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The Effects of Intravenous Methylprednisolone Pulse Therapy
by Mendoza Protocol in Primary and Secondary Nephrotic Syndrome

Kyoung-Jae Lee, M.D., Jae- Hyuk Han, M.D., Young- Mock Lee, MD,,
Ji- Hong Kim, M.D., Pyung-Kil Kim, M.D.

Department of Pediatrics, The institute of Kidney Disease
Yonsei University College of Medicine, Seoul, Korea

Purpose : Since Mendoza(1990)'s report that long term methylprednisolone pulse therapy by
Mendoza protocol (MP therapy) is a good treatment option in focal segmental glomerulo
-sclerosis(FSGS), there have been reports of the effects of this therapy in steroid-resistant
nephrotic syndrome. However, no studies have been performed on the effects of MP therapy in
steroid- dependent nephrotic syndrome and secondary nephrotic syndrome. In this study, we
investigated the effects of long term MP therapy in primary and secondary nephrotic syndrome
in which previous treatment options were not effective.

Methods : We chose 10 children who were diagnosed with steroid- dependent minimal change
nephrotic syndrome(SD- MCNS), who had shown frequent relapse during the immunocompromised
or cytotoxic therapy period, and 6 children with FSGS and 5 children with secondary nephrotic
syndrome children, who had shown no response during the previous therapy period. We treated
these patients according to Mendoza protocol involving infusions of high doses of methyl-
prednisolone, often in combination with oral cyclophosphamide for 82 weeks.

Results : In all the 10 children with SD-MCNS, complete remission was visible on average
of 1819 days after MP therapy was started. However, all these children relapsed during or after
MP therapy. In these children, the mean relapse rate prior to MP therapy was 2.1%x1.0
relpases/year, which was reduced to 1.4X09 relapses/year during MP therapy(P>0.05) and rose
to 2.7% 1.0 relapse/year after MP therapy. Of the 6 children with FSGS, 4 children(67%) showed
complete remission, of whom 3 children(50%) remained in the remission status during the follow
up period, 1.2+0.7 years, after the end of MP therapy. 2 children(33%) showed no response. All

of the 5 children with secondary nephrotic syndrome showed remission and remained in the
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remissiom status during the follow up period, 1.7+£0.6 years. The only side effect of MP therapy

was transient hypertension in
methylprednisolone.
Conclusion

treatment of SD-MCNS, it is

10 children of all subjects during the intravenous

infusion of

: We conclude that although long term MP therapy is not effective in the

an effective therapy against intractable FSGS and secondary

nephrotic syndrome. (J Korean Soc Pediatr Nephrol 2001;5: 117-24)
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Table 1. Intravenous M-P* pulse regimen
(Mendoza protocol)

Step  Week M-P No.  Prednisone
I 1to2 30mg/kg 3times/wk 6 none
I 3to10 30mg/kg every wk 8 2mg/kg qod*
Il 11to 18 30mg/kg every 2wk 4  Ztapering
IV 19to 50 30mg/kg every 4wk 8 slow taper
V 51 to 82 30mg/kg every 8wk 4 slow taper

*M- P; mcthylprednisolone, Maximam dosc; 1,000mg/day
**Maximum dosc; 60mg/day, qod; cvery other day
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Table 2. Pathologic diagnosis of patients

Nephrotic syndrome Pathology No. of patients(%)

Primary 16(76)
Minimal change disease 10
Focal segmentalA 6
glomerulosclerosis

Secondary 5(24)
Henogh- Schénlein purpura 3
nephritis
IgA nephropathy 1
Lupus nephritis 1

Total 21(100)
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(Table 3).

Table 3. Clinical characteristics of patients

Charateristics SD-MCNS*  FSGS*  Sccondary NST  Total
No. of cascs(%) 10(48) 629) 523) 21(100)
Male/Female 91 4n 50 18/3
Age at diagnosis(yrs) 63437 63135 93+38 70137
Age at MP*start(yrs) 114442 83135 21241 106241
F/U duration afetr MP(yrs) 11205 12107 17206 1306

*SD- MCNS; steroid dependent minimal change nephrotic syndrome
**FSGS; focal segmental glomerulosclerosis, T NS; nephrotic syndrome
‘MP; methylprednisolone pulsc therapy by Mendoza protocol
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T able 4. Final outcomes (n=21)

Diagnosis CR* PR®* NRT Relapsed F/U duration(yrs)
Primary(16) 3 1 2 11 1.2+0.6
SD- MCNS(10) 0 0 0 10 L1£05
FSGS(6) 3 1 2 { 12107
Secondary(5) 4 1 0 0 1.7:+0.6
HSP * nephritis(3) 2 1 0 0 2101

IgA ncphropathy(l) 1 0 0 0 10

Lupus nephritis(1) 1 0 i 0 10

Total 17 2 2 1l 13+06

*CR; complete remission, **PR; partial remission,
TNR; no response  ° HSP; Henoch- Schénlein purpura
SD-MCNS, FSGS; refer to the legends for Table 3
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Table 5. Relapse rate of SD-MCNS patients
before, during and after therapy by
Mendoza protcol(n=10)

Number of relapses per F/U
year duration(yrs)
Before MP 21408 50143
During MP 1.440.9* 1.6
After MP 27412% 1.140.5

SD-MCNS, MP; refer to the legends for Table 3
P >0.05,%P>0.05 vs Before MP
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