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Abstract  

Nephrotic Syndrome (NS) is a progressive renal disease characterized by nephrotic triad which includes 

Proteinuria, hypoalbuminemia and edema. Nephrotic syndrome along with its various complications can 

contribute a drastic decline in quality of life of the patient and financial sufferings. Frequently relapsing and 

steroid dependent nephrotic syndrome needs more advanced therapeutic strategies to achieve early remission and 

minimize long-term steroid use. We review a case of a 4-year-old male child with Frequently Relapsing Steroid 

Dependent Nephrotic Syndrome presented with abdominal distension, facial puffiness, burning micturition and 

reduced urine output. The child was managed with Prednisolone, Levamisole and finally Mycophenolate mofetil. 

Mycophenolate mofetil is strong enough to maintain remission and reducing steroid requirement in children with 

frequently relapsing nephrotic syndrome but the discontinuation or non-compliance of therapy could lead to 

relapse. Individual variability towards drug response should be consider here to avoid potential toxicities and 

treatment failure. 

Keywords: Mycophenolate mofetil, Immunosuppressants, Steroid dependent nephrotic syndrome , Steroid 

Therapy.  

 

 

http://www.ijrti.org/


© 2022 IJNRD | Volume 7, Issue 5 May 2022 | ISSN: 2456-4184 | IJNRD.ORG 

IJNRD2205039 International Journal of Novel Research and Development (www.ijnrd.org)  

 

384 

Introduction  

Incidence of frequently relapsing steroid dependent nephrotic syndrome (FRSDNS) is one of the most 

challenging case scenarios in pediatric nephrology. Such children are more prone to long term complications not 

only by the disease but also by the treatment. Nephrotic syndrome has a prevalence of 12-16 per 1 lakh of 

children in India, also it has an incidence of 3 cases per 1 lakh per year in adults.1,2 The core anomaly in 

nephrotic syndrome is an increased permeability of the glomerular capillary walls of kidney, which intern leads 

to huge hypoalbuminemia and proteinuria. The main causes can be categorized as idiopathic, genetic disorders 

associated with nephrotic syndrome and secondary causes like infections, drugs, malignancies, immunological 

disorders and glomerular hyperfiltration. Minimal Change Nephrotic Syndrome (MCNS), Membranous 

nephropathy, Focal Segmental Glomerulosclerosis (FSGS),and Membranoproliferative glomerulonephritis are 

manifests as idiopathic nephrotic syndrome. Diffuse mesangial sclerosis,Finnish- type congenital nephrotic 

syndrome, mitochondrial disorders, Denys-drash syndrome are some of the genetic disorders causing nephrotic 

syndrome. If the relapse is occurring during a steroid tapering or a relapse within 2 weeks of the discontinuation 

of the therapy can be categorized as steroid dependent Nephrotic syndrome (SDNS).Frequently relapsing 

nephrotic syndrome can be defined as the occurrence of two or more relapses within six months after the initial 

therapy or four relapses within twelve-month time period. Mycophenolate mofetil  (MMF ) is a potent selective 

and reversible inhibitor of  Inosine-5′-monophosphate Dehydrogenase and becoming a popular  therapeutic 

weapon against FRSDNS.It is a prodrug of  Mycophenolic acid. It acts by cytostatic effect on lymphocytes to 

produce immunosuppressive actions. 

Case report 

A 4-year-old boy was admitted to the pediatric ward on 4th January 2022. He was a known case of nephrotic 

syndrome with a history of 8 previous  relapses (Table No-1). Recent relapses were more frequent and child 

became steroid dependent. Child was diagnosed at 1½  years of age and started steroid therapy.Report of renal 

biopsy during 8th relapse was suggestive of Minimal Change Nephrotic Syndrome (MCNS). The child was  born 

out of secondary consanguineously married couple via normal vaginal delivery and achieved all developmental 

milestones  appropriate for his age. 

Child was apparently normal 15 days back, then developed abdominal distension, facial puffiness, burning 

micturition and reduced urine output.Child had Urinary Tract infection (UTI), on investigation Pseudomonas 

aeruginosa was isolated from urine sample. The isolated organism was only sensitive for Piperacillin+ 

Tazobactam and Imipenem.Other relevant laboratory investigations are mentioned in Table No-2.  

                        Tab. Prednisolone 25 mg OD (2mg/kg/d) was started from 2nd day of treatment for next 28 days.Tab. Levamisole 

50 mg ¾ OD (2mg/kg/d) is started on  4th day of treatment and it was stopped after 5 days. Tab. MMF was 

started from 30thdayof treatment with dose of 500 mg ½ BD (800 mg/m2/d) and advised to continue for next 6 

months.The UTI was managed with appropriate antibiotics. Hypertension and edema were managed with Tab. 
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Enalapril 5 mg ½ BD and Tab. Furosemide 20 mg ½ BD respectively. Other supplements were also given to 

manage the disease associated deficiencies. Child responded positively to the treatment and attained remission.  

                        Discussion  

                         Early identification of the emergence of steroid dependency and close monitoring of such children are the early 

ideal approaches for the management. Exploration of the potency of MMF in the management of FRSDN is led 

by the higher incidence of adverse effects caused by continuous use of steroids. Previously there were no 

competing evidence about the efficacy of MMF against frequently relapsing steroid dependent Nephrotic 

syndrome. But some uncontrolled clinical trials carried out in recent years gave us more encouraging and 

hopeful data about the potency of MMF in the management of frequently relapsing steroid dependent nephrotic 

syndrome. MMF has a very good steroid sparing effect and was found to be useful in maintaining remission.3 

A phase II Bayesian trial conducted by Veronique Baudouin et al positively concluded that MMF can reduce 

relapse rate and steroid dose in children with steroid dependent Nephrotic syndrome and should be proposed 

before Cyclosporin and Cyclophosphamide.4 Study conducted by Arvind Begga et al also supporting the above 

statement that therapy with MMF and prednisolone appear to be promising option for children with steroid 

dependent Nephrotic syndrome.5 

Cyclosporin was a drug of choice in FRSDNS due to its capability in reducing the proteinuria and inducing 

remission but the nephrotic side effects by the drug cannot be neglected. A sudden switch from cyclosporin to 

MMF is also safe for children with FRSDNS.6  Withdrawal of cyclosporin was well tolerated by the children in 

terms of adverse effects as well as disease progression.6As per revised guidelines on steroid sensitive nephrotic 

syndrome, Levamisole or MMF are preferred treatment options for mild FRSD cases.7 Levamisole is preferred 

drug over MMF due to relative safety and economical price in developing countries like India. There is a no 

remarkable inferiority of daily levamisole dosing exist over MMF in aspects of proportion of patients who could 

be taken of steroids as well as in the reduction in relapse frequency.8 But an open label randomized controlled 

trial proved same efficacy of MMF and alternative day levamisole treatment.9 Most of the patients were well 

tolerated the therapy with MMF and achieved remission in a single centered study aimed to support the efficacy 

and safety of MMF in both children and adolescence. But discontinuation of MMF resulted in 100% relapse.10 

As per updated consensus guidelines on treatment of Steroid Resistant Nephrotic Syndrome, the standard dose of 

MMF was 600-1200 mg/m2/d in two divided doses.11 Here the child was treated according to this dosage 

schedule. Blood counts and liver functions should be monitored every 3-6 months during the course of 

treatment.MMF is rapidly and fully absorbed from stomach and converted to Mycophenolic acid (MPA) by 

extensive pre systematic esterification. Half-life of the drug is around 16 hrs.12 MMF can bind extensively to 

albumin and excreted by kidney.Gastro intestinal and hematological manifestations like leucopenia, diarrhea, 

vomiting are the commonly reported side effects of MMF. Therapeutic Drug Monitoring (TDM) for MMF is 
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highly recommended in pediatric patients due to the unavailability of well-established data on its dosing, safety 

profile and interactions.  

Conclusion  

MMF is an effective immunosuppressive drug in the management of FRSDNS because of its ability to attain 

rapid remission and bring down the use of persistent steroid therapy with less side effects. Relapsing of disease 

after the cessation of therapy is one of the impediments of the extensive use of MMF. Individualization of MMF 

treatment will be more beneficial in pediatric patient for the successful control of disease.  
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TABLES 

Table No-1 History of previous relapses  

Episodes  Course of steroid therapy  

1st episode 6+6-week therapy 

2nd episode (2019) 2+4-week therapy  

Tab. Nifedipine started 

3rd episode (July 2020) 2+4-week therapy 

4th episode (January 2021) 2+4-week therapy 

5th episode (June 2021) 2+6-week therapy  

6th episode (July 2021) 2+6-week therapy 

7th episode (August 2021)  2+6-week therapy 

8th episode (September 

2021) 

2+6-week therapy 

9th episode (December 

2021) 

22 days therapy 

10th episode (January 2022) Present  

 

Table No- 2 Laboratory Investigations and Head to toe examination 

Laboratory  investigations  Observations 

24 hr urine protein  771 mg/dl 

Hb  11.6 gm% 

PSR Normocytic normochromic blood picture with leukocytosis 

and relative thrombocytosis  

Hb 6.9 gm% 

MCV 68.4 fL 

Lymphocytes  46.0% 

Platelets  7.65 l/cumm 

Total count 16500cells/cumm 

MCHC 42.3 g/dl 
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HCT 27.4 

Urine :: Protein  

              Sugar  

              Microscopy  

+ + + 

Nill 

3-4 pus cells 

Sodium  122 m.mol/L 

Potassium  5.6 m.mol/L 

Albumin  0.7 

Total protein  3.8 

Cholesterol  395 mg/dl 

Triglycerides  225 mg/dl 

LDL 310 mg/dl 

LDH 2287 U/L 

Head to toe examination 

Hair Normal 

Face  Puffiness + 

Eyes, palms and soles  Pallor + 

Abdomen Distention + 

Lower limb  Edema + 
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