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Abstract: Chronic Kidney Disease (CKD) is defined as the presence of objective kidney damage or Glomerular
Filtration Rate (GFR) of 6oml/min/1.73m? or less, for at least 3 months, irrespective of the underlying etiology of
kidney damage. It results in various complications involving virtually every system of the body. Gastrointestinal (GI)
complications are known to occur commonly in patients with CKD. In this study, 100 patients of CKD stage 3-5 (GFR
<60 ml/min/1.73m?*) were evaluated for presence of any upper Gl lesions, using Upper Gastrointestinal Endoscopy
(UGIE) so as to guide for early preventive and therapeutic strategies. 86% of total patients studied had one or more
upper Gl lesions; gastritis, esophagitis and gastric ulcer being the most prevalent lesions. These lesions are more
common in advanced stages of CKD. The symptoms due to these lesions can markedly affect the quality of life and
contribute to increased rates of malnutrition among CKD patients. Recognition of their presence, early diagnosis and
management of these upper Gl lesions can reduce morbidity and mortality in CKD patients.
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INTRODUCTION
Chronic kidney disease (CKD) is a long term
disorder which can arise from damage to the kidneys
from variety of diseases. According to the Kidney
Disease Outcomes Quality Initiative (KDOQI) Clinical
practice guidelines, to diagnose CKD, there must be'

1. Kidney damage for >3months defined as either
structural or functional abnormalities.

2. Glomerular Filtration Rate (GFR) <6oml [/ min /
1.73m? for >3 months with or without evidence of
structural damage.

CKD is a silent epidemic of the 215 century.
Surveys have suggested that as many as 16% of the
adult population have CKD. Its occurrence is not
confined to developed countries; it is universal. Every
year over one lakh people in India are diagnosed with
CKD necessitating a kidney transplant or continual
dialysis*3.

CKD leads to disturbances in the function of
virtually every organ system. The gastrointestinal
complications include anorexia, nausea and vomiting,
hiccups, stomatitis, oesophagitis (with or without
fungaljviral  infection) and abnormalities in
oesophageal motility, gastritis, duodenitis, peptic ulcer,
hiatus hernia, colonic diseases in the form of
angiodysplasia, colonic obstruction, pseudo
obstruction and resultant bowel perforation,
diverticulosis (particularly in patients with polycystic
kidney disease), idiopathic ascites and peritonitis®.
Patients with End stage renal disease (ESRD) also
suffer from recurrent gastrointestinal bleeding
episodes with superficial mucosal inflammatory lesions
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as the underlying cause along with effects of uremia on
the gastrointestinal mucosa and platelet adhesiveness.
The role of heparinization in patients on dialysis has
also been implicated in the etiology of gastrointestinal
bleeding>.

Upper gastrointestinal endoscopy is not only
sensitive to pick milder inflammatory changes or
superficial ulcerations, but also helps in pinpointing the
source of bleeding. Upper gastrointestinal bleeding is
reported to be the cause of death in 3-7% patients with
moderate to severe CKD>.

The etiology of upper Gl disorders in ESRD is
multifactorial  and  includes  hypergastrinemia,
Helicobacter pylori infection, effects of uremia on the
Gl mucosa, psychological stress, endocrine
disturbances of CKD, gastroparesis, and miscellaneous
causes like acidosis, hypo or hypercalcemia,
hyperkalemia and hyperparathyroidism®72,

The aim of this study was to determine the
prevalence of various upper Gl lesions in patients with
Chronic Kidney Diseases (GFR <60 ml/min/1.73 m?) by
means of Upper Gl Endoscopy and to evaluate their
relationship with stage of CKD or GFR.

MATERIALS AND METHODS
This study was carried out in 100 cases
diagnosed as CKD, admitted in  Medical
wards/Nephrology department of Guru Nanak Dev
Hospital attached to Government Medical College,
Amritsar, after obtaining their informed consent.
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Inclusion criteria

Adult patients diagnosed as having CKD, with
GFR <60ml/min/1.73m? (stage 3-5) and aged more than
18 years were included in this study.

Exclusion criteria

1. Patients of acid peptic disease.

2. Patients on high dose NSAIDS for a long
duration.

3. Patients of cirrhosis with esophageal varices.

4. History of chronic alchoholism [ chronic
smoking / chronic tobacco chewing.

5. Patients of connective tissue disorders.

Diagnosis of CKD was established on the basis
of clinical, biochemical and radiological
(ultrasonography) findings. A detailed history of the
patient with special reference to gastrointestinal
symptoms like nausea, vomiting, anorexia, metallic
taste, hiccups, abdominal pain, hematemesis etc. was
taken followed by thorough clinical examination. Data
was analysed using standard statistical methods.

1. Routine investigation like haemoglobin, total
leucocyte count (TLC), differential leucocyte count
(DLC), urine complete, fasting blood sugar, blood urea,
serum creatinine and electrocardiogram (ECG) were
done.

2. Glomerular filtration rate (GFR) was calculated
using the Cockcroft-Gault equation?®.

Estimated Creatinine-clearance (ml/min) =
(140 — Age) x Body Weight (Kg)
72 x Serum Creatinine (mg/dl)
(Multiply by 0.85 in females)

3. Fibreoptic esophago-gastro-duodenal
endoscopy was done in all the cases selected for this
study. The oesophagus, stomach and proximal
duodenum were examined for evidence of any
inflammatory mucosal changes, erosions, ulcerations,
bleed etc.

RESULTS

Among the 100 patients studied, 46% were
males and 54% were females. Mean age of subjects
under study was 44 years and mean weight was 50kg.
Mean blood urea and mean serum creatinine were 130
mg/dl and 7.39 mg/dl respectively. 42% of the patients
under study had serum creatinine levels between 4-7
mg/dl, 12% had levels between 1-4 mg/dl, 28% had levels
between 7-10 mg/dl, 14% patients had levels between
10-13 mg/dl and only 4% had levels more than 13mg/dl. It
was observed that out of 100 patients, 98 had GFR less
than 30ml/min/m?2. 76% of these patients were found to
be in Stage 5 of CKD and 22% were in Stage 4 of CKD.
Only 2 patients were in Stage 3.
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Various gastrointestinal symptoms were noted
in the patients under study. It was found that 80% of
the total patients had one or the other Gl symptoms.
There was no sex predilection for any Gl symptom and
all the symptoms were equally distributed in males and
females. 38% of patients had vomiting, 34% had
anorexia, 26% had nausea, 16% had epigastric pain and
6% had hiccups. None of the patients had upper Gl
bleed. 20% of the patients had no Gl symptoms (Table

1).

Table 1: showing gastrointestinal symptoms and no. of
patients

Gl Symptoms No. of Patients
Anorexia 34
Nausea 26
Vomiting 38
Hiccups 6
Epigastric Pain 16
No Gl Symptoms 20

Gl symptoms varied in relation to serum
creatinine levels. 50% of patients having serum
creatinine levels between 1-4 mg/dl had anorexia, 33%
had nausea, 67% had vomiting while 17% had no Gl
symptoms. In patients with serum creatinine levels
between 4-7 mg/dl, 29% had anorexia, 14% had nausea,
24% had vomiting, 24% had epigastric pain and 24% had
no Gl symptoms. In patients with serum creatinine
levels between 7-10 mg/dl, 36% had anorexia, 43% had
nausea, 29% had vomiting, 7% had hiccups, 21% had
epigastric pain and 21% had no Gl symptoms. In patients
with serum creatinine levels between 10-13 mg/dl, 14%
had anorexia, 29% had nausea, 71% had vomiting, 29%
had hiccups and 14% had no GI symptoms. 50% of the
patients with serum creatinine levels more than 13
mg/dl had vomiting and 50% had epigastric pain.

Similarly, with respect to GFR, patients with
GFR between 30-60 ml/min/m? were two in number and
both had anorexia and nausea. Among patients with
GFR between 15-30 ml/min/m?, that is, Stage 4 CKD, 45%
had anorexia, 18% had nausea, 36% had vomiting, 18%
had epigastric pain and 18% had no Gl symptoms. In
patients with GFR less than 15ml/min/m?, that is, Stage
5 of CKD, 26% had anorexia, 26% had nausea, 37% had
vomiting, 8% had hiccups, 13% had epigastric pain and
21% had no Gl symptoms (Table 2, Graph 1)
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Graph 1: shows no. of patients having gastrointestinal
symptoms in relation to GFR

Upper Gl endoscopy of patients revealed that
86% of total patients studied had one or more upper Gl
lesions. 68% patients had gastritis, 42% had esophagitis,
22% had gastric ulcer, 8% had duodenitis, 6% had hiatus
hernia, 2% had duodenal ulcer and 14% had no Gl lesions
(Table 3).

Table 3: showing endoscopic findings and no. of
patients

Endoscopic findings  No.of Patients

Esophagitis 42
Gastritis 68
Duodenitis 8
Gastric Ulcer 22
Duodenal Ulcer 2
Hiatus Hernia 6
Normal 14

Endoscopic upper Gl lesions varied in relation
to serum creatinine levels. In patients with serum
creatinine between 1-4 mg/dl, 17% had esophagitis, 34%
had gastritis, 17% had duodenitis and 50% had no Gl
findings. In patients with serum creatinine between 4-7
mg/dl, 43% had esophagitis, 67% had gastritis, 9% had
duodenitis, 14% had gastric ulcer, 5% had duodenal ulcer
and 14% had no Gl lesions. In patients with serum
creatinine between 7-1omg/dl, 43% had esophagitis, 71%
had gastritis, 7% had duodenitis, 36% had gastric ulcer,
21% had hiatus hernia and 7% had no Gl lesions. In
patients with serum creatinine between 10-13mg/dl, 57%
had esophagitis, 86% had gastritis and 43% had gastric
ulcer. In patients with serum creatinine levels more
than 13mg/dl, 50% had esophagitis and all were having
gastritis.

With respect to GFR, it was observed that both
patients in Stage 3 of CKD had no endoscopic Gl lesion.
Among patients in Stage 4 of CKD, that is, GFR
between 15-30 ml/min/m?, 27% patients had esophagitis,
36% had gastritis and 9% had duodenitis while 45% had
no Gl lesion. Among patients in Stage 5 of CKD, that is,
GFR less than 15ml/min/m? 47% had esophagitis, 79%
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had gastritis, 8% had duodenitis, 29% had gastric ulcer,
3% had duodenal ulcer, 8% had hiatus hernia and 3% had
no Gl lesion (Table 4, Graph 2).

Table 4: showing no. of patients with endoscopic
findings in relation to GFR

Endoscopic findings 15-30 ml/min <15 ml/min
Esophagitis 6 36
Gastritis 8 60
Duodenitis 2 6
Gastric Ulcer - 22
Duodenal Ulcer - 2
Candidiasis

Hiatus Hernia

Normal 10 2
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Graph 2: showing no. of patients with endoscopic
findings in relation to GFR. All findings were more
prevalent in stage 5 CKD.

DISCUSSION
Patients with CKD often suffer from
comorbidities such as diabetes and coronary artery
disease; however, the most common, non-renal,
chronic disorders in patients with ESRD are
gastrointestinal disorders™. This highlights the need to
understand the gastrointestinal disorders that
accompany CKD. This study examined the most
common upper Gl lesions that occur in patients with
CKD using upper Gl endoscopy. Prevalence of Gl
symptoms in patients with CKD is thought to range
from 70 to 79%. The prevalence of these disorders is
generally similar in predialysis patients, patients on
hemodialysis, and patients on peritoneal dialysis', but
a trend towards increasing symptoms with increasing

duration and severity of CKD exists.

Various Gl symptoms were noted in the
patients under study. It was found that 80% of the
patients had one or the other GI symptoms. This result
was consistent with the studies conducted by Farsakh
et al,” in 1996 (prevalence of Gl symptoms was 70% in
CKD patients undergoing hemodialysis), and Cano™ in
2007 (72% CKD patients had Gl symptoms). In a
prospective study of 85 patients admitted to a dialysis
unit, Margolis et al,” noticed that 59% patients had
symptoms of nausea, vomiting, or epigastric pain. The
clinical syndrome of uraemia is known to be associated
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with prominent Gl symptoms. Most common are
anorexia, nausea, intermittent vomiting and hiccups.
Sometimes there is a selective loss of appetite for
foods high in proteins™. Some of the symptomatology
is no doubt due to central effects of urea and other
metabolic waste products which circulate in high
concentrations in blood, but there are significant
lesions in Gl tract as well. These symptoms usually
respond to protein restriction. When kidney disease is
advanced, dialysis may be required for their control.
Intractable hiccup is another problem which has been
seen even in well dialysed patients.

In this study, it was observed that nausea,
vomiting and hiccups were more common in patients in
Stage 5 CKD than in patients in Stage 4 CKD. This shows
that uraemia has some role in causing these Gl
symptoms.

In this study, various upper Gl lesions were
found in 86% of the patients; only 14% of the patients
had no Upper Gl lesions on endoscopy. In a similar
study carried out by Nardone' in 2005 with 50 CKD
patients, it was observed that 9o% patients had upper
Gl lesions on endoscopy. Khedmat™ in 2007 observed
that 79% CKD patients had upper Gl lesions. Al-Mueilo in
his study on 54 patients on chronic hemodialysis found
that endoscopic findings were abnormal in 49 (90.7%)
patients’®. Wee et al., (1990)7 observed endoscopic
signs of gastro duodenal mucosal inflammation
including erythema, petechiae and erosions in
approximately half of all the uraemic patients on
maintenance hemodialysis.

This study revealed gastritis to be the most
frequent lesion in patients of CKD. It was found in 68%
patients. This result was similar to the findings of study
by Nardone' who found that 56% of CKD patients had
gastric erosions. In his study, only 18% of CKD patients
had esophagitis, but in our study, 42% of patients had
esophagitis. This finding was similar to the findings of
study by Khedmat®, who found esophagitis to be
present in 38% of the patients undergoing
hemodialysis. Misra et al.,’® found esophagitis in 47% of
the CKD patients in his study. Margolis et al.,” found
gastritis in 22% and esophagitis in 13% patients. Al-
Mueilo™ observed chronic gastritis in 20 (37%), acute
gastritis in 13 (20.1%), duodenal ulcer in 6 (11.1%),
duodenitis with or without erosions in 5 (9.3%),
gastroduodenitis in 3 (5.56%), and gastroesophageal
reflux disease in 2 (3.7%) out of the total 54 subjects
that he studied.

McConnell et al., studied gastric acid secretion
in uremic patients. All 15 patients on chronic
hemodialysis at the time of study had high normal to
increased gastric acid secretion, both basal and
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stimulated®. Other authors have also demonstrated
that patients with CKD who are on maintenance
hemodialysis tend to be relative hyper secretors of
gastric acid.

In 2000, Van Vlem prospectively assessed
gastric emptying in 53 non-diabetic patients (26 on
hemodialysis and 27 healthy controls)®. Gastric
emptying was significantly longer in dyspeptic patients
on hemodialysis than in healthy controls and in
dyspeptic patients on hemodialysis than in non-
dyspeptic patients on hemodialysis. Delayed gastric
emptying may explain gastritis, gastric erosions and
ulceration observed in CKD patients.

Helicobacter pylori infection may also
contribute to the increased prevalence of upper Gl
lesions in CKD patients. Although some studies have
shown that the prevalence of H. pylori infection is
higher in patients with CKD than in the general
population', other studies have not'3*"*2. The
reported prevalence of H. pylori infection varies greatly
- ranging from 49% to 66% in patients with CKD and
from 35% to 75% in control groups™. Al-Mueilo™ in his
prospective study on 54 chronic hemodialysis patients,
performed upper Gl endoscopy and multiple antral
gastric biopsies for histological examination and H.
pylori detection. Histological examination of biopsies
documented chronic active gastritis in 28 (51.9%)
patients. Helicobacter pylori were present in 34 (63%)
patients. Misra et al., in a similar study observed that
prevalence of H. pylori was less in patients as controls
(35.2% Vs 54%) and concluded that upper Gl tract
abnormalities in CKD mainly occur due to metabolic
changes in response to high urea concentration in
gastric juice and are not related to H. pyloriinfection.

In this study, duodenitis and duodenal ulcer
were found in 8% and 2% of total patients respectively.
Some studies conducted earlier found higher number
of patients having duodenitis and duodenal ulcer.
Margolis et al,” found duodenitis in 60% of the CKD
patients. Nardone' in his study noticed duodenal
erosions in 36% and duodenal ulcer in 6% patients.
Khedmat' observed erosive duodenitis in 26% patients.
Al-Mueilo™ found duodenitis in only 9.3% patients in his
study.

Hiatus hernia was found in 6% patients in this
study. According to the study conducted by Farsakh et
al,™ hiatus hernia was more frequent in hemodialysis
patients. Khedmat™ noticed hiatus hernia in 9%
patients. Potential causes include protein malnutrition
with defective collagen synthesis, or altered muscle
tone.
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Y. Kawaguchi et al., (2009)? in his study on 156
CKD patients observed that overall prevalence of GERD
was 34.0%. In patients on hemodialysis, the prevalence
of GERD was 50%, thus concluding that the prevalence
of GERD tends to increase as renal function worsens.

The endoscopic lesions were more common in
patients in stage 5 CKD than in patients in stage 4 CKD.
86% of the patients having esophagitis were in stage 5
CKD whereas only 14% of the patients having
esophagitis were in stage 4 CKD. Similarly, 88% of the
patients having gastritis were in stage 5 of CKD
whereas only 12% of the gastritis patients were in stage
4 CKD. None of the patients in stage 4 or less had
gastric ulcer whereas 22 patients in stage 5 CKD had
gastric ulcers. Among patients with CKD stage 4, 45%
had no Gl lesion whereas among stage 5 CKD patients,
only 3% had no lesions.

In both the general population and in patients
with CKD, Gl symptoms can markedly affect quality of
life and psychological well-being. In general, patients
who experience Gl symptoms have higher rates of
health-care use and health-care expenditure than
patients without these symptoms. Gl symptoms have
also been linked to increased rates of malnutrition, and
malnutrition has been independently associated with
increased morbidity and mortality in patients with
ESRD**#%, Recognition of their presence, early diagnosis
and management of these upper Gl lesions can reduce
morbidity and mortality in CKD patients.

CONCLUSIONS

Gastrointestinal symptoms are common in
CKD patients and constitute an important cause of
seeking medical care in these patients. Upper Gl
symptoms like nausea, vomiting and hiccups tend to
worsen with increasing uremia. Gastritis is the most
prevalent upper Gl lesion in CKD patients followed by
esophagitis, gastric ulcer, duodenitis, hiatus hernia and
duodenal ulcer. The upper Gl lesions are more common
in stage 5 CKD patients than in stage 4 CKD patients.
Early diagnosis and management of these upper Gl
lesions in CKD can reduce morbidity and prevent fatal
complications like massive upper Gl bleed.

REFERENCES
1. National Kidney Foundation: K/DOQI Clinical Practice
Guidelines for Chronic Kidney Disease: Evaluation,
classification and stratification, Am J Kidney Dis, 2002,
39(2, Suppl 1), 46-50.

2. Agarwal SK, Srivastava RK, Chronic Kidney Disease in

India - Challenges and Solutions, Nephron Clin Pract,
2009, 111,197-203.

www.ijbio.com

10.

11.

12.

13.

14.

15.

16.

Int. J. Bioassays, 2014, 3 (1), 3526-3531

Prabahar MR, Chandrasekaran V, Soundarajan P, Renal
Data from the Asia-Africa, Soudi Journal of Kidney
Diseases and Transplantation, 2008, 19, 847-53.

Rosenstock JL, Michelis MF, Etiology, diagnosis and
management of chronic renal insufficiency in the aged,
In: Nunez JFM, Cameron JS, Oreopoulos DG, editors, The
aging kidney in health and disease, 2nd ed, Springer
Science and Business Media, New York, 2008, 432-3.

Wasse H, Risk factors for upper gastrointestinal bleeding
among end-stage renal disease patients, Kidney Int,
2003, 64, 1455-61.

Kang JY, Wu AY, Sutherland IH, Vathsala A, Prevalence
of peptic ulcer in patients undergoing maintenance
hemodialysis, Dig Dis Sci, 1998, 33, 774-8.

Muto S, Murayama N, Asano Y, Hosoda S, Miyata M,
Hypergastrinemia and achlorhydria in chronic renal
failure, Nephron, 1985, 40, 143-8.

Monnikes H, Tabbe JJ, Hildebrandt M, Ark P, Osmanoglu
E, Rose M et al, Role of stress in functional
gastrointestinal disorders - evidence for stress-induced
alterations in motility and sensitivity, Dig Dis, 2001, 19,
201-11.

Bargman JM, Skorecki K, Chronic kidney disease, In:
Fauci AS, Braunwald E, Kasper DL, Hauser SL, Longo DL,
Jameson JL, Loscalzo J, editors, Harrisons principles of
internal medicine, 17th ed, 2nd vol, Mcgraw Hill
Companies, New York, 2008, 1762-3.

Cano AE, Gastrointestinal symptoms in patients with
end-stage renal disease undergoing treatment by
hemodialysis or peritoneal dialysis, Am J Gastroenterol,
2007,102,1990-7.

Farsakh A, Roweily E, Rababaa M, Butchoun R,
Evaluation of the upper gastrointestinal tract in uraemic
patients undergoing haemodialysis, Nephrol Dial
Transplant, 1996, 11, 847-50.

Margolis D, Sayler J, Zuckerman G, Prospective
evaluation of upper gastrointestinal disease in uremic
patients, Kidney Int, 1976, 10, 504-6.

Zelnick EB, Goyal RK, Gastrointestinal manifestations of
chronic renal failure, Seminars in Nephrology, 1981, 2, 12-

14.

Nardone G, Gastroduodenal lesions and Helicobacter
pylori infection in dyspeptic patients with and without
chronic renal failure, Clin Nephrol, 2005, 10, 53-8.

Khedmat H, Gastroduodenal lesions and Helicobacter
pylori infection in uremic patients and renal transplant
recipients, Transplant Proc, 2007, 39, 1003-7.

Al-Mueilo SH, Gastroduodenal lesions and Helicobacter

pylori infection in hemodialysis patients, Saudi Med J
2004, 25(8), 1010-4.

3530



Mohit Goyal et al.,

21.

22.

23.

24.

25.

Int. J. Bioassays, 2014, 3 (1), 3526-3531

Muto S, Murayama N, Asano Y, Hosoda S, Miyata M,
Hypergastrinemia and achlorhydria in chronic renal
failure, Nephron, 1985, 40, 143-8.

Yasuda G, Prevalence of constipation in continuous
ambulatory peritoneal dialysis patients and comparison
with hemodialysis patients, Am J Kidney Dis, 2002, 39,
1292-9.

Kawaguchi Y, Mine T, Kawana |, Yasuzaki H, Kokuho T,
Gastroesophageal reflux disease in hemodialysis
patients, Tokai J Exp Int Med, 2009, 34(3), 80-3.

Kopple JD, Effect of nutrition on morbidity and mortality
in maintenance dialysis patients, Am J Kidney Dis, 1994,
24,1002-9.

Hakim RM, Levin N, Malnutrition in hemodialysis
patients, Am J Kidney Dis, 1993, 2, 125-37.

Source of support: Nil
Conflict of interest: None Declared

17. Wee A, Kang JY, Ho MS, Choong HL, Wu AYT, Sutherland
IH, Gastroduodenal mucosa in uremia: endoscopic and
histological ~correlation and the prevalence of
Helicobacter-like organisms, Gut, 1990, 31,1093-4.

18. MisraV, Misra SP, Shukla SK, Endoscopic and histological
changes in upper gastrointestinal tract of patients with
chronic renal failure, Indian J Pathol Microbiol, 2004,
47(2), 170-3.

19. McConnell JB, Thjodleifsson B, Stewart WK, Gastric
function in chronic renal failure: Effects of maintenance
hemodialysis, 1975, 1, 1121-3.

20. Van Vlem B, Delayed gastric emptying in dyspeptic
chronic hemodialysis patients, Am J Kidney Dis, 2000, 36,
962-8.

www.ijbio.com

3531



