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Abstract 

Background: Patients who undergo peritoneal dialysis (PD) are at risk of gut bacteria translocation leading to peri-
tonitis when there is chronic diarrhea. Chronic diarrhea is defined as any course of diarrhea that lasts at least 4 weeks, 
which can be continuous or intermittent. Chronic diarrhea of any duration may cause dehydration, electrolyte imbal-
ance, and life-threatening hypovolemic shock. In PD patients, excessive ultrafiltration from the exchanges, combined 
with severe gastrointestinal loss, may cause hypovolemic shock, electrolyte imbalance, and metabolic acidosis. There 
are multiple causes of chronic diarrhea in PD patients including infective causes, mitotic lesions, and rarely the regular 
and excessive use of laxatives, which is a diagnosis of exclusion.

Case presentation: We report a case of Melanau lady with chronic diarrhea secondary to laxative usage in a patient 
being treated with automated peritoneal dialysis (APD). The patient went into hypovolemic shock, but luckily did not 
contract peritonitis. A colonoscopy  revealed brown to black discoloration of the colon, a feature suggestive of mela-
nosis coli. A biopsy of the intestine further confirmed the diagnosis by histopathological examination. Withdrawal of 
laxatives and the introduction of probiotics improved the symptoms tremendously.

Conclusions: The chronic use of laxatives in PD patients can potentially lead to a devastating problem; thus, the 
management team must monitor treatment commencement appropriately.
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Background
Patients undergoing  peritoneal dialysis (PD) may have 
hypomotility disorders due to frequent uremia [1]. They 
are also on drugs that contribute to constipation, such as 
calcium-based phosphate binders and iron supplements. 
Constipation is a risk factor for peritonitis due to intesti-
nal bacterial translocations [2]. It has also been reported 
as a cause of mechanical failure of the catheter. Gener-
ally, patients on PD need at least one bowel movement 
daily to help maintain the PD catheter position and avoid 
poor outflow caused by the "impacted" tube. During the 

PD training, regular bowel movements and constipation 
avoidance are emphasized to all patients; hence, chronic 
laxative use in PD patients is not uncommon. However, 
laxative usage can cause chronic diarrhea, which can be 
debilitating, especially in the elderly. We report a case of 
melanosis coli due to regular and excessive laxative usage 
in a patient undergoing automated peritoneal dialysis 
(APD).

Case presentation
A 65-year-old  Melanau (native Malaysian) lady was diag-
nosed with end-stage kidney disease (ESKD) secondary 
to diabetes in March 2020 during a routine follow-up, 
but was asymptomatic. She was a widower, lost her hus-
band 3 years before the ESKD diagnosis, and had three 
supportive daughters who were always there during her 
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illness. She never smoked or consumed alcohol. There 
was no surgical history, and she was compliant with her 
insulin, low-dose antihypertensive medications, phos-
phate binders, and vitamins all along. She opted for PD 
treatment, mainly APD, due to her lifestyle choices. How-
ever, before the elective PD catheter insertion, she pre-
sented with uremic symptoms in July 2020. We inserted 
a Tenckhoff catheter for her via peritoneoscopy, and a 
home-based APD training was started 2 weeks after the 
insertion. She was given lactulose 15 mL three times per 
day and bisacodyl 10 mg at night after the procedure to 
ensure bowel movement. She was well up to the time 
of the APD training. She reported having two to three  
bowel movements in a day, which she  attributed to laxa-
tives to prevent constipation and the dialysate fill in the 
abdomen. She had good ultrafiltration (UF), resulting 
in an asymptomatic episode of hypotension during the 
training. Her effluent was clear, and she had no abdomi-
nal pain during the bouts of diarrhea. Subsequently, with 
reasonable reassurance, she was advised to withhold her 
antihypertensive medications and stop the laxative usage. 
Her diarrhea improved, and her blood pressure returned 
to normal.

She managed to complete the APD training success-
fully. Her regime was 10  L of 1.5% dextrose dialysate 
every day, and her UF was to 500 mL/day with residual 
urine output of 300 mL/day. She reported having a bowel 
movement only once a day; thus, she was subsequently 
advised to retake the osmotic laxative (lactulose 15  mL 
three  times daily) to maintain bowel output at least once 
to twice per day. She complied with all the prescriptions 
and was scheduled for a clinic follow-up about a month 
later.

Upon review at follow-up, she complained of diarrhea 
containing excessive liquid for 4 weeks. The frequency 
was 2–3 times per day initially but increased to more 
than 10 times per day a week before the follow-up. There 
was no cloudy effluent, vomiting, or fever, but she com-
plained of colicky abdominal pain, nausea, and appetite 
loss associated with diarrhea. In the past month, she had 
lost 10 kg, but she thought it was a standard expectation 
for a new dialysis patient. Upon further questioning, she 
revealed a family history of endometrial carcinoma but 
no family history or contact with tuberculosis patients. 
On examination, she appeared dehydrated; however, 
she was alert and not in distress. Her blood pressure on 
admission was 108/52 mmHg and pulse rate was 85 beats 
per minute, regular rhythm. She was afebrile and not in 
respiratory distress. Abdominal examination revealed a 
soft, non-tender abdomen, and there was no organomeg-
aly. Respiratory, neurological, and other examinations 
were unremarkable. Greenish fluffy pieces with ragged 
edges and mushy stool (Bristol stool 6) [3] were seen in 
stool inspection. PD fluid was clear, with zero cell counts 
and negative culture. No pathogen was isolated in the 
stool in blood culture and sensitivity tests. Unfortunately, 
no stool osmolality or stool osmolar gap test was done 
for this patient, as it was not available in our center. Her 
full blood counts and electrolytes (mainly potassium and 
sodium) were surprisingly normal despite frequent diar-
rhea and dehydration. Only her C-reactive protein was 
mildly elevated to 34 mg/L (0–5 mg/L), indicating ongo-
ing inflammation. However, her tumor markers were all 
negative, and thyroid function test was normal. Table  1 
summarizes her initial blood investigations on admission.

Table 1 Investigations results upon admission

Investigations Results Reference values

Full blood counts Hemoglobin
Total white cell count
Platelet
Mean corpuscular volume
Mean corpuscular hemoglobin

9.1
10.8×109

391
95
30

11.6–15.1 g/dL
4.0–11.4 × 109/L
150–400 × 109/L
80.6–95.5 fL
26.9–32.3 pg

Renal profile and electrolytes Urea
Sodium
Potassium
Creatinine
Calcium
Phosphate

10.0
135
4.7
1031
1.7
1.46

2.5–7.1 mmol/L
135–145 mmol/L
3.5–5.0 mmol/L
44–97 μmol/L
2.2–2.6 mmol/L
0.84–1.45 mmol/L

Liver function test Albumin
Total bilirubin
Alkaline phosphatase
Aspartate transaminase
Alanine aminotransferase

24
9.8
80
49
10

35–50 g/L
4–20 U/L
45–145 IU/L
8–35 IU/L
10–45 IU/L

Blood, stool, urine, and peritoneal dialysis fluid 
culture and sensitivity

Negative
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We resuscitated her with saline and withheld all her 
laxatives immediately. An abdominal radiograph and 
abdominal ultrasound did not reveal any abnormal-
ity. We proceeded to a colonoscopy examination that 
revealed brown to black discoloration over the cecum, 
ascending, transverse, descending, and sigmoid colon 
and rectum, clinically suggestive of melanosis coli. 
Unfortunately, no pictures of the colon were taken dur-
ing the procedure. Histopathological analyses of the 
tissues further confirmed the diagnosis, as numerous 
macrophages containing granular, coarse, brown lipo-
fuscin-like pigments (Perls stain negative) were found 
within the lamina propria (Figs. 1 and 2). Her stool cul-
ture came back as no growth, excluding any infective 
origin of her diarrhea.

The laxative prescription was stopped completely, and 
the dietitian gave her partially hydrolyzed guar gum 
(PHGG; precursor for probiotics), two scoops a day 
(about 15 g/day) orally, which improved her symptoms 
significantly. The PHGG was prescribed for 7 days as her 
diarrhea resolved substantially. She was discharged well 
after the restoration of volume and resumed her usual 
dialysis. On her follow-up 6 months later, she had been 
relatively well and had no more diarrhea complaints. She 

felt better, and her recorded blood pressures were nor-
mal. Nevertheless, she still continues her APD.

Discussion
Our patient, who had just started her ESKD treatment, 
developed a life-threatening condition after severe diar-
rhea attributed to the chronic use of laxatives. Once peri-
tonitis had been ruled out, we embarked on investigating 
chronic diarrhea, which intestinal biopsy revealed to be 
melanosis coli. For most PD patients with diarrhea, the 
management team must always rule out infection as the 
primary cause. However, given no other signs to suggest 
an infective cause, other differentials of chronic diarrhea 
must be considered. They should be addressed appropri-
ately, especially in the PD population, in which laxatives 
are commonly used for bowel care.

Melanosis coli refers to a benign condition in which 
the lining of the colon and rectum, usually pink in 
color, turns to black or brown [4]. Variable incidence 
of melanosis coli has been reported in many previous 
studies and is common in women and the elderly [5–7]. 
Its incidence among dialysis patients is not well estab-
lished; however, Zhang et al. reported a rate of 19.2% 
among ESKD patients awaiting kidney transplantation 

Fig. 1 Macrophages containing brown pigments (arrows) are evident in the lamina propria of terminal ileal biopsy, particularly at the tips of the villi 
(hematoxylin and eosin stain, ×100)
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in China [8]. The frequent use of rhubarb-containing 
traditional Chinese herbs (anthraquinone) was thought 
to be a contributing factor. A well-known cause of 
melanosis coli is the use of laxatives, especially anth-
raquinone [9, 10]. To date, no study has reported on the 
occurrence of melanosis coli in a PD population. Our 
patient had been put on an osmotic laxative (lactulose) 
and stimulant laxative (bisacodyl) as routine medica-
tions in her bowel care regime.

The Bristol Stool Chart can be used to ascertain the 
severity of bowel movements. This chart classifies the 
stool sample (shape and consistency ) and assigns it 
to type 1–7, depending on its characteristics [3]. For 
example, type 3 and 4 stools that are well formed and 
easy to pass are considered standard. Conversely, stool 
that is hard and difficult to pass (types 1 and 2) indi-
cates constipation, and type 6 and 7 stools indicate 
diarrhea.

Type 1: Separate hard lumps (hard to pass)
Type 2: Lumpy, sausage-shaped
Type 3: Sausage-shaped with cracks on the surface
Type 4: Sausage-shaped or snake-like; smooth and soft
Type 5: Soft blobs with clear-cut edges (easy to pass)
Type 6: Fluffy pieces with ragged edges; mushy
Type 7: Entirely liquid, watery, no solid pieces

Our patient presented with chronic diarrhea associated 
with significant weight loss and increased bowel move-
ment for a month after her PD training. As she presented 
with dehydration signs during follow-up, she was admit-
ted for further workup of her chronic diarrhea symptoms. 
Once we excluded the commonest cause of diarrhea in 
the PD population, which is peritonitis, we conducted 
further investigation. A colonoscopy revealed a brownish 
discoloration in a repetitive pattern seen in the mucosa 
on endoscopy. Some lesions of the colonic mucosa may 
be brownish or blackish. The pigment can be observed 
more intensely in the cecum and ascending colon than 
in the distal column [6, 11]. This pigment probably origi-
nates from organelles of epithelial cells or macrophages, 
which are damaged by treatment. In our case, melanosis 
coli was detected throughout the colon. A tissue biopsy 
will confirm the diagnosis with histological findings of 
pigment-laden macrophages in the lamina propria. Three 
grades of melanosis coli are described depending on the 
extent of pigmentation, which is due to the phagocytosis 
of apoptotic cells and accumulation of pigmented phago-
somes in the macrophages [12].

Evaluating patients with chronic diarrhea, espe-
cially melanosis coli, requires several clues to support 
the diagnosis. A proper history of medications, past 

Fig. 2 Perls Prussian blue stain (arrows) is positive, indicating that the pigments are hemosiderin (×100)
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medical history, and comprehensive examination must 
be made accordingly. Factitious diarrhea is a differen-
tial diagnosis that one must rule out, especially when 
the clinical suspicion is high. Laboratory studies should 
include stool osmolality, electrolytes, osmotic gap, and 
a laxative screen. Laboratory investigations includ-
ing a complete blood count and differential, C-reactive 
protein, sedimentation rate, serum electrolytes, total 
protein, and albumin must be available to assess the 
volume and nutritional status and detect electrolyte 
abnormalities. Colonoscopy is part of the evaluation for 
chronic diarrhea.

The initial management of chronic diarrhea consists 
of correction of electrolyte abnormalities, dehydration, 
and malnutrition. However, the treatment of melanosis 
coli involves discontinuation of laxative usage. The ill-
ness can develop within 4 months of laxative initiation, 
especially those containing anthraquinone, and can 
disappear in the same amount of time if laxative use is 
discontinued. Some studies have shown that the symp-
toms might recede within weeks to months [10, 12]. 
In this case, the introduction of probiotics in PHGG 
helped improve symptoms, but further studies can be 
done to determine the correlations clinically. PHGG is 
a soluble dietary fiber, completely dissolves in water, 
does not form a gel, and demonstrates prebiotic prop-
erties [13]. As far as the risk of developing carcinoma 
is concerned, a survey done by Biernacka-Wawrzonek 
and colleagues showed that the cause–effect relation-
ship between melanosis coli and colon cancer remains 
uncertain [4]. Some reports indicate that the risk of 
colorectal cancer increases with non-fiber laxative use 
and decreases with fiber laxative use [14].

Conclusion
The presence of melanosis coli poses a minor threat 
to PD patients. It is a benign disease, which does not 
carry any high risk of complications for the patients. 
Nevertheless, if the severity of diarrhea, coupled with 
good UF from the PD regime, causes life-threatening 
dehydration, one must take this as a severe threat to the 
patient. Balancing good bowel movements and induc-
ing diarrhea using laxatives in PD patients requires a 
delicate approach by the management team, including a 
nephrologist, PD nurses, and dieticians.
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