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Ascites occurring in individuals with chronic kidney disease (CKD) undergoing
hemodialysis (HD) are referred to as nephrogenic ascites (NA). The pathogenesis of
NA remains uncertain but involves many interrelated factors. These factors include
inadequate dialysis, low ultrafiltration, poor nutrition, increased peritoneal membrane
permeability, and impaired peritoneal lymphatic reabsorption. Frequent accompanying
complaints are leg edema, nausea, decreased appetite, weakness, and complaints due to
hypotension during HD. NA generally carries a poor long-term prognosis, likewise,
with complex therapeutic options, both medical and surgical. Management of NA
includes education regarding fluid restrictions, a high protein diet, intensive HD, as well
as therapeutic modalities with continuous ambulatory peritoneal dialysis (CAPD) and
kidney transplantation. CAPD has been proven to improve quality of life and recovery
from ascites. The NA in this case report was all related to the patient's low level of
compliance against fluid intake restrictions, particularly while experiencing oliguria or
anuria. In this case, intensive education regarding limiting fluid intake and high-protein
nutrition seems essential for better patient outcomes. On the other hand, the presence
of infectious complications gives poor outcomes. Two patients presented with
umbilical hernia, which could be an obstacle for CAPD.
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Introduction

This report presents 3 case series of HD patients

Nephrogenic ascites (NA) are ascites
that occur in patients with end-stage kidney
disease (ESRD) undergoing hemodialysis (HD).
The cause of NA is multifactorial and can be a
combination of low patient compliance,
inadequate dialysis, ultrafiltration failure due to
hypotension, poor nutrition, and increased
peritoneal membrane permeability. In general,
NA carries a worse long-term prognosis for HD
patients.!  Management of NA is very
complicated, including medical and surgical
therapy. Education about limiting fluid intake and

a high-protein diet must be periodically reviewed.
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with NA, with varying underlying causes of
ESRD and patient outcomes.

Case Illustration
Case 1

A 5l-year-old man complained of
abdomen enlargement for the last 3 months,
accompanied by a feeling of fullness, nausea,
decreased appetite, and sometimes coughing. The
patient has undergone HD 2 times a week for 2
years, with hypertension and diabetes mellitus
(DM) as underlying ESRD. He often experiences
hypotension, requiring crystalloid fluid therapy at
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the end of HD. The patient's hemoglobin (Hb)
level also frequently decreases, requiring a
transfusion. Compliance with fluid restrictions is
also low; on the other hand, there is oliguria.

The patient's dry weight was 55 to 60 kg,
with an average gain of 5 to 6 kg. Using Cimino
as HD access, the ultrafiltration rate is 500-750
cc/hour; blood flow rate (QB) starts from 180-
210 ml/min, and dialysate flow rate (QD) is 500
ml/min. Blood pressure (BP) was 180/100
mmHg, heart rate 100x/min, respiratory rate
24x/min, temperature 36.5°C, and SpO2 100% in
room air. There was an enlarged left heart, as well
as ascitic fluid. No abnormalities wete found in
other organs.

Laboratory: Hb was 7.6 g/dl, serum urea
and creatinine levels were 130 mg/dl and 6.5
mg/dl respectively, albumin levels were 2.9
mg/dl, electrolyte levels were normal, and
markers for viral hepatitis were negative.

Patients hospitalized with loop diuretic
IV, transfusions of blood, and albumin. After the
transfusion, Hb and albumin levels approached
normal. Another therapy is ascites puncture, with
a total of 3 liters of fluid. Re-education was also
conducted regarding continuous ambulatory
peritoneal dialysis (CAPD), protein diet, and fluid
restrictions. There was an improvement after 4-5
months, with a dry weight of around 60 to 62 kg,
minimal leg edema, and ascites. However, Hb
levels often fall, necessitating frequent
transfusions.

Case 2

A 53-year-old woman complained of
abdomen enlargement since the previous month,
accompanied by worsening shortness of breath,
nausea, and frequent coughing from the last
week. The patient has been undergoing HD for 2
years, twice a week, with an underlying ESRD
hypertension. Compliance with diet and fluid
restriction is low, and there is anuria condition.
On the other hand, on average, the patient often
receives blood transfusions once a month. Dry
weight is 58 kg, with an average weight gain of 7-
8 kg. Using double lumen catheter for HD access
for 4-5 hours, ultrafiltration 300-500 cc/hour QB
starting from 170-200 ml/min, and QD 500

ml/min.
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The patient looked pale, had poor
nutritional status, and had hypotony in both
arms. BP was 200/100 mmHg, heart rate
110x/min, respiratory rate 30x/min, temperature
36.5°C, and SpO2 98% with O2 4 Ipm nasal
cannula. There was swelling in both legs and signs
of left heart enlargement. The abdomen showed
prominent ascites, while other organs were within
normal limits.

Laboratory: Hb was 6.9 g/dl, leukocytes
13,500/ul, serum urea and creatinine levels 180
mg/dl and 10.5 mg/dl respectively, albumin level
was 2.3 mg/d], electrolyte levels were normal, and
viral hepatitis markers were negative. Chest X-ray
results showed pneumonia.

The patient was hospitalized and given
ceftriaxone 1 gram BID, furosemide IV, and
blood and albumin transfusions. Hb levels have
increased to 9.2 mg/dl, while albumin levels
remained low. Additionally, ascites paracentesis
of 1 liter within 24 hours was performed.
However, despite treatment efforts, the patient’s
condition deteriorated, leading to death after 5
days, primarily due to sepsis.

Case 3

A 3l-year-old man complained of
abdomen enlargement for the last 2 weeks. He
also experienced weakness, shortness of breath,
dry cough, and increasing weight loss. The patient
underwent HD for 2 years, twice a week, with
underlying ESRD was glomerulonephritis. The
patient's compliance with diet and fluid
restriction is low, with anuria condition. The dry
weight was 60 kg, with an average weight gain of
up to 8 kg, making it challenging to achieve dry
weight. Using double lumen catheter for HD
access, lasting 4-5 hours, ultrafiltration 500-750
cc/hout; QB starting from 180-200 ml/min, and
QD 500 ml/min. The patient often experienced
hypotension during HD and complained of
muscle cramps, dizziness, and nausea. Giving
0.9% NaCl fluid at the end of HD made
achieving the UF goal difficult.

On physical examination, the patient
appeared weak, with poor nutritional status and
hypotony in both arms. BP was 150/80 mmHg,
heart rate 100x/m regular, respiratory rate
24x/minute, temperature 36.2°C, and SpO2 98%
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room air. The conjunctiva was pale, swollen in
both legs and left heart enlargement. The
abdomen showed massive ascites and an
umbilical hernia, while other organs were normal.
Laboratory: Hb was 10.5 g/dl, serum
urea and creatinine levels were 131 mg/dl and
10.6 mg/dl respectively, albumin level was 3.2
mg/dl, electrolytes were normal, and viral
hepatitis markers were negative. Chest X-ray
radiology suggested an active specific process.
The patient was hospitalized and
received  standard  treatment,  including
furosemide IV and symptomatic therapy.
Paracentesis, 1 liter of ascites per 24 hours, was
also performed. After 7 days of treatment, the
condition improved, and the follow-up was
outpatient,  with  re-education  regarding
compliance with diet and fluid intake.

Discussion

In general, the complaints and clinical
conditions of the patients above are relatively the
same, namely an enlarged abdomen and slight leg
edema. There was no history of other organ
abnormalities or malignancy, but there was 1 case
of pneumonia, and umbilical hernias were found
in 2 patients, which were associated with massive
ascites. All patients had heart enlargement related
to HD and its comorbidities.

Ascites associated with HD are referred
to as nephrogenic ascites (NA).# The cause of NA
is still unclear, but it is thought to involve a
combination of interrelated factors, including
poor nutritional status, patient non-compliance,
and late initiation of renal replacement therapy
(RRT). The pathophysiology undetlying the
occurrence of NA includes hepatic vein
hydrostatic pressure, changes in the permeability
of the peritoneal membrane caused by the
inflammatory  effects of uremic toxins,
obstruction of lymphatic channels caused by
inflammatory infiltrates resulting in changes in
peritoneal fluid absorption, and accumulation of
ascitic fluid. Other predisposing factors may
include hypoalbuminemia, hyperparathyroidism,
effective in controlling ascites formation and
therapy against ascites (Table 1).°

39

heart  failure,  constrictive  pericarditis,
pancreatitis, and  cirthosis  with  portal
hypertension.®

Diaz-Mancebo stated that the theory
underlying the pathophysiology of NA is as
follows?:

- Increased hepatic vein hydrostatic pressure

- Excess fluid intake

- Increased peritoneal membrane permeability,
caused by uremic toxins, long-term use of
dialysate solutions, immune complexes,
activity of the renin-angiotensin-aldosterone
(RAA) system, and hemosiderosis

- Disruption of peritoneal lymphatic drainage

The four pathogenesis mechanisms
above have different roles in causing NA, but
they are all related.

The diagnosis of NA is carried out by
exclusion, which requires a complete examination
to exclude liver and heart function, infection, and
malignant causes. The history and physical
examination generally show ascites with minimal
leg edema. Patients usually also have a history of
anorexia and cachexia and  experience
hypotension during HD. In addition to kidney
function, the  recommended  laboratory
evaluation includes markers for viral hepatitis B
and C and albumin or protein levels.

The prognosis of HD patients with
accompanying ascites is relatively poor, with low
quality of life (QOL). Life expectancy in HD
patients with nephrogenic ascites ranges from 7
to 10.7 months on average, with a 44% chance of
dying within 15 months of diagnosis. The clinical
course of patients with recurrent NA is
characterized by cachexia and, ultimately,
progression to death.> Management of NA is
complex and includes various medical and
surgical modalities.” In the early stages, salt intake
and fluid restriction are limited, intensive HD
with  ultrafiltration is administered, and
intravenous albumin with a high protein diet is
administered to control ascites and prevent
hypotension. CAPD, peritoneovenous shunt
(PVS), and kidney transplantation appear to be
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Table 1. Treatment options for nephrogenic ascites, following advantages and disadvantages

Intervention Advantages Disadvantages
Restriction of drinking and salt Ascites is reduced Hypotension
accompanied by intensive

hemodialysis and ultrafiltration

Hyperalimentation therapy Increased nutrition Untested

Repeated paracentesis

Symptoms dectrease

Losing large amounts of protein

CAPD Reduced ascites and nutrition Early protein loss
increase
Peritoneo-venous shunt Ascites reduced, dialysis Shunt
Kidney transplantation The best therapy for Ascites Can recur at times
kidney damage

Conclusion

Case series of NA have been reported, all
of which were associated with low levels of
patient compliance with fluid intake restrictions.
More intensive education regarding limiting fluid
intake and high-protein nutrition seems essential
for better patient outcomes. NA is a condition
that accompanies ESRD undergoing HD with a
poor prognosis. Many factors are caused and are
interrelated, including poor nutritional status, low
compliance, and late initiation of RRT. The
therapy of choice consists of intensive HD, a
high-protein diet, kidney transplantation, PVS,
and paracentesis. CAPD is also an option because
it has been proven to improve QOL and recovery

from ascites.
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