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Remission of Nephrotic Syndrome by the Combination of
Low-dose Cyclosporine-A with Diltiazem
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— Abstract

Background : Cyclosporine-A (CsA) has been widely used as a treatment of nephrotic syndrome especially in patients
with steroid-resistance or steroid-dependence. However, it can be nephrotoxic and its cost might also be a point to be
considered. Diltiazem (DZ), one of calcium channel blockers, may have a potential benefit of renoprotection, which
decreases acute tubular necrosis of renal transplants. DZ can also be used for reducing CsA dose because it slows down
the metabolism of CsA by inhibition of cytochrome P-450 hepatic enzyme. In these points of view, low-dose CsA with
DZ combination could be considered as an alternative to nephrotic syndrome treatment. However, such a kind of trial
was hardly found so far. The purpose of this study was to evaluate the therapeutic effect of low-dose CsA with DZ
in patients with steroid-resistant or steroid-dependent nephrotic syndrome.

Methods : Low-dose of CsA (mean 1.7+0.5 mg/kg) and 90 mg of DZ were administered simultaneously to 15 patients
of steroid-resistant or steroid-dependent nephrotic syndrome for 6 months with no alteration of dose. Blood pressure,
body weight and random urine protein, 24-hour urine protein, serum creatinine, albumin, total cholesterol, and trough

level of CsA were analyzed.

Results : The random urine protein tended to decrease by CsA treatment. Twenty-four hour urine protein excretion
decreased significantly at 6th months of treatment (from 7,211+5,374 mg to 1,094+1,688 mg, n=7, p=0.018).
Complete remission was achieved in 10 patients and partial remission in 5 patients. Changes in serum albumin, total
cholesterol, hemoglobin, body weight and blood pressure were statistically not significant.

Conclusion :
steroid-dependent nephrotic syndrome.

Low-dose CsA combined with DZ may be an effective in patients with steroid-resistant or
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Table 1. CsA dose, CsA trough level and CsA therapy
outcomes of nephrotic syndrome patients

ok fetzmir?siven%s Remission after
Patient Biopsy CsA dose Egglgh beg)or o CsA therapy
(CSA therapy

1 MPGN 1.3 52 SDNS Complete

2 ND 1.3 125 SRNS Partial

3 ND 1.5 62 SRNS Partial

4 ND 1.6 143 SRNS Complete

5 MCNS 14 39 SDNS Complete

6 MCNS 1.6 54 SDNS Complete

7 MCNS 2.0 72 SDNS Partial

8 MCNS 14 73 SDNS Complete

9 FSGS 1.9 137 SDNS Complete

10 [gAN4 1.1 95 SRNS Complete

11 MGN 1.5 92 SRNS Partial

12 MCNS 1.5 37 SDNS Complete

13 MGN 2.7 95 SRNS Partial

14 ND 1.4 33 SDNS Complete

15 FSGS 2.8 208 SDNS Complete
Mean £ SDMean+SD ) Complete
1.7£0.5 925+ 451 zgjg 2’ remission 105
mg/kg  ng/mL Partial remission 5

CsA, cyclosporine-A; MPGN, membranoproliferative

glomerulonephritis; MCNS, minimal change nephrotic syndrome;
FSGS, focal-segmental glomerulonephritis; IgAN4, IgA nephropathy
WHO category 4; MGN, membranous glomerulonephritis; ND, not
done; SDNS, steroid-dependent nephrotic syndrome; SRNS,
steroid-resistant nephrotic syndrome

Table 2. Changes of major chemistry indices, hemoglobin,
body weight and blood pressure

Month 0 Month 6 n p

24h urine protein (mg) 7,211 + 5374 1,094 £1,688 7 0.018

Creatinine (mg/dL) 091 £ 028 0.88 +0.28 15 NS
Albumin (g/dL) 290 £ 081 373 £0.64 150003
Hemoglobin (g/dL) 139 £ 19 136 £1.7 15NS
Cholesterol-total (mg/dL)373 £ 165 242 +45  150.001

Month 0 Month 2 Month 6 n p

Body weight (Kg) 70.6+12.5 693
Systole (mmifg) 121 £21.0 127 +
Diastole (mmHg) 77 160 78 110 82 + 13015 NS
MAP (mmHg) 92 180 94 130 97 £ 14015 NS

125 688+ 12615 NS
190 127 £ 16015 NS

H+ H+ H+ H

MAP, mean arterial pressure; Month O, month 2 and month 6
represent the day commencing cyclosporine-A treatment, the 2nd
month and the 6th month of cyclosporine-A treatment respectively.
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Fig. 1. Changes of random urine protein. Each number in
sold circle represent individual patient number.
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Fig. 2. Changes of 24-hour urine protein, serum albumin
and serum cholesterol level before and after 6 months of
cyclosporine-A treatment.
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