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End Stage Renal Disease affects many people in the world.  There are three methods of renal 
replacement therapy available to patients:  Continuous ambulatory peritoneal dialysis, haemodialysis 
and transplantation.   Transplantation is the most viable and cost effective form of renal replacement 
therapy that is available for these patients.  There are 3 factors required to help ensure a successful 
renal transplantation program: A well legislated donor and recipient program, Human Leukocyte Antigen 
testing (pre and post transplant), as well as a post transplant follow up program.

ABSTRACT

INTRODUCTION

End Stage Renal Disease (ESRD) is a pathology that 
affects many people throughout the world.  The estimated 
incidence of ESRD is approximately 232 cases per million 
people annually.1,2 There are 3 methods of renal replacement 
therapy available to patients:  Continuous ambulatory 
peritoneal dialysis (CAPD), haemodialysis (HD) and 
transplantation.3 Of these, transplantation is the most cost 
effective.  It provides the best outcome for these patients as 
it is the best treatment for increasing their quality of life and 
life expectancy.1, 4, 5

A Brief History and Background of Kidney 
Transplantation

Kidney transplantation originated in the United States 
in 1954.  The first successful renal transplant was done 
on identical twins by Dr. John Murray.6,7 In developed 
countries, approximately 75% of the transplants performed 
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use organs from cadaveric donors while the developing 
countries transplant about 85 – 100% of the kidneys from 
living donors.8, 9 

A global problem is the short supply of available kidneys 
to be transplanted.  In the United States, legislation was 
drawn up to legitimize organ donation from cadaveric 
donors as well as defining the conditions under which 
living donation could occur.  In 1984, the National Organ 
Transplant Act was enacted which made it illegal to buy or 
sell organs.   Using living related donors (LRD) and living 
unrelated donors (LURD) as a source of organs has aided in 
increasing the kidney organ pool, but still falls short of the 
number of kidneys that are required to treat all the patients 
with ESRD.4

Transplantation practices have evolved differently in the 
developed and developing countries (Table 1).2, 3, 5-7, 10-15

For the majority of the population in developing countries, 
the cost of treating ESRD is expensive and the people are 
poor.  Consequently, the number of people that can afford 
transplantation is around 10% in the South Asian countries 
and has set up an environment whereby the poor can be 
exploited to sell their kidneys. 4, 14, 15   
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There has been implementation of cadaveric organ donation 
programs in some of the South Asian countries but due to 
religious/social beliefs, a lack of confidence in the brain 
death laws, inadequate public education and government 
support, its use is very limited. 16   

As a result, the use of living donors (LD) as a source 
for kidneys is prevalent.  Due to inadequate or no organ 
transplantation legislation, the global kidney shortage and 
the poor economics of the South Asian countries, transplant 
tourism had become a normal practice. 4, 14 Several studies 
have shown that these allograft recipients had more acute 
rejections, infections and graft loss.  However, the graft 
survival was comparable to those that were done legally.4, 

15, 17, 18

Whether the transplants are done legally or illegally, there 
are other factors that contribute to the substandard outcomes 
of transplantation.  One factor is not having a legislated 
protocol for LD donations which would educate the public, 
and provide a responsible system for the care of both the 
donor and recipient before and after the surgery.  Another 
factor is the lack of a standardized system of HLA testing.  
Both of these processes are costly and would require 
government support.19, 20  

Successful LD programs ensure that the donation is voluntary 
and that the donor’s safety is of utmost importance. The 
donor must be educated on the processes, procedures and 
risks involved with the donation and must understand that 
they have the option of withdrawing from the program at 
any time.  A medical and psychological evaluation is done 
to ensure that the donor has no major risk factors that may 
lead to renal failure later on in life.  Lastly, a final informed 
consent is taken to ensure that the donor has complete 
understanding of the entire process.19

Recipient testing to determine compatibility with the 
donor is important.  The first procedure to be done is ABO 
blood group testing followed by HLA testing to ensure 
compatibility between the donor and recipient. One HLA 
test to be done to determine compatibility with the donor 
is the T cell complement dependent cytotoxicity (CDC) 
crossmatch in order to rule out any preformed HLA 
antibodies to the donor’s tissue. The other test that can 
be done is HLA typing.  There are conflicting reports on 
the importance of HLA typing.  There are many studies 

that have shown that graft survival is increased, especially 
with 0 mismatched HLA antigens19, 21-24 and that Class II 
HLA matching is important. 24 Another study has shown 
there is no difference in graft survival between unrelated, 
haploidentical or a totally mismatched kidney allografts.19

In developing countries, due to the high costs and lack of 
adequate public education, HLA testing is limited to a very 
small number of laboratories in South Asia. 2, 15  In Iran, 
ABO blood group matching is the only compatibility testing 
that is performed.  In Pakistan, most centers do not have 
the ability or adequate facilities to perform HLA testing, 
therefore, ABO blood group matching is the only test 
performed.15 India has some facilities that offer HLA typing, 
basic CDC crossmatching and antibody screening, but these 
types of testing are rarely done.2 Renal recipients from 
Bangladesh need to travel outside their country to receive 
their allograft but follow up is done within the country 25 In 
Nepal, transplantation is performed in the country, but the 
patients are required to go outside of the country to get HLA 
testing done.3, 7

 What’s happening in Nepal?

In 2000, legislation was passed to legalize transplantation 
with LDs who are close relatives to the recipients.3, 7 Nepal 
performed its first successful kidney transplant in 2008 at 
the Tribhuvan University Teaching Hospital.7 However, the 
development of a basic infrastructure like a HLA laboratory 
and Immunflourescence (IF) staining for renal biopsies are 
still lacking. 

There is a LRD program followed here to aid in the 
selection of a compatible donor and recipient, but the 
histocompatibility testing requires travel outside of the 
country, which adds an extra burden to an already costly 
procedure.3, 7

In Alka Hospital Pvt. Ltd., the ability to have HLA testing 
done is currently being developed.  Patients and donors will 
be able to have their molecular HLA typing for class I and 
Class II determined as well as being able to have an Anti-
Human Globulin Complement Dependent Cytotoxicity 
(AHG-CDC) crossmatch performed.  The AHG-CDC assay 
is used to help determine if the recipient has preformed 
antibodies to the potential donor. The HLA typing determines 
the degree of HLA matching between the donor and the 

Table 1.  Diversity of Transplant Evolution
Country USA India Jordan Iran Pakistan Nepal

1st  successful kidney transplant 1954 1971 1972 1968 1979 2008

Brain death law 1968* 1999 1986 2000 None None

Majority of Transplant types performed CAD† LD‡ LD LD LD LD

Cadaveric Transplants done Yes Yes Yes Yes No No

*Uniform Anatomical Gift Act; †Cadaveric donations; ‡Living Donations
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recipient.  Post transplant monitoring will be available for 
the clinicians to aid them in creating a treatment plan for the 
patient in a more timely way than having the testing done 
outside of the country.  The testing available for this will 
be CDC-AHG crossmatching and antibody screening of the 
patient’s sera using ELISA techniques to determine if the 
patient has developed donor specific antibody (DSA)  to the 
allograft. 

Another important methodology being developed here 
to aid in post transplant monitoring is IF staining of renal 
biopsies.  The IF staining aids in the detection of C4d (DSA) 
in peritubular capillaries.26  

DISCUSSION

With the development of the technical expertise of HLA 
testing, kidney transplantation in Nepal will afford a better 
lifestyle and greater life expectancy for recipients at a 
decreased cost.4

Below is a set of guidelines that can be followed in 
determining a compatible donor for a recipient. 3,19, 27 

A.  Preliminary Basic Steps

1.  Potential donor is identified and consulted.
a.  Risks and benefits fully disclosed
b.  Education of their rights – that there is no coercion 

and that they can change their mind at anytime

2.  Recipient/donor educated on all options available for 
treatment of ESRD.  They can be directed to websites 
that give updates/information of LD practices.28

3.  Preliminary assessment
a.	 ABO blood grouping of donor and recipient – 

proceed only if ABO compatible
b.	 Complete  assessment of the potential– proceed 

only if medically suitable
i.	 Blood pressure (at least 2 measurements)
ii.	 Body Mass index (BMI)
iii.	Full medical check up
iv.	 Psychosocial analysis

B.   Next steps - to be done only if donor is suitable

4.	 HLA CDC-AHG T cell crossmatch  – proceed if 
negative

5.	 HLA typing of donor and recipient
6.	 Recipient work up

a.	 ECG
b.	 Radiology – urological observations
c.	 Laboratory testing

7.	 Review/assessment with Nephrologists
8.	 Follow up Testing if necessary
9.	 Final crossmatch

10.	Surgery
11.	Follow up with donor and recipient 

 CONCLUSION

There is still a need to make transplantation more affordable 
for the general population, establish the ability to do 
immunosuppressive drug monitoring and expand the kidney 
organ pool with well legislated procedures to include LURD 
and cadaveric donors. Nepal is well on its way to becoming 
one of the more advanced centers of transplantation in 
Southeast Asia.   
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