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ABSTRACT

Introduction: Kidney transplantation is the most viable and cost-effective treatment option for
patients with end-stage renal disease (ESRD). However, the limited availability of living donors
opens up the option of utilizing deceased donor for kidney transplantation.

Objectives: This study evaluated the long-term graft and recipient outcomes of deceased donor
kidney transplantation (DDRT) in patients with ESRD.

Patients and Methods: A retrospective analysis of ESRD patients who underwent DDRT (January
2002 to December 2018) was conducted. Transplant medical records were reviewed for the
recipient’s demographic profile, causes of ESRD, type of transplants, type of induction treatment,
and five-year follow-up data related to graft survival and mortality.

Results: A total of 147 DDRT recipients with a mean age of 43.1 years were included.
Male preponderance (66.67%) was observed. The common causes of ESRD were chronic
glomerulonephritis (44.7%) and diabetic nephropathy (22.7%). Post-transplantation, patients were
administered with induction therapy (anti-thymocyte globulin (ATG), 57.14%; basiliximab, 27.21%;
and other induction agents, 15.65%). Patient survival rate at 1-year, 3-year and 5-year follow-up
were 91%, 86% and 73%, respectively and graft survival rates were 89%, 79%, and 68%, respectively.
Infection (87.07%) was the leading cause of death, followed by cardiovascular disease (11.56%).
Conclusion: Long-term outcomes up to 5-years related to patient survival and graft survival in
ESRD patients’ post-DDRT were satisfactory and suggested the use of DDRT as a replacement
option for living donors.

Implication for health policy/practice/research/medical education:

In a study on 147 deceased donor renal transplantation recipients with a mean age of 43.1 years, we found, long-term outcomes of
deceased donor renal transplantation in patients with end-stage renal disease were satisfactory and suggested the use of deceased
donor renal transplantation as a replacement option for living donors.

Please cite this paper as: Chakola JJ, Mamidi V, Makkena VK, Matcha ], Elumalai R. Evaluation of long-term outcomes of
deceased donor renal transplantation in patients with end-stage renal disease. ] Nephropharmacol. 2019;8(2):e29. DOI: 10.15171/

np;j.2019.29.

Introduction

transplantation, kidney transplantation has been proved
to be associated with better survival rates, improved

The global burden of patients with end-stage renal disease
(ESRD) is rising at a humongous speed. The prevalence
rate of chronic kidney disease in India has reached 10.2%,
which is similar to the global prevalence rate of 13.4%
(1,2). However, the incidence of ESRD in India is 151
cases per million populations and about 220 000-275 000
new patients need renal replacement therapy every year
(3,4).

Between the available treatment modalities for ESRD
patients, which include chronic dialysis and kidney

quality of life and cost-effectiveness (5-7). In India, the
deceased donor organ donation rate has increased from
0.08 to 0.34 per million population per year while renal
transplantation using a living donor is more frequent than
using deceased donor (8-10). The lack of an effective organ
procurement network, lack of facilities for taking care of
potential donors, and poor public education are the main
culprits for this disparity trend. However, the only possible
solution to bridge the increasing gap between the demand
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for renal transplantation and available donor population is
the deceased donor renal transplantation (DDRT).

Several previous global, as well as Indian studies, have
evaluated outcomes of DDRT in respective populations
(11-16) are yielded inconsistent results on deceased donor
renal transplantation patients survival and graft survival.

Objectives

The aim of present study is to determine the long-term
outcomes related to graft and patients’ survival in deceased
donor kidney transplantation.

Patients and Methods

Patients

A retrospective analysis of 147 deceased donor renal
transplants performed (January 2002 and December
2018) at department of nephrology, Sri Ramachandra
institute of higher education and research, Chennai, India.
Transplant medical records were reviewed and data were
collected which included recipient’s demographic profile,
causes of ESRD, type of transplants,type of induction
treatment, and five-years follow-up data related to graft
survival and mortality.

Methods

All patients were recipients of the first transplant,
and there were no cases of second transplant or ABO
incompatible transplant. To lower the risk of acute
allograft rejection, induction therapy was administered
to all kidney transplant subjects with the tacrolimus-
based immunosuppressive regimen. This included the
use of either immunosuppressive agents like daclizumab,
antithymocyte globulin (ATG), basiliximab or other
agents. The induction agent protocol was a single dose
of ATG and two doses of basiliximab on day 1 and day
4. Patients were followed up at one, three and five-year’s
intervals to determine graft survival and patients’ survival
rates.

Ethics issues

The study was conducted in accordance with Tenets of
the Declaration of Helsinki. The present investigation
was approved by the committee of clinical research ethics
of Sri Ramachandra Institute of Higher Education and
Research, Chennai, India.

Statistical analysis

All data were analyzed using the Statistical Package
for Social Sciences (version 16.0; SPSS, Chicago). The
qualitative data were expressed as frequency counts,
percentages and the quantitative data were expressed as
means with standard deviation (SD).

Results
The demographic characteristics of the studied individuals
are documented in Table 1. Of the total 725 kidney

Table 1. Baseline characteristics of the study patients

Patient’s characteristics Patients with DDRT, N=147

Age (y), mean +SD 43.1 £10.7
Gender, No. (%)
Male 98 (66.67)
Female 49 (33.33)
Causes of ESRD, No. (%)
Diabetic nephropathy 48 (32.60)
Chronic glomerulonephritis 80 (54.47)
Chronic interstitial nephritis 19 (12.93)
Type of induction therapy, No. (%)
ATG 84 (57.14)
Basiliximab 40 (27.21)
Others 23 (15.65)

ATG, antithymocyte globulin; DDRT, deceased donor renal transplant;
ESRD, end-stage renal disease.

transplant recipients screened, 578 (79.72%) were from
living donors and 147 (20.28%) from deceased donors.
The mean age of patients who received DDRT was 43.1
years. Amongst DDRT recipients, there were 98 (66.7%)
males and 49 (33.3%) females (M: F ratio: 1:2). The
primary kidney diseases were chronic glomerulonephritis
(63.7%), diabetic nephropathy (18.7%) and hypertensive
nephrosclerosis (6.6%). The primary renal diseases were
chronic glomerulonephritis (n=80; 54.47%) followed
by diabetic nephropathy (n=48; 32.60%) and chronic
interstitial nephritis (n=19; 12.93%) were observed
as causes of ESRD. Majority of patients received ATG
(n=84; 57.14%) as the induction therapy while 40 patients
(27.21%) received basiliximab and 23 patients (15.65%)
received other induction agents (Table 1).
Kaplan-Meier survival analysis showed a decreasing
trend in patient survival rates at l-year (91%), 3-year
(86%) and 5-year (73%) follow-up. Infection was the most
prevalent cause of mortality observed in the majority of
patients (n=128, 87.07%), while cardiovascular diseases
contributed to 11.56% of deaths and remaining 1.36% of
deaths were due to other reasons. Graft survival rates were
highest at 1-year follow-up (89%) compared to those at
3-year (79%) and 5-year (68%) follow-ups (Table 2).

Discussion

The present study revealed that, the long-term outcomes
related to graft and patient survival in patients with DDRT
were acceptable. The mean age of patients with DDRT was
43.1 years and male preponderance was observed with
male: female ratio of 2:1. These observations concord with
the previous studies which reported mean age in the range
of 36-51 years with male preponderance (11,13,17,18).

In the present study, the most common cause of ESRD
was chronic glomerulonephritis (54.47%) followed by
diabetic nephropathy (32.60%) and chronic interstitial
nephritis (12.93%). A recent study by Tam et al (11)
reported similar results showing the highest prevalence of
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Table 2. Patients’ follow-up data and patient survival and graft
survival rate

Parameters

Patient survival Probability (%)

Patients with DDRT, N=147

1-year 91

3-year 86

5-year 73
Graft survival probability (%)

1-year 89

3-year 79

5-year 68
Causes of death

Infection 128 (87.07)

Cardiovascular diseases 17 (11.56)

Others 2(1.36)

chronic glomerulonephritis (63.7%) followed by diabetic
kidney disease (18.7%) and hypertensive nephrosclerosis
(6.6%) as primary renal diseases. Another Indian study by
Kute et al, reported corroborative observations showing
chronic glomerulonephritis and diabetic nephropathy as
the common causes of ESRD (18). These results indicate
that patients with primary renal diseases like chronic
glomerulonephritis or diabetic nephropathy have a high
risk of progressing to ESRD.

In the present study, individuals were followed up to
five years post DDRT to assess long-term survival. Patient
survival rate at 1-year, 3-year, and 5-year follow-up were
91%, 86% and 73%, respectively. However, mortality rates
were highest at 5-year (27%) follow-up than those at
3-year (14%) and 1-year (9%) follow-up. Hence survival
rates are decreasing at a constant rate with an increase
in the follow-up time of these patients. However, these
survival rates are in an acceptable range. Similarly, the
probability of graft survival was highest at 1-year follow-
up (89%) compared to those at 3-year (79%) and 5-year
(68%) follow-ups. These results suggest that although,
graft survival rate decreases from 1-year to 3-year o 5-year
follow-up time, the long-term survival outcomes of graft
survival were acceptable.

A recent Indian study by Gopalakrishnan et al, reported
a similar decreasing trend in patient survival as well as
graft survival during 5-year follow-up) (12). They showed
patient survival was 80.34% at 1 year, 79.7% at 2 years,
78% at 3 years, and 76% at 5 years. The graft survival
was 82.6% at 1 year, 82% at 2 years, 81.5% at 3 years,
and 80% at 5 years. In another study from western India,
patient survival rates at 1-year and 5-year follow-up were
81.7% and 77.5% and graft survival rates were 92.6% and
88.3%, respectively (16). The study by Swami et al (14),
also showed 83.8% and 79.2% patient survival and 92%
and 61.3% graft survival at 1-year and 3-year follow-up,
respectively. These observations accord with the present
study and suggest overall acceptable long-term outcomes
of DDRT in patients with ESRD.

Deceased donor renal transplantation

Studies by Swami et al (14) and Gopalakrishnan et
al (12) have reported high mortality in 1-year post-
transplantation and the most common cause of deaths was
infection and sepsis. The present study reported infection
as the most prevalent cause of mortality observed in
the majority of patients (87.07%), while cardiovascular
diseases contributed to 11.56% of deaths. A recent study
by Tam et al, reported similar observations which showed
the most common cause of death post-transplant was
infection followed by cardiovascular disease in patients
with ESRD (11). Observations of a study by Mohamed
Ali et al, showing the majority of deaths due to infections
and cardiovascular diseases, are parallel to the present
study (19). The factors responsible for the high infection
rate in these patients may include a delayed presentation
and diagnosis, long duration of hemodialysis before
the transplant, tropical climate, unhygienic conditions,
and socioeconomic factors (20-22). In a previous study,
Samhan et al, concluded that the recipients of renal
allograft in developing countries may be more prone to
infections, a leading cause of mortality (23).

Conclusion

The present study observations indicated the satisfactory
long-term outcomes related to graft and patient survival
in ESRD patients post-DDRT up to 5 years and suggested
the possible replacement of living donors with deceased
donors in kidney transplantations in India.

Study limitations

Study limitations include a retrospective design of the
study and lack of data related to the donor’s demographic
profile and clinical profile.

Acknowledgments

The authors would like to thank Sri Ramachandra Institute
of Higher Education and Research for providing facilities
to collect the data.

Authors’ contribution

JJ and VM conceived the study and collected the data. VK
and JM performed the analysis. RE analyzed the data and
drafted the final manuscript; all authors read, revised, and
approved the final manuscript.

Conlflicts of interest
None.

Ethical considerations

Ethical issues (including plagiarism, data fabrication,
double publication) have been completely observed by the
authors.

Funding/Support
None.

http://www.jnephropharmacology.com

Journal of Nephropharmacology, Volume 8, Issue 2, 2019 3


http://www.jnephropharmacology.com

Chakola JJ et al

References

1.

10.

11.

12.

Hill NR, Fatoba ST, Oke JL, Hirst JA, O’Callaghan CA,
Lasserson DS, et al. Global prevalence of chronic kidney
disease - a systematic review and meta-analysis. PloS one.
2016;11:¢0158765.  doi:10.1371/journal.pone.0158765.
Hasan M, Sutradhar I, Gupta RD, Sarker M. Prevalence of
chronic kidney disease in South Asia: a systematic review.
BMC Nephrol. 2018;19:291. doi: 10.1186/s12882-018-
1072-5.

Jha V. Current status of end-stage renal disease care in
India and Pakistan. Kidney Int Suppl. 2013;3:157-60. doi.
org/10.1038/kisup.2013.3.

Modi GK, Jha V. The incidence of end-stage renal disease in
India: a population-based study. Kidney Int. 2006;70:2131-
3. doi: 10.1038/sj.ki.5001958.

Oniscu GC, Brown H, Forsythe JL. Impact of cadaveric
renal transplantation on survival in patients listed for
transplantation. ] Am Soc Nephrol. 2005;16:1859-65. doi:
10.1681/ASN.2004121092.

Perovic S, Jankovic S. Renal transplantation vs hemodialysis:
cost-effectiveness analysis. Vojnosanit Pregl. 2009;66:639-
44,

Kalo Z, Jaray J, Nagy J. Economic evaluation of kidney
transplantation versus hemodialysis in patients with
end-stage renal disease in Hungary. Prog Transplant.
2001;11:188-93.

Abraham G, Vijayan M, Gopalakrishnan N, Shroff §,
Amalorpavanathan J, Yuvaraj A, et al. State of deceased
donor transplantation in India: A model for developing
countries around the world. World ] Transplant. 2016;6:331-
5. doi: 10.5500/wjt.v6.i2.331.

Chugh KS. Five decades of Indian nephrology: a personal
journey. Am J Kidney Dis. 2009;54:753-63. doi:10.1053/j.
ajkd.2009.06.027.

Khanna U. The economics of dialysis in India. Indian J
Nephrol. 2009;19:1-4. doi: 10.4103/0971-4065.50671.
Tam MJC, Cabanayan-Casasola CB, Danguilan RA. Long
term graft and recipient outcome of deceased donor renal
transplantation at the National Kidney and Transplant
Institute. Trends Transplant. 2017;10:1-7. doi: 10.15761/
TiT.1000230.

Gopalakrishnan N, Dineshkumar T, Dhanapriya ],
Sakthirajan R, Balasubramaniyan T, Srinivasa Prasad
ND, et al. Deceased donor renal transplantation: A single

13.

15.

16.

17.

18.

19.

20.

21.

22.

23.

center experience. Indian J Nephrol. 2017 ;27:4-8. doi:
10.4103/0971-4065.179206.

Prabahar MR, Soundararajan P. Cadaveric renal
transplantation: the Chennai experience. Transplant Proc.
2008;40:1104-7. doi: 10.1016/j.transproceed.2008.03.077.
Swami YK, Singh DV, Gupta SK, Pradhan AA, Rana YP,
Harkar S, et al. Deceased donor renal transplantation at
army hospital research and referral: Our experience. Indian
J Urol. 2013;29:105-9. doi: 10.4103/0970-1591.114029.
Kute VB, Vanikar AV, Patel HV, Shah PR, Gumber MR,
Engineer DP, et al. Outcome of renal transplantation from
deceased donors: experience from developing country. Ren
Fail. 2014;36:1215-20. doi: 10.3109/0886022X.2014.929842.
Huml AM, Albert JM, Thornton JD, Sehgal AR. Outcomes
of deceased donor kidney offers to patients at the top of
the waiting list. Clin ] Am Soc Nephrol. 2017. doi:10.2215/
CJN.10130916.

Kapoor KS, Kenwar A, Benjamin D, Sarbpreet S, Navdeep
S. Deceased donor renal transplantation: A single tertiary
care center experience. Transplantation. 2018;102:5496-7.
doi: 10.1097/01.tp.0000543316.04409.bc.

Kute VB, Vanikar AV, Shah PR, Gumber MR, Patel HV,
Modi PR, et al. Outcome of live and deceased donor renal
transplantation in patients aged > 55 years: A single-
center experience. Indian J Nephrol. 2014;24:9-14. doi:
10.4103/0971-4065.125049.

Mohamed Ali AA, Abraham G, Khanna P, Reddy YN,
Mehrotra A, Mathew M, et al. Renal transplantation in
the elderly: South Indian experience. Int Urol Nephrol.
2011;43:265-71. doi: 10.1007/s11255-010-9887-4.

Jha V, Chugh KS. Posttransplant infections in the tropical
countries. Artif Organs. 2002;26:770-7.

Vivekanand ], Chugh S, Chugh KS. Infections in dialysis
and transplant patients in tropical countries. Kidney Int.
2000;57:585-93. doi: 10.1046/j.1523-1755.2000.07415.x.
Goldfarb-Rumyantzev A, Hurdle JE Scandling J, Wang Z,
Baird B, Barenbaum L, et al. Duration of end-stage renal
disease and kidney transplant outcome. Nephrol Dial
Transplant. 2005;20:167-75. doi: 10.1093/ndt/gfh541.
Samhan M, Al-Mousawi M, Hayati H, Dashti M, Mansour
M, Johny KV, et al. Results in 158 consecutive cadaveric
renal transplantations. Transplant Proc. 2005;37:2965-6.
doi:  10.1016/j.transproceed.2005.08.019.

Copyright © 2019 The Author(s); Published by Published by Society of Diabetic Nephropathy Prevention. This is an open-access
article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Journal of Nephropharmacology, Volume 8, Issue 2, 2019

http://www.jnephropharmacology.com


http://www.jnephropharmacology.com

