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given or not, there are certain factors which must be taken into
consideration. Jacob John, Chairman of the Indian Academy of
Paediatrics Subcommittee on Immunization has summarized them
as:"
1. Typhoid fever is common in urban slums and overcrowded

towns but is uncommon in the rural areas. Therefore, the local
epidemiology of the disease should serve as the best guiding
factor for deciding whether the vaccine should be given or not.

2. The type of vaccine which can be used also depends on the
efficacy, cost and side-effects. According to the meta-analysis,
whole cell vaccines are more efficient than the Ty 21a and Vi
vaccines, but more frequently associated with side-effects.
Cost is a major factor. While the whole cell vaccine is cheap
and easily affordable even by poor families, the price for three
doses of oral vaccine is between Rs 100 and 200. The Vi
vaccine is the most expensive, costing around Rs 350. If the
whole cell vaccine can be manufactured without S. paratphyi
A or B, the total number of organisms will be reduced to one-
third, thereby reducing the local and systemic side-effects.

3. Age at vaccination: In typhoid-endemic countries, children
from 2 years onwards are at risk." The oral vaccine, in enteric-
coated capsule form is unsuitable for children below 6 years.
The Vi vaccine is not effective below 2 years of age. The whole
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SUMMARY
This retrospective study looks at the trends of short term (51 year)
and long term (» I year) renal allograft survival for all the adult renal
transplants done in USA between 1988 and 1996 (n=93 934). The
data were retrieved from all the 276 centres which are part of the
UNOS (United Network for Organ Sharing) registry. The maximum-
likelihood estimate of projected half-life (median value) was calcu-
lated with the assumption of exponentially distributed graft survival
times. Graft loss was defined by the need for permanent dialysis,
repeat renal transplantation or death. The study included the follow-
ing variables for covariate adjusted analyses: demographic charac-
ters (recipient age, race, sex and donor age), transplantation related
variables (living or cadaver donor, titre of panel reactive antibodies
in recipient, duration of cold ischaemia, extent of HLA matching),
volume of transplantation at various centres, clinical variables at the
time of transplantation (presence or absence of multi-organ trans-
plant, previous transplant, blood transfusions), and post-transplant
factors (delayed graft function, use of monoclonal antibody, use of
anti-thymocyte globulin for induction, use of mycophenolate mofetil
andlor tacrolimus and clinical acute rejection). The results showed a
graded improvement in I-year graft survival rate for LDRT (living
donor renal transplant) from 88.8% in 1988 to 93.5% in 1996 and for

cell vaccine is the only one which can be given even at 6
months of age.
In conclusion, in the Indian setting, the whole cell vaccine is

suitable for use in young children. However, attempts should be
made to reduce the side-effects of the vaccine so as to make it more
acceptable to the public at large.
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CDRT (cadaver donor renal transplant) from 75.7% to 87.7% for the
same time period. After censoring the data for patients with incom-
plete follow up (15 386 transplants), long term survival analysis
using Kaplan-Meier estimates was obtained. The projected graft
survival half-life for LDRTwas 12.7years for those done in 1988and
21.6 years for transplants done in 1993. The figures for CDRT were
7.9 years and 13.8years for the same time period. The projected half-
life of grafts was recalculated after censoring the data from patients
who died with a functioning graft. The half-life of LDRT grafts done
in 1988 was 16.9 years and increased further to 35.9 years for those
done in 1993; the figures for CDRT also showed a similar increase:
11.0 and 19.5 years. The average yearly reduction in the relative
hazard of graft failure after the first post-transplant year was 4.2%
(p<O.OO1)per year for all recipients. The occurrence of clinical acute
rejection in the first transplant year influenced the long term survival
significantly. The mean reduction in relative hazard of graft failure
was only 0.4% per year (p<0.57) for those who had acute rejection
and 6.3% per year (p<O.OOl)for those who did not have acute
rejection.

COMMENT
Renal transplantation remains the preferred modality of treatment
for ESRD (end-stage renal disease). Despite better awareness, the
gap between the need and availability of organs is increasing.
Simultaneously, the proportion of patients who are on the waiting
list for transplant after a failed renal allograft is rising. The last
few decades have witnessed tremendous developments in immu-
nosuppressive therapy; especially after the introduction of
cyclosporin in the 1980s. The short term patient and graft survival
has improved progressively principally because of better manage-
ment of acute rejection episodes and infections. I Cyclosporin
improved the I-year graft survival from 60%-70% to 80%-90%
in the 1980s. But a constant attrition in graft survival after the first
transplant year was still observed which apparently remained
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unchanged.' Almost 50%-80% oflate graft failures are related to
chronic rejection. The dichotomy between short term and long
term graft survival improvement stimulated interest in a host of
non-immunological factors that can influence long term graft
survival. These include age, sex and race with grafts from younger,
elderly, women and black donors surviving less; relative size of
kidney and the recipient (nephron dose), systemic hypertension,
hyperlipidaemia, chronic infections such as Cytomegalovirus,
cold ischaemia at the time of graft retrieval and postoperative
delayed graft function. The pathophysiology of chronic rejection
is not fully understood. It is expected and well substantiated that
immunological mechanisms playa dominant role in the process. 3.4

The most obvious evidence comes from the prolonged half-life of
transplants done between identical twins. There are studies that
h.avelinked its incidence to the lack of adequate immunosuppres-
SIOnpost-transplant. Amongst various factors, acute rejection is
still believed to be the strongest predictor of future chronic
rejection,"

In this background, this study assumes importance on many
counts. Though retrospective, it delivers a clear message in estab-
lishing a much improved projected graft survival over the last
decade. Certain selected characteristics of the study population
merit a mention when compared between 1988 and 1996.

Between 1988 and 1996 the HLA matching status has re-
mained essentially unchanged but there has been a decrease in the
incidence of acute rejection, delayed graft function and cold
ischaemia time. An improved graft survival in this setting most
probably resulted from improved immunosuppression manage-
ment. Though this was not a prospective study designed to look
at the various factors influencing graft survival, the difference in
outcome between subjects with and without acute rejection was
substantial. This reiterates the link between acute rejection and
the occurrence of chronic rejection. It is likely that non-immuno-
logical factors such as reduced cold ischaemia time and decreased
incidence of delayed graft function must have contributed to the
better outcome in recent years as well. Similar conclusions were
reported in the 1999 annual report of USRDS (United States
Renal Data System). Between 1987 and 1995 an almost 40%-
50% improvement was observed in 1 year and median long term
graft survival.

Presumably, the dramatic reduction in the first-year allograft
loss associated with the introduction of cyclosporin in 1983 was
obtained by 1986-87.' The continued improvement in the out-
come up to 1996 is rewarding. In the current study the number of
patients on newer drugs such as MMF and FK-506 were too few
to account for the benefits or to analyse their influence.

Another aspect of the analysis is censoring the data from
subjects dying with functional grafts rather than counting it as
graft loss. This leads to a substantial increase in the projected half-
life. For instance, the projected half-life for LDRT done in 1995
is 26.5 years before censoring and 35.9 years after censoring; an
increase of almost 66%!
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TABLEI. Selected characteristics of renal transplant recipients and
donors in 1988 and 1996.

Characteristic 1988 1996

Living donor renal transplant (% of recipients) 20 29.2
Mean cold ischaemia time (hours) 24.2 20.4
Delayed graft function (%) 24.1 18.4

Mean number of HLA matches
Living donor renal transplant 3.7 3.1
Cadaveric donor renal transplant 2.0 2.4

Acute rejection in first year (%)
Li ving donor renal transplant 35.8 23.4
Cadaveric donor renal transplant 43.3 23.9

This underlines the importance of studying the risk factors that
have a bearing on the survival of the patient post-transplant. A
long time elapses between the onset of renal disease and trans-
plantation. The subject acquires a host of risk factors related to the
basic process that caused the renal disease, during the course of
chronic renal insufficiency pre-dialysis and while on dialysis. It
would be worthwhile to keep an ongoing effort to reduce the
burden of risk factors that contribute to mortality with a function-
ing graft. Besides better immunosuppression, beneficial effects
o.nlong term graft survival could also be achieved by hyperten-
SIOncontrol, use of ACE inhibitors, HMG CoA inhibitors reduc-
i~g the cold ischaemia time, possible matching of donor-recipient
size (nephron dose) and control of smoking. Another major
benefit could be expected from the research in tolerance induc-
tion. Nevertheless, in the context of societies where any success-
ful ESRD therapy for an individual means transplant because
socioeconomic and health care system-related reasons preclude
regular adequate dialysis, these results are encouraging.

In summary, a prolonged graft survival could be expected after
a renal transplant. The reported improvement certainly reflects a
triumph of transplant medicine.
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