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Kidney transplantation is the preferred treatment
for patients requiring the renal replacement
therapy, and kidneys from deceased donors are
a major source for it. Deceased-donor kidney
transplants (DDKT) is usually accompanied with
the immediate renal ischemic injury due to cold
ischemia time (CIT) that often results in reduced
deceased-donor allograft function and survival.!
Prolonged CIT is also a considerable predictor of
long-term graft loss.

Organ procurement at the national level often
lengthens the CIT that is a risk factor for delay
deceased-donor allograft function and early graft
loss.>? In addition, prolonged CIT is an important
risk factor for the development of delayed graft
function (DGF) and acute rejections that are
significant determinants of short- and long-term
graft survival.>? Cold ischemia time is an unchanged
parameter over the years, which is relevant to the
kidneys from deceased donors, can lead to higher
rates of the chronic allograft loss.* Salahudeen and
coworkers studied 6465 kidney transplant patients
using the United Network for Organ Sharing data
and concluded that prolonged CIT is a strong
risk factor for DGF and a significant predictor of
short- and long-term graft loss in univariable and
multivariable analyses.* Deceased-donor kidney
allografts have shorter survival rates than those
living-donor kidneys.” In a Mexican population,
exposure of renal grafting to prolonged CIT is a risk
factor for acute rejection.® Brain death and prolonged
CIT, unique donor factors related to deceased
donors, are major contributors to the poorer
long-term outcome of DDKT.* Longer duration of
CIT and DGF have also correlated with increased
serum creatinine at 1 year after transplantation.”
Moreover, Johnston and colleagues showed that
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CIT has an important influence on the outcomes of
extended-criteria donor transplantation.® Allografts
exposed to prolonged cold preservation are mainly
a cause of early kidney transplant dysfunction
due to ischemic damage.’ In a study on 6322
recipients from deceased donors, longer CIT was
an independent risk factor for DGF and decreased
graft survival in the Netherlands when adjusted
for other potential risk factors.' In a series of 2525
DDKTs, the mean CIT was 17 hours and prolonged
duration of CIT led to allograft kidney damage
and contributed to a considerable reduction in
both patient and graft survival rates.!

Kidney transplantation in Iran is mainly
performed from living donors.'*!*> Although
living-donor kidney transplantation offers better
short- and long-term survival rates among the
recipients compared to an allograft procured from
a deceased donor,'® deceased donation still offers
an additional comparable source of allografts for
patients requiring renal replacement therapy.
Therefore, efforts have been made to extend the use
of kidneys from deceased donors as an important
source for transplantation, throughout the country.!?
Fortunately, DDKT has also increased from less
than 1% of all kidney transplants in 2000 to 13%
in 2006."2

Despite the fact that organ procurement from
deceased donors in Iran is organized and managed
centrally by the Ministry of Health,'? sharing of
deceased kidneys is now achieved at a local level
and often shortens the CIT period. In a series
of 180 Iranian kidney transplants, multivariable
regression analysis failed to show the impact of
CIT on the risk of developing DGF,'* although
CIT is a known risk factor for DGF and worsens
transplant outcome." It is partly due to reducing
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prolonged CIT by regional distribution of organs in
the Iranian organ procurement system. Furthermore,
Mahdavi and colleagues'® have also reported a
good short-term outcome of DDKT from Mashhad,
Iran. Since our organ procurement in Iran is local,
CIT in the patients is short, which may be the key
to better graft survival.

In the current issue of the Iranian Journal of
Kidney Disease, Fattahi and colleagues'” report a
favorable short-term outcome for DDKT in their
patients. It is of interest that the CIT was relatively
short with the mean of 190 + 50 minutes (range,
1.5 to 4.7 hours).!” Acute tubular necrosis was the
only risk factor for worsening allograft outcome.!”
This study showed a marked improvement in the
short-term graft and patient survivals of recipients
using kidneys from deceased-donors.!” They
concluded that although DDKT has lately started
in Iran, its annual number has steadily increased
with promising results.

The adverse effect of CIT may be related to
tubular cell death in the kidney.!® Apoptosis is
one of the major mechanisms leading to ischemic
renal allograft injury during DDKT. Both human
and animal studies indicate that apoptosis has
been found to be a feature of the adverse effect
of CIT." Castaneda and coworkers' showed that
human DDKT has considerably more apoptosis
than living-donor kidney transplantation. The
extent of apoptosis correlates with the duration of
CIT and is associated with increased expression
of B-cell lymphoma 2 protein within apoptotic
cells."” Expression of genes involved in apoptosis
is more pronounced in grafts from deceased
donors. Prolonged CIT is associated with increased
expressions of B-cell lymphoma 2 protein, tumor
protein p53, and caspase-3. Caspase-3 and tumor
protein p53 expressions are also significantly
higher in kidneys with DGF.?’ It should be noted
that caspase-3 is a major mediator of apoptotic
cell death,'® and a longer CIT is associated with
elevation of caspase-3 activity.?!

Solini and associates, in a recent study on fully
major histocompatablity complex-mismatched rat
model of kidney allotransplantation, demonstrated
that longer CIT is associated with anticipation of
proteinuria onset and graft function deterioration,
more severe tubular atrophy, interstitial fibrosis,
and glomerulosclerosis, and increased mortality
rate. They concluded that longer CIT has an
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important pathogenetic role in chronic allograft
injury development by triggering acceleration of
cellular and humoral reactions of chronic rejection.?
In addition, prolonged CIT is associated with
amplified arterial stiffness.?

In conclusion, prolonged CIT affects short- and
long-term graft outcomes; thus, every effort should
be made to minimize CIT in renal transplantation
using deceased kidneys. Reducing prolonged
CIT should be considered as a main target in
regional distribution of organ in Iran for kidney
transplantation, the key to better graft survival.
Providing quicker access to the operating room may
lead to further reduction CIT. Finally, limiting CIT
may reduce the persistent high rate of long-term
loss of deceased kidney allografts.
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1. Watson CJ, Bradley JA. Cold storage of deceased
donor kidneys: does the solution matter or is the solution
elsewhere? Am J Transplant. 2012;12:806-7.

2. Ojo AO, Wolfe RA, Held PJ, Port FK, Schmouder RL.
Delayed graft function: risk factors and implications for
renal allograft survival. Transplantation. 1997;63:968-74.

3. Shoskes DA, Cecka JM. Deleterious effects of delayed
graft function in cadaveric renal transplant recipients
independent of acute rejection. Transplantation.
1998;66:1697-701.

4. Salahudeen AK, Haider N, May W. Cold ischemia and the
reduced long-term survival of cadaveric renal allografts.
Kidney Int. 2004;65:713-8.

5. Cecka JM. Kidney transplantation from living unrelated
donors. Annu Rev Med. 2000;51:393-406.

6. Ruiz-George OM, Trujillo-Hernandez B, Millan-Guerrero
RO, Vasquez-Jimenez C. Prolonged cold ischemia: risk
factor for acute rejection in renal grafting of cadaveric
kidney transplantation. Cir Cir. 2009;77:381-4.

7. Hariharan S, McBride MA, Cherikh WS, Tolleris CB,
Bresnahan BA, Johnson CP. Post-transplant renal function
in the first year predicts long-term kidney transplant
survival. Kidney Int. 2002;62:311-8.

8. O'Valle F, Del Moral RG, Benitez Mdel C, et al.
Poly[ADP-ribose] polymerase-1 expression is related
to cold ischemia, acute tubular necrosis, and delayed
renal function in kidney transplantation. PLoS One.
2009;4:e7138.

9. Wiecek A, Nowicki M, Kokot F, Ritz E. Acute failure of
the transplanted kidney--pathophysiology, diagnosis and
prevention. Ann Transplant. 1996;1:5-9.

10. van der Vliet JA, Warle MC, Cheung CL, Teerenstra S,
Hoitsma AJ. Influence of prolonged cold ischemia in renal
transplantation. Clin Transplant. 2011;25:E612-6.



11. Perez Valdivia MA, Gentil MA, Toro M, et al. Impact of cold
ischemia time on initial graft function and survival rates
in renal transplants from deceased donors performed in
Andalusia. Transplant Proc. 2011;43:2174-6.

12. Einollahi B. Cadaveric kidney transplantation in Iran:
behind the Middle Eastern countries? Iran J Kidney Dis.
2008;2:55-6.

13. Abbaszadeh S, Nourbala MH, Taheri S, Ashraf A, Einollahi
B. Renal transplantation from deceased donors in Iran.
Saudi J Kidney Dis Transpl. 2008;19:664-8.

14. Einollahi B, Poor-Reza-Gholi F, Rezaeean S, et al.
Deceased-donor hyperoxia deteriorates kidney graft
function. Transpl Int. 2011;24:e16-8.

15. Vacher-Coponat H, Purgus R, Indreies M, et al. Cold
ischemia time in renal transplantation is reduced by a
timesheet in a French transplant center. Transplantation.
2007;83:561-5.

16. Mahdavi Zafarghandi R, Zeraati AA, Nazemian F, Shakibi
MH, Shakeri MT, Mahdavi Zafarghandi M. Patient and
Graft Outcome in Related, Unrelated and Deceased Renal
Transplant Recipients: Single Center Experience. Int J
Nephrol Urol. 2010;2:514-9.

17. Fattahi MR, Nourballa MH, Rostami Z, Einollahi B.
Patient and graft outcomes in deceased-donor kidney
transplantation: a good start for a promising future. Iran J
Kidney Dis. 2012;6:291-9.

18. Jani A, Ljubanovic D, Faubel S, Kim J, Mischak R,
Edelstein CL. Caspase inhibition prevents the increase in
caspase-3, -2, -8 and -9 activity and apoptosis in the cold

Commentary

ischemic mouse kidney. Am J Transplant. 2004;4:1246-54.

19. Castaneda MP, Swiatecka-Urban A, Mitsnefes MM, et
al. Activation of mitochondrial apoptotic pathways in
human renal allografts after ischemiareperfusion injury.
Transplantation. 2003;76:50-4.

20. Iznerowicz A, Chudoba P, Kaminska D, et al. Duration
of brain death and cold ischemia time, but not warm
ischemia time, increases expression of genes associated
with apoptosis in transplanted kidneys from deceased
donors. Transplant Proc. 2011;43:2887-90.

21. Jani A, Epperson E, Martin J, et al. Renal protection
from prolonged cold ischemia and warm reperfusion in
hibernating squirrels. Transplantation. 2011;92:1215-21.

22. Solini S, Aiello S, Cassis P, et al. Prolonged cold ischemia
accelerates cellular and humoral chronic rejection in
a rat model of kidney allotransplantation. Transpl Int.
2012;25:347-56.

23. Strozecki P, Adamowicz A, Kozlowski M, Wlodarczyk Z,
Manitius J. Long graft cold ischemia time is associated
with increased arterial stiffness in renal transplant
recipients. Transplant Proc. 2009;41:3580-4.

Correspondence to:

Fatemeh Heidari, MD

Nephrology and Urology Research Center, Bagiyatallah
University of Medical Sciences, Ground Floor of Bagiyatallah
Hospital, Mollasdra Ave, Vanak Sq, Tehran, Iran

E-mail: heidari@yahoo.com

Bone and Mineral Disorders After Kidney Transplantation

Behzad Einollahi

Nephrology and Urology Research Center, Bagiyatallah University of Medical Sciences, Tehran, Iran

Disturbances in bone and mineral metabolism
are common in patients undergoing hemodialysis
and often continue after successful kidney
transplantation.'? Vitamin D deficiency following
kidney transplantation is a common problem and
is usually due to a high prevalence of vitamin D
deficiency at the time of transplantation, avoiding
direct sun exposure because of the high risk of
skin cancer due to immunosuppressive therapy,
inadequate dietary calcium and vitamin D intakes,
insufficient graft functioning, and side effects of
drugs using after kidney transplantation.’® In
the current issue of the Iranian Journal of Kidney
Diseases, Savaj and Ghods® revealed that vitamin
D deficiency was a common complication among
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kidney transplant patients (45%), which matches
with the results reported by Stavroulopoulos
and coworkers who found a 46% prevalence
of hypovitaminosis D in long-term among
kidney transplant recipients.” In one study, low
1,25-dihydroxyvitamin D3 levels persisted up
to 18 months after kidney transplantation.' In
a series of 61 kidney recipients, low levels of
1,25-dihydroxyvitamin D3 were reported in 48% of
patients 6 months following kidney transplantation.?
Querings and colleagues showed a significantly
lower serum 25-hydroxyvitamin D3 levels in
kidney transplant recipients when compared to a
control group.’ In addition, vitamin D deficiency
was more likely to occur in recipients with higher
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