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‘ ABSTRACT ’ The CETRA study assessed in renal transplant recipients the prevalence of gastrointestinal (GI) symptoms and their
impact on quality of life (QoL). This post-hoc analysis evaluated gender differences in GI symptoms and QoL over 12

months after kidney transplantation. Symptom impact on QoL was assessed by GI QoL index. 857 patients were analyzed (64% males). At 12
months all symptoms were reported with higher frequency at self-assessment that in physicians’ interviews. Physicians reported overall GI
symptoms, dyspepsia, constipation, abdominal pain and gastro-esophageal reflux in significantly more women, while at self-assessment men
reported significantly more diarrhea and women more constipation. Postmenopausal women had also significantly more dyspepsia. The impact of
GI symptoms on QoL was slightly higher in women, but with no statistical or clinical significance. Sex hormone influence on peripheral and
central regulatory mechanisms of the brain-gut axis may have arole in the observed gender differences.
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Introduction

Gastrointestinal (GI) complications are frequent in renal transplantation
recipients, possibly involving any segment of the digestive tract [1,2];
causes may include stress, pre-existing GI disorders, infections or
immunosuppressive treatment [ 1-3].

The CETRA (Complications related to gastroEnteric symptoms in
renal TRAnsplant patients) study assessed patient- and physician-
reported prevalence of GI symptoms and their impact on quality of life
(QoL) in over 1000 Italian kidney transplant recipients with stable
graft function and without underlying diseases that could cause GI
symptoms [4]. The results showed that GI symptoms in the patients'
perspective occurred in almost 90% of stable renal transplant
recipients, with a significant impact on QoL), whereas physicians
significantly underestimated the occurrence of GI problems in their
patients. No significant association between the presence of GI
symptoms and a specific immunosuppressant regimen was found.

Despite the recognized importance of considering gender in evaluating
clinical manifestations of diseases and treatment effects [5-8], little is
known about gender differences in renal transplantation outcomes,
especially in terms of GI complications. It has only been reported that
female sex is a major factor associated with increased risk of
unspecified non-infectious post-transplant diarrhea [9].

Much more evidence has been accumulated about gender differences
in GI symptoms and disorders in the general population. Gender
differences have been reported in the prevalence of symptoms of
functional GI disorders [10] and upper GI symptoms [11]. Twice as
many women than men are affected by irritable bowel syndrome (IBS)
in developed countries, and sex hormone-dependent mechanisms have
been hypothesized [12]. Moreover, among IBS patients, women
experience more psychological and somatic symptoms than men [13].
In patients with gastro-esophageal reflux disease, females were
reported to have more frequent/intense heartburn and extra-
esophageal symptoms and more frequent episodes of abdominal pain,
indigestion and constipation than men [14]. In kidney transplant
recipients, female gender was one factor associated with increased
incidence of Clostridium difficile colitis [15]. Data about gender
differences in QoL in kidney transplant recipients are scarce. A study of
QoL following kidney transplant in end-stage renal disease found a
significant improvement in all QoL parameters, with no gender
differences [16]. Another study evaluating the correlation between
sexual function and QoL after renal transplantation showed that
quality and frequency of sexual intercourse had a greater impact on
QoL inmen thaninwomen [17].

Identifying aspects of life that remain impaired after kidney
transplantation may help in the development of interventions aimed at
improving patients' QoL. Therefore we performed this post-hoc
gender analysis of the CETRA study, aimed at describing the
prevalence of GI symptoms and QoL during 12-month after kidney
transplantation.

Patients and methods

The CETRA study had enrolled 1,130 adult kidney transplant
recipients of either gender (63.5% men), with their allograft
functioning for >6 months and stable serum creatinine level <2.5 mg/dl
[4], excluding patients with a history of severe GI complications
before transplantation. Patients and methods of the CETRA study are
reported in detail elsewhere [4]. Patients who had completed the 12-
month follow-up visit within 9.5-14.5 months from basal visit and had
the evaluation of GI symptoms (by physician and self-assessment)
available at study visits were included in this analysis.

Presence or absence of GI symptoms had been assessed at each study
visit by physicians using the GSRS [18,19], a 15-question scale
assessing the pattern and severity of the following GI symptom
domains: abdominal pain, reflux syndrome, diarrhea, indigestion
syndrome and constipation. Presence of GI symptoms by physicians'
evaluation was based on the affirmative answer of the patients to the
question whether each single symptom was present or not in the last
week before the control visit. Presence of GI symptoms by patients'
self-assessment was based on a score >1 assigned for the level of
discomfort for each symptom in a self-administered questionnaire.

The impact of GI symptoms on patients' QoL had been assessed at each
study visit by means of the GIQLI, a 0-4 scale including 36 items
grouped in five domains: GI symptoms, emotion, physical function,
social function, and medical treatment [20]. A higher score indicated better
QoL. Ongoing therapies were recorded at each study visit: medications for
GI complications (antacids, nonsteroidal anti-inflammatory drugs, bile acid
sequestrants) and type of immunosuppressive regimen (azathioprine,
cyclosporine, mycophenolate sodium, mycophenolate mofetil,
everolimus, sirolimus, tacrolimus, corticosteroids). To evaluate the impact
of menopause on prevalence of GI symptoms and on QoL, since
menopausal status had not been recorded in the CETRA study, it was
estimated that women >50 years were post-menopausal.

Baseline socio-demographic and clinical features are described by
gender. Continuous variables are presented as mean + SD, and
qualitative variables as absolute and relative frequencies. The
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prevalence of GI symptoms (according to patient's and physician's
point of view) was assessed at each study visit as number of patients
affected by each symptom over the total number of patients included in
the analysis at study visit. Comparisons between women and men were
performed by Student's t-test (for continuous variables), > test or
Fisher's exact test (for categorical ones). As post-hoc analysis, the
significance threshold was set at 0.05 (all p-values presented are
exploratory). Patients with missing data in selected parameters were
not excluded from analysis but were simply not evaluated for these
parameters.

Results

The patients evaluable for this analysis were 857, 64% males. Patients'
demographics and baseline clinical characteristics are summarized in
Table 1. Men and women had similar mean age, and 53% of women
compared to 48% of men had <50 years. No significant gender
differences in duration of dialysis, years since transplantation and
frequency of rejection episodes before basal visits were recorded. No
significant gender differences were observed in baseline medications,
either immunosuppressive or non-immunosuppressive. The overall
number of daily pills was also similar in men and women.

At baseline, no differences in GI symptoms were reported by
physicians, whereas at the self-assessment questionnaire a
significantly higher percentage of women complained abdominal
pain/dyspepsia. At 12 months, physicians recorded a higher
prevalence in women than in males of overall GI symptoms (33.0% vs
26.6%; Chi-square p =0.0484), and specifically of constipation,
abdominal pain, dyspepsia, and reflux (Table 2). At the GSRS
questionnaire, all GI symptoms in both genders were reported much
more frequently than in the physicians' interview; at 12 months,
significantly more diarrhea was reported by men, while significantly
more constipation was reported by women (Table 2). At the 12-month
final visit, post-menopausal women (aged >50) reported to physicians
significantly less diarrhea (2.1% vs 8.4%; p=0.0103), but significantly
more dyspepsia (4.8% vs 1.0%; p = 0.0353) than men >50 years.
Gender differences in both physician-recorded and self-reported
symptoms in the <50-year group substantially mirrored those observed
in the overall population.

QoL at baseline was slightly better in men than in women in terms of
total score and emotional status, physical, and social function, but the
difference was not statistically significant (except physical function);
at 12 months, slight, non-significant differences remained for GIQLI
total score, emotional status and social function domains (Table 3).
Very similar results were also obtained among patients <50 years,
whereas in the >50-year group there were no differences at all.

Discussion

Based on clinical history recorded by physicians, overall GI symptoms
at 12 months were significantly more frequent in women than men.
Interestingly, at the patients' self-evaluation, all GI symptoms were
reported with much higher frequency than in the physicians' interview
and this may be due to a greater freedom felt by patients in reporting
symptoms in a self-administered questionnaire than to a doctor and/or
to physician's underestimation of patients' symptoms. Gender
differences were also quite different at the self-assessment
questionnaire. At 12 months, gender differences emerged in bowel
function, with men reporting significantly more diarrhea and women
reporting significantly more constipation. Females are more
commonly affected by constipation than males [21,22], possibly due to
the influence of sex hormones on peripheral and central regulatory
mechanisms of the brain-gut axis, that may contribute to the alterations
in visceral sensitivity, motility, intestinal barrier function, and to the
immune activation of intestinal mucosa. Gender differences have also
been reported in stress response of the hypothalamic-pituitary-adrenal
axis [23-28]. Also in postmenopausal women, altered bowel function
and laxative usage have been reported to be rather common [29].
Conversely, we are not aware of a major prevalence of diarrhea in the
male general population. A paper by Herman et al reported that, among
subjects with IBS, diarrhea was predominant among men, while
constipation was predominant in women [22]. In our study, the female
population aged >50 years, presumably prevalently composed by post-
menopausal women, had again significantly less diarrhea than age-
matched men, but significantly more dyspepsia. As with other
functional GI disorders, some gender-specific features have been
reported in “functional” dyspepsia, a heterogeneous disorder

characterized by relapsing and remitting symptoms, that seems to be of
greater concern in women [30]. Specifically, gender-related
differences have been observed in both the prevalence of individual
dyspepsia symptoms, and in gastric emptying and proximal gastric
motor function. The impact of GI symptoms on QoL was lower in men
than women both at baseline and after 12 months, in terms of overall
score and specific domains, such as emotional status and social
function, but the difference between genders did not reach statistical
significance. Differences in the ways male and female patients cope
with their illness were previously reported, though in a different
disease setting, i.e. following cardiac surgery [31]. Denial was
significantly more common among men, while women showed more
dysphoria, anxiety, and depression. These findings seem to be rather
consistent with our observation of a slightly greater impact of clinical
GI symptoms on women's compared to men's QoL. However, the
importance to recognize the minimal clinically important difference in
health-related QoL (in GI QoL in particular) has been discussed in the
literature [32-36].

GI symptoms in renal transplant recipients are thought to be possibly
related not only to stress, infections and/or exacerbation of pre-
existing gastrointestinal pathology, but also to potential GI side effects
of immunosuppressive treatments. Women are generally more prone
to suffer from side effects of medication [8,37]. However, CNIs and
mycophenolates are based on plasma levels and are thus related, at the
same bioavailability, to the weight of the individual. This might reduce
therisk of a different side effect profile between genders.

Our study has some limitations. The study had not been designed for a
between-gender comparison, therefore the sample size had not been
calculated to detect gender differences and genders were not properly
balanced. Some data (such as therapies) were collected retrospectively;
however, prevalence of GI symptoms and QoL were assessed
prospectively for 12 months. Lastly, major outcome measures are based
on subjective evaluations; however, this is consistent with the focus of
this analysis on patients' symptoms and QoL.

In conclusion, some statistically significant and clinically relevant
gender differences in bowel and digestive function emerged among
kidney transplant recipients. The influence of sex hormones on
peripheral and central regulatory mechanisms of the brain-gut and the
hypothalamic-pituitary-adrenal axes may account for such differences.
Whereas females have been often reported to be more prone to develop
drug side effects [8,37], in this clinical setting, the patient's tailored
immunosuppressant dosage may explain the reduced gender
differences.

Table 1—Patients’ demographics and clinical characteristics

Males Females

Age 49.6 £12.2 |n=548 |48.1+11.6 |n=309

<50 years 261,47.6 163, 52.8

>50 years 287,52.4 146,47.2
Years on dialysis 3.6+3.7 n=494 |(3.4+3.2 n=281
prior to transplant
Years since transplant|5.7 £5.2 n=548 (6.1 £5.7 n=309
Rejection phenomena|108, 20.3 47, 14.6
Serum creatinine 1.5+£0.4 n=475 |1.3+£0.4 n=279
(mg/dl)
Creatinine clearance [62.9 +20.2 [n=473 |[55.9+19.2 |n=276
(ml/min)
Serum blood urea 59.2+£26.1 |n=454 |52.6+26.7 |n=249
nitrogen (mg/dl)
Serum albumin 43+04 n=309 |(4.2+0.4 n=244
(mg/dl)
Serum glucose 952+252 |n=452 [94.1+26.2 |n=247
(mg/dl)
Hemoglobin (g/dl) [13.6+1.6 [n=513 [12.5+1.4 |n=291

Continuous variables are reported as mean + standard deviation;
categorical variables as relative and absolute frequencies.

Percentages computed out of patients without missing answers.
All comparisons between males and females were non-significant (p-
value>alpha=0.05).
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Table 2 — Prevalence of gastrointestinal symptoms as reported by physician’s interview

Physician's interview Patients' self-administered GSRS
Baseline 12-month visit Baseline 12-month visit
Males Females Males Females Males Females Males Females n=309
n=548 n=309 n=548 n=309 n=548 n=309 n=548
Overall GI 202 (36.9) |125(40.5) |146 (26.6) 102 (33.0)*  [485(88.5) 273 (88.3) 446 (81.4) 254 (82.2)
symptoms®
of moderate to high 195 (35.6) 118 (38.2) 142 (25.9) 89 (28.8)
intensity®°®
Diarrhea 76 (13.9) |39 (12.6) 44 (8.0) 14 (4.5) 206 (37.6) 110 (35.6) 226 (41.2) 101 (32.7) *
Abdominal 133 (24.3) |78 (25.2) 97 (17.7) 60 (19.4)
distension
Indigestion 439 (80.1) 233 (75.4) 413 (74.4) 220 (71.2)
syndrome
Constipation 61 (11.1) |45 (14.6) 46 (8.4) 45 (14.6)** (286 (52.2) 165 (53.4) 254 (46.4) 165 (53.4) *
Abdominal pain 44 (8.0) 34 (11.0) 25 (4.6) 27 (8.7)* 291 (53.1) 202 (65.4)° 277 (50.5) 175 (56.6)
Dyspepsia 27 (4.9) 22 (7.1) 9 (1.6) 22 (7.1)°
Gastro-esophageal (59 (10.8) |45 (14.6) 33 (6.0) 33 (10.7)* 160 (29.2) 103 (33.3) 183 (33.4) 118 (38.2)
reflux

Chi-square test patients with GI symptoms (overall and domains)
based on physicians’ interview or patients’ self-administered GSRS
(males vs females) was performed.

*Prob<0.05; ** Prob<0.01; § Prob<0.001

In physician’s interview diarrhea includes increased passage of stools,
loose stools, bowel urgency; abdominal distension includes
borborygmi, abdominal distension, eructation, increased flatulence;
indigestion domain includes rumbling, bloating, belching, and
breaking wind; constipation includes reduced passage of stools, hard
stools, incomplete bowel emptying; abdominal pain includes
abdominal pain/discomfort; dyspepsia includes epigastrial
discomfort, nausea and vomiting; gastro-esophageal reflux includes
heartburn and acid regurgitation.

In patients’ assessment diarrhea domain includes diarrhea, loose

stools, and urgent need to have a bowel movement; indigestion domain
includes rumbling, bloating, belching, and breaking wind;
constipation domain includes constipation, hard stools, and sensation
of not completely emptying the bowels; abdominal pain/dyspepsia
domain includes pain or discomfort in your upper abdomen or the pit of
your stomach, hunger pain, nausea; reflux domain includes heartburn
and acid reflux.

Categorical variables are reported as relative and absolute frequencies.
°In patients’ assessment, GI symptoms were considered present in all
patients having scored at least one item >1 at the GSRS questionnaire.

°°In patients’ assessment, symptoms were considered of moderate to
high intensity when scored >4 at the GSRS questionnaire.

Table 3 - Impact of GI symptoms on male and female patients’ QoL, as measured by GIQLI

Domain Baseline 12-month visit

Males Females Males Females

n =480 n=264 n=508 n=277
GIQLI total score 124.4+£17.0 1225+ 17.8 1252+ 16.2 1229+17.9
GI symptom domain 35+0.5 35+05 35+0.5 35+05
Emotional status domain 33+0.7 32+0.7 3.4+0.6 33+0.7
Physical function 3.4+0.6 3.3+0.7* 34+0.5 34+0.6
Social function 3.6+0.6 3.5+£0.6 34+0.8 33+0.8
Medical treatment 3.8+£0.5 3.8+£0.5 3.7+0.5 3.7+0.5

T-test males vs females was performed.
*Prob<0.05.
Results are presented as mean =+ SD.
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