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We analyzed survival of 185 adult patients on maintenance
hemodialysis (9 h/wk to 12 h/wk) at Emam Khomini Hospital in
Ahvaz, Iran. Patient survival at 1, 3, and 5 years was 89.2%, 69.2%,
and 46.8%, respectively. There was no significant difference between
diabetic and nondiabetic patients in 1-year survival (87.1% versus
89.7%, P = .66). But, 3- and 5-year survival rates of diabetic patients
were significantly lower than those of nondiabetic patients (52.2%
versus 73.8%, P = .04; zero versus 56.9%, P < .001; respectively).
Based on our findings, the survival of diabetic patients undergoing
hemodialysis was much worse than survival of nondiabetic
patients. Thus, prevention of diabetic nephropathy should be
more emphasized; and if end-stage renal disease is present, other
renal replacement therapies such as kidney transplantation must
be considered as soon as possible.
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Although the life expectancy of patients with
end-stage renal disease (ESRD) has improved since
the introduction of dialysis in the 1960s, it is still far
below that of the general population. Nonetheless,
some evidence suggests that mortality rates among
patients on dialysis have decreased over the past few
years, suggesting that improvements in therapy may
provide beneficial results.1 Some factors including
dialysis adequacy, method of renal replacement
therapy, etiology of kidney failure, and comorbid
diseases such as left ventricular hypertrophy,
coronary heart disease, and congestive heart failure
affect survival of patients with ESRD.2-4 Although,
many studies on the survival of patients with ESRD
have been done in developed countries, few reports
are available from developing countries. In this
study, we investigated survival of diabetic and
nondiabetic patients on long-term hemodialysis
in Ahvaz, Iran.
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This retrospective study was conducted on 185
adult patients with ESRD receiving hemodialysis
at Emam Khomini Hospital from January 2002 to
December 2008, in Ahvaz, Iran. Hemodialysis was
performed for 9 to 12 hours, 3 times a week, using
semi-synthetic (cellulose diacetate), or synthetic
(polysulphone) dialysis membranes, and the
acetate-based dialysis solution till January 2000, and
bicarbonate-based dialysis solution, thereafter, at a
delivered bicarbonate concentration of 35 mEq/L.
Blood flow rate was maintained at 250 mL/min to
400 mL/min, and the dialysis solution flow rate at
500 mL/min. We included patients on maintenance
hemodialysis treatment for at least 1 month. The
exclusion criteria were hemodialysis because of
acute kidney failure and being referred for kidney
transplantation or peritoneal dialysis. None of the
patients had hepatitis B disease, but 4 patients
(2.2%) had hepatitis C. Survival of the patients
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was estimated by the Kaplan-Meier method, and
the differences between diabetic and nondiabetic
patients were tested using the log-rank test.
Overall, 185 hemodialysis patients, 110 men
(59.5%) and 75 women (40.5%), were evaluated
in the study. The mean age of the patients at the
beginning of the studied time was 54.7 ± 15.0
years (range, 16 to 95 years; men, 55.9 ± 15.2 years;
women, 52.9 ± 14.7 years; P = .18). The mean
fallow-up period of the patients was 31.4 ± 23.8
months. Patient survival at 1, 3, and 5 years were
89.2%, 69.2%, and 46.8%, respectively. There was
no significant difference between men and women
in survivals at 1 year (89.7% versus 88.9%, P = .90),
3 years (69.8% versus 68.2%, P = .85), and 5 years
(45.7% versus 48.1%, P = .87).
Diabetes mellitus (DM) was the second most
frequent cause of ESRD after hypertension and 47
patients (25.4%) were diabetic. Healthcare costs
were covered by the Social Security Insurance
Organization in 96 patients (51.9%), the Medical
Services Insurance Organization in 68 (36.8%), and
by other insurance organizations in 21 (11.6%).
Although, these insurance services provided
different services to the patients, there was no
significant differences in patient survival between
patients with each of the insurance services
(P = .50). Also, blood group was not associated
with survival of the patients. The Table shows the
mean age and follow-up of the patients with and
without DM. The minimum follow-up period was
5 months in a 34-year-old man who was diabetic
and died 5 months after entering the study. The
maximum follow-up period was 89 months in a
56-year-old nondiabetic woman. After adjusting
for age in both groups, there was no significant
difference between diabetic and nondiabetic patients
in 1-year survival (87.1% versus 89.7%, P = .66);

however, the 3-year survival of diabetic patients
was significantly lower than nondiabetic patients
(52.2% versus 73.8%, P = .04). None of the diabetic
patients remained in the 5-year survival analysis,
whereas the 5-year survival of nondiabetic patients
was 56.9% (P < .001; Figure).
This study showed that regardless the cause
of ESRD, the 5-year survival of patients in the
hemodialysis center of Emam Khomini Hospital
in Ahvaz, was 46.8%. Although, survival of our
patients was lower than that reported from many
centers in the United States, Europe, Japan and
France,5-8 our results was similar to the report of
the United States Renal Data System (USRDS) in
2009.4 For example, the 5-year survival of patients
on hemodialysis in Tassin, France, was 87%,
which is much longer than that of almost all other
countries.8 However, the USRDS reported in 2009
that the 5-year survival of nondiabetic patients with
ESRD was between 30% to 50% and it was 25% in
diabetic patients.1 While survival of our nondiabetic
patients is comparable to that of the nondiabetics
in the United States, our diabetic patients’ chance
of survival was significantly lower.
Free hemodialysis for patients and affordable
costs of medical therapy in Iran are the advantages
that might have a positive impact on the survival
of patients on hemodialysis. On the other hand,
the average hemodialysis time of 9 h/wk to 12

Age and Follow-up Duration of Diabetic and Nondiabetic Patient
on Hemodialysis
Parameter
Age, y
Men
Women
All
Follow-up, mo
Men
Women
All

Diabetic Patients
(n = 47)

Nondiabetic Patients
(n = 138)

58.3 ± 13.7
59.1 ± 10.7
58.6 ± 12.5

55.2 ± 15.6
51.1 ± 15.2
53.5 ± 15.5

24.6 ± 16.3
21.5 ± 17.1
23.3 ± 16.5

33.2 ± 24.1
34.8 ± 26.8
33.8 ± 16.5

Survival of diabetic and nondiabetic patients on hemodialysis
patients. None of the diabetic patients remained in the 5-year
survival analysis, whereas 5-year survival of nondiabetic patients
was 56.9% (P < .001).
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h/wk, albeit acceptable worldwide, is the main
difference of our dialysis conditions with those
of the patients in Charra and colleagues’ study
from Tassin; they performed 24 h/wk dialysis
protocol.8 Hemodialysis adequacy is an essential
factor for foreseeing survival in these patients.
Increasing hemodialysis time leads to increase in
hemodialysis adequacy, and increase in survival.8-10
Charra and colleagues also reported that after 6
months of their hemodialysis program, 98% of the
patients had a normal blood pressure, and they
did not continue antihypertensive drugs.8
This study indicated that although some factors
such as sex, blood group, and level of insurance
coverage did not affect survival of our patients
on hemodialysis, DM significantly decreased their
survival. In short-term (1 year), we did not observe
a significant difference in survival of those with and
without DM, but the difference grew significantly
after 3 years. Lower survival of diabetic patients
with ESRD compared with nondiabetics has been
demonstrated in other studies, as well. 1,11-13 In
Canada for example, Fenton and associates reported
that 5-year survival of nondiabetic patients in the
age ranges of 15 to 44 years and more than 65 years
was 85% and 20%, respectively, whereas survival
of diabetic patients in these age ranges was 58%
and 10%, respectively.11
The prevalence of DM is increasing in the world.
Diabetes mellitus is the most common cause
of ESRD in the United States, Japan, and some
European and Latin American countries.14,15 Thus,
there should be more emphasis on prevention
of DM, early diagnosis, and thigh control of its
complications. 16,17 Many factors play their roles
in poor prognosis of diabetic patients with ESRD,
including cardiovascular diseases, problems with
vascular access and arteriovenous fistula, infections,
foot ulcer, weighting during hemodialysis
intervals, higher decrease in blood pressure during
hemodialysis.18-20
Using other replacement therapies, including
kidney transplantation or simultaneous kidney and
pancreas transplantation, should be considered in
diabetic patients.21 Today, kidney transplantation
is suggested as the best replacement therapy in
all diabetic and nondiabetic patients with ESRD.
Mazzuchi and colleagues indicated that 10-year
survival of patients on hemodialysis was similar
to that of kidney transplant recipients; however,
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they also showed that diabetic kidney transplant
recipients have a better chance of survival than
diabetic patients on hemodialysis.22

ACKNOWLEDGEMENTS
The authors wish to thank Dean of Diabetes
Research Center, Jundishapur University of Medical
Sciences, Ahvaz, Iran for supporting this work.
CONFLICT OF INTEREST
None declared.
REFERENCES
1. United State Renal Data System [homepage on the
internet]. Incidence and prevalence of ESRD annual data
report. Atlas of end stage renal disease in the United
States. National Institute of Health. Available from: http://
www.usrds.org/2009/view/default.asp
2. Tzamaloukas AH, Yuan ZY, Balaskas E, Oreopoulos DG.
CAPD in end stage patients with renal disease due to
diabetes mellitus--an update. Adv Perit Dial. 1992;8:
185-91.
3. O’Donoghue D, Manos J, Pearson R, et al. Continuous
ambulatory peritoneal dialysis and renal transplantation:
a ten-year experience in a single center. Perit Dial Int.
1992;12:242, 5-9.
4. Murphy SW, Foley RN, Barrett BJ, et al. Comparative
mortality of hemodialysis and peritoneal dialysis in
Canada. Kidney Int. 2000;57:1720-6.
5. Collins AJ, Hanson G, Umen A, Kjellstrand C, Keshaviah
P. Changing risk factor demographics in end-stage renal
disease patients entering hemodialysis and the impact on
long-term mortality. Am J Kidney Dis. 1990;15:422-32.
6. Held PJ, Brunner F, Odaka M, Garcia JR, Port FK,
Gaylin DS. Five-year survival for end-stage renal disease
patients in the United States, Europe, and Japan, 1982 to
1987. Am J Kidney Dis. 1990;15:451-7.
7. Iseki K, Kawazoe N, Osawa A, Fukiyama K. Survival
analysis of dialysis patients in Okinawa, Japan (19711990). Kidney Int. 1993;43:404-9.
8. Charra B, Calemard E, Ruffet M, et al. Survival as an
index of adequacy of dialysis. Kidney Int. 1992;41:
1286-91.
9. Lowrie EG, Laird NM, Parker TF, Sargent JA. Effect of the
hemodialysis prescription of patient morbidity: report from
the National Cooperative Dialysis Study. N Engl J Med.
1981;305:1176-81.
10. Gotch FA, Sargent JA. A mechanistic analysis of the
National Cooperative Dialysis Study (NCDS). Kidney Int.
1985;28:526-34.
11. Fenton S, Desmeules M, Copleston P, et al. Renal
replacement therapy in Canada: a report from the
Canadian Organ Replacement Register. Am J Kidney Dis.
1995;25:134-50.
12. Nishimura R, Dorman JS, Bosnyak Z, Tajima N, Becker
DJ, Orchard TJ. Incidence of ESRD and survival after
renal replacement therapy in patients with type 1 diabetes:

Iranian Journal of Kidney Diseases | Volume 4 | Number 1 | January 2010

Survival of Diabetic Patients on Hemodialysis—Beladi Mousavi et al
a report from the Allegheny County Registry. Am J Kidney
Dis. 2003;42:117-24.
13. Chantrel F, Enache I, Bouiller M, et al. Abysmal prognosis
of patients with type 2 diabetes entering dialysis. Nephrol
Dial Transplant. 1999;14:129-36.
14. Perneger TV, Brancati FL, Whelton PK, Klag MJ. Endstage renal disease attributable to diabetes mellitus. Ann
Intern Med. 1994;121:912-8.
15. Van Dijk PC, Jager KJ, Stengel B, Gronhagen-Riska
C, Feest TG, Briggs JD. Renal replacement therapy for
diabetic end-stage renal disease: data from 10 registries
in Europe (1991-2000). Kidney Int. 2005;67:1489-99.
16. Shichiri M, Kishikawa H, Ohkubo Y, Wake N. Long-term
results of the Kumamoto Study on optimal diabetes
control in type 2 diabetic patients. Diabetes Care. 2000;23
Suppl 2:B21-9.
17. Fliser D, Wagner KK, Loos A, Tsikas D, Haller H. Chronic
angiotensin II receptor blockade reduces (intra)renal
vascular resistance in patients with type 2 diabetes. J Am
Soc Nephrol. 2005;16:1135-40.
18. Almdal T, Scharling H, Jensen JS, Vestergaard H. The
independent effect of type 2 diabetes mellitus on ischemic
heart disease, stroke, and death: a population-based
study of 13,000 men and women with 20 years of followup. Arch Intern Med. 2004;164:1422-6.

19. Konner K. Primary vascular access in diabetic patients: an
audit. Nephrol Dial Transplant. 2000;15:1317-25.
20. Caputo GM, Cavanagh PR, Ulbrecht JS, Gibbons
GW, Karchmer AW. Assessment and management of
foot disease in patients with diabetes. N Engl J Med.
1994;331:854-60.
21. Becker BN, Odorico JS, Becker YT, et al. Simultaneous
pancreas-kidney and pancreas transplantation. J Am Soc
Nephrol. 2001;12:2517-27.
22. Mazzuchi N, Gonzalez-Martinez F, Carbonell E, Curi
L, Fernandez-Cean J, Orihuela S. Comparison of
survival for haemodialysis patients vs renal transplant
recipients treated in Uruguay. Nephrol Dial Transplant.
1999;14:2849-54.

Correspondence to:
Seyed Seifollah Beladi Mousavi, MD
Department of Nephrology, Jundishapur University of Medical
Sciences, Ahvaz, Iran
Tel: +98 916 306 8063
E-mail: beladimusavi@yahoo.com
Received July 2009
Revised September 2009
Accepted October 2009

Iranian Journal of Kidney Diseases | Volume 4 | Number 1 | January 2010

77

