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Purpose: Focal segmental glomerulosclerosis (FSGS) is a common cause for end-stage 
renal disease that can recur in the graft after kidney transplantation. The incidence of FSGS 
recurrence is reported in up to 47% of patients, predisposing those to possible poorer 
transplantation outcomes. Hence, we examined the incidence of FSGS recurrence and the 
effect on graft outcome in our patient cohort of living donor kidney transplantations (LDKT).
Patients and Methods: We analyzed 194 adult patients who received a LDKT between 
2011 and 2017 of which 22 (11%) had FSGS as underlying disease. Demographic data and 
clinical outcomes, especially regarding recurrence of FSGS, were evaluated.
Results: FSGS recurrence was identified in three (14%) patients within three months after 
transplantation, of whom two patients (9%) lost their graft. There was no significant 
difference in graft survival comparing FSGS to other reasons for end-stage renal disease.
Conclusion: Incidence of FSGS recurrence in the present patient cohort was within the 
range reported in the literature and comparatively low. Our data support LDKT as a treatment 
option in patients with end-stage renal disease due to FSGS.
Keywords: FSGS, living donor nephrectomy, recurrence

Introduction
Focal segmental glomerulosclerosis (FSGS) is a common cause for end-stage renal 
disease (ESRD) and in the absence of an underlying cause leading to FSGS is 
defined as primary FSGS.1 Diagnosis of primary FSGS is of particular importance 
for patients being evaluated for kidney transplantation, since FSGS can recur in the 
kidney transplant with a risk of consecutive graft loss.2 Recurrence rates in litera-
ture vary between 10.3% and 47% and graft survival is reported to be shorter in 
patients with FSGS compared with other reasons leading to end-stage renal 
disease.3–10

The risk of FSGS recurrence has to be considered in the evaluation of patients 
for living donor kidney transplantation (LDKT) since the positive effects for the 
recipient also come with risks for the donor. There is conflicting evidence regarding 
the outcome for LDKT in patients with FSGS. While some data suggest no 
advantage in LDKT compared with deceased donor transplantation, other authors 
see an advantage for LDKT on graft survival in patients suffering from FSGS.3,11

However, kidney transplantation, either living or deceased donor based, is 
considered to be the best treatment option for ESRD in patients with FSGS.

We therefore (I) analyzed the incidence of FSGS recurrence and (II) the effect 
on graft outcome in a single high-volume transplantation center for patients with 
FSGS who received LDKT.
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Materials and Methods
Patients
For the present study all adult patients who received 
LDKT between 2011 and 2017 at Charité Hospital 
Berlin, Department for Urology, were analyzed for the 
underlying cause of end-stage renal disease. Patients with 
suspicion of primary FSGS were included in this study. 
Diagnosis of FSGS was made by biopsy based on histo-
logical findings and electron microscopy. Patients were 
screened for virus associated, structural anomalies or 
ischemic reasons as underlying cause of FSGS. However, 
genetic testing was not performed routinely, but was per-
formed in patients with family history of FSGS. In the 
absence of a reason for secondary FSGS patients were 
considered to be suffering from primary FSGS. Patient 
demographics, laboratory parameters and graft survival 
data including pathological and clinical information on 
FSGS recurrence was extracted from their medical reports. 
In patients with proteinuria or nephrotic syndrome in sus-
picion for FSGS recurrence the diagnoses were based on 
the biopsy and histological examination results.

Patient preparation and surgical technique (laparo-
scopic donor nephrectomy and renal transplantation) 
were described in a previous study.12

Statistical Analysis
Statistical analysis of the data was performed using both 
Microsoft Office Excel 2007 and IBM SPSS Statistics 25 
software. Statistical analysis for Table 1 was done by 
t-test. Kaplan-Meier analysis was done to compare graft 
survival data (Log rank test), p-values <0.05 were consid-
ered statistically significant.

Results
Between 2011 and 2017 LDKT were performed in 194 
adults at our center. FSGS was the reason for end-stage 
renal disease in 22 patients (11%). Comparison of patient 
characteristics are shown in Table 1. Recipients composed 
of 13 males and 9 females, mean age (37 years) and BMI 
(23.7 kg/m2) were significantly lower in patients who 
underwent LDKT with FSGS compared with the rest of 
our collective (46.1 years and 25.9 kg/m2 respectively). 
There was no significant difference in pre- and postopera-
tive serum creatinine levels presented in Table 1 with 
a mean follow up of 46.7 and 44.3 months respectively.

Out of 22 patients, three patients (14%) developed 
recurrence of FSGS (Table 2) of whom two patients 

(9%) lost their graft due to FSGS recurrence. In all 
cases, FSGS recurrence was diagnosed within three 
months post-transplantation. The treatment in those 
patients was initiated instantly, yet one patient lost the 
graft within months after transplantation, whereas 
the second patient lost his graft after 93 months. The 
third patient suffering from FSGS recurrence still shows 
good kidney function with now 89 months of follow up.

In this patient cohort one other graft loss occurred for 
other reason than FSGS recurrence with no primary graft 
function.

Kaplan-Meier analysis on graft survival in the FSGS 
group compared with all patients who underwent LDKT 
showed no significant difference (p = 0.37) on graft survi-
val as shown in Figure 1.

Discussion
The data published on incidence of FSGS recurrence after 
kidney transplantation varies widely. A potential reason 
could be that many studies were based on small patient 
size and thereby under- or overestimate the real incidence 
of recurrence. Furthermore, FSGS recurrence is only seen 
in patients with primary FSGS, which can only be diag-
nosed after the exclusion of all other causes for secondary 

Table 1 Comparison of Patient Characteristics

FSGS No FSGS p-value

n 22 172
Age (years) 37 46.1 0.007

BMI (kg/m2) 23.7 25.9 0.008

Serum Creatinine (mg/dl)

Pre-surgery 7.6 7.1 n.s.
1 week p. s. 2.9 2.5 n.s.

1 month p. s. 1.7 1.6 n.s.

3 months p. s. 1.6 1.6 n.s.
6 months p. s. 1.7 1.5 n.s.

1 year p. s. 1.9 1.4 n.s.

2 years p. s. 1.3 1.5 n.s.
3 years p. s. 1.3 1.5 n.s.

4 years p. s. 1.5 1.5 n.s.

5 years p. s. 1.4 1.6 n.s.

Follow-up time (months) 46.7 44.3 n.s.

Waiting time (m) 15 14 n.s.

ABO-incompatible 3 (14%) 51(30%)

Rejection 4 (18%) 26 (15%)

Abbreviations: BMI, body mass index; p.s., post surgery.
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FSGS.1 Inclusion of patients with undiagnosed secondary 
FSGS might thereby lead to smaller recurrence rates. 
However, in our sample we identified FSGS recurrence 
in 14% of patients. Thus, an incidence in the lower range 
of reported incidences might be potentially explained by 
our small sample size. Also, there might be different 
reasons leading to inclusion of secondary FSGS in this 
study, and thereby being a limitation interpreting the low 
recurrence rates. Since not every patient is diagnosed with 
FSGS in our clinic and is evaluated in our center for 
transplantation, we have to rely on diagnosis and patient 
history. Furthermore, most patients in this collective did 
not receive genetic testing since it was not performed 
routinely.

There are conflicting data on graft survival in patients 
with FSGS compared with other reasons for ESRD. While 
Francis et al. showed a significantly worse graft survival 
rate in patients with FSGS compared with their control 
group, other authors failed to identify a significant differ-
ence in their patient cohorts.3,6,13

However, in our patient cohort, there was no significant 
difference in graft survival in patients with FSGS compared 
with our control group, potentially due to the low recurrence 
rates and small sample size. Also, a limitation is, that we 
cannot provide longer follow up than 80 months in our 
control group. With one graft loss in the FSGS subgroup 
after 93 months comparing those groups in longer follow up 
might have led to a different result.

Despite the varying results on graft survival in all 
patients suffering from FSGS, there seems to be clear 
evidence of earlier graft loss in patients who develop 
FSGS recurrence compared with those without 
recurrence.3,6,13 In the large multicentric TANGO study, 
Uffing et al. showed an up to 5-fold risk for graft loss for 
patients who develop recurrence, highlighting the need for 
a yet to be established standardized treatment protocol for 
FSGS recurrence.9 Also developing treatment protocols to 
prevent FSGS recurrence in the first place are important 
tasks for future investigations.

The question whether to evaluate patients with FSGS 
for LDKT is highly debated.

Available data suggest graft survival from LDKT to be 
superior compared with deceased donor kidney 
transplantation.3 The results of this study do not contradict 
the evaluation of patients suffering from FSGS for LDKT. 
Kidney transplantation still may be the best treatment 
option for patients with end-stage renal disease suffering 
from FSGS.Ta
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Figure 1 Kaplan-Meier Analysis.
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