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Upper Gastrointestinal Disorders
Among Dialysis Patients
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ABSTRACT

The prevalence of co-morbid gastrointestinal symptoms is high in dialysis patients, and dyspeptic symptoms,
such as nausea, vomiting, and epigastric burning are the most common symptoms. Upper gastrointestinal
disorders (e.g., peptic ulcer disease and gastroparesis) underlie most of these symptoms, while less common
but severe complications are also likely that include gastrointestinal bleeding from gastric antral vascular
ectasia, erosions or ulcers. Incidence of gastrointestinal disorders is considered to increase with the duration
of renal failure, independent of dialysis modality. While uremia and dialysis have been linked to an increased
risk of gastrointestinal tract lesions, pathogenesis of gastrointestinal dysfunction in end-stage renal disease is
considered to be multifactorial and has not yet been clarified. In addition, conflicting data exist on the association
of renal dysfunction with gastrointestinal disorders, and there are no explicit guidelines for the management
of co-morbid gastrointestinal problems in patients with concomitant renal failure. Herein, we review the
common upper gastrointestinal disorders that occur among dialysis patients, with an emphasis on prevalence,
pathogenesis and diagnostic strategies.
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DiYALiZ HASTALARINDA ST GASTROINTESTINAL SiSTEM HASTALIKLARI
OZET

Diyaliz hastalarinda komorbid gastrointestinal semptomlar yiiksek prevalansa sahiptir. Bulanti, kusma ve mide yan-
masi gibi dispeptik semptomlar en yaygin gastrointestinal semptomlardir. Ust gastrointestinal sistem hastaliklan
(0rn., peptic iilser hastaligi ve gastroparezi) bu semptomlarin onemli nedenleri arasindadir. Ek olarak gastrik antral
vaskiiler ektaziye bagli kanama erozyon veya iilser gelisimi gibi nadir ancak siddetli komplikasyonlar da gdzlene-
bilmektedir. Gastrointestinal hastalik insidansinin, diyaliz tiiriinden bagimsiz ve renal yetmezlik siiresi ile orantili
olarak artis gosterdigi kabul edilmektedir. Uremi ve diyaliz gastrointestinal sistem lezyon gelisimi igin bir risk faktorii
olmakla birlikte, son donem renal hastaliga bagl gastrointestinal fonksiyon bozuklugu gelisimi ok faktorlii ve heniiz
netlik kazanmamis bir patogeneze sahiptir. Ek olarak, renal fonksiyon bozuklugu ve gastrointestinal bozukluklar
arasindaki iliskiye dair celiskili veriler mevcut olup, renal yetmezlik zemininde gelisen gastrointestinal hastaliklarin
yonetimine dair 6zgiil kilavuzlar bulunmamaktadir. Bu derleme makalede, diyaliz hastalarinda sik gozlenen iist gast-
rointestinal sistem hastaliklari prevalans, patogenez ve tanisal yaklagimlar bazinda sunulmaktadir.

Anahtar sozciikler: Son donem renal hastalik, periton diyalizi, hemodiyaliz, iist gastrointestinal sistem, patogenez

astrointestinal diseases represent the most common, non-renal, chronic dis-
orders that accompany end-stage renal disease (ESRD) (1,2). ESRD has been
associated with a high prevalence, from 70% to 79%, of co-morbid gastroin-

testinal symptoms, which appear to be independent of dialysis modality, while the
incidence of these Gl disorders increases with the duration of renal failure (2-4). The
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most common gastrointestinal symptoms in dialysis pa-
tients include dyspeptic symptoms, such as nausea, vom-
iting, and epigastric burning (2,4-8). Less common but se-
vere complications include gastrointestinal bleeding from
gastric antral vascular ectasia, erosions or ulcers (8).

Underlying these symptoms is a wide(broad) spectrum of
gastrointestinal diseases that include the upper gastro-
intestinal (UGI) tract [e.g., peptic ulcer disease (PUD) and
gastroparesis], the lower gastrointestinal (LGI) tract (e.g.,
diverticular disease, angiodysplasia, mesenteric ischemia,
ischemic colitis, colonic perforation, fecal impaction and
stercoral ulcer, dialysis-related amyloidosis, encapsulating
peritoneal sclerosis, and idiopathic dialysis ascites], and
the accessory digestive glands (e.g., cholecystitis, chole-
cystolithiasis, hepatitis, and pancreatitis) (7,9).

A great number of gastrointestinal complications have
been reported to accompany renal failure based on the
interrelationship of gastrointestinal and renal diseases (8)
(Table 1).

While uremia and dialysis have been linked to an increased
risk of gastrointestinal tract lesions, pathogenesis of gas-
trointestinal dysfunction in ESRD is considered (as a) or (to
be) multifactorial with the contribution of several factors
(2,5,8,10), including gastric hypomotility with delayed
gastric emptying (8), capillary fragility and disordered he-
mostasis of uremia (8), effects of unfiltered humoral fac-
tors or toxins (6), hypergastrinemia (11), reduced visceral
sensitivity (12), comorbidities (8), and medications such as
nonsteroidal anti-inflammatory drugs (NSAIDs) (8,13). In
addition, conflicting data exist on the association between
renal dysfunction and gastrointestinal disorders with no
explicit guidelines for the management of co-morbid gas-
trointestinal problems in renal failure (2,10).

This review focused on UGI disorders among dialysis pa-
tients, the LGI disorders and diseases of accessory diges-
tive glands were not within the scope of the present re-
view. We, therefore, examined the common UGI disorders
that occur among dialysis patients with an emphasis on
prevalence, pathogenesis and diagnostic strategies.

Upper gastrointestinal disorders

Dyspepsia is a set of symptoms suggestive of a reflux, ul-
cer or motility disorder, while associated with increased
likelihood of gastrointestinal complications such as UGI
hemorrhage, disturbed quality of life and poor outcome
of kidney disease (2,7,14).

Table 1. Interrelationship of gastrointestinal and renal diseases®

Gastrointestinal Manifestations of Renal Disease

Acute renal failure
Gastric and duodenal erosions

Gastric perforation

Chronic renal failure

Erosive esophagitis

Erosive and hemorrhagic gastritis

(Nodular) duodenitis

Peptic ulcer disease

Angiodysplasia

Intussusception secondary to mucosal hemorrhage
Diverticula in adult polycystic kidney disease (APCKD)
Salmonella enteritis

Calcific uremic arteriolopathy

Complications of therapy
Kayexalate sorbitol associated GI mucosal injury

Anticoagulant and antiplatelet therapy associated Gl bleeding
Mycophenylate mofetil associated GI mucosal injury(transplants)

Complications of dialysis
Acute fluid loss resulting in nonocclusive intestinal ischemia

Peritonitis (bacterial or chemical) in peritoneal dialysis
Hernia (+/— obstruction or incarceration) in peritoneal dialysis
Sclerosing peritonitis in long-term peritoneal dialysis

Renal transplantation
Gastric and duodenal erosions and ulcers

Esophagitis (often candida)

Mycophenylate mofetil associated Gl mucosal injury

Perforation of colonic diverticula (especially APCKD)

Cecal ulceration

Pseudomembranous colitis (50% of patients receiving antibiotics)
Nonocclusive vascular insufficiency

Infections due to chronic immunosupression, especially
cytomegalovirus infection and intestinal strongyloidiasis
Posttransplant GI lymphoproliferative disorders

Diseases Affecting Both Gastrointestinal and Renal Systems

Collagen vascular diseases (scleroderma, vasculitides)
Diabetes mellitus

Hyperparathyroidism

Amyloidosis

Myeloma

Henoch—Schonlein purpura

Hemolytic uremic syndrome

Renal Manifestations of Gastrointestinal Disease

Crohn’s disease

Calcium oxalate stones
Ureteral obstruction

Entero or colovesical fistula
Perinephric abscess

Adapted from “Riddell R, Jain D. Gastrointestinal Manifestations of Extraintestinal
Disorders and Systemic Disease. Chapter 8. In: Lewin, Weinstein, and Riddell’s
Gastrointestinal Pathology and Its Clinical Implications. Wloters Kluwer, UK, 2014,
pp. 390-393. Available at: http://www.lww.co.uk/media/Riddell-Ch8-Gastrointestinal-
Manifestations-of-Extraintestinal-Disorders-and-Systematic-Disease.pdf
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The prevalence of dyspepsia among ESRD patients on
hemodialysis ranges from 48% to 70% that exceeds the
rates (40%) in the general population (5,15). High preva-
lence of dyspeptic symptoms such as nausea, vomiting,
epigastric burning and postprandial fullness in patients
with renal failure formed the basis of investigations ad-
dressing the prevalence of underlying UGI lesions in
these patients (7,14).

However, while studies prior to the common use of
esophagogastroduodenoscopy (EGD) indicated a high-
er prevalence of gastric and duodenal ulcers in patients
with renal failure compared to the general population (2),
later EGD-based studies confirmed a higher prevalence
of UGI erosions and inflammation in renal failure but re-
vealed conflicting data on the prevalence of ulcerations
(4,16-18). In an endoscopic study, the peptic ulceration
was reported to be evident only in 2% of renal failure
patients, which was similar to the rates observed in the
general population (17).

Studies in uremic patients on maintenance hemodialysis
also revealed conflicting data with increased prevalence
of gastroduodenal lesions (e.g., gastritis, duodenitis, and
peptic ulcers) reported in some studies, whereas the prev-
alence was found to be similar to the general population
in others (6,8). Notably, neither the severity of renal dys-
function nor the duration of hemodialysis was shown to
be correlated with the prevalence of gastrointestinal le-
sions in patients with chronic renal failure (8,19).

In another endoscopic study among dyspeptic patients,
the prevalence of peptic lesions and Helicobacter pylo-
ri (H. pylori) infection was reported to be 74% and 52%,
respectively, in patients with renal failure, while 18% and
36%, respectively, in patients with normal renal function
(18). Authors also noted low symptoms scores in uremic
patients despite the presence of H. pylori infection (18).

Differences between studies in terms of patient popu-
lations, comorbid disorders, sample sizes, investigative
techniques, the prevalence of H. pylori infection and the
use of NSAID agents have been considered likely to be
associated with the occurrence of conflicting results (8).
Nonetheless, it should also be noted that dyspepsia is a
set of symptoms associated with various conditions rang-
ing from normal functional dyspepsia to organic dyspep-
sia secondary to gastrointestinal diseases, such as peptic
ulcers and cancer (18). Common causes of organic dys-
pepsia are listed in Table 2 (7).

Table 2. Differential diagnosis of organic dysypepsia’

e Peptic ulcer disease

» (astroesophageal reflux disease (GERD)
e Biliary pain

e Chronic abdominal wall pain

e (astric or esophageal cancer

e (astroparesis

*  Pancreatitis

e Carbohydrate malabsorption

* Medications (including potassium supplements, digitalis, iron,
theophylline, oral antibiotics [especially ampillin and erythromycin],
NSAIDs, corticosteroids, niacin, gemfibrozil, narcotics, colchicine,
quinidine, estrogens, levodopa)

» Infiltrative diseases of the stomach (eg, Crohn’s disease sarcoidosis)
» Metabolic disturbances (hypercalcemia, hyperkalemia)

e Hepatoma

* Ischemic bowel disease

e Systemic disorders (diabetes mellitus, thyroid and parathyroid
disorders, connective tissue disease)

* Intestinal parasites (Giardia, Strongyloides)
»  Abdominal cancer, especially pancreatic cancer

Adapted from “Barri YM, Golper TA. Gastrointestinal disease in dialysis
patients. 2016. Available at http://www.uptodate.com/contents/
gastrointestinal-disease-in-dialysis-patients”

Peptic ulcer disease

Although previous studies have suggested a higher inci-
dence of ESRD in patients on dialysis and that of PUD in
patients with or without CKD (7,9,20), later on, endoscopic
studies showed that PUD was no more frequent in dialy-
sis than in non-dialysis patients (7,9). However, in an EGD
study of 299 patients on dialysis and 400 healthy controls,
the dialysis population had higher rates of gastritis (77.8%
vs. 46.8%), gastric ulcers (11.4% vs. 4.1%) and duodenal
ulcers (6.4% vs. 3.3%) (21).

Hence, while incidence of bleeding from PUD was shown
to be high in CKD patients, an ongoing debate exists
whether the incidence of PUD itself is high in uremic pa-
tients when compared to the general population (7,9).

PUD diagnosis in dialysis patients

The first steps in the management of PUD are to assess
H. pylori infection status and to administer NSAIDs ther-
apy (7). Given the association of a high prevalence of UGI
symptoms, UGl lesions, and H. pylori infection with renal
failure, it has been suggested that all patients with renal
failure and dyspepsia should be assessed for H. pylori in-
fection and treated if positive (2,16). However, no correla-
tion of dyspeptic symptoms seems to exist with either H.
pylori infection or gastrointestinal lesions in renal failure
patients (2,18,22). Moreover, noninvasive tests, such as
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serology tests and the urea breath test, are considered
less sensitive and specific in cases of renal failure when
compared to patients with normal renal function (23,24).

According to the American Gastroenterological Association
position statement, the use of EGD is recommended in the
evaluation of H. pylori infections in renal failure patients if
there is a new-onset dyspepsia without evidence of gastro-
esophageal reflux disease (GERD) or NSAID use, and in cas-
es of alarming symptoms, such as weight loss, progressive
dysphagia or recurrent vomiting, evidence of gastrointesti-
nal bleeding, or a family history of cancer (25).

PUDrrisk factors in dialysis patients (NSAIDS vs. H. pylori)
H. pyloriinfection and the use of NSAIDs are the two major
risk factors associated with PUD with similar significance
in dialysis and non-dialysis patients (7,9,26).

A similar incidence of H. pylori infection in patients on reg-
ular dialysis when compared to other populations was re-
ported in several studies (4,23,24). However, some studies
have reported a higher prevalence of H. pylori infection in
renal failure patients than in the general population (16,18),
and still others have reported even lower rates of H. pylori
infection in uremic patients (21,27), particularly those on he-
modialysis (7,28). In another study, lower dyspeptic symp-
tom scores but a higher prevalence of peptic lesions was
shown in uremic patients when compared to patients with
normal renal function, irrespective of H. pylori infection (18).

The reported prevalence of H. pylori infection in patients
with uremia varies from 21% to 73% (16,17,19,23,29) but
does not exceed that of the general population (6,8,27).
According to a recent consensus, the prevalence of H.
pylori infection in chronic renal failure patients receiving
peritoneal or hemodialysis is considered to be equal or
lower when compared with the subjects with normal re-
nal function in various different geographic populations,
regardless of the presence of gastric symptoms (10,21,30).

Suppression of H. pylori growth via elevated urea levels
and increased gastric pH due to elevated inflammatory
cytokines and the likelihood of partial treatment of H. py-
lori via commonly used antibiotics in the dialysis popula-
tion are suggested to contribute to the lower prevalence
of H. pylori observed in dialysis patients (9,21).

However, the prevalence of PUD was reported to be higher
in dialysis patients with H. pylori infection when compared
with dialysis patients without H. pylori infection (21,23) and
to individuals with normal renal function (16).

Some studies revealed no association between H. pylo-
ri positivity and the prevalence or intensity of dyspeptic
symptoms (18,31) or delayed gastric emptying (31) in
uremic patients, irrespective of dialysis therapy (18,31).
However, this association was closely related to gastrodu-
odenal peptic lesions in dyspeptic patients with normal
renal function (18).

Upper gastrointestinal bleeding

UGI bleeding from gastritis, duodenitis, peptic ulcers, and
telangiectasia is more common in ESRD patients, particu-
larly those on hemodialysis, when compared to the gener-
al population. In ESRD patients, the estimated frequency
is 21 bleeds per 1,000 patient years with a very high risk
of mortality accounting for 3-7% of all deaths (7,8,32,33).
Disordered hemostasis of uremia resulting from platelet
and endothelial dysfunction, associated anemia, second-
ary hyperparathyroidism and the use of medications that
likely affect the clotting cascade (e.g., clopidogrel, aspi-
rin, and other NSAIDs) are considered risk factors for UGI
bleeding (2,9,32,34).

The prognosis of UGI bleeding in ESRD patients is gener-
ally worse than in the normal population, and renal insuf-
ficiency is considered one of the predictors of mortality
in validated UGI bleeding scores alongside age, the pres-
ence of shock and other comorbidities (9,35).

Causes of UGl bleeding

Among ESRD patients, the duodenum is considered to
be the most common site of UGI bleeding (36), while
angiodysplasia and gastrointestinal tract erosions refer
to the most common causes underlying UGI bleeding
(2,7,37,38). Higher rate of angiodysplasia was shown in
patients on hemodialysis than in those on peritoneal di-
alysis (7). Gastric antral vascular ectasia was document-
ed as the most common cause of UGI bleeding as well
as recurrent bleeding in patients who received dialysis
therapy during emergencies, followed by gastroduode-
nal ulcer disease (34,39).

However, angiodysplasia has also been indicated to occur
at a much lower incidence when considered as a cause of
UGI bleeding in patients with ESRD, with incidence similar
to the general population (7). No difference was noted in
the causes and outcomes of UGI bleeding in patients with
(n=40) and without (n=30) chronic renal failure in a retro-
spective study (39). Therefore, it remains unclear whether
angiodysplasia or vascular ectasia has a higher prevalence
in uremic patients than in the general population (6-8).
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In a larger study of 727 patients with UGI bleeding who un-
derwent diagnostic endoscopy, angiodysplasia was shown
to be a more frequent cause of UGl bleeding (13% vs. 1.3%)
in patients with renal dysfunction, while gastric ulcer (37%)
and duodenal ulcer (23%) were more common causes of
bleeding when compared to angiodysplasia in cases of re-
nal failure (37). PUD appears to be the most common cause
of UGI bleeding in patients with renal failure (7). Although
angiodysplasia may currently be a less frequent cause of
UGl bleeding than previously reported (7), it seems to be
a more common source of bleeding in patients with more
severe and prolonged renal disease (37).

Other than PUD and angiodysplasia, causes of UGI bleed-
ing among uremic patients include esophageal varices,
Mallory-Weiss tears, tumors, esophagitis, and Dieulafoy’s
lesions (9,40).

Diagnosis of UGI bleeding

A higher incidence of gastrointestinal bleeding in the CKD
population emphasizes the importance of prompt recog-
nition (9). The value of anemia as well as iron deficiency
as a diagnostic sign of gastrointestinal bleeding is limited
in patients who are receiving dialysis, while patients with
overt gastrointestinal blood loss, rapidly changing hemo-
globin levels and a failure to restore iron stores in spite
of adequate replacement should undergo further evalua-
tion, including endoscopy (9).

Risk of recurrent bleeding

Conflicting data exist concerning the risk of recurrent
bleeding in patients with ESRD. Although several studies
have reported a higher rate of recurrence of gastrointes-
tinal bleeding in patients with ESRD when compared to
those without renal disease as well as when compared to
patients with CKD (41), other studies reported a lack of
such an increased risk (7,9,40).

Gastroparesis

Motility disorders, such as delayed emptying or gastropa-
resis, may be associated with uremia, thereby leading to
anorexia, nausea, and vomiting. Gastroparesis is a fre-
quent indication to initiate dialysis and usually resolves
after the onset of renal replacement therapy (7).

Data from small-scale studies among renal failure patients
revealed inconclusive data on gastric emptying in CKD
patients; some noted no difference in gastric emptying
in CKD patients when compared to healthy controls (42),
while some others indicated a prolonged gastric empty-
ing in CKD patients (43) but not in hemodialysis patients
(43,44) when compared to controls (43).

Gastroparesis that is unresponsive to dialysis is sometimes
caused by an autonomic neuropathy, particularly if the
gastroparesis results from co-morbid diabetes (43,45,46).
An overall higher prevalence of gastrointestinal symp-
toms was reported when renal failure was associated with
diabetes rather than other etiologies (3,47). Diabetes mel-
litus itself has also been considered likely to perpetuate
gastroparesis and its resulting symptoms (45). However,
gastroparesis is suggested to commonly occur in the ab-
sence of diabetes (2,46,47).

Delayed gastric emptying has been reported to occur in
as many as 36% of patients with renal failure (48) and has
been associated with a high prevalence of dysmotility (46)
as well as malnutrition in some patients with ESRD (7).

Delayed gastric emptying was reported in peritoneal di-
alysis patients (49,50), independent of diabetic status
and without associated gastrointestinal symptoms such
as nausea and vomiting with gastroparesis (50). In a pro-
spective assessment of gastric emptying in 53 nondiabet-
ic patients (26 on hemodialysis and 27 controls), gastric
emptying was shown to be significantly longer in dyspep-
tic patients on hemodialysis than in healthy controls and
in dyspeptic patients on hemodialysis when compared to
non-dyspeptic patients on hemodialysis (46).

Nonetheless, the exact pathogenesis of gastroparesis re-
mains unclear in renal failure patients (2).

Conclusion

In conclusion, this review has summarized common UGlI
disorders among dialysis patients with an emphasis upon
prevalence, pathogenesis and diagnostic strategies.

Although recent EGD-based studies have confirmed a
higher prevalence of UGI erosions and inflammation in
patients with renal failure when compared to the general
population (4,16,18), *conflicting data on gastric and du-
odenal ulcers with no evidence on a definite increase in
the prevalence of ulcerations in renal failure* (4,16-18).(**I
think this sentence needs a verb?!)

Recent consensus showed that the prevalence of H. py-
lori infection in dialysis patients was equal or lower when
compared to subjects with normal renal function in var-
ious different geographic populations, regardless of the
presence of gastric symptoms (10,21,30). However, the
prevalence of PUD was reported to be higher in dialy-
sis patients with H. pylori infection when compared to
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dialysis patients without H. pylori infection (21) and when
compared to individuals with normal renal function (16).
Nonetheless, PUD appears to be the most common cause
of UGI bleeding (7), while gastroparesis commonly occurs
among uremic patients in the absence of diabetes, re-
gardless of dialysis modality (2,46,47).

This review emphasizes the differentiation and careful
consideration of gastrointestinal symptoms and associ-
ated gastrointestinal diseases in dialysis patients, given
these patients’ high prevalence and association with poor
clinical outcomes if not recognized and managed prop-
erly. Given the lack of specific guidelines that formulate
appropriate screening and treatment plans, as well as
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