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Focal segmental glomerulosclerosis (FSGS) is an important
cause of nephrotic syndrome and end-stage renal disease.
FSGS recurrence after renal transplantation has a potentially
detrimental course leading to the loss of renal function. In
order to establish FSGS recurrence rates and evaluate the
course of the disease on living-related-donor renal transplan-
tation in ethnic Korean adults (>18 years), we reviewed our
experiences of 27 kidney transplantations with FSGS over the
last 15 years. Of the 27 renal allografts, 13 were found to have
recurrent FSGS by graft biopsy. In comparison with
background data upon patients with and without recurrence of
FSGS, the donor age of patients with recurrent FSGS was
significantly higher than that of those without recurrence
(median, 39 years vs 26, p<<0.05). In terms of, age at trans-
plantation, length of dialysis period, and mode of dialysis no
differences were found between recurrent and nonrecurrent
cases. The graft survival rate of recipients from a kidney donor
of age less than 40 years was significantly higher than that of
recipients from a kidney donor of age more than 40 years, at
5 and 10 years, respectively (87% vs 33%, 41% vs 0%,
p<0.05). The association between clinical variables and recur-
rence was assessed by multiple logistic regression analysis, and
donor age was found to be a risk factor of FSGS recurrence
(p<0.05). Variables such as HLA-mismatch numbers and
immunosuppression were not found to be associated.

In conclusion, the recurrence rate of FSGS in adult
recipients with FSGS was 48% and patients that received
kidney from an older donor appear to be at higher risk of
developing recurrence. The use of a renal graft from a younger
donor is considered advisable for adult recipients with FSGS.
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INTRODUCTION

Focal segmental glomerulosclerosis (FSGS) is an
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important cause of end-stage renal disease
(ESRD), occurring in about 20% of adults with
nephrotic syndrome and recent studies have
demonstrated an increasing incidence of FSGS in
adults."” Kidney transplantation is indicated in
ESRD caused by FSGS, but graft loss is well
reported to be common due to high incidence of
recurrence, and various authors have reported
recurrence rates of 15% to 100%.>” The intro-
duction of cyclosporine into the immunosuppres-
sive regimen has modified the course of recurrent
disease, but has not reduced its incidence.®

Attempts to identify risk factors, with a view
towards predicting the likelihood of FSGS
recurrence in transplants, have yielded conflicting
results. Factors studied include: age at FSGS onset,
interval between diagnosis to chronic end-stage
renal failure, duration of dialysis, immunosup-
pressive therapy, and evidence of mesangial
proliferation in the native kidney. Graft survival
rate in the affected population appears to vary
considerably, for example, while Ismali-Allouch et
al.” recorded a rate of 50% in FSGS patients, which
was lower than that recorded for unaffected
transplant patients, Holgado et al.’ report a 5-year
graft survival of 77.4%. In addition, the majority
of studies were performed in recipient popula-
tions that included pediatric patients, and heavy
proteinuria or nephrotic syndrome was con-
sidered to be recurrence.”” Meanwhile, in adult
recipients, the rate of recurrence and outcome of
biopsy-proven recurrent FSGS are not well
defined.

Therefore, to establish the biopsy-proven FSGS
recurrence rates and evaluate the course of the
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disease in the case of living-related-donor renal
transplantation in adults, we reviewed our ex-
periences of kidney transplantation with FSGS
among the Korean population over the last 15
years.

MATERIALS AND METHODS
Patient population

Between January 1984 and June 1999, 27 pa-
tients with biopsy-proven primary FSGS under-
went renal transplantation at our center. Grafts
were from 23 living-related, two living-unrelated,
and two cadaveric donors. One patient underwent
secondary transplantation after losing the primary
kidney graft due to recurrence of the original
disease. The following parameters were recorded;
age at the time of FSGS diagnosis, interval from
FSGS diagnosis to ESRD, duration of dialysis,
immunosuppressive therapy employed and HLA
compatibility. The average number of HLA-AB,
and DR mismatches were 1.3 and 0.8, respectively.

Immunosuppression: A cyclosporine-based regi-
men which included steroids was used in all
patients. Azathioprine was added when there was
an increased risk of rejection or in patients
requiring a reduction in cyclosporine because of
drug toxicity (Table 1). Acute rejection was treated
with pulsed intravenous methylprednisolone.

Definition of FSGS recurrence: In all cases graft
biopsies were performed and recurrence of FSGS
was defined as the development of proteinuria (>
50 mg/ m’/ day), in the absence of clinical or

Table 1. Patient Characteristics

Non-recurrence Recurrence

(N=14) (N=13)

Follow-up period, months 77 (13-129) 70 (11-114)
Recipient age, years 28 (18-55) 27 (18-56)
Recipient M/F ratio 1.2 1.3
Donor age, years 26 (20-38) 39 (25-57)%
Donor M/F ratio 1.2 1.5
Disease duration, months 54 (8-190) 44 (12-170)
Time on dialysis, months 15 (2-117) 5 (1-21)
Immunosuppression, n(%)

Cyclosporine+Steroid 10 (71) 8 (61)

Triple 4 (28) 5 (38)

*p<0.05, by Mann Whitney test.
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histological evidence of acute rejection, and
pathologic findings of segmental collapse with or
without adhesion to Bowman’s capsule in the
graft kidney.

Statistical analysis

Group mean values were compared using either
the Mann Whitney test or the Student’s t-test.
Stepwise multivariable logistic regression was
used in order to identify variables predictive of
recurrence. Graft survival rate was calculated
using the Kaplan-Meier method using the
Wilcoxon test. Results are expressed as median
(range) or mean *+ S.D. Statistical significance was
defined as a p value of <0.05.

RESULTS
Patient characteristics

Of the 27 renal allograft recipients with FSGS,
13 proved to have recurrent FSGS (48%). All
patients with recurrent FSGS showed nephrotic
proteinuria, which presented 2 to 24 months
post-transplantation. Patients were divided by
recurrence, and Table 1 summarizes the demo-
graphic characteristics of the two groups. The
median follow up period was 70 months for
patients with recurrence and 77 months for those
without. The median age at transplantation was
not significantly different in those with recurrent
FSGS and those without (27 years vs 28), and the
median interval between the histologic diagnosis
of FSGS to ESRD tended to be longer in those
without recurrence. The length of dialysis therapy
before transplantation was longer in nonrecurrent
group but this was not statistically significant.
Immunosuppression after transplantation was
also not significantly different between 2 groups.
However, the median age of the kidney donor
was significantly higher for patients with recur-
rence that for those without (39 years vs 26, p<
0.05).

Graft function

During the 1st post-transplant year, the mean
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serum creatinine values were comparable in both
groups (p>0.05, Table 2). The transplant recipi-
ents of both groups also showed the similar
frequency of acute rejection episodes (Table 2).
Graft survival rates in recipients of kidneys from
donors of less than 40 years of age were 87% at
5 years and 41% at 10 years, and these figures
were significantly higher than the 33% at 5 years
and the 0% at 10 years in those with kidneys from
donors older than 40 years (p<0.05, Fig. 1). Graft
loss was defined as graft failure with a return to
dialysis or death for whatever reason.

Predictors of recurrence

The association between clinical variables and
recurrence was assessed by multiple logistic re-
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Fig. 1. Graft survival in renal allograft recipients with
focal segmental glomerulosclerosis from the kidney donor
with age less than 40 years (—) and with age more than
40 years (—). (p<0.05)

Table 2. Graft Function

gression analysis, and donor age was determined
to be a risk factor of FSGS recurrence (p<0.05,
Table 3). Variables including length of dialysis,
disease duration, and immunosuppression were
not significantly associated.

DISCUSSION

FSGS is considered among the primary glome-
rulopathies with the highest recurrence rates in
renal transplants. The recurrence rate recorded in
the present study was 48%, which is similar to the
rate reported by Dall’Amico et al in children as
52%," and higher than the 37.8% reported by
Otsubo et al. In addition, broad differences in
recurrence have been reported at various
institutions.”** This variation in quoted extents of
recurrence may due to the different criteria used
for FSGS recurrence. While many studies have
regarded heavy proteinuria followed by nephrotic
syndrome as recurrence,” our study was based
on the pathological finding of FSGS in adults over
age 17 years. On the basis of this data, it is
apparent that relatively high recurrence rates can
be expected in adult recipients due to FSGS.

Ingulli and Tejani’ reported upon a correlation
between the increased incidence of recurrence and
a lower patient age at the onset of nephrotic
syndrome. In contrast, Muller et al."’ found no
significant difference between recurrence and
nonrecurrence groups with respect to age at FSGS
diagnosis. In our study, age at transplantation was
similar in the groups. However, the mean age of

Non-recurrence Recurrence
(N=14) (N=13)
Mean serum creatinine level, mg/dl 114 + 34 120 £ 34
Pre-transplantation 11 £ 04 18 £ 1.6
Post-transplantation, 1 month 1.0 £ 04 17 £ 1.7
3 months 11 £ 04 13 £ 03
12 months
Frequency of acute rejection episodes, n (%)
No rejection 10 (71) 4 (30)
Single 3 (21) § (61)
Two or more episodes 1 (7) 1 (7)

All comparisons are not statistically significant.
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Table 3. Multiple Logistic Regression Analysis of Clinical and Biochemical Variables to Identify Predictors of FSGS

Recurrence
B p value Odds ratio

Donor age 015 0.013* 1.287
Recipient age 0.04 0.145 1.04
Recipient M/F ratio -1.018 0.877 0.897
Donor M/F ratio -1.232 0.118 0.292
Disease duration 0.001 0.866 1.001
Dialysis duration -0.031 0.318 097
Mode of dialysis

Hemodialysis -0.629 0474 0.533

Peritoneal dialysis 1.163 0.2 3.2
HLA compatibility 0.012 0.628 1.012
Immunosuppression

Cyclosporine+Steroid -0.31 0.678 0.733

*p<0.05.

kidney donors for those with recurrence was
significantly higher than for those without, which
surprisingly seems not to have been evaluated in
previous reports on the subject.3’9’10

The progression of FSGS into end-stage renal
failure was also identified as another strong risk
factor recurrent FSGS.'0! However, the mean
interval between the histologic diagnosis of FSGS
and ESRD was no longer in nonrecurrent patients
than that in recurrent patients in our study.
Muller et al.”’ also failed to find statistically signi-
ficant differences between recurrent and nonrecur-
rent cases. The duration of dialysis is another
factor often taken into consideration. In several
studies,” the duration of dialysis therapy before
transplantation was longer in the nonrecurrent
group than in the recurrent group but this was
without significance. In the present study, those
with recurrence also underwent dialysis prior to
surgery for a shorter period, i.e. 7.2 years versus
22.3 years, but again this was not significant, and
there was no difference in mode of dialysis
between two groups.

It has been postulated that patients with
inherited or spontaneous mutations may be
predisposed to nephrotic syndrome, which may
manifest itself as primary FSGS,"” and that the
recurrence of primary FSGS following transplan-
tation may be more likely to occur in recipients
of kidneys from related donors, rather than those
that received cadaveric kidneys." In this study all
patients, with the exception of four, received
living-related kidney transplantation, and there-

Yonsei Med J Vol. 42, No. 2, 2001

fore, the difference in recurrence of living related
and cadaveric transplantation could not be
evaluated. However, the differences in HLA com-
patibility was not observed between the recurrent
and nonrecurrent groups. Again immunosuppres-
sion after transplantation was also not signifi-
cantly related to recurrence, and neither was the
frequency of acute rejection episodes. Cyclos-
porine therapy used for the prevention or control
of FSGS-induced proteinuria after renal transplan-
tation has yielded conflicting results in the
past."*" Cattran et al."® reported that cyclosporine
is an effective therapeutic agent for the treatment
of steroid-resistant cases of primary FSGS, but
Vincenti et al.® reported that cyclosporine did not
prevent the recurrence or the clinical manifes-
tations of FSGS after kidney transplantation. The
use of cyclosporine as an immunosuppressive
therapy after renal transplantation did not show
any significant influence on the recurrence of
FSGS or the course of recurrent FSGS in the
present study.

All patients with recurrent FSGS lost their graft.
The causes of graft loss were recurrent FSGS in all
12 cases and death caused by infection in one
patient. In the present study, we found that donor
age significantly affected graft survival. In recipi-
ents from kidney donor with age under 40 years,
graft survival rate at 5 and 10 years post-
transplantation was significantly higher than
those from donors over 40 years of age. This
finding indicates that patients receiving a kidney
from a younger donor can expect longer graft
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survival.

In the present study, all patients with recurrent
FSGS showed nephrotic proteinuria, which
presented at 2 to 24 months post-transplantation,
and therefore, in adults with recurrent FSGS, the
onset of proteinuria seems to be delayed,
compared to children, who showed a median
recurrence of only 14 days after transplantation.”
None of the therapeutic schedules employed in
the treatment of recurrent FSGS has proved
wholly effective. Savin et al."® observed a decrease
in proteinuria in patients with recurrent FSGS
following several plasmapheresis sessions. In
other studies, however, this treatment proved
ineffective.””” In the present study, two patients
with recurrent FSGS underwent plasmapheresis
treatment immediately after the recurrence of
proteinuria, but failed to respond to treatment.
Other patients were treated with antiproteinuric
drugs, such as angiotensin-converting enzyme
inhibitors, but no case showed improvement. One
patient underwent secondary transplantation after
losing the primary kidney graft due to recurrence
of the original disease and displayed satisfactory
renal function, without recurrence, after a 1.5-year
follow-up.

The association between clinical variables and
recurrence was assessed by multiple logistic
regression analysis. In the present study, donor
age was found to be the only risk factor of FSGS
recurrence, however, the mechanism of the
association between FSGS recurrence and donor
age is not clear. On considering the theory that
primary FSGS may be due to a possible circu-
lating humoral factor,”"* a kidney from an older
donor may be more susceptible to pathogenetic
factors, such as permeability factor. Additional
studies in more patients are needed to further
confirm the significance of donor age as a risk
factor of recurrence. Variables including the pe-
riod of dialysis, disease duration, and immuno-
suppression were found not to be significantly
associated with recurrence, in the present study.
Based on these findings, patients who receive a
kidney from older donor seem to be at a higher
risk of recurrence.

Summarizing, this work indicates that the
recurrence rate of FSGS in adults is approximately
48%, and that recipients of kidneys from older

donors are more likely to suffer recurrence. The
use of renal graft from younger donors in adults
with FSGS is advised.
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