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ABSTRACT

Background: Focal and segmental glomerulosclerosis is a common cause of nephrotic syndrome. In cases
of steroid and cyclosporine resistance several alternatives have been suggested, based on limited studies
with conflicting results. Several studies in organ transplantation have shown that the association of cyclo-
sporine and mycophenolate mofetil has a synergic immunosuppressive effect. Clinical cases: We present
two cases of nephrotic syndrome due to idiopathic focal segmental glomerulosclerosis with resistance to
steroids, cyclosporine plus low-dose steroids and to mycophenolate mofetil in monotherapy in one of them,
where complete remission was achieved with the association of cyclosporine and mycophenolate mofetil.
There were no significant complications or renal failure during follow-up in both cases. Conclusion: Combined
therapy with cyclosporine and mycophenolate mofetil appears to be effective and safe in the treatment of
steroid and cyclosporine resistant idiopathic focal segmental glomerulosclerosis.
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RESUMO

Background: A glomeruloesclerose segmentar e focal € uma causa comum de sindrome nefrética. Em
casos de resisténcia a corticoterapia e a ciclosporina varias alternativas tém sido sugeridas, com base em
estudos limitados e com resultados discordantes. Varios estudos em transplante de 6rgaos tém demonstrado
gue a associa¢ao de ciclosporina e micofenolato de mofetil tém um efeito imunossupressor sinérgico. Casos
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clinicos: Apresentam-se dois casos de sindrome nefrética devida a glomeruloesclerose segmentar e focal
idiopatica, com resisténcia a corticoterapia, a ciclosporina associada a baixa dose de corticoides e ao
micofenolato de mofetil em monoterapia em um dos casos e onde a remissao completa foi alcancada com
a associacao de ciclosporina e micofenolato de mofetil. Ambos os casos nao apresentaram complicacdes
significativas durante o seguimento. Conclusao: A associacao terapéutica de ciclosporina e micofenolato de
mofetil parece ser eficaz e segura no tratamento de glomerulosclerose segmentar e focal idiopatica resistente

a corticoterapia e a ciclosporina.

Palavras-Chave: Ciclosporina; glomeruloesclerose segmentar e focal idiopatica; micofenolato de mofetil.

BACKGROUND

Focal and segmental glomerulosclerosis (FSGS) is
primarily a histological description, but also refers
to a particular disease entity. FSGS is a common
cause of nephrotic syndrome and can be secondary
to multiple causes (mutations, viral infection, drugs,
toxins or as the result of adaptive hyperfiltration
injury) or idiopathic.

Antiproteinuric measures and hypertension control
are essential for the management of both primary
and secondary FSGS. In secondary FSGS, manage-
ment is also based on correcting the specific cause.
As for idiopathic FSGS, in cases with nephrotic syn-
drome, treatment generally involves immunosuppres-
sive therapy (steroids or calcineurin inhibitors in
steroid-resistant FSGS)™. In situations of steroid and
calcineurin inhibitors resistance many alternatives
have been tested with discordant results. Mycophe-
nolate mofetil (MMF), alone or in association with
high-dose dexamethasone, is one of these alterna-
tives but with conflicting response rates in several
limited studies?5. On the other hand, the synergic
effect®7 and safety® of cyclosporine (CsA) and MMF
association were already described. The authors
describe two cases of nephrotic syndrome due to
idiopathic FSGS with steroid and CsA resistance,
successfully treated with CsA and MMF. The defini-
tions of relapse, complete and partial remission were
the same provided by KDIGO guidelines?.

CASE REPORTS

Clinical and demographic aspects of the cases at
presentation and histological description of renal biop-
sies are summarized in Tables 1 and 2, respectively.

B case 1

After initial evaluation (clinical presentation
described in Table 1), a renal biopsy (RB) was per-
formed but had no renal fragment. The patient started
treatment with enalapril 2omg, furosemide 4omg,
simvastatin 2omg and steroids (prednisolone 1mg/
Kg/day) empirically, but without clinical improvement
after 4 months. At this stage, hospitalization and
transitory ultrafiltration due to severe oedema were
needed. Proteinuria and serum albumin were
20.0g/24h and 1.1g/dL (11g/L), respectively, with cre-
atinine of 0.9mg/dL (79.6pumol/L). A second RB was
performed and the result was interpreted as minimal
change disease (biopsy characteristics described in

Table 1
Patient demographic and baseline characteristics at presentation
Case 1 Case 2
Age (years) / gender | 34 / female 58 / female
Ethnicity Caucasian Caucasian
Past medical Irrelevant HCV infection without
history chronic hepatic disease

Peripheral oedema
Arterial
hypertension
Proteinuria
Urinary sediment
Serum albumin
Serum creatinine
Lipid profile
Total cholesterol
LDL cholesterol
HDL cholesterol
Triglycerides
Medication
at presentation

Yes

Yes

Yes (uncontrolled)

Yes (controlled)

16.3g/24h 11.2g/24h
Normal Normal
1,1g/dL (11g/L) 2.1g/dL (21g/L)

0.8mg/dL (70,7umol/L)

0.9mg/dL (79.6umol/L)

461mg/dL (11,9mmol/L)
291mg/dL (7,5mmol/L)
127mg/dL (3,3mmol/L)
217mg/dL (2,5mmol/L)

263mg/dL (6.8mmol/L)
177mg/dL (4.6mmol/L)
52mg/dL (1.4mmol/L)

174mg/dL (2.ommol/L)

None

Ramipril .0mg
Losartan 10o0mg
Methyldopa 250mg
Furosemide 8omg
Simvastatin 20mg
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Table 2

Histological description of renal biopsies

MCD - minimal change disease; FSGF — Focal and segmental glomerulosclerosis

Table 2) and treatment with CsA plus a low dose of
prednisolone (0.15mg/Kg/day) was started, with
serum CsA target between 125 and 175ng/mL (104—
146 nmol/L), according to international guidelines?.
Despite an initial decrease of proteinuria to 4.1g/24h
and a slight increase of serum albumin to 1.9g/dL
(19g/L), after 4 months on this regimen there was
progressive clinical worsening with generalized oede-
ma, proteinuria (increase up to 20g/24h) and dete-
rioration of renal function (serum creatinine elevation
up to 2.5mg/dL / 221.24pumol/L). After 6 months,
treatment with CsA plus low-dose of prednisolone
was discontinued and a new RB was performed (Fig.
1-a) that was compatible with FSGS (biopsy

Figure 1-a

Renal biopsy 3 of case 1 (H&E; x 200).

8o

Port ) Nephrol Hypert 2015; 29(1): 78-84

Figure 1-b

Renal biopsy of case 2 (Silver stain; x400).

Case 1 Case 2
Biopsy 1 Biopsy 2 Biopsy 3 Biopsy 1
Number of Glomeruli | o 7 8 13
Glomeruli Minimal changes — Slight mesangial — Slight mesangial
> proliferation proliferation
g — Incipient sclerosis lesion in | — Sclerosis lesion in three
§ two glomeruli glomeruli, one involving
E the proximal tubular pole
%, Tubules No changes No changes No changes
= | Arterioles No changes No changes No changes
Interstitium Moderate diffuse oedema Moderate diffuse oedema No changes
Immunofluorescence No changes No changes No changes
Conclusion No renal fragment MCD FSGS FSGS - tip lesion variant

characteristics described in Table 2). After excluding
secondary causes of FSGS, the patient was started
on MMF (200omg/day). Despite an initial decrease
of proteinuria in the first 4 months down to 4.5g/24h,
after this period, proteinuria increased again up to
22.5g/24h, despite progressive normalization of
serum albumin and renal function. After 14 months
of treatment with MMF without complete or partial
remission, CsA (serum CsA target between 125 and
175 ng/mL / 104 — 146 nmol/L) was associated to the
immunosuppressive regimen. The MMF dose was
adjusted to 100omg/day due to concern about poten-
tial risks associated with high immunosuppressive
effect of this combination. After 6 months on this
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Figure 2
Evolution of proteinuria, serum albumin and serum creatinine with different immunosuppressive therapies.
Case 1
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therapeutic regimen, complete remission was
achieved and maintained during 8 months. After this
period (month 42) a relapse occurred, with progres-
sive worsening of proteinuria and hypoalbuminemia,
with serum creatinine below 1.omg/dL (88.4 pmol/L),
as described in Fig. 2. Despite maintenance of
nephrotic range proteinuria, clinical symptoms were
minor, with only slight peripheral oedema until month
72. At this point, there was a significant worsening
of the peripheral oedema and the dose of MMF was
increased to 200omg/day, maintaining the CsA dose.
Clinical improvement was rapidly obtained, with pro-
gressive improvement of proteinuria and serum albu-
min, achieving complete remission at month 84. After
a very slow taper of CsA dose (currently 10omg/day),
maintaining 20oomg/day of MMF, the patient remains
in complete remission at 8.5 years of treatment, with

1l CsA + Prednisolone |

| MMF 7/ CsA + MMF

no side-effects related to this immunosuppressive
treatment and are normotensive without the need
of antihypertensive drugs.

B cCase 2

After initial clinical evaluation (clinical presenta-
tion described in Table 2), an RB was performed
that was compatible with FSGS tip lesion variant,
described in Table 2 (Fig. 1-b). After hepatologist
assessment to discard contraindications to immu-
nosuppressive therapy, and exclusion of possible
secondary aetiologies, treatment with steroids (pred-
nisolone 1mg/Kg/day) was performed for 4 months
without clinical improvement. Subsequently, the
patient started CsA (serum CsA target between 125
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and 175ng/mL / 104—146 nmol/L) plus a low dose
of prednisolone (0.15mg/Kg/day). Under this thera-
peutic regimen, the patient maintained peripheral
oedema and there was worsening of proteinuria up
to 13.4g/24h. After 6 months without improvement,
MMF (100omg/day) was associated to the CsA and
steroids were tapered and stopped. After 2 months
of this immunosuppressive combination the oedema
improved significantly, proteinuria decreased pro-
gressively and a serum albumin increase was
achieved. Complete remission was reached after 3
years of treatment. With a follow-up of 3.5 years
with slow taper of CsA (actually with somg/day)
and maintaining the MMF dose, the patient main-
tains complete remission with serum creatinine of
1.omg/dL (88.4 umol/L), as shown in Fig. 2. Currently,
the patient maintains losartan 10omg, atenolol
10omg and rilmenidine 2g daily for hypertension
control. As in case 1, no side-effects related with
this immunosuppressive treatment were detected
during the follow-up period.

Clinical and demographic aspects of the cases at
presentation and histological description of renal
biopsies are summarized in Tables 1 and 2,
respectively.

DISCUSSION

Both cases represent steroid and calcineurin
inhibitors (CNIs) resistant idiopathic FSGS. In one
of them there was resistance to MMF in monotherapy
as well (an alternative regimen in cases of steroid
resistant FSGS, if CNIs are not tolerated, but in
association with high-dose dexamethasone?). In both
cases, screening for secondary causes of FSGS was
negative.

According to KDIGO guidelines, steroids are the
first line treatment for idiopathic FSGS. In case of
steroid resistance therapy with CsA plus a low dose
of steroids is indicated®. Treatment of steroid and
CNIs resistant FSGS is a challenge, with many thera-
peutic options proposed but with low levels of
evidence to support their efficacy®. With or without
steroids, MMF is one of these options, but the
benefit of this immunosuppressive therapy is based
only in observational studies [2-5]. A few limited
studies with tacrolimus suggest that this CNI may
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be efficient in cases of steroid and CsA resistant
FSGS [9-11]. There are also case reports that describe
the use of rituximab in steroid resistant FSGS, with
discordant results?:'3, The use of adrenocortico-
tropic hormone (ACTH) in resistant nephrotic syn-
dromes, including steroid resistant FSGS, was
described in a few studies as a possible therapy in
these cases415,

Studies carried out in organ transplantation,
showed that CsA and MMF combination has syner-
gistic immunosuppressive effects'®18, Results of a
study in kidney transplantation revealed similar cal-
cineurin activity and cytokine inhibition with low-dose
of CsA with MMF when compared with standard CsA
dose in stable renal allografts. These results sug-
gested that MMF could be synergistic with the phar-
macodynamic effect of low dose CsA in maintenance
immunosuppressive regimens'8. Barten et al,
observed an increase of maximal inhibition of T-cell
surface antigens expression after combination drug
therapy compared with MMF or CsA monotherapy,
and a synergistic effect in cytokine production block-
ade as well®.

In both these clinical reports, CsA and MMF asso-
ciation had good results, with complete remission
of nephrotic syndrome and normal renal function
maintenance. However, only a few studies report
this immunosuppressive combination in the treatment
of steroid and CNI resistant FSGS, with poor results.
Medrano et al., in a non-controlled study, tested the
CsA (serum CsA target between 150 and 200ng/mL)
and MMF (200omg/day) association in the treatment
of steroid and CsA resistant FSGS, with 4 out of 27
patients achieving partial remission. None achieved
complete remission after 12 months of treatment2°.
Nikibakhsh et al., in a paediatric study, reported two
cases of complete remission in a subgroup of nine
patients with steroid and CsA resistant FSGS after 6
months of treatment with this immunosuppressive
association?.

Combined use of MMF and CSA was described in
other glomerular diseases. Aragon et al. described
this combination in paediatric proliferative lupus
nephritis, with significant clinical and serological
improvement, without significant adverse effects22.
The use of this therapeutic association, but with
steroids in refractory nephrotic syndrome was also
reported?3.
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Nephrotoxicity is one of the main issues of long-
-term use of CsA. Despite the long time of renal
exposure to CsA, no repercussion in renal function
was detected in both cases. This fact may be due
to the low doses of CsA used after complete remis-
sion of nephrotic syndrome and possibly due to a
MMF protective role in chronic nephrotoxicity of CsA.
In a retrospective study in liver transplant recipients,
Karie-Guigues et al. showed that introduction of MMF
without decreasing the CNI dose was associated with
an improvement of renal function in the long term®.
Roos et al. showed that mycophenolic acid (active
form of MMF) inhibited collagen expression and modi-
fied the migratory and functional properties of fibro-
blasts, thus directly exerting antifibrotic activities?.
Therefore, the favourable renal effects observed in
CNIs minimization protocols used in organ transplant,
that have been first only attributed to the lower CNIs
exposure, may also result from a kidney protective
effect of MMF. This apparent nephroprotective effect
of MMF probably can also be applied to these two
cases.

One important issue in these cases was therapy
length until partial or complete remission. In the
patients studied by the authors, in case 1, complete
remission was obtain after 6 months of MMF and
CsA, but in case 2 this goal was obtained only after
3 years of treatment. In these two cases, although
different time until complete remission, clinical mani-
festations improved significantly after CsA and MMF
were started. Another relevant question is the length
of therapy since there are no clinical studies report-
ing long-term use of this therapeutic regimen for
FSGS. Tapering and suspension were considered,
but, due to the severity and refractory characteristics
of the disease and since no complications of CsA
and MMF association were observed in follow-up,
this therapy was maintained with close monitoring
for potential adverse effects.

CONCLUSION

According to these two clinical cases, combination
of CsA and MMF appears to be an effective and safe
treatment for steroid and cyclosporine resistant idio-
pathic FSGS. However, there are only a few studies
using this immunosuppressive combination in the
treatment of FSGS and, as seen above, with shorter

length of treatment. Further studies with longer treat-
ment length and larger number of patients are needed
to confirm the efficacy, safety and optimal duration
of this therapy in FSGS.
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