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Pre-transplant risk factors for renal allograft dysfunction at
one year in Indian patients

RAVINDRA PRABHU A., G. T. JOHN, SHANKAR V., P. P. THOMAS, ABI ABRAHAM M.,
L. JEYASEELAN, C. K. JACOB

ABSTRACT
Bilckground Only a few patients with end-stage renal

disease in the Indian subcontinent receive optimal treatment. Of
these only a minority can afford a second renal transplant.
Awareness of modifiable pre-transplant risk factors that influence
allograft function is crucial before embarking on the first
transplant. There are no reports from the Asian subcontinent
describing the pre-transplant risk factors.

Methods. We studied the effect of donor age, gender, and
. relation with the recipient, patient age, gender, HLA matching,
native kidney disease and immunosuppression on one-year
allograft function using data from 11 77 consecutive primary
living related donor renal transplants at the Christian Medical
College Hospital, Vellore. We performed a univariate followed
by a multivariate analysis using a logistic regression model to
calculate the odds ratio for the effect of the above factors on two
levels of graft function (serum creatinine> 1.4 mgldl and> 2
mg/dl) at one year.

Results. On univariate analysis, older donors, women do-
nors, mother being the donor, men recipients, < 1 HLA antigen
match, cyclosporine-based immunosuppression and patient age
between 16 and 40 years were associated with serum creatinine
levels> 1.4 mgl dl at one year. Multivariate analysis showed that
donor-related factors, namely mother as donor, older donors,
and a ~1 HLA antigen match, were risk factors for graft
dysfunction (serum creatinine level> 1.4 mgldl) at one year.
Recipient-related risk factors were male patients and those
between the age of 16 and 40 years.

Conclusion. In patients undergoing living related donor
renal transplants from large extended families, a younger
haplomatched donor, for instance, a brother, is a better choice
than an older haplomatched donor, for instance, the mother,
particularly in young male recipients at a higher risk of renal
dysfunction.
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INTRODUCTION
Most patients in the Indian subcontinent with end-stage renal
disease (ESRD) die, unable to meet the expense of appropriate
treatment, while a few can barely organize sufficient resources for
a renal transplant. Funding from governmental or non-govern-

ChristianMedicalCollegeandHospital,Vellore632004, TamilNadu,India
RAVINDRAPRABHUA., G.T.JOHN,P.P.THOMAS

ABIABRAHAMM., C.K.JACOB DepartmentofNephrology
SHANKARV., L.JEYASEELAN DepartmentofBiostatistics
CorrespondencetoG. T. JOHN; gtjt@hotmail.com

© The National Medical Journal of India 2001

mental agencies for treatment of ESRD may assist a handful of
patients who undergo transplantation but nearly everyone with
allograft failure dies because a re-transplant is unaffordable.
Cadaver transplant programmes in the Indian subcontinent are
still uncommon due to persisting paid donor transplantation,
social taboos, lack of education and inadequate facilities for
treatment of potential donors, organ retrieval and transport. Even
though there is a large pool of potential donors among relatives,
the mother is often the only eager donor. Siblings usually volunteer
only when other donors are not available or are unfit. In the current
socio-cultural milieu, wives often are left with little option but to
agree to donate. The outcome of such an HLA-mismatched trans-
plant without long term cyclosporine (CsA) immunosuppression
is uncertain. A large number of patients with potential donors are
lured into paid, unrelated donor transplants despite its recognized
risks. The physician is duty bound to enlighten the family of the
requirement for safe kidney donation and pre-transplant factors
affecting renal allograft function, which help in choosing a suit-
able donor. There are few studies from the developing world on the
risk factors of living related donor transplantation. I This single-
centre study attempts to determine factors affecting renal allograft
function at one year with subsequent graft outcome. The outcome
was defined at two levels, one at a serum creatinine level of> 1.4
mg/dl (defining normal and abnormal graft function) and another
of >2 mg/dl (significantly impaired renal function) to assess the
degree of risk with worsening graft function.

PATIENTS AND METHODS
Recipient and donor characteristics
From January 1986 to August 1998, 1177 primary living related
donor renal transplants were done at our centre. Donors were
selected on the basis of being a confirmed relative of the recipient,
having a compatible ABO blood type and a negative WBC cross-
match. HLA typing was performed on all recipient-donor pairs.
Conventional prednisolone and azathioprine immunosuppression
was used before 1987, and subsequently, CsA-based immunosup-
pression. Recipients were followed up thrice weekly for 2 months,
twice weekly for the next 2 months and once weekly for the last 2
months in the 6-month period after transplantation. They were
required to return for review at 9 and 12 months and then at year!y
intervals. At each visit blood urea, serum creatinine levels and
leucocyte counts were measured. A serum creatinine level of> 1.4
mg/dl was considered as graft dysfunction.

Variables studied for their effect on serum creatinine at one
year after transplantation included recipient age and gender, donor
age, gender, relationship to the recipient, HLA match, native
kidney disease and immunosuppression. Univariate analysis was
performed and unadjusted odds ratios (OR) calculated to examine
the relationship between clinical and demographic factors, and
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renal allograft function at one year. Covariates that correlated with
renal dysfunction in bivariate analyses at 10% level of significance
were studied using multivariate logistic regression with response
variable at serum creatinine levels> 1.4 mg/dl and> 2 mg/dl.

Patients whose allograft failed (n=31), those who died within
one year due to allograft loss (n=15) and those with serum
creatinine levels >1.4 mg/dl and >2 mg/dl, respectively, were
considered for the analysis. All patients who died due to other
causes (n=94) or were lost to follow up within a year (n=5) were
analysed using a best (normal allograft function) and worst
(abnormal allograft function) case scenario.

RESULTS
Of 1177 renal transplants, 5 (1.8%) were lost to follow up before
one year. Nine hundred and seventy (82.4%) were men. Eight
hundred and fifty-one (72.4%) were between 16 and 40 years of
age. Diabetes mellitus was present in 85 (7.2 %) patients. Immuno-
suppression with prednisolone and azathioprine was given to 360
(30.6%) and the remaining 817 (69.4%) were treated with CsA-
based protocols (Table I).

Among the donors, 602 (51.1 %) were 20-40 years of age, 495
(42.1%) were 41-58 years and 80 (6.8%) were <::59 years of age;
539 (45.8%) were men. One hundred and forty-eight patients
(12.6%) had a4-antigen match, 867 (73.7%) had a 2- or 3-antigen
match and 162 (13.8%) had 1 or no antigen match. Live related
donors included 114 fathers (9.7%), 340 mothers (28.9%), 273
brothers (23.2%),236 sisters (20.1 %),34 sons (2.9%), 15 daugh-
ters (1.3%), and 181 others (13.9%). Of the 1177 recipients, 109
died during the first year.

The unadjusted odds ratio and 95% confidence interval for the
response variable of serum creatinine levels at> 1.4 mg/dl and >2

TABLE1. Distribution of demographic characteristics and baseline
variables (n=ll77)

Variables n %

Patient age (years)
$15 54 4.6
16-40 851 72.4
<':41 271 23.0
Patient gender
Men 970 82.4
Women 207 17.6
Donor age (years)
$40 602 51.1
41-58 495 42.1
<':59 80 6.8
Donor gender
Men 539 45.8
Women 638 54.2
Relation of donor to recipient
Mother 340 28.9
Brother 273 23.2
Others 564 47.9
HLAmatch
<':4 148 12.6
2-3 867 73.7
$1 162 13.8
Immunosuppression
Prednisolone and azathioprine 360 30.6
CyclosporinA 817 69.4
Native kidney disease
Diabetes nephropathy 85 7.2
Non-diabetic 1092 92.8

mg/dl are given in Tables II and III, respectively. On univariate
analysis, donors aged between 41 and 58 years, and <::59years had
significant (p=O.OO)risk of renal dysfunction (OR 2.2 and 4.3,
respectively) as compared to those aged 40 years or younger.
Recipients receiving allografts from women donors had a 1.5 times
higher risk of graft dysfunction and those receiving allografts from
their mother did significantly worse (p=O.OO)as compared to those
who received it from their brothers (OR=3.2). Paediatric recipi-
ents and patients below 40 years had a 2.1 and 1.7 times greater
risk of renal dysfunction at one year, respectively, compared to
recipients over 40 years. Men recipients had a 1.9 times risk of
poorer graft function at one year as compared to women. Recipi-
ents with ::;;1antigen and 2-3-antigen HLA match had a signifi-
cantly (p<0.05) higher risk of renal dysfunction as compared to
those with a 4-antigen match (OR=2.9 and 3.4, respectively).
Native kidney disease did not influence the one-year graft func-
tion. Patients on CsA-based immunosuppression had 1.6 times
the risk of renal dysfunction as compared to those receiving
prednisolone and azathioprine.

When the response variable was related to a serum creatinine
level of>2 mg/dl at one year, the risk of donor age reduced to half
as compared to patients with a serum creatinine level of> 1.4 mg/
dl and the effect of immunosuppression was lost. At the redefined
response level, compared to patients over 40 years of age, patients
aged ::;;15years and those between 16 and 40 years of age had a 3.5
times and 1.8 times risk of graft dysfunction, respectively.

The adjusted OR, 95% confidence interval and p value for
response variables of> 1.4 mg/dl and >2 mg/dl are given in Tables
II and III, respectively. On multivariate analysis with adjustment
for potential confounders, donors aged> 58 years and between 41-
58 years had significantly inferior graft function as compared to
donors <40 years of age (OR=3.3 and 1.6, respectively). Grafts
from mothers showed a higher risk of graft dysfunction (OR=2.1)
as compared to those from brothers. An HLA match of s1antigen
and 2-3 antigens was associated with significantly inferior graft
function compared with a 4- antigen HLA match (0R=2. 8 and 2.3,
respectively). Recipients between 16 and 40 years of age had 1.5
times the risk of renal dysfunction as compared to older patients,
while recipients on CsA-based immunosuppression had a 1.5
times risk compared to those on prednisolone and azathioprine.
Male recipients had a higher risk of graft dysfunction (OR=2.2) as
compared to women.

The patients who died before one year of causes other than graft
loss and those who were lost to follow up were studied using the
best and worst case analyses. They were considered as having
normal graft function in the best case scenario and having renal
dysfunction in the worst case scenario. Both analyses gave similar
results.

DISCUSSION
In developing nations, where resources for even primary renal
transplantation are few (although close relatives would volunteer
for kidney donation), modifiable pre-transplant risk factors for
graft dysfunction merit careful consideration by the physician and
the family. We examined the risk factors affecting graft function
at one year that have already been shown in other studies to
correlate with long term graft function.?

As a result of a worldwide organ shortage, there is an increas-
ing use of older donors, cadavers as well as living relatives. This
is detrimental to the long term graft function- 4 even if the organ is
perfectly matched, although there are a few studies showing
equivalent graft function.>? We had a preponderance of men
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TABLE II. Unadjusted and adjusted odds ratio (OR), 95% confidence interval (CI) and p value with serum
creatinine level >1.4 mg/dl

Variables OR 95% CI P value Adjusted OR 95% CI P value

Patient age (years)
~15 2.1 1.1-3.8 0.02 1.8 0.9-3.6 0.09
16-40 1.7 1.3-2.3 0.00 1.5 1.1-2.1 0.01
~41 1.0 1.0
Patient gender
Men 1.9 1.4-2.7 0.00 2.2 1.6-3.1 0.00
Women 1.0 1.0
Donor age (years)
~40 1.0 1.0
41-58 2.2 1.7-2.8 0.00 1.6 1.2-2.2 0.00
~59 4.3 2.5-7.7 0.00 3.3 1.8-5.9 0.00
Donor gender
Men 1.0
Women 1.5 1.2-1.9 0.00
Relation of donor to receipient
Mother 3.23 2.3-4.7 0.00 2.1 1.4-3.2 0.00
Others 1.9 1.4-2.6 0.00 1.7 1.2-2.4 0.00
Brother 1.0 1.0
HLAmatch
~1 2.9 1.8-4.9 0.00 2.8 1.6-4.7 0.00
2-3 3.4 2.2-5.1 0.00 2.3 1.4-3.5 0.00
~4 1.0 1.0
Immunosuppression
Prednisolone and azathioprine 1.0 1.0
Cyclosporin Abased 1.6 1.3-2.2 0.00 1.6 1.2-2.1 0.00
Native kidney disease
Diabeticnephropathy 0.9 0.5-1.5 0.67
Non-diabetic 1.0

TABLE III. Unadjusted and adjusted odds ratio (OR), 95% confidence interval (CI) and p value with serum
creatinine level >2 mg/dl

Variables OR 95% CI P value Adjusted OR 95% CI P value

Patient age (years)
~15 3.6 1.9-6.9 0.00 3.1 1.5-6.3 0.00
16-40 1.8 1.2-2.7 0.00 1.5 1.1-2.3 0.05
~41 1.0 1.0
Patient gender
Men 1.7 1.1-2.5 0.00 1.9 1.2-2.8 0.00
Women 1.0 1.0
Donor age (years)
~40 1.0 1.0
41-58 1.9 1.5-2.7 0.00 1.6 1.2-2.2 0.00
~59 2.2 1.3-3.7 0.00 1.9 1.1-3.4 0.03
Donor gender
Men 1.0
Women 1.5 1.1-1.9 0.00
Relation of donor to recipient
Mother 2.9 1.9-4.5 0.00 1.9 1.2-2.9 0.00
Others 1.6 1.1-2.3 0.02 1.4 0.9-2.0 0.13
Brother 1.0 1.0
HLAmatch
~1 3.5 1.8-6.9 0.00 2.9 1.5-5.9 0.00
2-3 3.6 1.9-6.5 0.00 2.4 1.3-4.5 0.00
~4 1.0 1.0
Immunosuppression
Prednisolone andazathioprine 1.0
Cyclosporin A based 1.1 0.8-1.4 0.79
Native kidney disease
Diabetesnephropathy 1.0 0.6-1.8 0.92
Non-diabetic 1.1
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recipients, women donors and an overall greater proportion of
older donors. This reflects the social biases in India. Our analysis
shows that rising donor age is a significant risk factor for poorer
allograft function at one year. When compared with donors less
than 40 years of age, donors between the fourth and fifth decades
had a 1.6 times risk and those in the sixth decade, thrice the risk
of renal dysfunction ..These risks persisted even at the higher
serum creatinine levels >2 mg/dl, underscoring the pervasive
influence of donor age on graft function. 8 We found that recipients
of grafts from mother donors had 2 and 1.85 times the risk of
inferior allograft function at one year (serum creatinine levels> 1.4
mg/dl and >2 mg/dl, respectively) as compared to those from
brother donors. This persisting risk is in part due to natural
attrition of all the elements of the ageing kidney starting at about
40 years of age, particularly the glomeruli, resulting in decreased
nephron dosing.v'" Women donors have been shown to give poorer
graft function." Poorer HLA matches were increasing risks for
reduced allograft function, shown at both cut-off levels of serum
creatinine, suggesting a role of immunological factors." In a
living related donor transplant programme, a 4-antigen matched
young brother would evidently be a better choice than the older
haplomatched mother.

Recipients between 16 and 40 years of age had a persisting 1.5
times risk of renal dysfunction at both levels of the response
variable as compared to those over 40 years of age. This probably
reflects the fact that only 47% of recipients between 16 and 40
years received kidneys from donors below 40 years and had lesser
immunosuppression due to increased muscle mass, while 57% of
the older recipients with less muscle mass received younger
kidneys. This effect has been reported previously. 13 Womenrecipi-
ents had a lesser risk of graft dysfunction due to better immuno-
suppression in relation to body size and a favourable ratio of graft
nephron-to-recipient body surface area.

CsA immunosuppression was associated with the risk of a
poorer allograft function at one year with a serum creatinine level
of> 1.4 mg/dl as compared to a serum creatinine level of >2 mg/
dl. This indicates that this phenomenon did not produce serious
dysfunction and the upward shift in creatinine with CsA was a
result of its vasoconstrictive effects."

Recipients who died with a functioning allograft and those lost
to follow up before one year were analysed separately using best
and worst case scenarios. Similar results were seen, indicating
that these observations are valid in varying situations. In sum-
mary, in a living related donor renal transplant programme, a
young haplomatched brother may be a better choice than an older
haplomatched mother, particularly when the prospective recipient
is a younger man who has a higher risk of graft dysfunction.
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