
Objective hypertension 12 (27.27%), diabetes mellitus 11 
To report the outcome of Continuous ambulatory (22.72%), calculus disease 5 (4. 55%), idiopathic 
peritoneal dialysis (CAPD) in End Stage Renal 2 (4.55%) and adult polycystic kidney disease in 3 
Disease (ESRD) patients from predominately (4.55 %) patients. The total follow up was 642.40 

patients-months. Eight patients had Tunnel or rural areas of Khyber Pukhtonkhuwa (KPK) 
exit-site infection, 5 had catheter malposition, province of Pakistan and adjoining areas of 
outflow failure and abdominal discomfort. There Afghanistan who had no access to hemodialysis 
were 30 episodes of peritonitis. There were 53.53 near their localities.
patient-years of experience. The rate of peritonitis Patients and Methods
was 1 episode per 21.40 patient-months or 0.56 This retrospective study was carried out at District 
per patient-year. In 4 patients, Tenckhoff catheter Headquarter Teaching Hospital, Dera Ismail Khan 
had to be removed due to refractory peritonitis and Institute of Kidney Diseases, Hayatabad 
within 6 months of insertion. 3 patients had a Medical Complex Peshawar, KPK, Pakistan. All 
successful renal transplant. 11 patients switched ESRD patients who were initiated on CAPD from 
to hemodialysis due to nonaffordabilty of daily January, 2005 to January, 2010 and who had 
cost of CAPD after 8 months of CAPD. The patient regular follow up were included in the study. 
survival at 1, 2 and 3 years was 63.63, 41 and 22 Complications and outcome were noted.
%, respectively. Results 
Conclusions A total of 50 patients were analyzed. There were 
Continuous ambulatory peritoneal dialysis is 36 male and 14 female. The mean age was 47.5 
better and safe mode of dialysis for remote rural years (range 15-80). 43 (86%) patients were from 
areas of Pakistan and adjoining Afghanistan who rural area and 3 (14%) from urban area. 38 
have no access to hemodialysis centers in big wepatients took CAPD as their first modality of 
cities. (Rawal Med J 2012;37:277-281).   dialysis while 12 patients choose it as a second 
Key words modality after being on hemodialysis for some 
CAPD, Pakistan, peritonitis, Afghanistan.months. The etiology of ESRD were as follows: 

chronic glomerulonephritis 18 (36.36%), 

2,4INTRODUCTION especially with ischemic heart diseases.  It has 
Continuous ambulatory peritoneal dialysis (CAPD) better preservation of residual renal function, better 

5is an established dialysis modality for end stage quality of life with greater mobility and low cost.  
1,2 

renal disease (ESRD) since 1976. Since the usage Even with all these advantages, CAPD use is just 
of plastic bags instead of glass bottles by 15% worldwide, but 93% in Mexico, 51% in United 

6Oreopoulos et al, advances in Y-shaped connecting Kingdom, 6 % Japan and 10 % in India.  The 
system, flush-before-fill technique and use of ultra patients can do CAPD at their home by themself or 
bag have made the CAPD technique viable with help of their family member even in remote 
alternative to hemodialysis and  easy to use at rural mountainous areas. 

3 
home. CAPD has advantages of being easy to do at Just like other developing countries in the region 
home, liberal intake of proteins and minerals, better and in the world, dialysis is quite expensive and only 
control of blood pressure and anemia, and limited number of patients obtain the treatment of 
independence from dialysis machines. It has added ESRD in Pakistan. Most of the hemodialysis centres 
advantage in haemodynamically unstable patients are in cities with no access to patients from remote 
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rural area of Pakistan and adjoining areas of hypertension and diabetes mellitus were leading 
Afghanistan. Therefore, CAPD is a viable option for causes of ESRD (Table 2). The total follow up was 
these patients from remote areas. 642.40 patients-months.

Table 1. Demographic characteristics of the patients.PATIENTS AND METHODS
It was a retrospective study of ESRD patients who 
were started on CAPD from January, 2005 to 
January, 2010 at DHQ Teaching hospital, Dera 
Ismail Khan and Institute of Kidney Diseases, 
HMC, Peshawar, Pakistan. In all the patients, there 
was no defined criterion for starting CAPD. Those 
patients were included who chose the CAPD after 
intense counselling and discussion with them and 
the family and being in remote rural areas and 
difficult access to hemodialysis. Those who had 
previous abdominal surgery or had hernias and 
unsuitable for Tenckhoff catheter insertion were 
excluded. 

Eight patients had Tunnel or exit-site infection, 5 The swan neck Tenckhoff in dwelling silicone 
had catheter malposition, outflow failure and double cuffed catheters were implanted surgically 
abdominal discomfort. There were 30 episodes of under local anesthesia. After break-in-period of 2 
peritonitis. There were 53.53 patients-years of weeks, CAPD was started by using Fresenius Stay 
experience. The rate of peritonitis was 1 episode per Safe twin-bag systems with 3-4 daily exchanges of 2 
21.40 patient-months or 0.56   per patient-year L each are being routinely used. The patient or two 
during the treatment period. The most common close family members was trained about the 
infecting organisms were gram positive in 10 procedure for at least one week. All were followed 
patients and 4 patients with gram negative every 4-8 weeks in the outpatient clinic and is asked 
pathogens (Table 3). to report to the hospital if the PD fluid becomes 

turbid or if abdominal pain, vomiting, or diarrhea or 
Table 2. Etiology of End Stage Renal Disease.some problem in or outflow of fluids occurred. 

Peritonitis was diagnosed on clinical features (fever, 
pain abdomen, vomiting or diarrhea) and PD fluid 
cytology (white blood cells >100/mL and 
neutrophils >50%), and microbiologic (Gram stain 

7or culture) criteria.  

RESULTS
 A total of 50 patients were analyzed. There were 36 
male and 14 female. The mean age was 47.5 years 
(range 15-80). 11 patients were from adjoining rural 
areas of Afghanistan and 39 patients were from The CAPD-related infections were more common 
Pakistan. A total of 43 (86%) patients  were from in patients who had age > 60 years. All the exit site, 
rural area and 7 (14 %) from Pakistan urban area. 38 tunnel infections and peritonitis were treated by 
patients took CAPD as their first modality of recommended antibiotics according to ISPD 
dialysis while 12  patients choose it as a second guidelines. In 4 patients Tenckhoff catheter was 
modality after being on hemodialysis for some removed due to refractory peritonitis within 6 
months (Table1). Chronic glomerulonephritis, months of insertion. 
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Table 3. Clinical characteristics of CAPD patients. accompanying persons. Traditionally, in our society 
almost half of the family members travel with 
patient each time they come to hospital. Therefore,, 
CAPD is cost effective with favourable clinical 

9,10  
outcome.  
Like other studies in the world, peritonitis was the 
most common problem encountered in these 
patients. The rate of peritonitis in our study was one 
episode per 21.40 patient-months or 0.56 episodes 
per patient-year during the study. This is quite 
similar to rate of peritonitis (one episode in 22-26 
patient-months) reported in major centres of India 

11
with similar socioeconomic conditions.  Our 
peritonitis rate are also the almost the same 

Three patients had a successful renal transplant. 11 according to ISPD Guidelines- one episode per 18 
12patients switched to hemodialysis due to patient-months or 0.67 episode per patient-year.  

nonaffordabilty of daily cost of CAPD after 8 All of the patients from adjoining areas of 
months. 6 patients were HBsAg positive and 2 were Afghanistan had episode of peritonitis because of 
anti HCV antibody positive before putting on less better socioeconomic, climatic, hygienic and 
CAPD. 16 patients died after a mean duration of less literacy background as compared to patients 

13,14 15.4 months. The cause of death in 13 patients was from rural areas of Pakistan. Therefore, these 
cardiovascular events and all of them were above 60 patients need more intense PD training, education 
years of age. 9 of these 13 patients were switched and more frequent follow-up to reduce the rate of 
from hemodialysis to CAPD. Three patients died of peritonitis. Not only is peritonitis the leading cause 
septicaemia due to peritonitis refractory to of technique failure, but it also contributes to 

15-18treatment. The patient survival at 1, 2 and 3 years mortality.  Three patients died of severe 
was 63.63,41 and 22 %, respectively. peritonitis as they reported late to hospital and all 

were from Afghanistan with ages more than 60 
DISCUSSION 19-21 years. The cardiovascular disease was the most 
In Pakistan the management of ESRD patients is common cause of death in 13 patients in our study, 
quite expensive like other developing countries in vasular events in patients with ESRD cause more 
the region. Almost all the ESRD patients are put on 22

than 50% mortality in these patients.  Chronic renal 
hemodialysis and all the hemodialysis centres are in 

failure alone is now an independent cardiovascular 
cities with limited access to patients from remote 23

risk factor.
rural areas especially in KPK and adjoining areas of 

Our patients had longer survival in those who were 
Afghanistan. These areas have a huge population of 

started CAPD as their first dialysis treatment than 
35-40 millions with most of the areas are 24those that are switched from hemodialysis.  mountainous and difficult terrains. 

Therefore, anuric patients on CAPD with loss of Our study showed that there is reasonably good 
residual renal function had adverse clinical survival of ESRD patients on CAPD even from 25 
outcome. In our study, the patient survival at 1, 2 remote rural area which is comparable to other 
and 3 years was 63.63,41 and 22 %, respectively. studies in patients on hemodialysis and in urban 

8-10 The reasons for the low use of CAPD in Pakistan are settings.  The CAPD in these patients were cost 
mutifactorial. Usually, patients are referred late to effective as compared to hemodialysis if we 
nephrologists when there is no time for counselling consider the cost of travel from these areas to 
regarding options for dialysis modalities. The hemodialysis centres in cities, stay in hospital or 
nephrologists trained in CAPD are less and there is hotel, food cost and loss of work hours of the 

279 Rawal Medical Journal: Vol. 37. No. 3, July-September 2012

Continuous ambulatory peritoneal dialysis in Khyber Pukhtonkhuwa province of Pakistan and  Afghanistan



Organs1976;5:64.no residency programmes for training of young 
2. Nolph KD, Lindblad AS, Novak JW. Current Concepts. nephrologists. Most senior nephrologists who are 

Continuous ambulatory peritoneal        dialysis. N Eng J 
not trained in CAPD have a great bias regarding Med 1988;318:1595-600.
CAPD. They consider it second-line of dialysis 3. Oreopoulos DG, Robson M, Izatt S, Clayton S, deVeber 
modality which demands more dedication and time. GA. A simple and safe technique for continuous 

ambulatory peritoneal dialysis (CAPD). Trans Am Soc There are no financial benefits in doing CAPD for 
Artif Intern  Organs1978;24:484-9.the nephrologists who mostly have their private 

4. Rotellar C, Black J, Winchester JF, Rakowski TA, 
hemodialysis set up. There is no national Mosher WF, Mazzoni MJ, et al. Ten-years experience 
programme from the government for CAPD in with continuous ambulatory peritoneal dialysis. Am J 
Pakistan and they support only hemodialysis Kidney Dis 1991;17:158-64.   

5. Evans RW, Manninen DL, Garrison LP Jr, Hart LG, programme which is almost free in Punjab province 
Blagg CR, Gutman RA, et al. The quality of life of of Pakistan. Pakistan society of Nephrology & ISN 
patients with end Stage renal disease. N Eng J Med 

had never arranged a course or education 1985;312:553-9.
programme in CAPD for nephrologists in order to  6. Westman J. Baxter Worldwide Overview. Deerfield, IL: 
spread the use of this modality. Even candidates in Baxter Healthcare;1995.

 7. Leehey DJ, Gandhi VC, Daugirdas. Peritonitis and post graduate examinations in field of nephrology 
exitsiteinfection. In:Daugirdas JT,  Blake PG, Ing TS, do not get CAPD material and patients for their 
eds.Handbook of Dialysis. Philadelphia:Lippincott 

examinations. The cost of PD is quite high in Williams and  Wilkins; 2010:37393. 
Pakistan as compared to India where local and 8. Mahajan S, Tiwari SC, Kalra V, Bhowmik DM, Agarwal 
international companies like Baxter manufacture SK. Factors affecting the use of Peritoneal dialysis 

amomg ESRD population in India: A single-center study. PD solutions locally with low cost. 
Perit Dial Int 2004;24:538-41.Although this study has its own limitations due to 

9. Singh NP, Gupta S, Chandra J, Anuradha S, Kohli R, 
retrospective analysis and further studies can be Rizvi SN. Continuous ambulatory Peritoneal dialysis 
done in this regard. But the data of outcome of (CAPD): An initial Indian experience. Indian Med Assoc 
CAPD in remote rural area of Pakistan and 2005;103:22-26.

10. Vikrant S. Contineous ambulatory peritoneal dialysis: A adjoining Afghanistan will help in future 
viable modality of renal  replacement therapy in hilly establishment of any CAPD programme in Pakistan.
state of India. Ind J Nephrol 2007;17:165-9.

11. Abraham G. Asian PD. Perspective: An update on PD in 
CONCLUSION the Indian subcontinent. ISPD Asian Chapter Newsletter 
Continuous ambulatory peritoneal dialysis is a 2004; 2 Available from: http://www.ispd.org.

12. Piraino B, Baillie GR, Bemardini J, Boesschoten E, viable mode of dialysis in ESRD patients in remote 
Gupta A, Holmes C, et al. Peritoneal Dialysis-related rural areas of Pakistan & Afghanistan. CAPD can 
infections recommendations: 2005 update. Perit Dial Int 

have good outcome if patients are selected properly, 2005;25:107-31
proper PD training and education is provided to 13. Kim MJ, Song JH, Park YJ, Kim GA, Lee SW. The 
nephrologists and healthcare providers as well as influence of seasonal factors on the  Incidence of 

peritonitis in continuous ambulatory peritoneal dialysis patients and their family members. Cost of PD 
in the temperate Zone. Adv Perit Dial 2000;16:243-7.solutions needs to be low and Government should 

 14. Szeto CC, Chow KM, Wong TY, Leung CB, Li PK. 
start CAPD programme and support the patients as Influence of climate on the incidence of peritoneal 
well nephrologists and healthcare providers with dialysis-related peritonitis. Perit Dial Int 2003;23:580-6.
some reimbursement. 15. Fried LF, Bernardini J, Johnston JR, Piraino B. 

Peritonitis influences mortality in Peritoneal dialysis 
patients. J Am Soc Nephrol 1996;7:217682.

16. Chung SH, Heimburger O, Lindholm B, Lee HB. 
Peritoneal dialysis patient Survival: a comparison 
between a Swedish and a Korean centre. Nephrol Dial REFERENCES
Transplant 2005;20:1207-13.1. Popovich RP, Moncrief JW, Decherd JF, Bomar JB, Pyle 

17. Choi P, Nemati E, Banerjee A, Preston E, Levy J, Brown WK. The definition of a novel portable-wearable 
E. Peritoneal dialysis Catheter removal for acute uilibrium peritoneal technique. Abs Am Soc Artif Intern 

Correspondence:munibsyed@gmail.com
Rec. Date: Feb 27, 2012 Accept Date: Jun 01, 2012

280 Rawal Medical Journal: Vol. 37. No. 3, July-September 2012

Continuous ambulatory peritoneal dialysis in Khyber Pukhtonkhuwa province of Pakistan and  Afghanistan



peritonitis a retrospective analysis of factors associated a cardiovascular disease risk factor? Semin Dial 
with catheter removal and prolonged postoperative 2003;16:95-100.
hospitalization. Am J Kidney Dis 2004;43:103-11. 23. Sarnak MJ, Levey AS, Schoolwerth AC, Coresh J, 

18. Perez Fontan M, Rodriguez-Carmona A, Garcia-Naveiro Culleton B,Hamm LL, et al. Kidney disease as a risk 
R, Rosale M, Villaverde P, Valdes F. Peritonitis-related factor for development of cardiovascular disease: a 
mortality in patients undergoing chronic peritoneal statement from the American Heart Association 
Dialysis. Perit Dial Int 2005; 25:274-84. Councils on Kidney Cardiovascular Disease, High 

19. Viglino G, Cancarini G, Catizone L, Cocchi R, de Vecchi Blood Pressure Research, Clinical Cardiology and 
A, Lupo A, et al. The impact of peritonitis on CAPD E p i d e m i o l o g y  a n d  P r e v e n t i o n .  
results. Adv Perit Dial 1992;8:269-75. Hypertension.2003:42:1050-65

20. Woodrow G, Turney JH, Brownjohn AM. Technique 24. Guo A, Mujais S. Patients and technique survival in 
failure in peritoneal dialysis And its impact on patient peritoneal dialysis in the United States: evaluation in 
survival. Perit Dial Int 1997;17:360-4. large incident cohorts. Kidney Int Suppl 2003; (88):S3-

21. Kim DK, Yoo TH, Ryu DR, Xu ZG, Kim HJ, Choi KH, et 12.
al.Changes in causative Organisms and their 25. Zhang X, Han F, He Q, Huang H, Yin X, Ge J, et al. 
antimicrobial susceptibilities in CAPD peritonitis: a Outcomes and risk factors For mortality after transfer 
single Center's experience over one decade. Perit Dial Int from hemodialysis to peritoneal dialysis in uremic 
2004;24:424-32. Patients. Perit Dial Int 2008;28:313-4.

22. Culleton BF, Hemmelgarn BR. Is chronic kidney disease 

281 Rawal Medical Journal: Vol. 37. No. 3, July-September 2012

Continuous ambulatory peritoneal dialysis in Khyber Pukhtonkhuwa province of Pakistan and  Afghanistan


