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SUMMARY

Continuous ambulatory peritoneal dialysis (CAPO) was employed in seven patients
of endstage renal failure (ESRF). All the patients had symptom-free ambulant
life during CAPO. Blood pressure was well controlled and the haemoglobin level
improved significantly. Blood urea and serum creatinine levels were maintained
near normal levels. Metabolic acidosis was corrected. Recurrent peritonitis, heavy
protein loss and catheter failure were the main complicatons of CAPO. It appears
from these observations that CAPO may be helpful in patients with ESRF.

INTRODUCTION

The conventional m~thod of manag~ment of patients with ESRF is the main-
tenance haemodialysis (MH), an expensiv~ programme which consumes lion's share

of national health budgets of many devdoped countries. The feasibility of perito-
neal dialysis (PO) on long term basis Was first demonstrated by Fred Boen nearly
fifteen years ago. Tenckhoff (cited by Scriber and Boen, 1975) developed indewelling
peritoneal catheter equipped with dacron felt cuff making repeated puncture unne-
cessary. Subsequent innovation of CAPO was a major break-through in this field.
The technique is nowadays used routinely in many advanced countries. Considering
the simplicity, efficacy and cost-effectiveness of CAPO, a preliminary study was
undertaken to assess its applicability in a dev~loping country like Bangladesh.

PATIENTS AND METHODS

Seven patients of ESRF with a mean age of 35 years (range 28-45 years) of
both sexes (5 male and 2 female) were studied. They had mean blood urea of 47.7
mmol/L (range 28.86-99.6 mmol/L) and m~an serum creatinine level of 1172.3 mcmol/L
(range 875-1817 mcmol/L). All the seven patients were anaemic with a mean
haemoglobin level 25 percent (range 10-40 per cent). The glomerular filtration rate as
measured by endogenous creatinine clearance was 3-5 ml/min. These patients Were
dialysed for a total period of 987 days using standard PO fluid (1.5 and 7 per
cent) suprlied by the Institute of Public Health, Mohakhali, Dhaka, Bangladesh.

The Tenckhoff catheter was introduced inside the abdomen by a small subum-

bilical incision under local anaesthesia. The tip of the catheter was placed deep inside
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the pelvis (pouch of Douglas in the female and retrovesical pouch in the mde). The
dactron cuff was placed subcutaneously.

Fluid was exchanged four times a day at six hours interval and dialysis
was continued uninterrupted except for brief intervals during exchanges. During
each cycle, 50mg of ampicillin, 1000 units of heparin and 4 to 8 mmols of potassium
chloride (adjusted according to kalemic status) were added to two liters of fluid.
Dialysis was perfomed by open system and the patients were allowed to stay at
home after a brief period of training.

In all the seven patients haemoglobin, blood urea, serum creatinine and elec-
trolytes estimation were done by standard methods once weekly during the first
four months and twice a month for the subsequent months. Serum protein and
calcium were estimated monthly. Protein loss from PO exit fluid was estimated by

Biuret method. Culture of exit PO fluid was done routinely. Clinical improvements
were assessed in terms of the patients ability to carryon with their sedentary jobs
and the effect of CAPO on blood pressure control was recorded regularly. Urea
dialysance and creatinine clearance were calculated by taking blood sample and PO
exit fluid at the mid point.

RESULTS

General conditions: After the start of dialysis, consciousness was improved and
all the symptoms were subsided. During rest of the periods, six patients remained
symptoms free, ambulant and performed their normal jobs. One patient had mode-
rate weakness with other uremic symptoms.

Blood pressure: All the patients had hypertension which was poorly controlled by
drugs before CAPO. During CAPO, blood pressure was well controlled (Table-I)
and infact four patients required less amount of antihypertensive drugs.

Haemoglobin level: Changes in haemoglobin level before and during CAPO
are shown in Table-II. The mean haemoglobin level was improved significantly during
CAPO (Table-I).

Urea and creatinine levels : During CAPO, the rise in blood urea and serum
creatinine levels were significantly reduced (Table-I). The m~an peritoneal urea dia-
lysance (Ou) and creatinine clearance (Ocr) were 8.4 and 7.9 ml/min respectively.

Acid-base balance : All the patients had metabolic acidosis with a markded
reduction in the mean plasma bicarbonate level (Table-I). During CAPO, metabolic
acidosis was corrected.

Serum sodium: Before CAPO, the mean serum sodium level was 126.8 mmol/L.

This was also corrected during CAPO.
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Serum proteins : During CAPD, there was a net loss of total serum protein
but the loss was not significant. However, there was a significant loss in serum albu-
min (Table-III).

Infection: Total incidence of peritonitis was 17 (Table-IV). On fiveoccasions,
the dialysate yieldedthe growth of E. Coli and on three yieldedpseudomonas pyocya-
neuS and on ten, the cultureyieldedno growth. But the patients with abnominal pain,
fever and turbid dialysate responded to antibiotics. None of the incidents was severe
to warrant intensive therapy.

Catheter failure: Total number of catheter failure was nine. The number
and nature of failure have been shown in Table-V. In one case, extensiveomental
adhesion was observed at operation.

Abdominal pain: Unexplainable abdominal pain had occured on several occa-
sions. The patients were afebrile, cultures were negative and there wasno consistent
response to antibiotics. On three occasions, the pain was severeand constant. On
two, the pain occured when the abdomen was empty and the patient felt free after
two liters of fluid run in. In one case, the pain started after one liter of fluid was
drained-out and went off after fresh one liter passed. in. One episode of one case

Table-I: Effect of CAPD on blood pressure (BP), haemoglobin (Hb), blood urea,
serum creatinine, plasma bicarbonate and serum sodium levels. Values are all
in mean:l:SD.

* P < 0.05 I

** P < 0.001 ~ in 't' test of si~nificanceof differencefromrredialysis.
..* P < 0.005 J

Parameters Predialysis During CAPD

n=7 n=7

Systolic BP 186.4:1:20.9 142.8:f: 16.7**

(mm Hg)
Diastolic BP (mm Hg) 105.7:1:15.1 88.5:!:8.9***
Hb level 25.0:1:lOA 35.7:!:9.3*

(g %)
Blood urea 47.7:1:23.9 8.7:1:3.1***

(mmoljL)
Serum creatinine 1177.9:1:302.1 499.6:1:141.6**
(mmoljL)

Plasma bicarbonate 14.7:!: 1.8 24.8:1:2.6**
(mmoljL)

.Serum sodium 126.8:!:5.1 143.0:1:3.3**.

(mmoljL)
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Table-III: Changes in serum total protein and albumin after three months of
CAPO. Values are all in mean :I:SO.

Parameters Predialysis
n=7

66.6::i:5.0

37.::i:5.29

Ouring CAPO
n=7

Total protein
(g/L)

Albumin
(g/L)

*p < 0.05 in 't' test of significance of difference from predialysis.

52.6::i:10.7

19.6::i:(i.O*

Table-IV: Number of peritonitis, catheter failure and abdominal pain in individual
cases.

Abdominal pain*

1
3
1
2

1/4.7

* Excludingthose due to peritonitis.

Table-V: Nature of catheter failure in CAPO patients.

Nature

Gradual slowing of flow
Sudden blockade
Oneway blockade (inflow
rapid, no out flow)
Spontaneous expulsion of catheter

Incidence

4
2
2

1
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Table-II: Changesin Hb% during CAPO

Patient No. Predialysis Ouring CAPO

1 20 20
2 40 40
3 30 40
4 10 30
5 30 30
6 15 35
7 30 40

Patient No. Peritonitis Catheter failure

1 3 I
2 3 2
3 1 3
4 6 2
5 1
6 2 1
7 1

Incidence 1/1.83 1/4.11
(one/patient)
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was characterised by pain that occured only during flow of fluid through the
catheter, the patient remaining painless when the catheter was closed.

Fluid retention : In one case, dependent oedema and in another pulmonary
oedema were developed.

Termination: All the patients were alive after a period of 1.5 to 9 months of
CAPO. Due to severity of abdominal pain, one patient was switched over to M.H.
Others were maintained on CAPO.

DISCUSSION

It is more than six years that CAPO has been practised in many developed
countries in the management of ESRF patients. In Bangadesh, CAPO was given
for the first time in some selected cases of ESRF and the patients were followed up
for a period of 1.5 to 9 months. CAPO appears to be more physiological, less expen-
sive, does not require fully trained personnel and well-equipped haemodyalysing unit
as compared to intermittent forms of dialysis such as intermittent peritoneal dialysis
(IPO) and MH. Although the number of patients studied in this series is small and
follow-up period is rather too short, it appears that CAPO does offer some hope to
ESRF patients in Bangladesh. The peritoneal dialysance in the present study was
close to that of Leb et al. (1979) where Ou and Ocr were 13 and 7.8 mlJmin respec-
tively. These values are adequate to maintain blood levels of these so called uremic
toxins near normal levels. Recent evidence suggests that urea and creatinine levels
are less important than middle molecules in the production of uremic features
(Bergstorm, 1975). It is established that the dialysance of CAPO as compared
with HO rises with the increase in the molecular weight of the solute. Nolph et al.
(1980) have shown that weekly peritoneal clearance of inulin and cyanocobalamin,
markers of middle molecules are 5 to 6 times higher the haemodialyser clearances.
Leber et al. (1975) have demonstrated an inhibitory effect of these larger molecules
upon globin synthesis by invitro studies. Thus, the rise in haemoglobin level in the
present study as well as in that of Forbs et al. (1979) can be explained by better
clearance of larger molecules.

Better control of blood pressure with CAPO in this study is consistent with
the findings of Lindsay et al. (1979) who noted that CAPO patients had better
blood pressure, fluid and electrolyte control. Acid base balance was excel1ent in aU
the CAPO patients. This is in sharp contrast with MH where sustained metabolic
acidosis is usual in the So called well dialysed patients (Manis and Friedman 1979).
Correction of metabolic acidosis is possibly due to efficient removal of acid metabolites
as well as withdrawal of the catabolic effect of larger uremic toxins.

Hypernatremia observed in the present study is also compatible with the
findings of Forbes et al. (1979). Infection in the form of peritonitis was more
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frequent complications of CAPD in this study. Infection with resistant forms of E.

coli and pseudomonas organisms was difficult to eradicate even with powerful ex-
pensive antibiotics. The high infection rate may be due to poor environmental
sanitation, ignorance and poverty. In advanced countries, the infection rate is one
per 7.6 patients-months with the open method. It has recently b~en reduced to one
per 10.5 patients-months with the closed system (OreopouJos et ai, 1979).

Protein Joss was high in this study. All but one patients showed particularly
lowering of serum albumin on CAPD. A diet contain!ng 100-120 g protein might
help in these patients to b~ in positive nitrogen balance.

Catheter failure of different types was a problem in this study. One way catheter
block may be due to upward displacement of catheter tip from pelvis to abdomen
proper. This can be prevented by the use of Goldberg's mid section inflatable ballon
(Gahl, 1975). Catheter failure due to herniation or wrapping of omentum around
the catheter may be avoided by omentectomy.

It is evident from this study that CAPD is more physiological in the sense
that patients are free from the great swings in toxin concentrations observed in.
intermittent forms of dialytic therapies, cardiovascular stress is minimal and

fluid, electrolytes and acid base balances are better controlled. Despite constant
threat of peritonitis and heavy protein loss, the patients may have a prolonged
symptom-free ambulant life in course of which he or she can manage a transplant.
It is expected that with the improvement of techniques, environmental santitation
and awareness of m'lsses, a great portion of ESRF patients will be treated by CAPD.
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