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Abstract

Background: FK506 (FK) is the key immunosuppressive drug for orthotropic de novo liver transplantation recipients. It
has been shown to be superior to Ciclosporin-A (CsA) in terms of graft survival and toxicity. However, we report of three
cases, who developed FSGS in the native kidneys that remitted when FK506 was switched to CsA.

Methods: We changed FK506 to CsA in 2 patients keeping the third patient continue FK as before. At timed interval we
evaluated renal remission and liver graft status over a long period of 6 years. Both short-term and long-term outcomes in
terms of renal and liver were compared. Achievement of 50% reduction of proteinuria (TUP) was the endpoint.

Results: Patient characteristics were similar except for the incidence of HCV in the non-converted case. Stable remission
of proteinuria and stable renal function were attained in the converted cases, while the 3rd case had increase in
proteinuria from 1.44 g/d to 2.25 g/d with deterioration of RFT. There was no episode of AR in the OLTX post conversion
as proven by biopsy.

Conclusions: CsA may induce remission in FSGS precipitated by FK506 for OLTX without compromising liver graft.
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Abbreviations: FK: FK506; CsA: Ciclosporin-A; OLTX: Introduction

Orthotropic Liver transplantation; AR: Acute Rejection;

EVR: Evorilimus; CNI: Calcineurin Inhibitor; CLD: Chronic Fk506 monotherapy or in combination with steroid in
Liver Disease; MMF: Mycophenolate Mofetil; LFT: Liver orthotropic Liver transplantation (OLTX) is the standard
function test; RFT: Renal Function Tests; ALT: Alanine practice. It has proven superior to Ciclosporin-A (CsA) in
Aminotransferase; AP: Alkaline Phosphatase; SCR: Serum preventing Acute Rejection (AR) and in prolonging
Creatinine; TMA: Thrombotic Microangiopathy; ESRD: patient and graft survival [1-3]. In addition, incidence of
End-Stage Renal Disease. side effects like hirsutism, hypertension and
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hyperlipidemia are less common in FK506 [4-6]. Although
FK is more diabetogenic in long-term use because of
pancreatic islet cell dysfunction, this can be well
controlled by conventional hypoglycemic agents [4].
However, as a calcineurin inhibitor (CNI), it has enjoyed a
relative safety profile over CsA. Recently, Evorilimus
(EVR) has been in use for OLTX with good results in a
pursuit of avoiding FK [7].

Various studies have addressed the impact of OLTX and
the associated CNI immunosuppression on renal function
and chronic kidney disease [8-10]. In addition, impacts of
different CNI on renal status post renal transplantation
have been discussed in abundance [11-16]. However,
there is paucity of reports of recurrent FSGS in native
kidney after OLTX due to CNI, and in renal allograft post-
transplant, after conversion to FK506 from CsA. This lack
of evidence in transplant literature makes it difficult to
validate the cause and effect relationship between FK and
FSGS in native kidney after OLTX, and in renal allograft
because of issues of recurrent diseases in the grafted
kidney. Nevertheless, the objective facts presented in this
case report cannot be ignored.

Moreover HCV, which is a frequent cause of Chronic
Liver Disease (CLD), also causes FSGS [17,18]. For these
reasons it is difficult to conclude the causal relationship
between de-novo FSGS in native kidney because of FK use
in OLTX. It would be of paramount interest to observe the
impact on de-novo renal pathology of immuno-conversion
of FK to CsA in OLTX.

Case Report

We diagnosed FSGS by renal biopsy in 3 cases of OLTX
when they developed de-novo proteinuria 6 to 10 years
after liver transplant. Initially, we became aware of
significant proteinuria (TUP>1 gm/day) in one case of
OLTX. That led us to monitor TUP routinely in other liver
transplant cases. The liver transplant surgery and time to
develop proteinuria with subsequent performance of
renal biopsy to get the diagnosis of FSGS were at different
occasions in these three cases. All of these 3 cases were on
FK506 after OLTX. We did not use Mycophenolate Mofetil
(MMF) in our liver transplant cases including the three
case of this series. The other immunosuppressive
medicine was prednisolone. It's dosage pattern followed
the standard protocol for liver transplant.

In view of the observation of biopsy proven FSGS in
these 3 cases of OLTX who were on FK, we decided to
evaluate the effect of conversion to CsA in 2 cases keeping
the 3rd case as control with continuation of FK.
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Patients’ demographics are given in table 1. The
background parameters of the cases at the time of
conversion to CsA, were recorded and are shown in table
2.We mentioned the Serum creatinine level at the time of
renal biopsy that showed FSGS. We followed up all cases
with measurement of RFT and TUP until the achievement
of endpoint of having partial remission of FSGS, as defined
by us as 50% reduction of proteinuria. This endpoint was
achieved in two cases. The earliest case (the 3rd case) did
not undergo remission as even at 1 year and renal
function continues to deteriorate subsequently.

. Age |HBs Time to FSGS
Patients Years| Ag HCVAb (Months) Drug
CsA
Casel | 47 + - 124 163 ng/ml
CsA
Case2 | 42 + + 82 133 ng/ml
Control FK506
Case | % | - " 72 7.4 ng/ml
Table 1: Patients’ demographics.
FK- FK506, CsA- Ciclosporin-A, FSGS- Focal and

segmental glomerulosclerosis, HBsAg- hepatitis B surface
antigen, HCVAD- hepatitis C antibody.

Liver function test (LFT) and renal function tests (RFT)
included serum alanine aminotransferase (ALT), serum
alkaline phosphatase (AP), serum creatinine (SCR) and 24
hours urinary protein (TUP) in addition to other routine
tests. These tests were done at the time of drug switch
(MO) and repeated at 1 month (M1), 3 months (M3) and
12 months (M12) intervals. Liver biopsy in the
transplanted liver was done at the time of drug switch to
diagnose graft status and was planned to repeat at times
of abnormal liver function to diagnose acute rejection in
the liver graft.

In the 2 cases (1st and 2n case) where FK506 was
stopped and CsA was started at a dose of 3-5 mg/kg in 2
divided doses, the trough levels were maintained at
about150 ng/ml. In the control case (314 case) where FK
was continued, renal biopsy was repeated 5 years after
the 1st biopsy. Rejection episode in liver graft post
conversion to CsA was monitored by LFT and Liver
biopsy. Remission of FSGS was defined as a more than
50% reduction of TUP with stable RFT. All 3 cases were
on oral Enalapril tablet. Prednisolone was the second
immunosuppressive medicine in all 3 cases of OLTX.

Course of Subsequent Liver and Renal Status

The 3 patients were all male (age: 47, 42 and 64 years)
with HBV positive in 1t and 2, and HCV positive in 2nd
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and 34 cases. All of them were on FK506 post OLTX. Time
to the development of FSGS, changes to CsA and periodic
LFT and RFT are shown in the table 2 and figure 1. Partial
remission with stable RFT were attained in the converted
cases, while the 3rd case had increase in proteinuria from
1.44 g/d to 2.25 g/d with deterioration of RFT and
progressed to ESRD by the next 66 months of follow up.
There was no episode of AR in the OLTX post conversion

as proven by biopsy. The 2nd case developed recurrent
HCV disease. Renal biopsy was repeated in the 2 cases
that showed 50% reduction of TUP. The case where
proteinuria increases and progressed to ESRF was not
subjected repeat renal biopsy. The renal biopsy showed
stability of glomerular sclerosis without further
progression.

Intervals after conversion to CsA from FK
Pt No| Ti M F fCsA| L

tNo Time (M) to FSGS | Start of Cs aboratory tests At FSGS diagnosis |1 month|3 months |1 year|6 years
ALT 17 21 12 32 ---
SAP 126 132 138 124

1 124 Yes SCR 161 187 197 | 167
TUP 4,14 2.09 1.5 0.79
ALT 61 25 22 15 ---
SAP 150 136 103 111

2 82 Yes SCR 154 158 161 | 160
TUP 4.23 2.06 0.96 0.81
ALT 33 36 29 25 20
SAP 100 118 145 160 177

3 72 No SCR 190 205 200 224 600
TUP 1.44 -- -- 2.25 3.0

Table 2: Status of liver function and renal function during the follow up after drug switch.
FK- FK506, CsA- Ciclosporin-A, FSGS- Focal and segmental glomerulosclerosis, ALT- alanine amino transferase, SAP-
serum alkaline phosphatase, SCR- serum creatinine, TUP- 24 hours urinary protein.
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Figure 1: trend of liver function and renal function in study cases and control case over the follow up period after

switching FK to CsA in the 2 study cases.

FK- FK506, CsA- Ciclosporin -A, FSGS- Focal and segmental glomerulosclerosis, ALT- alanine amino transferase, SAP-
serum alkaline phosphatase, SCR- serum creatinine, TUP- 24 hours urinary protein.
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Prognosis

These 2 cases of OLTX who developed FSGS while on
FK506, revealed attainment of partial remission of FSGS
with stability of RFT upon conversion to CsA from FK506,
while the 3rd case where FK was continued, there was
progression to ESRD at the end of further 6 years without
any remission of GN.

Discussion

This case reports of three cases of OLTX is a
retrospective, and at the same time prospective
representation of a sequential event of effect of
immunosuppression for one organ affecting another vital
organ, and depicts an strategy of conversion of a
compatible immunosuppression to overcome the
apparent adverse outcome of the vital organs. The 3 cases
of OLTX were on standard FK base regimen and were
stable. However, they developed FSGS in their respective
kidneys after a few years. FSGS is a common glomerular
finding resulting as a primary phenomenon. Less
commonly it represents a result of sustained and
persistent injury to the kidney. FK is a calcineurin
inhibitor (CNI) that is known to cause striate fibrosis in
the renal interstitial tissue after long exposure in renal
transplant [19,20]. However, de-novo FSGS in native
kidney while FK is used for non-renal indications is not
reported in literature enough [8-10]. In this regards, these
three cases of post OLTX FSGS in native kidney after
several years is notable.

Drug induced FSGS can be caused by CNI by dint of two
pathway: (a) by inducing ischemia to renal tissue as CNI is
known to cause vasoconstriction [14,15] as supported by
the need of CCB to counteract it. Renal ischemia is a
known cause of FSGS [12]; and (b) by inducing
Thrombotic microangiopathy (TMA) in renal tissue
[14,15] which in turn lead to FSGS as TMA is a known
cause of secondary FSGS [11].

Our cases were on Fk for liver transplant. FK is more
potent then CsA as immunosuppression. It is also more
potent in TMA induction and ischemia induction [15]. As
evidenced in our case series, basing on the available
literatures we hypothesized that FK could be more potent
in inducing FSGS than CsA [11-16].

Therefore we changed FK to CsA in two cases keeping
Fk in the 3 case to continue. The results were self-
explanatory. The conversion cases showed remission of
proteinuria and stablisation of renal function, while, the
case where Fk was not changed to CsA did not show
remission of proteinuria. Rather the renal impairment
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progressively worsened to ESRF. This hard evidence
prompted us to report these 3 cases of OTLX to make the
transplant community aware of this phenomena, so far a
rarely noticed sequela of FK.

As there is limited therapeutic option to treat FSGS
other than using CNI in order to keep the OLTX
functioning and rejection free, a switch to a different kind
of CNI appears to be a reasonable alternative. It was
presumed that the FSGS would undergo remission when
the offending agent, in this case FK for OLTX, is taken off
and replaced with a different CNI - CsA.

CsA also causes striate fibrosis in the transplant kidney,
but occurrence of FSGS in a renal allograft is considered to
be a recurrent GN [15]. With this hypothesis FK was
changed to CsA in the 2 cases and the 34 case was kept on
FK as before. There was no episode of AR in the 2 case of
OLTX post conversion to CsA as proven by Liver biopsy.
However, the 3rd case with FK developed recurrent HCV
liver disease. Moreover, the case progressed to end-stage
renal disease (ESRD) without remission of proteinuria.

The association of HCV with FSGS is a known
phenomenon [17]. However, not all cases of HCV end up
with FSGS. Many cases of liver transplant are associated
with presence of HCV liver diseases. Incidence of FSGS in
those cases is also not so closely associated with HCV.

Two of the three cases of our series had HCV before
liver transplant. We changed FK to CsA in one of these 2
cases and kept FK unchanged in the other case of HCV.
The 3rd case without HCV also received CsA instead of FK.

The 2 cases (one HCV and one without HCV), where we
changed FK to CsA, underwent remission of proteinuria
with change to CsA and did not progress to ESRF at the
time of documentation of this case report. The case with
HCV where FK was kept continuing, did not go into
remission and rather progressed to ESRF after several
years.

This observation dissociates the role of HCV from the
role of FK in inducing FSGS in kidney, post liver
transplant. This observation of dissociation of HCV from
FKis further reinforced by the observation of remission of
FSGS in the HCV positive case and HCV negative case
where proteinuria went into remission after switching FK
to CsA.

The 2 cases of OLTX, who developed FSGS while on

FK506, attained of partial remission with more than 50%
reduction of TUP, and stability of RFT upon conversion to
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CsA from FK506. Renal biopsy was repeated in these 2
cases. The renal biopsy showed stability of glomerular
sclerosis without further progression. The case where
proteinuria increased and progressed to ESRF was not
subjected repeat renal biopsy.

Conclusion

FK506 in OLTX may induce FSGS in the native kidney.
This can undergo remission when the medicine is
changed to CsA. Immunosuppression for OLTX can be
maintained with CsA.
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