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BACKGROUND AND INTRODUCTION 

Renal transplantation is a clinical procedure used to 

transfer a healthy kidney from a live donor into a person 

with a dysfunctional kidney. Kidney is one of the 

important two bean shaped organ located near spine. The 

main function of kidney is to remove the excess waste 

from the body through urine.  

 

Kidney transplant can be classified into two types: a). 
from living donors, b). from non-living donors. 

Currently, the number of live kidney donations has 

increased generally.[1] In some of the recent observations, 

the comparison among donors with healthy subjects and 

diseased persons showed the clear difference in success 

of procedure.[2,3] Moreover, such findings has raised 

many concerns related to long-term safety of donated 

organ.  

 

The renal transplantation with live donor organs is 

associated with longer graft survival and therefore 
patient survival. Also, it has been observed that patients 

receiving an early transplant will be able to survive for a 

longer time 

 

By transplantation, the survival rate of patients requiring 

the renal replacement therapy will be increased. 

However, in patients above 70 years of age the chances 

of survival will be less. Up till now, only fewer findings 

are available which indicate the benefits of 

transplantation over dialysis in this age group. 

 

Translational research is an emerging science used to 

implement knowledge from basic biology to clinical 

research methods for common use. It starts with a simple 

idea testing in the laboratory with a success of bringing 

into clinical world. Kidney transplantation has been the 
focused area of research at present. Understanding the 

treatment adherence after kidney transplantation is a 

necessary process. 

 

According to recent reports, out of 69 countries reporting 

transplantation statistics, an actual increase of almost 

50% has been observed in kidney donation. The highest 

rate was reported in Saudia Arabia among a population 

of 32 million. The average number of patients suffering 

from kidney disease has been increased as much from the 

previously reported cases.[4] Although, success in 
transplantation will only be achieved by active decision 

for transplant.  

 

The chances of organ wastage are more if patients 

immune system is not able to give a positive response. 

Further, it was reported from previous studies, the 
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ABSTRACT 
Renal transplantation is a useful process of replacing an unhealthy kidney with a healthy donor kidney. It is used 

for treatment of end-stage renal disease, allowing most patients to return to a satisfactory quality of life. Renal 
transplantation is preferred over hemodialysis and peritoneal dialysis in terms of long term survival of the patients 

with end stage renal disease (ESRD). The factors contributing to chronic kidney disease (CKD) in children differ 

from those of adult onset CKD. The discovery of novel genes in early-onset CKD opens up new ways for finding 

clinical diagnostic methods. The patients suffering with steroid-resistant nephrotic syndrome (SRNS) represent 

another class of patients who are more prone to end-stage renal disease. Moreover, the congenital anomalies related 

to kidney and urinary tract (CAKUT) mainly can lead to CKD, and later on to ESRD requiring renal transplant as a 

form of renal replacement therapy. This review highlights prevalence, genetic basis and future prospects for 

achieving more success in renal transplantation.  
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average rate in US is nearly 20%-40% and 8% in 

Europe.[5-8] 

 

The patients suffering from permanent loss of kidney 

functions suffers from chronic kidney disease (CKD). 

This results in loss of kidney function completely with 
the passage of time. The number of reported cases of 

CKD every year have been increased tremendously in 

the present time. Certain factors are responsible for this 

increase. Diseases like diabetes, anemia, and 

hypertension are among few of the commonly 

responsible causes of kidney disease. An effective 

control of Diabetes and hypertension can prevent or slow 

down the damage to the kidneys and thus prevent the 

progression to CKD and the ESRD. CKD is emerging as 

a major disease harmful for human health and is rapidly 

growing day by day in Pakistan. Patients suffering from 

CKD are more prone to risk of getting other diseases. 
The previously reported data showed greater risk of 

cardiovascular disease,[9,10,11] The risk is dependent on 

several factors including age and sex.[12] Conditions 

related to arterial stiffness leads towards increased 

chances of cardiovascular disease risk.[13,14] Anemia is 

another disease associated with CKD. This is caused by 

deficiency of one or more type of blood cells. However, 

the intensive care and on time precautionary measures 

play an important role in early diagnosis and treatment of 

anemia in CKD.  

 
The major diseases contributing for CKD are diabetes 

and hypertension. The ratio is same in all high-income 

and most of the middle-income countries. Symptoms of 

all kidney diseases vary according to age, sex and certain 

other environmental factors. However, it was reported 

that, people suffering from CKD die early in premature 

stage as compared to people with end stage CKD.  

 

Genetic basis of Kidney Disease 

To study the genetic basis of disease, it is essential to 

understand its cellular mechanism, evolution, and 

classification etc. The kidney diseases can also be due to 
single gene defects. Several mutations have been 

identified in these genes. One of the most common 

example of mutations is podocin, which is contributing 

almost 15% in adults and nearly 25% in children. Some 

of the mutations are responsible for causing disease with 

100% risk. To study the disease pathology, mechanism 

and treatment ways and to develop new target drugs is 

the need of the running time.  

 

The kidney diseases are mostly linked with single gene 

mutations and reffered as mendelian disorders. The 
modern technology has helped to identify these diseased 

genes. The use of such techniques including, whole 

genome sequencing and genetic mapping has led to early 

discovery of mutated genes. At present, 36 mutated 

genes identified in Congenital anomalies of the kidney 

and urinary tract (CAKUT) and 39 genes in steroid 

resistant nephrotic syndrome (SRNS). [15-20] These studies 

suggested that, almost 25% of patients with early onset 

CKD can be identified by mutation analysis. Results are 

represented in table 1 below: 

 

Table 1: Shows diseases with known genes causing 

mutations.  

Disease 
Known 

Genes 

Mutations 

Identified 

Steroid-resistant 
nephrotic syndrome 

39 33% 

CAKUT 36 25% 

 

CAKUT was reported in 6-9 per 1000 births and serve as 

the leading cause of renal failure in children [21-23] The 

structural malformations of kidney and urinary tract 

emerging resulted from CKAUT includes renal agenesis, 

pelviureteric junction obstruction and ureterovesical 

junction obstruction. Up till now, more than 20 diseases 

genes have been identified for humans. Out of which 

12% are dominant CAKUT genes responsible for 

causing kidney malfunctioning.[24-26] 

 
Nephrotic syndrome, is characterized by edema, 

proteinuria and considered as one of the most important 

glomerular disease in children.[27-28] The patients 

suffering with SRNS have much complications. To treat 

such patients is more difficult. Moreover, number of 

different genes have been reported with mutations 

responsible for causing kidney diseases. Few of them are 

given in the table 2 below. 

 

Table 2: Shows genes responsible for causing SRNS. 

Genes Disease Function 

NPHS1 

Congenital 

nephrotic 

syndrome/SRNS 

Cell-cell signaling 

NPHS2 
Congenital 
nephrotic 

syndrome/SRNS 

Cell-cell signaling 

CD2AP FSGS/SRNS Cell-cell signaling 

ACTN4 Proteinuria 

Cross-linking 

bundles of actin 

filament in the slit 

diaphragm 

PLCE1 

autosomal 

recessive 

nephrotic 

syndrome 

Production of 

abnormal protein 

TRPC6 FSGS 

regulates mechano 

sensation at the slit 

diaphragm 

 

CONCLUSION 
Renal transplantation is useful to improve quality of life 

in patients suffering with end stage renal disease. The 

rate of survival after kidney transplantation largely 

depends on environmental and somehow to certain 

genetic factors. To increase the number of kidneys 

available for transplantation, methods need to be 

optimized and proper handling should be a concern. 

Patients suffering from CKD and nephrotic syndrome 
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represent major population. To understand the genetic 

basis and profile of patients, it is important to unravel the 

pathophysiological mechanism of disease. This can be 

achieved by applying principles of latest research 

methods.  

 

Future Prospects 

To attain quality of life, one of the key factor is proper 

monitoring of transplanted patient. In fact, quality of life 

changes according to therapeutic results. Further, the 

modern genetic techniques will provide deep insights to 

understand the disease. The use of target drugs and latest 

technologies has gained much more importance for 

disease therapy and diagnosis. However, this is also 

important to identify candidate genes, understand their 

molecular pathways under control of clinical features. 

Renal transplantation provides a quality life to many 

patients and is well-established treatment for treatment of 
end stage renal disease. Still, with advancement in 

medical technology, the number of positive and 

successful transplantation patients can be increased 

tremendously. For arrangement of more donors, the 

social surveys, and awareness campaigns will leads to 

more success in renal transplantation. 

 

REFERENCES 
1. Horvat, L. D., Shariff, S. Z., Garg, A. X., & Donor 

Nephrectomy Outcomes Research (DONOR) 

Network. Global trends in the rates of living kidney 
donation. Kidney international, 2009; 75(10):    

1088-1098. 

2. Mjøen, G., Hallan, S., Hartmann, A., Foss, A., 

Midtvedt, K., Øyen, O., & Line, P. D. Long-term 

risks for kidney donors. Kidney international, 

2014; 86(1): 162-167. 

3. Muzaale, A. D., Massie, A. B., Wang, M. C., 

Montgomery, R. A., McBride, M. A., Wainright, J. 

L., & Segev, D. L. Risk of end-stage renal disease 

following live kidney donation. Jama, 2014; 311(6): 

579-586. 

4. Wald, C., Russo, M. W., Heimbach, J. K., Hussain, 
H. K., Pomfret, E. A., & Bruix, J. New 

OPTN/UNOS policy for liver transplant allocation: 

standardization of liver imaging, diagnosis, 

classification, and reporting of hepatocellular 

carcinoma, 2013. 

5. Tanriover, B., Mohan, S., Cohen, D. J., 

Radhakrishnan, J., Nickolas, T. L., Stone, P. W., & 

Samstein, B. Kidneys at higher risk of discard: 

expanding the role of dual kidney 

transplantation. American Journal of 

Transplantation, 2014; 14(2): 404-415. 

6. Frei, U., Noeldeke, J., Machold‐Fabrizii, V. A., 

Arbogast, H., Margreiter, R., Fricke, L., & Lopau, 

K. Prospective Age‐Matching in Elderly Kidney 

Transplant Recipients—A 5‐Year Analysis of the 

Eurotransplant Senior Program. American Journal of 

Transplantation, 2008; 8(1): 50-57. 

7. Smits, J., Persijn, G. G., Van Houwelingen, H. C., 

Claas, F. H., & Frei, U. Evaluation of the 

Eurotransplant Senior Program. The results of the 

first year. American Journal of Transplantation, 

2002; 2(7): 664-670. 

8. Foley, R. N., Parfrey, P. S., & Sarnak, M. J. 

Epidemiology of cardiovascular disease in chronic 

renal disease. Journal of the American Society of 
Nephrology: JASN, 1998; 9(12 Suppl): S16-23. 

9. Parfrey, P. S., & Foley, R. N. The clinical 

epidemiology of cardiac disease in chronic renal 

failure. Journal of the American Society of 

Nephrology, 1999; 10(7): 1606-1615. 

10. Go, A. S., Chertow, G. M., Fan, D., McCulloch, C. 

E., & Hsu, C. Y. Chronic kidney disease and the 

risks of death, cardiovascular events, and 

hospitalization. New England Journal of Medicine, 

2004; 351(13): 1296-1305. 

11. Vlachopoulos, C., Aznaouridis, K., Terentes-

Printzios, D., Ioakeimidis, N., & Stefanadis, C. 
Prediction of cardiovascular events and all-cause 

mortality with brachial-ankle elasticity index: a 

systematic review and meta-analysis. Hypertension, 

HYPERTENSIONAHA-112, 2012. 

12. Blacher, J., Guerin, A. P., Pannier, B., Marchais, S. 

J., Safar, M. E., & London, G. M. Impact of aortic 

stiffness on survival in end-stage renal 

disease. Circulation, 1999; 99(18): 2434-2439. 

13. Shoji, T., Emoto, M., Shinohara, K., Kakiya, R., 

Tsujimoto, Y., Kishimoto, H., & Nishizawa, Y. 

Diabetes mellitus, aortic stiffness, and 
cardiovascular mortality in end-stage renal 

disease. Journal of the American Society of 

Nephrology, 2001; 12(10): 2117-2124. 

14. Kohl, S., Hwang, D. Y., Dworschak, G. C., Hilger, 

A. C., Saisawat, P., Vivante, A., & Tasic, V. Mild 

Recessive Mutations in Six Fraser Syndrome–

Related Genes Cause Isolated Congenital Anomalies 

of the Kidney and Urinary Tract. Journal of the 

American Society of Nephrology, ASN-2013101103, 

2014. 

15. Hwang, D. Y., Dworschak, G. C., Kohl, S., 

Saisawat, P., Vivante, A., Hilger, A. C., & Tasic, V. 
Mutations in 12 known dominant disease-causing 

genes clarify many congenital anomalies of the 

kidney and urinary tract. Kidney international, 

2014; 85(6): 1429-1433. 

16. Vivante, A., Kohl, S., Hwang, D. Y., Dworschak, G. 

C., & Hildebrandt, F. Single-gene causes of 

congenital anomalies of the kidney and urinary tract 

(CAKUT) in humans. Pediatric nephrology, 

2014; 29(4): 695-704. 

17. Vivante, A., Kleppa, M. J., Schulz, J., Kohl, S., 

Sharma, A., Chen, J., & Shukrun, R. Mutations in 
TBX18 cause dominant urinary tract malformations 

via transcriptional dysregulation of ureter 

development. The American Journal of Human 

Genetics, 2015; 97(2): 291-301. 

18. Ebarasi, L., Ashraf, S., Bierzynska, A., Gee, H. Y., 

McCarthy, H. J., Lovric, S., & Koziell, A. Defects of 

CRB2 cause steroid-resistant nephrotic 

http://www.ejpmr.com/


Maqsood et al                                                                 European Journal of Pharmaceutical and Medical Research  

  

www.ejpmr.com 

 

656 

syndrome. The American Journal of Human 

Genetics, 2015; 96(1): 153-161. 

19. Trautmann, A., Bodria, M., Ozaltin, F., Gheisari, A., 

Melk, A., Azocar, M., & Oh, J. Spectrum of steroid-

resistant and congenital nephrotic syndrome in 

children: the PodoNet registry cohort. Clinical 
Journal of the American Society of Nephrology, 

CJN-06260614, 2015. 

20. Pohl, M., Bhatnagar, V., Mendoza, S. A., & Nigam, 

S. K. Toward an etiological classification of 

developmental disorders of the kidney and upper 

urinary tract. Kidney international, 2002; 61(1):   

10-19. 

21. Scott, J. E. S., & Renwick, M. Antenatal Diagnosis 

of Congenital Abnormalities in the Urinary Tract 

Results from the Northern Region Fetal Abnormality 

Survey. BJU International, 1988; 62(4): 295-300. 

22. Weber, S. Novel genetic aspects of congenital 
anomalies of kidney and urinary tract. Current 

opinion in pediatrics, 2012; 24(2): 212-218. 

23. Hwang, D. Y., Dworschak, G. C., Kohl, S., 

Saisawat, P., Vivante, A., Hilger, A. C., & Tasic, V. 

Mutations in 12 known dominant disease-causing 

genes clarify many congenital anomalies of the 

kidney and urinary tract. Kidney international, 

2014; 85(6): 1429-1433. 

24. Kohl, S., Hwang, D. Y., Dworschak, G. C., Hilger, 

A. C., Saisawat, P., Vivante, A., & Tasic, V. Mild 

Recessive Mutations in Six Fraser Syndrome–
Related Genes Cause Isolated Congenital Anomalies 

of the Kidney and Urinary Tract. Journal of the 

American Society of Nephrology, ASN-2013101103, 

2014. 

25. Vivante, A., Kohl, S., Hwang, D. Y., Dworschak, G. 

C., & Hildebrandt, F. Single-gene causes of 

congenital anomalies of the kidney and urinary tract 

(CAKUT) in humans. Pediatric nephrology, 

2014; 29(4): 695-704. 

26. El Bakkali, L., Pereira, R. R., Kuik, D. J., Ket, J. C., 

& van Wijk, J. A. Nephrotic syndrome in The 

Netherlands: a population-based cohort study and a 
review of the literature. Pediatric Nephrology, 

2011; 26(8): 1241-1246. 

27. Tarshish, P. E. N. I. N. A., Tobin, J. N., Bernstein, 

J., & Edelmann, C. M. Prognostic significance of the 

early course of minimal change nephrotic syndrome: 

report of the International Study of Kidney Disease 

in Children. Journal of the American Society of 

Nephrology, 1997; 8(5): 769-776. 

28. Mekahli, D., Liutkus, A., Ranchin, B., Yu, A., 

Bessenay, L., Girardin, E., & Bourdat-Michel, G. 

Long-term outcome of idiopathic steroid-resistant 
nephrotic syndrome: a multicenter study. Pediatric 

Nephrology, 2009; 24(8): 1525-1532. 

http://www.ejpmr.com/

