t r a c t
Gastrointestinal (GI) graft-versus-host disease (GVHD) is one of the most common causes of morbidity and
mortality after allogeneic stem cell transplantation. In addition, cytomegalovirus (CMV) infection of the
gastrointestinal tract can complicate the post-transplantation course of these patients and it can be difficult to
differentiate the 2 diagnoses given that they can present with similar symptoms. We retrospectively analyzed
252 patients who were diagnosed with GI GVHD to evaluate the incidence, risk factors, and outcomes of CMV
viremia and CMV gastroenteritis in these patients. The median age at the time of transplantation was
51 years, 35% were related donor transplantations, and 65% were unrelated donor transplantations. A total of
114 (45%) patients developed CMV viremia at a median of 34 days (range, 14 to 236 days) after trans-
plantation. Only recipient CMV IgG serostatus was significantly associated with development of CMV viremia
(P < .001). The incidence of CMV viremia with relation to donor (D) and recipient (R) CMV serostatus sub-
groups was as follows: Dþ/Rþ, 73%; D�/Rþ, 67%; Dþ/R�, 19%; and D�/R�, 0. A total of 31 patients were
diagnosed with a biopsy-proven CMV gastroenteritis; 2 patients had evidence of CMV gastroenteritis and
GVHD on the first biopsy and 29 on the second biopsy. Median time to development of CMV gastroenteritis
was 52 days (range, 19 to 236 days) after transplantation. Using death as a competing risk, the cumulative
incidence of CMV gastroenteritis at 1 year was 16.4%. The incidence of CMV gastroenteritis in relation to the
donor/recipient serostatus was as follows: Dþ/Rþ, 22%; D�/Rþ, 31%; Dþ/R�, 12%; and D�/RL, 0. Median
follow-up time for the 252 patients was 35.4 (95% CI 23.8 to 44.8) months. The estimated overall survival rate
at 1 and 2 years was .45 (95% confidence interval [CI], .39 to .52) and .39 (95% CI, .33 to .46), respectively. Of
the examined variables, those related to the overall survival were maximal clinical GVHD grade (P < .001) and
development of CMV gastroenteritis (P ¼ .008). Development of CMV viremia was not associated with
increased mortality. In conclusion, CMV gastroenteritis is common complication in patients with GI GVHD
and can adversely affect the prognosis.

� 2015 American Society for Blood and Marrow Transplantation.

INTRODUCTION
Cytomegalovirus (CMV) infection and disease remain a

major cause of morbidity and mortality after allogeneic and
unrelated stem cell transplantation [1-5]. Ganciclovir was
introduced in the late 1980s and is used for both treatment

and prevention of CMV disease [6,7]; however, despite
improvement in treatment, CMV continues to be a major
problem in patients after allogeneic stem cell transplantation
(allo-SCT). One major challenge in the management of these
patients is the differentiation between gastrointestinal (GI)
graft-versus-host disease (GVHD) and CMV gastroenteritis.
These 2 diseases have overlapping symptoms and signs,
which makes treatment decisions difficult without biopsy
confirmation. In addition, the use of CMV viremia to guide
treatment may often be misleading. Use of a preemptive
approach (initiation of ganciclovir therapy based on
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detection of CMV viremia) is currently the strategy used by
most centers as a method to prevent CMV organ disease. But
there are instances in which the CMV organ disease can
develop without preceding CMV viremia. In a study of 14
patients with biopsy-proven CMV gastroenteritis, only 50%
had a positive CMV quantitative PCR (qPCR) before devel-
opment of the CMV colitis [8]. Thus, making the diagnosis of
CMV gastroenteritis in patients with pre-existing GVHD and
worsening symptoms is difficult.

The purpose of our study was to assess the incidence, risk
factors, and prognosis of patients who develop CMV viremia
and CMV gastroenteritis after being diagnosed with GI
GVHD. We also studied the effectiveness of using the CMV
qPCR as a guide to preemptive treatment in these patients
and evaluated the efficacy of repeat gut biopsies for diagnosis
of CMV gastroenteritis in patients with prior biopsy-proven
GI GVHD.

MATERIALS AND METHODS
The Wayne State University institutional review board approved this

study. We retrospectively reviewed charts of patients who underwent allo-
SCT at our institution from January 2005 to December 2011. The eligibility
criteria included development of signs or symptoms of acute or chronic GI
GVHD at any time after transplantation. These included development of
otherwise unexplained nausea, vomiting, anorexia, abdominal pain or
cramps, diarrhea, failure to thrive, and weight loss [9,10]. Grade of GVHD
was determined clinically based on established criteria [9,10]. Variables
assessed for risk factors of the development of CMV viremia and CMV
gastroenteritis were age, gender, race, number of transplantations, donor
(related or unrelated), HLA mismatch, graft source (peripheral blood or
bone marrow), recipient/donor CMV IgG serostatus, underlying diagnosis,
disease status at the time of transplantation, conditioning regimen, GVHD
prophylaxis regimen, thymoglobulin use, acute GVHD grade and peak CMV
qPCR.

CMV Monitoring
All patients were monitored for development of CMV viremia by either

CMV pp65 antigenemia or CMV qPCR on a regular intervals (duration varied
between every 1 to 2 weeks, depending on the clinical situation and fre-
quency of clinic visits) for the duration of post-transplantation immuno-
suppression. Between January and December of 2005, we monitored the
CMV viremia using pp65 antigenemia using direct fluorescence antibody
test. Out of the 252 patients, 33 had monitoring done by the CMV Pp65
antigenemia and the rest were monitored by the CMV PCR. Thereafter, CMV
qPCR was employed as our method of CMV monitoring. CMV viremia was
present if there were greater than 250 copies/mL of CMV DNA. Any patient
with a CMV qPCR of greater than 1000 copies/mL was started on therapy
with i.v. ganciclovir. Patients with 250 to 999 copies/mLwere followed twice
weekly and treatment was initiated if there was a consistent rise of CMV
viremia. Ganciclovir 5 mg/kg intravenous piggyback twice a day was given
as therapy until the CMV qPCR turned negative or at least for 2 weeks if no
significant hematologic toxicity was encountered.

GI Biopsies
We attempted to perform routine upper and lower GI biopsies in any

patient suspected of having GI GVHD. Patient without CMV viremiawere not
treated with ganciclovir unless there were histologic documentation of GI
involvement. The decision to do a second GI biopsy in patients with a prior
diagnosis of GI GVHD was based on persistent or worsening of GI symptoms
during or after adequate treatment of GVHD.

Outcomes
Primary event of interest was the development of biopsy-proven CMV

gastroenteritis after the initial diagnosis of GI GVHD. The biopsy diagnosis
was based on immuno-histochemistry on the gut tissue for CMV. The sec-
ondary events of interest were development of CMV viremia, which was
defined by positivity of either CMV pp65 antigenemia or CMV qPCR at any
time after the allogeneic stem cell transplantation and overall survival,
defined as death from any cause after allogeneic stem cell transplantation.

Statistical Analysis
Given that death was a competing event for the other 2 outcomes, we

used a competing risks regression model for the CMV viremia and CMV

gastroenteritis outcomes. Standard Cox regression method was used for the
overall survival outcome.

The following algorithm was used to construct the survival phenotype
for both CMV viremia and CMV gastroenteritis outcomes: first, for patients
with CMV viremia, the date of first day of CMV viremia detected by qPCR or
antigenemia was used as the event date. For the overall survival phenotype,
the date of death was used as the event date for those patients who died. For
those patients who neither had CMV viremia or a death event, the date that
CMV viremiawas last measuredwas used as the censoring date. For the CMV
gastroenteritis outcome, the censoring date was the date of the last biopsy
that was negative for CMV gastroenteritis.

RESULTS
Patient Characteristics

Between January 2005 to December 2011, 252 of 780
patients who underwent allo-SCT at our institution had a
clinical diagnosis of GI GVHD, confirmed by histology in 94%.
Three groups were identified: GI GVHD only, GI GVHD with
CMV viremia, and GI GVHD with CMV viremia and CMV
gastroenteritis. The 3 groups were compared for various
characteristics, as shown in Table 1. There were 9 patients for
which there was no biopsy performed who are still included
in Table 1. They were excluded for analysis of CMV
gastroenteritis.

The median age of the patients was 51 years (range, 20 to
70 years) with an equal distribution of males to females (131
of 121). Amatched sibling donor was used for 89 of 252 (35%)
of the patients and a matched unrelated donor was used in
163 of 252 (65%). Degree of HLA mismatch was 10/10 in 163
of 252 (64%), 9/10 in 57 of 252 (23%), and 8/10 in 29 of 252
(11.5%) patients. Peripheral blood stem cells were used for
transplantation in the majority of patients (238 of 252), bone
marrow harvest was used in 12 patients, and cord blood was
used in 2 patients. A full-intensity conditioning regimen was
used in 178 of 252 (71%) of patients and a reduced-intensity
conditioning regimenwas used in 74 of 252 (29%) of patients.
CMV IgG serostatus of donor (D) and recipient (R) was as
follows: Dþ/Rþ, 78 of 252 (31%); D�/Rþ, 67 of 252 (27%);
Dþ/R�, 33 of 252 (13%); and D�/R�, 74 of 252 (29%)
(Table 1). The patient characteristics and demographics were
evenly distributed across 3 groups, with the exception of
CMV serostatus and race (Table 1).

GI GVHD Characteristics
Themedian time to development of GI GVHDwas 27 days

(range, 5 to 238 days). Fifteen patients were diagnosed with
hyperacute GVHD starting within 14 days (range, 5 to
14 days) of transplantation. The majority of patients 248
(98%) developed GI GVHD before day 100 after trans-
plantation. Four patients developed GI GVHD after day 100
after transplantation; 2 of these 4 patients had their immu-
nosuppression discontinued because of disease relapse. The
maximal overall clinical grade of II, III, and IV GVHDwas seen
in 37%, 33%, and 30% of patients, respectively. The median
time from stem cell transplantation to first GI biopsy was
33 days (range, 12 to 292 days). Histological confirmation of
GI GVHD was confirmed by a biopsy in 239 of 252 (94%) of
patients. Of the 13 patients who did not have histologic
confirmation of GVHD, 9 patients were clinically unstable to
undergo biopsy and 4 patients had normal histology but
were felt to have clinical GI GVHD. Among the patients with a
positive biopsy, the histologic grade of GVHD was grade I, II,
III, and IV in 11%, 27%, 22%, and 40% of patients, respectively.
The degree of correlation between the clinical and histologic
grade of GVHD was moderate, with a Kendall’s tau correla-
tion of .48. Systemic steroids were used in 96% of patients for
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