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Objectives: To determine the prevalence of GIS and identify their determi-
nants in adults on maintenance hemodialysis in Cameroon. Patients and
Methods: This hospital-based cross-sectional study was conducted from
January to May 2017 at the Yaounde University Teaching Hospital dialysis
center. All conscious consenting adults’ patients who provided a written in-
formed consent and have been on hemodialysis for more than three months
with an arterio-venous fistula were recruited. All chronic hemodialysis pa-
tients of the center dialyze 4 hours twice a week. All patients with dementia
were excluded. We collected demographic, clinical, and paraclinical data and
used Rome IV modified GIS rating scale. Parametric and non-parametric
tests were used to compare variables. Results: We included 83 (72.3% males)
participants with a mean (SD) age of 50 (12) years. Hypertension (31.3%),
chronic glomerulonephritis (26.5%) and diabetes mellitus (20.5%) were the
leading baseline nephropathy. There were 31 (37.3%) participants with psy-
chiatric disorders including anxiety (45.2%) and depression (54.8%). The bi-
ological abnormalities were increased parathormone (20.5%), hypocalcemia
(24.1%), hyperphosphatemia (32.5%), increased C-reactive protein (46.4%)
and anemia (68.7%). The GIS was reported in 73 (87.9%) participants. Diar-
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rhea (47%), constipation (38.6%), vomiting (38.6%), anorexia (33.7%) and
nausea (31.3%) were the main GIS observed. The presence of hypertension
was the only association with the GIS (p = 0.02). We did not find any associa-
tion between GIS and age, gender, diabetes mellitus, psychiatric disorders and
duration in dialysis (all p > 0.1). Conclusion: We reported a high prevalence
of GIS in this mainly young adult population. This could be related to their
under-dialysis status and suggest the increased frequency of dialysis session
in this setting.
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1. Introduction

Gastrointestinal symptoms (GIS) are common in patients on maintenance he-
modialysis (HD) and constitute an important cause of morbidity. Studies re-
vealed a high prevalence of GIS ranging from 51% to 79% in chronic
hemodialyzed patients [1]-[7]. They are dominated by nausea, vomiting, ab-
dominal pain, constipation, and diarrhea, and cause major impairment of daily
life activities [1] [8]. These GIS could be improved, worsened or not influenced
by hemodialysis [2] [8] [9] [10] [11].

The pathophysiology of GIS is multifactorial; GIS could be related to the in-
creased concentration of gastrointestinal (GI) hormones (gastrin, cholecysto-
kinin, gastric inhibitory peptide and glucagon), the presence of Helicobacter py-
lori, the alterations of colonic flora due to uremic molecules retention in GI
tract, lifestyle changes, anxiety and depression, and the gastroparesis with higher
gastric retention and prolonged gastric emptying [8] [12]. The GIS are function-
al or organic regarding the absence or presence of GI lesions respectively. The
functional disorders are highly frequent in patient on maintenance HD and as-
sociated with psychological factors, visceral hypersensitivity, and altered GI mo-
tility [8] [9] [10].

Studies in patients on maintenance HD revealed that GIS are more severe in
older patients compared to younger, more common in females, associated with
comorbidities (hypertension, diabetes and heart disease) and impairment in
psychological general well-being, favored by poor nutritional status, and increase
with the duration in dialysis [2] [13] [14] [15].

In sub-Saharan Africa setting, there is a dearth of literature assessing the GIS
in chronic HD. It’s important to characterize the magnitude of the problem re-
garding the potential benefit of L-Carnitine supplementation on the improve-
ment of muscle discomfort and GIS in such patients [16]. We therefore under-
take this study aiming to determine the prevalence of GIS and identify their de-
terminants in patients on maintenance HD in the Yaounde University Teaching

Hospital dialysis center.
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2. Patients and Methods
2.1. Study Design and Setting

The Yaounde University Teaching Hospital (YUTH) dialysis center served as the
setting of this hospital-based cross-sectional study conducted from January to May
2017. The center had 10 Nipro Surdial™-55 plus HD generators (Nipro Medical
Devices, Osaka, Japan) and operates HD with synthetic polysulfone dialysis mem-
brane, bicarbonate and heparin. All chronic HD patients of the center dialyze 4
hours twice a week from Monday to Saturday. Ethical approval and administrative
authorization were obtained from the ethic committee of the Higher Institute of

Health Sciences of Bangangté in Cameroon and the YUTH respectively.

2.2. Data Collection

All consenting adults (=18 years old) patients who provided a written informed
consent and have been on HD for more than three months with an arterio-venous
fistula were recruited. All patients with dementia were excluded. All patients, as-
sisted by the investigator who was a final year’s undergraduate medical student,
filled a pre-tested questionnaire; it includes demographic (age, sex and employ-
ment status), clinical (comorbidities, baseline nephropathy, duration in dialysis,
blood pressure, weight, height and GIS) and paraclinical (calcemia, phosphatemia,
parathormone, albuminemia, hemoglobin, C-reactive protein) data. We used the
Rome IV modified GIS rating scale to collect abdominal bloating and pain, ano-
rexia, burping, constipation, diarrhea, dysphagia, epigastric pain, heart burn, nau-
sea, vomiting and postprandial swelling [17]. All chronic HD patients of the center
had a routine psychiatric evaluation every three months and when indicated. The

diagnosis of anxiety and depression was made by a psychiatrist.

2.3. Definitions

We considered obesity as body mass index (BMI) > 30 kg/m?* whereas hyperten-
sion was defined as the presence of systolic blood pressure (SBP) = 140 mmHg
and/or diastolic blood pressure (DBP) > 90 mmHg at the beginning of the dialy-
sis session. Anemia was defined by haemoglobin level < 10 g/dL. Hypocalcemia
was defined by a serum calcium level < 80 mg/l after correction with albuminemia
whereas hyperphosphatemia corresponded to a serum phosphate level > 50 mg/l.
Increased parathormone (PTH) level was considered when a serum PTH level was
above 9 times the upper limit of the normal value (>70 pg/ml). Hypoalbuminemia
was a serum albumin level < 30 g/1 while increased C-reactive protein (CRP) cor-

responded to a serum level > 6 mg/1.

2.4. Statistical Analysis

We entered and coded data using EPI info version 7.0 whereas statistical analysis
used Statistical Package for Social Science (SPSS) version 23.0 and CSpro version
6.3. We used mean and standard deviation (SD), and median and interquartile

range (IQR) where appropriate for continuous variables while frequencies and
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proportions were computed for categorical variables. Chi-square test and equiva-
lents, and Student t-test and non-parametric equivalents were used to compare

qualitative and quantitative variables. The level of significance was set at p < 0.05.

3. Results

3.1. Socio-Demographic and Clinical Characteristics of the Study
Population

As presented in Table 1, we included 83 participants with a mean (SD) age of 50
(12) years among whom 60 (72.3%) males and 22 (26.5%) unemployed. Hyper-
tension (97.6%), diabetes mellitus (26.5%) and gout (20.5%) were the main
comorbidities whereas hypertension (31.3%), chronic glomerulonephritis (26.5%)
and diabetes mellitus (20.5%) were the leading baseline nephropathy. We ob-
served that 60 (72.3%) participants had hypertension while 8 (9.6%) were obese.
There were 31 (37.3%) study participants with psychiatric disorders among
which 14 (45.2%) had anxiety and 17 (54.8%) depression.

3.2. Paraclinical Characteristics of the Study Population

We observed a high prevalence of participants with abnormalities of mineral
bone disease including 20 (24.1%) with hypocalcemia, 27 (32.5%) with
hyperphosphatemia and 17 (20.5%) with increased PTH as outlined in Table
2. Anemia was reported in 57 (68.7%) participants while 36 (46.4%) had an in-
creased CRP.

3.3. Type and Frequency of Gastrointestinal Symptoms

In Figure 1, we showed that 73 (87.9%) study participants had at least one GIS.
Diarrhea (47%), constipation (38.6%), vomiting (38.6%), anorexia (33.7%) and
nausea (31.3%) were the main GIS observed among the study population.

Burping 6 (7.2%)
Postprandial swelling 6 (7.2%)
Dysphagia 8 (9.6%)

Abdominal bloating

Abdominal pain

11 (13.2%)

12 (14.5%)

Epigastric pain 15(18.1%)
Heart burn 21 (25.3%)
Nausea 26 (31.3%)

Anorexia 28 (33.7%)

Vomiting 32 (38.6%)
Constipation 32 (38.6%)

Diarrhea 39 (47%)

GIS

10 20 30 40 50 60 70 80

Figure 1. Type and frequency of gastrointestinal symptoms.
GIS—gastrointestinal symptoms.
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Table 1. Socio-demographic and clinical characteristics of the study population.

Variables N (%)
Total 83 (100)
Mean age (SD), years 50 (12)
Sex
Male 60 (72.3)
Female 23 (27.7)
Employment
Yes 61 (73.5)
No 22 (26.5)
Comorbidities
Hypertension 81 (97.6)
Diabetes 22 (26.5)
Gout 17 (20.5)
HIV 6(7.2)
HBV 2(2.4)
Baseline nephropathy
Hypertension 26 (31.3)
Chronic glomerulonephritis 22 (26.5)
Diabetes 17 (20.5)
ADPKD 4 (4.8)
Chronic tubulo-interstitial nephritis 3(3.6)
HIVAN 3(3.6)
Undetermined 8(9.6)

Psychiatric disorders

Yes 31(37.3)
No 52 (62.7)
Mean SBP (SD), mmHg 157.3 (23.9)
Mean DBP (SD), mmHg 88.03 (16.1)
Hypertension, n (%) 60 (72.3)
Mean BMI (SD), Kg/m? 24.9 (3.6)
Obese, n (%) 8(9.6)

ADPKD—Autosomal dominant polycystic kidney disease; BMI—Body mass index; DBP—Diastolic blood
pressure; HBV—Hepatitis B virus; HIV—Human immunodeficiency virus; HIVAN—HIV associated
nephropathy; SBP—Systolic blood pressure; SD—Standard deviation.
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Table 2. Paraclinical characteristics of the study population.

Variables N (%)
Total 83 (100)
Mean calcemia (SD), mg/1 84.7 (13.4)
Hypocalcemia, n (%) 20 (24.1)

Median phosphatemia (IQR), mg/1
Hyperphosphatemia, n (%)

Median parathormone, (IQR), pg/ml

452 (34.7 - 53.9)
27 (32.5)

605.6 (294.7 - 1137.0)

Increased parathormone, n (%) 17 (20.5)
Mean albuminemia (SD), g/l 40.8 (5.7)
Hypoalbuminemia, n (%) 1(1.2)

Mean hemoglobin (SD), g/dl 9(1.8)
Anemia, n (%) 57 (68.7)
Median CRP (IQR), mg/l 6 (2.4 - 20.3)
Increased CRP, n (%) 36 (43.4)

CRP—C-reactive protein; IQR—interquartile range; SD—standard deviation.

3.4. Determinants of Gastrointestinal Symptoms

We found that hypertension was the only associated factor of GIS (p = 0.02). We
did not find any association between GIS and age, gender, diabetes mellitus,
psychiatric disorders and duration in dialysis (all p > 0.1), Table 3.

4. Discussion

This study on the prevalence and determinants of GIS in adults on maintenance
HD in Cameroon revealed a high prevalence occurring in nearly nine out of ten
participants leading by diarrhea, constipation, vomiting, anorexia and nausea.
The presence of hypertension was the only determinant of GIS observed in this
study.

The profile of patients on maintenance HD is similar to the one previously
observed in this setting. Chronic HD patients are mainly young male adults with
hypertension and diabetes mellitus as leading etiological factors and comorbidi-
ties [18] [19] [20].

We observed a high prevalence of GIS occurring in 87.9% similar to the prev-
alence in geriatric population [21]. This prevalence was very high compare to
frequencies reported in the literature [1]-[7]. This high prevalence of GIS could
reflect the under-dialysis status of these patients in relation to the reduced fre-
quency at two weekly dialysis session compare to the three sessions recom-
mended by guidelines; moreover, GIS are mainly uremic symptoms which are
not directly affected by dialysis treatment or dialysis unit care [11]. The type and
profile of GIS were similar to those observed elsewhere with some differences in
their frequencies [1] [4] [5] [14]. These GIS could be explained by the poor ap-
petite in these patients in relation to under-dialysis status [22].

DOI: 10.4236/0jneph.2020.103020

217 Open Journal of Nephrology


https://doi.org/10.4236/ojneph.2020.103020

F.F. Kazeetal.

Table 3. Determinants of gastrointestinal symptoms.

Gastrointestinal manifestations

Variables p-value
Yes No

Mean age (SD) 51.1(11.6) 45.7 (13.9) 0.13
Male sex, n (%) 50 (83.3) 10 (16.7) 0.70
Median BMI (IQR) 23.8 (22.7 - 26.6) 24.5(23.4 - 28.4) 0.49
Unemployment, n (%) 15 (78.9) 5(21.1) 0.50
Psychiatric disorders, n (%) 29 (88.2) 2 (11.8) 0.10
Median duration in dialysis (IQR) 15 (6.8 - 48.0) 24 (8.5 - 56.5) 0.40
Hypertension, n (%) 70 (86.4) 11 (13.6) 0.02
Diabetes, n (%) 20 (90.9) 2(9.1) 0.50
Median hemoglobin (IQR) 8.8 (7.6 - 10.2) 9.2 (8.3 -10.1) 0.35
Median parathormone (IQR) 462.9 (260.4 - 1007.9)  873.1 (669.0 - 1261.0) 0.10
Median calcemia (IQR) 84.9 (79.2 - 95.8) 84 (77.0 - 92.3) 0.59
Median phosphatemia (IQR) 44.4 (33.0 - 53.0) 51.9 (42.2 - 57.0) 0.09
Median albuminemia (IQR) 41 (36.8 - 44.0) 40 (38.1 - 42.4) 0.64
Median CRP (IQR) 4 (1.0 - 18.5) 2 (0.0 - 8.0) 0.22

BMI—Body mass index; CRP—C-reactive protein; IQR—Interquartile range; SD—Standard deviation.

The presence of hypertension was the only associated factors to the presence
of GIS as previously observed [13]. This association suggests that a strict control
of blood pressure could be of help in the management of GIS. As reported in
Asian patients, we did not found an association between the presence of GIS and
diabetes mellitus [7]. Our study did not report any association between age as
well gender and the presence of GIS as observed in such patients elsewhere [13]
[14] [21]. We did not observe any association between the presence of GIS and
longer duration in dialysis as reported by the literature [2] [13]. Despite the lack
of association between the presence of GIS and albuminemia, hemoglobin and
CRP level, there is report from the literature showing that anorexia is associated
with higher concentrations of proinflammatory cytokines and higher levels of
erythropoietin hyporesponsiveness and poor clinical outcome as well as quality
of life in patients on maintenance HD [23]. The lack of various associations be-
tween the presence of GIS and tested variables who have been reported in the
literature could be related to the reduced sample size and frequency of dialysis
session in our study participants. This study did not reveal any association be-
tween the presence of GIS and psychiatric disorders as observed elsewhere in
contrast with others studies which reported a correlation between the presence

of GIS and the impaired psychological well-being [7] [10] [15].

Strengths and Limitations

The main limitations of this study are the lack of endoscopic evaluation as well
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as the assessment of nutritional status and quality of life of these patients. Nev-
ertheless, this study is the first in sub-Saharan Africa setting, to the best of our
knowledge, to assess the prevalence and determinants of GIS in adults on
chronic HD. This study provides baseline data to have the magnitude of the
problem and serves as the basis of further studies to assess the nutritional status,
the quality of life and the effect of L-carnitine supplementation in patient with

GIS in our setting.

5. Conclusion

We reported a high prevalence of GIS in this mainly young adult group similar
to the geriatric population. This could be related to the under-dialysis status of
these patients. These results suggest the increased frequency of dialysis session in

the management of GIS.
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