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Abstract

Background. In countries without a national organization for
retrieval and distribution of organs of the deceased donors,
problem of organ shortage is still not resolved. In order to in-
crease the number of kidney transplantations we started with
the program of living unrelated – spousal donors. The aim of
this study was to compare treatment outcome and renal graft
function in patients receiving the graft from spousal and those
receiving ghe graft from living related donors. Method. We
retrospectively identified 14 patients who received renal allo-
graft from spousal donors between 1996 and 2009 (group I).
The control group consisted of 14 patients who got graft from
related donor retrieved from the database and matched than
with respect to sex, age, kidney disease, immunological and vi-
ral pretransplant status, the initial method of the end stage re-
nal disease treatment and ABO compatibility. In the follow-up
period of 41 ± 38 months we recorded immunosuppressive

therapy, surgical complications, episodes of acute rejection,
CMV infection and graft function, assessed by serum creatinine
levels at the beginning and in the end of the follow-up period.
All patients had pretransplant negative cross-match. In ABO
incompatible patients pretransplant isoagglutinine titer was
zero. Results. The patients with a spousal donor had worse
HLA matching. There were no significant differences between
the groups in surgical, infective, immunological complications
and graft function. Two patients from the group I returned to
hemodialysis after 82 and 22 months due to serious comorbid-
ities. Conclusion. In spite of the worse HLA matching, graft
survival and function of renal grafts from spousal donors were
as good as those retrieved from related donors.

Key words:
kidney transplantation; tissue donors; treatment
outcome; transplantants; graft survival; graft rejection;
risk assessment.

Apstrakt

Uvod/Cilj. U zemljama koje namaju nacionalnu organizaciju
za prikupljanje i distribuciju organa od umrlih osoba, nedosta-
tak organa još uvek je nerešen problem. Program transplanta-

cije bubrega od živog nesrodnog davaoca – supružnika započet
je da bismo povećali broj transplantacija. Cilj ispitivanja bio je
da se uporedi preživljavanje bolesnika, grafta i funkcija grafta
kod primalaca kojima su davaoci nesrodnici – supružnici sa
onima kojima su davaoci bili živi srodnici. Metode. Retrospe-
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ktivnom analizom identifikovali smo 14 bolesnika koji su dobili
bubreg od supružnika u periodu od 1996. do 2009. godine
(grupa I). U kontrolnoj grupi bilo je 14 bolesnika koji su bub-
reg dobili od živog srodnog davaoca. Odabrani su iz postojeće
baze uparivanjem sa bolesnicima grupe I prema polu, životnoj
dobi, osnovnom bubrežnom oboljenju, imunološkom i viru-
sološkom pretransplantacionom statusu, prvom modalitetu le-
čenja terminalne bubrežne slabosti i ABO kompatibilnosti. U
periodu praćenja, 41 ± 38 meseci, registrovani su imunosupre-
sivna terapija, hiruške komplikacije, epizode akutnog odbaciva-
nja, infekcija citomegalovirusom i funkcija grafta preko nivoa
serumskog kreatinina na početku i kraju praćenja. Svi bolesnici
su pretransplantaciono imali negativanu unakrsnu reakciju.
Pretransplantacioni titar ABO izoaglutinina kod krvno-grupno

nepodudarnih bolesnika iznosio je nula. Rezultati. Bolesnici sa
supružničkim graftom imali su značajno lošiju HLA podudar-
nost (p < 0,01). Nisu uočene razlike među grupama u praćenim
parametrima. Dva bolesnika iz prve grupe vratila su se na he-
modijalizu nakon 82, odnosno 22 meseca zbog teških komor-
biditeta. Zaključak. Uprkos lošijoj HLA podudarnosti, supru-
žnički graftovi imali su podjednako dobro preživljavanje i fun-
kciju kao i bubrezi dobijeni od srodnog davaoca.

Ključne reči:
transplantacija bubrega; tkivo, davaoci; lečenje, ishod;
graftovi; graft, preživljavanje; graft, odbacivanje; rizik,
procena.

Introduction

In spite of tremendous breakthrough in the field of or-
gan transplantation, organ shortage remains as the main
problem 1. Two main sources of organs are living related and
deceased donors, with better graft function and survival in
the former group 2–8. In countries like Serbia, without a na-
tional organization for retrieval and distribution of organs of
the deceased, problem of organ shortage is much more pro-
nounced. In attempt to increase the number of kidney trans-
plantations we initiated high-risk transplant programs across
positive cross-match, incompatible blood groups and from
living unrelated – spousal donors. With these new transplant
programs the total number of kidney transplantations in our
unit increased by 15%. Transplantations from living unre-
lated – spousal donors contribute with 5%. The later situation
is extremely delicate, because two emotionally and economi-
cally related members of the same family and their children
are at possible risk at the same time 9. The aim of this study
was to investigate if there was any difference in the patients’
and renal graft survival and function between recipients
whose donors were unrelated – spouses compared to those
whose donors were related.

Methods

This study was a retrospective matched pairs analysis of
two groups. Both groups of kidney allograft recipients from
spousal (the group I) and related donors (the control group)
consisted of 14 patients transplanted in the period from 1996
to 2009. In 13 patients from the group I and 11 from the con-
trol group primary kidney disease was discovered in the ad-
vanced or end stage renal failure (ESRF) with laboratory and
clinical presentation suggestive of chronic glomerulonephritis.
One patient in each group had renal polycystic disease. They
had bilateral nephrectomy prior to transplantation. One patient
in the control group had IgA nephropathy and one lupus ne-
phritis. The initial treatment of ESRF in 12 patients in the
group I and 11 in the control group was in a period of one to
four years hemodialysis, two patients in each group had pre-
emptive kidney transplantation and one patient from the con-
trol group was one year on continuous ambulatory peritoneal

dialysis (CAPD). Two patients from the group I and one from
the control group had positive anti-hepatitis C virus (HCV)
antibodies, while one from the group I was hepatitis B surface
antigen (HBs Ag) and hepatitis B e antigen (HBe Ag) positive.
The human leukocyte antigen system (HLA) matching be-
tween recipients and donors in the group I was from 10% to
62.5% (mean 39.2 ± 15%), and in the control group from 50%
to 63% (mean 50.8 ± 3.3%). All the patients who got ABO
compatible graft had negative pretransplant cross-match (one
from the group I who had historically positive cross-match).
The recipients of ABO incompatible grafts had pretransplant
isoagglutinine titer zero and negative cross-match 10–12.

The spousal donors aged from 33 to 60 years, mean
42.5 ± 7.5 years, and the related donors were significantly
older, aged from 50 to 74 years, mean 60.14 ± 8.43 years
(p < 0.01).

A potential donor and recipient were presented to the
Ethical Committee of our institution if no exclusion criteria
for transplant were met. After being accepted for the trans-
plant program, the pretransplant evaluation was completed,
and the couple was presented to the surgical team, which
made a final decision about the operation.

All the patients got triple immunosuppressive protocol
consisting of steroids, an antiproliferative drug (azathioprine,
mycophenolate mofetil or mycophenolate sodium) and a cal-
cineurine inhibitor (cyclosporine A or tacrolimus). Steroids
were slowly tapered according to a standard protocol. The
dose of antiproliferative drug was standardized, but also de-
creased during the follow-up. The calcineurine inhibitors’
dose was adjusted depending on C0, C2 concentration and
mini area under the curve of the first 4h (AUC 0–4). One pa-
tient with positive pretransplant cross-match was treated with
selective IgG immunoabsorption (Imunosorba – Fresenius
Medical Care), and became negative after the first procedure.
The renal allograft recipients from ABO incompatible donor
were pretreated with rituximab and plasmapheresis proce-
dures 10–12. The recipients with indexes near or over upper
range in the mixed lymphocyte culture, beside standard triple
immunosuppressive therapy received polyclonal (ATG-
Fresenius – 3 mg/kg daily for 4 days) or monoclonal (da-
clisumab – 2 mg/kg, day 0 and 14) antibodies in the early
postransplant period.
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One patient received hyperimmune gamma globulin
produced in our institution for the treatment of primary CVM
infection 13.

The duration of follow-up in both groups was between
3 and 132 months, mean 41.1 ± 38.2 months.

We analyzed the differences between the groups in
early surgical complications, episodes of acute rejection,
cytomegalovirus infection, graft and patients survival and
graft function, as assessed by serum creatinine level at the
time of discharge after the transplantation and at the end of
the follow-up period.

HLA system of donors and recipients was determined
serologically. All patients had negative pretransplant lym-
phocytotoxic cross-match (complement dependent cyto-
toxicity – CDC). Titers of ABO isoagglutinine were meas-
ured using the standard procedure described previously 14.
Blood groups and Rh factor were tested with blood
grouping reagents ABO-Rh / Reverse grouping cassette
(Ortho-Clinical Diagnostics, USA). The third generation
of ELISA was performed for detection of serological
markers for viral hepatitis. Polymerase chain reaction
(PCR) Amplicor (Hoffman la Roche) was used for viral
RNA and DNA detection. Cut-off levels for cytomegalovi-
rus was 400 copies/mL and for hepatitis C virus 2 000
copies/mL. Concentrations of serum creatinine were de-
termined colorimetrically.

According to the protocol in our institution, the diagno-
sis of early acute rejection (in the first 15 postransplant days)
was based on a combination of clinical presentation, labora-

tory findings and response to steroid pulse therapy. If there
was no response to steroid therapy in three to five days the
ultrasound-guided percutaneous graft biopsy was performed
and tissue verification was obtained.

For data (frequencies) comparison between and within
groups (inter- and intra-comparison) we used Kolmogorov-
Smirnov test and ANOVA. The marked differences were
significant at p < 0.05.

Results

The recipients in the groups were 8 males and 6 fe-
males, with the mean age of 49 ± 6.8 years in the group I and
47.5 ± 4.5 years in the control group (Table 1).

There were no significant differences between the
groups according to sex, age, primary kidney disease, initial
ESRF treatment, serology to hepatitis B virus (HBV) and
hepatitis C virus (HCV), ABO compatibility and pretrans-
plant cross match (Tables 1 and 2). As expected, a significant
difference was in HLA matching, with worse matching of
spousal grafts (Table 2). The spousal donors were not differ-
ent significantly from the recipients in age, but related do-
nors were significantly older (p < 0.01).

No significant difference was noticed between the
groups in the duration of follow-up, surgical complications,
episodes of acute rejection, cytomegalovirus (CMV) infec-
tion, graft outcome and patients survival. One patient from
the group I had primary CMV infection as confirmed by
CMV IgG D+/R-. Besides, six months of antiviral therapy

Table 1
Differences between the groups according to sex, age and primary kidney disease

GroupsParameters Unrelated donor Related donor p*
Mean follow-up (months), ґ ± SD 41.14 ± 38.23 41.14 ± 38.23 ns
Total number of patients 14 14
Sex

male, n (%) 8 (57.1) 8 (57.1)
female, n (%) 6 (42.9) 6 (42.9) ns

Age (years), ґ ± SD 49.0 ± 6.82 47.5 ± 4.5 ns
Kidney disease, n (%) 1 (7.14) 3 (21.42) ns

*Kolmogorov - Smirnov test

Table 2
Differences between groups according to parameters in pretransplant period

GroupsParameters Unrelated donor Related donor p*
First ESRD treatment, n (%)

HD 12 (85.7) 11 (78.6)
CAPD 0 (0.0) 1 (7.1)
KTx 2 (14.3) 2 (14.3) ns

Anti HCV+, n (%) 2 (14.3) 1 (7.1) ns

HbsAg/HbeAg+, n (%) 1 (7.1) 0 (0.0) ns

HLA matching; (years), ґ ± SD 39.23 ± 15.0 50.89 ± 3.34 0.01

ABO incompatibility, n (%) 2 (14.3) 1 (7.1) ns
*Kolmogorov - Smirnov test
ESRD – end stage renal failure; HD – hemodialysis; CAPD – continuous ambulatory peritoneal dialysis;
KTx – kidney transplantation
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with Ganciclovir (iv and oral), in early postransplant period
he received hyperimmune gamma globulin produced in our
institution.

Four patients from the group 1 had surgical complica-
tions but only one patient needed reoperation within the
first 24 hours due to bleeding from the renal vein suture.
One hemathoma and two seromas resolved spontaneously.
Late phlebothrombosis of the right femoral vein in one pa-
tient was successfully treated with low molecular weight
heparin.

Three patients from the control group had seroma, but
only one needed surgery. One patient had hematoma which
reabsorbed.

These surgical complications had no long-term conse-
quences on graft function, as the serum creatinine returned to
normal range after healing in all patients.

In an early postransplant period (first 7 days), six pa-
tients from the group I and three from the control group had
episodes of acute rejection. These rejections were success-
fully treated with methylprednisolone pulses in the dose of
5–7 mg/kg. Only one patient from the group I (with ABO in-
compatible renal graft) had three repeated episodes of acute
rejection in the first 10 months. During the postransplant pe-
riod in this patient we failed to achieve the balance between
immunosuppressive therapy and numerous opportunistic
bacterial and viral infections, hypersensitive and myelotoxic
effects of immunosuppressive, antiviral and antibiotic ther-
apy. After 22 months she restarted hemodialysis and two
months later died due to agranulocytosis.

One patient from the group I was HBs Ag and HBe
Ag positive with normal liver function at the time of trans-
plantation, and was not started on preventive antiviral ther-
apy with lamivudine after transplantation. Four years later,
HBV restarted replication, which could not be controlled
with antiviral therapy (lamivudine), and eventually devel-
oped all the laboratory and clinical signs of liver cirrhosis.
At the same time we noticed a gradual increase in serum
creatinine levels, then increasing proteinuria to the
nephritic range, followed by poorly controlled hypertension
and finally progressive renal failure to ESRD. Due to seri-
ous coagulation problem graft biopsy was not done. Almost
seven years after transplantation (82 months) he restarted
hemodialysis.

With the exception of the two patients mentioned
above, the remaining patients had stable renal allograft func-
tion during the follow-up. Neither group showed significant
difference in graft function, evaluated by serum creatinine
level, at the beginning and at the end of the follow-up. Esti-
mated graft function also was not different between the
groups, neither at the beginning nor at the end of the follow-
up (Table 3).

Discussion

Transplantation is the best possible treatment for the
end-stage kidney disease 1. The gap between waiting list and
demands for organs for a transplant program increases
yearly 1. Originally, kidney transplantation was performed
only from well-matched living donors. Later, many states
developed national programs for retrieving and distribution
of organs from deceased donors 1–8. With the advances in
pretransplant evaluation, immunosuppressive protocols and
postransplant management, short- and long-term outcomes
have improved 1. Kidney transplantation offered to trans-
planted patient almost normal life with only few discomforts:
renal graft lifelong immunosuppressive therapy and moder-
ate life style modifications.

Organ shortage was the reason for many countries to
start considering transplantation from marginal deceased and
living unrelated donors. Most of these countries have a
transplant program from spousal donors, but some of them
developed a program from other unrelated donors: distant
relatives, paired-exchange, living deceased exchange, altru-
istic donations, not directed and directed donors 8.

In our institution, after an interview obtaining an in-
formed consent and initial pretransplant evaluation, the Ethi-
cal Committee in each individual case gives a permission for
the transplant program. Pretransplant evaluation is then com-
pleted and the couple is presented to the kidney transplant
team, whose decision about medical indications for trans-
plantation is final. Most of our spousal couples are deeply
emotionally attached with their grown-up children. Their
children show great interest in the transplant program for
their parents with kidney disease. During the follow-up we
noticed that the emotional and social connections between
living donors and their recipients increased, and that they had
positive influence on those who were in program for pre-
transplant evaluation and inspired the same couples to join
the transplant program.

Similarly to the reports from other countries 2–8 our pa-
tients showed stable function during the whole follow-up pe-
riod with the exception of two patients with significant pre-
transplant comorbidities.

The transplant program for spousal donors makes only 5%
of total transplant program in our center. Similar percentage is
found in other transplant centers worldwide. Some countries
without a national program for transplantation from deceased
donors formed an agency, which controls the program from
living unrelated donors at the state level 5, 15. Only one third of
these donors are spouses, while the rest are volunteers, in the
most cases young adults reimbursed for donation. Both the
short- and the long-term outcome of such transplantations is
better than from deceased donor.

Table 3
Differences in serum creatinine levels within and between the groups

Group Creatinine at the start (µmol/L)
ґ ± SD

Creatinine at the end (µmol/L)
ґ ± SD p

Related donor 120.93 ± 29.85 122 ± 41.2 0.73
Unrelated donor 124 ± 36.83 125.57 ± 17.54 0.86
p 0.81 0.77
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Special situation is found in the countries with illegal
living unrelated kidney transplant program. The boards in
many international transplant organizations are considering
how to control such program, because they are aware of the
fact that it is almost impossible to cease it.

Conclusion

As a transplant center we developed different modali-
ties of living related donor programs: preemptively, during
hemodialysis and CAPD, from ABO compatible and incom-
patible living related or unrelated-spousal donor. From 1996
to 2009 we performed only 14 transplantations from unre-
lated donors. Pretransplant evaluation of these couples was
more demanding due to more detailed psychosocial evalua-
tion and administrative procedure. In this limited number of
cases the outcome and function of transplanted kidneys from

unrelated donor did not differ from related donors during the
follow-up period. The only source which could increase sig-
nificantly kidney transplant program is organization of a na-
tional program for retrieval and distribution of organs from
deceased donors.

Acknowledgments

Authors are grateful to Ivan Barac MD Canadian Serb in
Winnipeg, for editorial help; Pera Belokapić, Dejan Antonić,
Predrag Lukić, Marko Nenadović, Dejan Sećanski and Dušan
Basić for persistent support; medical technicians who took part
in a care of the transplanted patients: Ivanka Vesić, Slavica Jo-
vanović, Gordana Korlat, Slavica Jočić, Alma Miklavčić, Mirja-
na Zonjić, Dragana Đuričić, Ana Gajević, Svetlana Kerkez,
Gordana Busija, Svetlana Aksentijević, Sanja Škrbić, Biljana
Bradić, Maca Prusac, Vesna Krstić and Jasmina Marković.

R E F E R E N C E S

1. The Organ Procurement and Transplantation Network
(OPTN) annual report: transplant data 1997–2006, October
14. [accessed 2009 August 1]. Available from:
http://american.com/archive/2006/november/

2. Terasaki PI, Cecka MJ, Gjertson DW, Takemoto S. High survival
rates of kidney transplants from spousal and living unrelated
donors. N Engl J Med 1995; 333(6): 333–6.

3. Gjertson DW, Cecka JM. Living unrelated donor kidney trans-
plantation. Kidney Int 2000; 58(2): 491–9.

4. Park YH, Lee JN, Min SK, Lee WK, Joo KW, Cha MK, et al.
Clinical outcome of living unrelated donor kidney transplanta-
tion. Transplant Proc 2003; 35(1): 152–3.

5. Simforoosh N, Basiri A, Fattahi MR, Einollahi B, Firouzan A, Pour-
Reza-Gholi F, et al. Living unrelated versus living related kidney
transplantation: 20 years’ experience with 2155 cases. Trans-
plant Proc 2006; 38(2): 422–5.

6. Ahmad N, Ahmed K, Khan MS, Calder F, Mamode N, Taylor J, et
al. Living-unrelated donor renal transplantation: an alternative
to living-related donor transplantation? Ann R Coll Surg Engl
2008; 90(3): 247–50.

7. Eytan M. Kidney transplantation from unrelated donor. Curr
Opin Org Transpl 2009; 14(2): 113–5.

8. Barsoum RS. Trends in unrelated-donor kidney transplanta-
tion in the developing world. Pediatr Nephrol 2008; 23(11):
1925–9.

9. Leo JL, Smith BA, Mori DL. Guidelines for conducting a psy-
chiatric evaluation of the unrelated kidney donor. Psychoso-
matics 2003; 44(6): 452–60.

10. Ignjatović L, Kovačević Z, Jovanović D, Vavić N, Paunić Z, Radojević
M, et al. Our first experiences in applaying an original method
for removal of ABO-isoagglutinins in ABO-incompatible
kidney recipients. Vojnosanit Pregl 2009; 66(2): 113–5.

11. Balint B, Pavlovic M, Jevtic M, Hrvacevic R, Ignjatovic L, Ostojic G, et
al. Simple "closed-circuit" group-specific immunoadsorption
system for ABO-incompatible kidney transplants. Transfus
Apher Sci 2007; 36(3): 225–33.

12. Ostojić G, Balint B, Hrvačević R, Jevtić M, Ignjatović L, Kronja G, et
al. Selective change of plasma – significance and the role in
transplantation of ABO incompatible kidneys. Anest Reanim
Transf 2006; 34(1–2): 63–8. (Serbian)

13. Trkuljić M, Ignjatović L, Hrvacević R, Taseski J, Dujić A, Jovanović
D, et al. Locally produced specific cytomegalovirus immuno-
globulin for intramuscular use as a therapy in renal allograft re-
cipients. Vojnosanit Pregl 2001; 58(2): 131–6.

14. Brecher ME. Technical Manual. 15th ed. Bethesda MD: Ameri-
can Association of Blood Banks; 2005. p. 322.

15. Ghods AJ, Savaj S. Iranian model of paid and regulated living-
unrelated kidney donation. Clin J Am Soc Nephrol 2006; 1(6):
1136–45.

Received on March 9, 2010.
Revised on April 19, 2010.

Accepted on May 13, 2010.




