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ABSTRACT

Upper gastrointestinal (GI) bleeding remains a significant cause of mortality and
morbidity among renal transplant recipients. We retrospectively analyzed the records of
patients who received renal transplantations between January 2001 and July 2007 using
mycophenolate mofetil (MMF) in their immunosuppressive regimens. The following data
were recorded for those subjects with upper GI bleeding during the first month after
transplantation (group B, cases): age, sex, acute rejection episodes, pretransplant upper GI
endoscopic findings, Helicobacter positivity, and cytomegalovirus (CMV) seropositivity.
The same parameters were studied among a group of patients, who did not have a history
of upper GI bleeding (group A, controls). A statistical analysis was performed to ascertain
potential risk factors. Among 523 patients (311 females, 212 males) of age range 7 to 58
years, 27 (5.2%) had upper GI bleeding: 13 males and 14 females of mean age 44 � 12
years. The most frequent endoscopic finding was erosive gastritis (n � 13; 48.1%) followed
by duodenal ulcers. Binary logistic regression analysis comparing the 2 groups showed that
acute rejection episodes (P � .015) and active CMV infection (P � .046) were the most
prominent risk factors for upper GI bleeding during the first month after renal

transplantation.

M

W
r
J
i
s
M
n
o
m
p
c
s
e
h

G
o
T
M

D

ENAL TRANSPLANTATION is the most effective
treatment for end-stage renal disease. Its effective-

ess has been improved with new immunosuppressive
egimens. Among the most prevalent adverse events
mong transplant recipients are gastrointestinal (GI)
omplications, which not only affect the quality of life but
lso may be life-threatening. They range from nausea,
omiting, diarrhea, and GI bleeding to perforation.1 The
eported incidence of posttransplant upper GI bleeding
anges from 5% to 12%.2 Multiple risk factors may
ontribute to GI complications: stress of surgery, nonste-
oidal anti-inflammatory drugs, steroids, and impaired
ative gastroduodenal cytoprotection due to immunosup-
ressive drugs.3,4 Previous histories of gastroduodenal
lcer,5 cytomegalovirus (CMV) infection,6 Helicobacter
ylori,7,8 or erosive gastritis and duodenitis are additional
roposed risk factors.8,9 In this study, we retrospectively

nvestigated the incidence and presumptive risk factors
or upper GI bleeding during the first month after renal
ransplantation among a group of patients who had my-
ophenolate mofetil (MMF) as part of their immunosup-

ressive regimens. e
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ATERIALS AND METHODS

e retrospectively analyzed the records of patients who received
enal transplantations in our centers between January 2001 and
uly 2007. We only included patients who had MMF in their
mmunosuppressive regimens. For all recipients immunosuppres-
ion was routinely started with corticosteroids, cyclosporine, and

MF. The steroid regimen began with intravenous methylpred-
isolone (500–1000 mg for 3 days) followed by tapering dosages of
ral prednisolone. Cyclosporine (CsA) was started at 6 to 7
g/kg/d and then adjusted based on blood trough levels. MMF was

rescribed at 2000 mg/d and adjusted based on white blood cell
ounts and clinical conditions. H2 receptor blockers were routinely
tarted in the early postoperative period. An acute rejection
pisode (ARE) was defined as the need for treatment with
igh-dose methylprednisolone (500–1000 mg for 3 days) with or
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ithout antithymocyte globulin (ATG). Delayed graft function
DGF) was defined as the need for dialysis during the first week
fter transplantation. Acute CMV infection was defined as a
ositive anti-CMV IgM antibody test.
Pretransplant upper GI endoscopy was part of our routine

orkup. After transplantation it was performed mainly because of
ematemesis, melena, epigastric pain, or indications noted by the
I consultant. Upper GI bleeding was defined as the presence of

n active bleeding lesion upon upper GI endoscopy.
We retrospectively studied the following parameters among

atients with documented upper GI bleeding during the first month
fter transplantation (group B): age, sex, treated with high-dose
orticosteroid, and/or ATG, DGF, or a history of pretransplant
bnormal upper GI endoscopic findings of erosive gastritis, gastric
lcer, duodenal ulcer, bulbar erosion, Helicobacter positivity, or
MV seropositivity. The same parameters were studied among a
roup of patients who did not experience upper GI bleeding during
he first month after transplantation (group A). This group was
llocated after defining the subjects with upper GI bleeding. We
egistered patients who received renal transplantation in the first
eek of each month to gather a group of controls at least 3 times
reater than our cases. Statistical analysis was performed using
PSS version 13 software.

ESULTS

n a 7-year period, 523 patients including 311 females and
12 males of age range 7 to 58 years received renal
ransplantations. Eighteen received cadaveric (3.44%) and
05 (96.55%) living donor allografts. Endoscopically proven
pper GI bleeding occurred in 27 (5.2%) during the first
onth after transplantation (group B): 14 women and 13
en of overall mean age of 44 � 12 years. Among these

ubjects the most frequent endoscopic finding was erosive
astritis (n � 13; 48.1%) followed by duodenal ulcer (n �
0; 37%) and gastric ulcer (n � 4; 14.8%). One of our
atients with an active duodenal ulcer died during the first
onth after transplantation.
Defined risk factors for upper GI bleeding were studied

n 89 renal transplant patients (34 women, 55 men) without
I bleeding who were assigned to be the control group

group A). After excluding patients with missing data from
oth groups A and B, a logistic regression analysis was
erformed to determine meaningful risk factors for upper
I bleeding. After 9 patients were excluded because of

ncomplete data (5 cases, 4 controls), we analyzed data from
07 patients. There were 85 patients (32 females, 53 males)
n group A and 22 (13 females, 9 males) in group B. The
atients in group B were older than those in group A
Mann-Whitney test; P � .015). Although men tended to
how a lower rate of posttransplant GI bleeding (14.5% vs
8.9% in female patients), the trend was insignificant (P �

069). Moreover, patients with acute allograft rejection
pisodes, positive IgM antibody seroreactivity to CMV, and
GF displayed greater rates of posttransplant GI bleeding

Table 1).
A binary logistic regression analysis was performed using

ge, sex, CMV seroreactivity, ARE treated with methyl-

rednisolone with or without ATG, and DGF as covariates p
o explore independent factors associated with posttrans-
lant GI bleeding. ARE and CMV IgM seroreactivity were
ignificant risk factors associated with an increased risk for
osttransplant GI bleeding (Table 2).

ISCUSSION

n this retrospective study, we observed that ARE and
ctive CMV infection were the most prominent risk factors
or upper GI bleeding during the first month after renal
ransplantation. The incidence of upper GI bleeding in our
tudy was compatible with that reported in previous stud-
es.2,10 MMF has been reported to be a cause of GI
omplications.1 We did not observe an increased incidence
f upper GI bleeding among our patients compared with
revious reports of subjects who received non-MMF regi-
ens.3

CMV is one of the most important posttransplant patho-
ens. It can cause GI tract ulceration, erosion, and mucosal
emorrhage.6 We supposed that in our study subjects with
ctive CMV infections had more stressful conditions and
ere more susceptible to GI bleeding. Meech et al10

eported that upper GI complications (principally hemor-
hage) occurred among 4.1% of renal transplant recipients
nd AREs were a major risk factor for bleeding. High-dose
orticosteroids are a major component of ARE treatment.

strong association has been noted between intravenous
igh-dose methylprednisolone pulses and the development
f peptic ulcers.11 In our study, the majority of patients with
RE only received high-dose methylprednisolone, a group

hat showed a meaningful statistical result. Despite ad-
ances in immunosuppressive therapy, upper GI bleeding
emains a significant cause of mortality and morbidity
mong renal transplant recipients. GI bleeding can occur
ny time after renal transplantation; however, the high
robability of risk factors during the early period increases
he risk of bleeding in this period.

In conclusion, we need more effective antipeptic ulcer

Table 1. Characteristics of Patients With and Without
GI Bleeding

Group A
(n � 85)

Group B
(n � 22) P

ge (y) 37.4 � 12.8 45.0 � 11.5 .015*
ale sex 53 (62.4) 9 (40.9) .069†

MV IgG seroreactivity 84 (98.8) 18 (81.8) .006‡

MV IgM seroreactivity 4 (4.7) 6 (27.3) .005‡

RE treated with MP 16 (18.8) 13 (59.1) .0002†

RE treated with MP � ATG 15 (17.6) 8 (36.4) .057†

GF 4 (4.7) 5 (22.7) .017‡

ignificant endoscopic findings 50 (58.8) 13 (59.1) .982†

elicobacter pylori positivity 43 (50.6) 7 (31.8) .116†

Data are presented as means � SDs or numbers (percentages) when
ppropriate. MP, methylprednisolone; ATG, antithymocyte globulin.
*Mann-Whitney U test.
†Chi-square test.
‡Fisher exact test.
rophylaxis covering the first few months after transplanta-
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ion and must be aware of the greater possibility of GI
leeding during AREs.
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