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Abstract

Introduction: Despite showing varying degree of prevalence rate with geographical variations, IgA nephropathy
(IgAN) remains a leading cause for glomerular disease worldwide. Being an auto immune disease, using oral
prednisolone for six months has been in practice for long. This paper aims to evaluate the efficacy and safety of
mycophenolate mofetil combined with low dose prednisolone versus standard dose of prednisolone in the treatment of
IgA nephropathy. Methodology: This was an open label randomized clinical trial conducted for one year during 2018-
19 among newly diagnosed 53 adult patients with IgA nephropathy from department of Nephrology, Bangabandhu
Sheikh Mujib Medical University (BSMMU), Dhaka. After enroliment of the study respondents were randomized into
two groups and one group was given MMF orally with a dose of 1500 mg/day for consecutive 6 months with
Prednisolone 0.5 mg/kg/day for 2 months and then tapered by 0.1mg/kg/day each month for next 4 months. Another
group was given 6 months regimen of oral prednisolone starting with 1.0 mg/kg/day for 2 months and then reduced by
0.2 mg/kg/day per month for the next 4 months. Patients were monitored at baseline and at subsequent intervals. At the
end of 6" month, all the patients were evaluated for outcome measures and adverse effects of the medications. Results
and discussion: In group A 38.46% patients had complete remission, 42.31% had partial remission and 19.23% had
no remission. In group B, 40.74% had complete remission, 40.74% had partial remission and 18.52% had no
remission. No statistically significant difference in remission rate between two groups were found. In regards to
potential adverse effects, some variations between the groups have been observed; most frequent adverse effect in
group A was infection (23%). In group B most frequent adverse effect observed was Cushing’s syndrome (33%).
Conclusion: Mycophenolate mofetil and low-dose prednisone combined therapy can be considered a reasonable
treatment choice for IgA nephropathy. An extended multi-center clinical trial with larger and more diverse study
population should give us a better idea on the efficacy and safety of mycophenolate mofetil combined with low dose
prednisolone versus standard dose of prednisolone in the treatment of IgA nephropathy.
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INTRODUCTION glomerulonephritis (GN) in Asia, > 30% in Europe and

>20% i i .
IgA nephropathy (IgAN) is one of the leading 0% in United states [3]

causes of glomerulonephritis in the world that varies in
its geographical distribution [1, 2]. IgAN is found in >
40% of kidney biopsy specimens obtained for primary

The clinical outcome of this disease ranges
from asymptomatic hematuria to progressive renal
failure and even end stage renal disease (ESRD) [4-6].
Approximately 20-40% of affected patients reaching
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ESRD within 10-20 years of diagnosis [7, 8]. The
pathogenesis of IgAN, although incompletely
understood, is recognized as an autoimmune Kkidney
disease. The binding of IgA to putative Fc receptors on
the surface of mesangial cells leads to mesangial
hypercellularity and production of proinflammatory
cytokines. In addition, IgA complexes can indirectly
stimulate cell proliferation and mesangial matrix
deposition through the activation of complement via the
alternative ~ pathway. = While  mesangial  cell
hypercellularity and matrix expansion are common in
IgA nephropathy, additional glomerular pathology can
include endocapillary proliferation, karyorrhexis and
cellular crescents [9-11]. IgAN is histopathologically
defined by mesangial IgA deposits which are dominant
or co-dominant with 1gG or IgM and variably
accompanied by C3 [12]. KDIGO recommends long-
term ACE-l1 or ARB treatment when proteinuria is
greater than 1 g/day, with up-titration of the drug
depending on blood pressure and suggests if proteinuria
is between 0.5 to 1 g/day (in children, between 0.5 to 1
g/day per 1.73m?). Corticosteroids is suggested to be
given with persistent proteinuria greater than 1 g/day,
despite 3-6 months of optimized supportive care
(including ACE-I or ARBs and blood pressure control),
and GFR greater than 50 ml/min per 1.73m? receive a
6-month  course  of  corticosteroid  therapy.
Immunosuppressive agents (cyclophosphamide,
azathioprine, MMF, cyclosporine) only indicated when
there is crescentic IgAN with rapidly deteriorating
kidney function [13].

Besides conventional therapy of regular dose
of prednisolone for six months, mycophenolate mofetil
(MMF) has been suggested to be a promising
therapeutic agent in the treatment of IgAN [14, 15].
Mycophenolic acid (MPA) is a potent, reversible, and
noncompetitive inhibitor of inosine 5-monophosphate
dehydrogenase [16, 17]. MPA selectively inhibits the
proliferation of T and B lymphocytes, the production of
antibodies, the generation of cytotoxic T cells and the
recruitment of leukocytes to sites of inflammation.
Results from large-scale clinical trials in renal
transplantation demonstrated that MMF is a highly
effective immunosuppressive drug with an acceptable
safety profile . MMF has become one of the standard
immunosuppressive agents in many transplant centers
and has been successfully used in short-term pilot
studies to treat immune-mediated glomerulopathies and
systemic immune disorders [14, 19]. The effect of
MMF in addition to angiotensin-converting enzyme
(ACE) inhibition, combined with other strategies
(rigorous blood pressure control, sodium restriction,
non-dihydropyridine calcium blockade) that interfere
with progressive proteinuria nephropathies has never
been studied in humans.

There is, however, also growing experimental
evidence that the anti-inflammatory properties of MMF
may, by attenuating glomerular and interstitial injury,

be beneficial in the treatment of progressive
nephropathies [20, 21]. Currently there is no such study
on efficacy and safety of this drug regimen in
Bangladeshi population exists. So, this paper aims to
evaluate the efficacy and safety of MMF combined with
low-dose prednisolone versus normal-dose prednisolone
in the treatment of IgA nephropathy among
Bangladeshi population.

METHODOLOGY

This was an open label randomized clinical
trial conducted for one year during 2018-19 among
newly diagnosed (within last six months) 53 adult
patients with IgA nephropathy with urinary total protein
excretion greater than 1lgm/day from department of
Nephrology, Bangabandhu Sheikh Mujib Medical
University (BSMMU), Dhaka. Prior to commencement
of this study, the research protocol was approved by the
Institutional Review Board, BSMMU, Dhaka. The aims
and objectives of the study along with its procedure,
risk and benefits of this study were explained to the
patients in easily understandable local language and
then informed consent was taken from each patient.
There were rights of withdrawal of participants at any
time of thesis work. For the purpose of this study,
patients with estimated GFR < 50 ml/min/1.73m? body
surface area (BSA) were excluded along with crescents
involving >50% glomeruli in renal histopathology.
Pregnant or lactating mother, women of childbearing
potential who are not wusing highly effective
contraception, Intolerant to MMF or to any of the
excipients and patient with active infection, active
malignancy or altered liver function were also excluded
from the study. Finally 58 study subjects were enrolled
in the study. At first, they were educated about the
natural history, pathophysiology, and available
treatment options of IgA nephropathy. Then they were
thoroughly appraised about the study as well as drug
information which included efficacy, safety and cost of
MMF and corticosteroid. Patients were treated with
ACEI/ARB for 3-6 months; blood pressure target was
<125/75 mmHg. The patients with persistent proteinuria
>1 g/day were randomized into two groups.

Statistical analyses were performed by using
Statistical Packages for Social Sciences (SPSS) version
25 for Windows. Test statistics used to analyze the data
were Chi-square Test, inter group analysis was done by
Student "t' test (unpaired). P value < 0.05 was
considered significant.

RESULTS

Among the 53 respondents, 26 from Group A
and 27 from Group B, mean age was 33.67 years and
33.44 years respectively and 33.56 years for the whole
study population. Distribution of subjects on the basis
of age cluster did not show any statistical association (p
= 0.138) (Table-1). Among respondents from group A,
15 (57.7%) were male and 11 (42.3%) were female with
a male to female ratio of 1.36:1. Among respondents
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from group B, 14 (51.9%) were male and 13 (48.1%)
were female with a male to female ratio of 1.1:1. No
statistical association (p = 0.584) based on sex was
found. At baseline, mean BMI of group A patients was

23.27 kg/m2 and mean BMI of group B patients was
23.03 kg/m2. After 6 months follow-up, BMI of group
A patients increased by 1.63% and BMI of group B
patients increased by 6.6%.

Table-1: Distribution of study population according to Age, Sex and BMI (n = 54)

Criteria | Group A (n=26) | Group B (n = 27) | Significance (P Value)
Age Group
<20 Years 0 (0.0%) 4 (14.8%)
21-30 Years 11 (40.7%) 6 (22.2%) 0.138
31-40 Years 11 (40.7%) 12 (44.4%)
> 40 Years 5 (18.5%) 5 (18.5%)
Sex
Male 15 (57.7%) 14 (51.9%) 0.584°
Female 11 (42.3%) 13 (48.1%)
BMI (Expressed in Mean+SD)
Baseline 23.27+1.63 23.03+1.83 0.603
(At the start of the study)
At 1st follow up 23.42+1.81 23.32+1.53 0.831°
(at the end of 1st month)
At 2nd follow up 23.40+1.88 24.01+1.52 0.196*
(at the end of 3rd month)
At 3rd follow up 23.65+2.03 24.55+1.57 0.074°
(at the end of 6th month)

8 = Unpaired t-test, b Chi-squared Test (DZ), Group A = Mycophenolate Mofetil + Low Dose Prednisolone,
Group B = Full Dose Prednisolone

At the start of the study, mean urinary total
protein (UTP) of group a patients was

2.31 gm/24 h and mean UTP of group B
patients was 2.63 gm/24 h (Table 2). After 6 months
follow-up, UTP of group A patients decreased by
71.86% and UTP of group B patients decreased by
78.33%. At the start of the study, mean serum creatinine
of group A patients was 1.31 mg/dl and mean serum
creatinine of group B patients was 1.34 mg/dl. After 6
months follow-up, serum creatinine of group A patients
decreased by 14.50% and serum creatinine of group B
patients decreased by 17.91%. At the start of the study,
mean eGFR of group A patients was 64.01
ml/min/1.73m? and mean eGFR of group B patients was
61.37 (SD 9.24) ml/min/1.73m?. After 6 months follow-
up, eGFR of group A patients increased by 19.33% and

eGFR of group B patients increased by 25.44%. At the
start of the study, mean total cholesterol (TC) of group
A was 185.26 mg/dl and of group B was 190.22 mg/dl.
After 6 months follow-up, mean TC of group A patients
increased by 6.37% and mean TC of group B patients
increased by 2.65%. At the start of the study, mean
triglyceride (TG) of group A was 163.11 mg/dl and of
group B was 164.41 mg/dl. After 6 months follow- up,
mean TG of group A patients decreased by 17.39% and
mean TG of group B patients decreased by 8.18%. At
the start of the study, mean serum albumin of group A
patients was 31.37 gm/dl and mean serum albumin of
group B patients was 30.76 gm/dl. After 6 months
follow-up, serum albumin of group A patients increased
by 13.45% and serum albumin of group B patients
increased by 17.26%.
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Table-2: Distribution of study population according to bio chemical profile

Criteria | Group A (n =27) | Group B (n = 27) | Significance (P Value)

Urinary Total Protein (gm/24 h)
Baseline 2.31+0.65 2.63+0.58 0.070°
(At the start of the study)
At 1st follow up 1.75+0.60 1.81+0.56 0.708
(at the end of 1st month)
At 2nd follow up 0.99+0.46 1.00+0.50 0.933
(at the end of 3rd month)
At 3rd follow up 0.65+0.46 0.5740.43 0.475
(at the end of 6th month)

Serum Creatinine (mg/dl)
Baseline | 1.3120.14 | 1.340.14 | 0.434°
(At the start of the study)
At 1st follow up 1.2040.06 1.2240.12 0.600°
(at the end of 1st month)
At 2nd follow up 1.1540.07 1.1440.10 0.750°
(at the end of 3rd month)
At 3rd follow up 1.1241.90 1.10+0.11 0.299%
(at the end of 6th month)

eGFR (ml/min/1.73m?)
Baseline 64.01+11.44 61.37+9.24 0.356*
(At the start of the study)
At 1st follow up 69.50+10.80 66.21+10.82 0.268
(at the end of 1st month)
At 2nd follow up 70.15+16.66 71.91+9.50 0.635%
(at the end of 3rd month)
At 3rd follow up 76.38+11.36 76.98+11.85 0.850°
(at the end of 6th month)

Total Cholesterol (mg/dl)
Baseline 185.26+28.17 190.22+30.88 0.540°
(At the start of the study)
At 1st follow up 189.15+29.11 187.33+24.75 0.806*
(at the end of 1st month)
At 2nd follow up 193.81+30.90 189.15+23.87 0.537?
(at the end of 3rd month)
At 3rd follow up 197.07+34.13 195.26+28.11 0.832°
(at the end of 6th month)

Triglyceride (mg/dl)
Baseline 163.11+42.73 164.41+44.56 0.467°
(At the start of the study)
At 1st follow up 145.81+40.82 139.15+24.51 0.717°
(at the end of 1st month)
At 2nd follow up 138.89+33.74 145.37+25.86 0.049°
(at the end of 3rd month)
At 3rd follow up 134.74+34.74 150.96+27.50 0.063
(at the end of 6th month)

Serum Albumin (gm/dl)
Baseline 31.37+3.05 30.76+2.82 0.448°
(At the start of the study)
At 1st follow up 33.33+2.60 32.81+4.07 0.579
(at the end of 1st month)
At 2nd follow up 34.72+2.49 33.89+2.31 0.208*
(at the end of 3rd month)
At 3rd follow up 35.59+2.71 36.07+£2.80 0.523
(at the end of 6th month)

8 = Unpaired t-test, Group A = Mycophenolate Mofetil + Low Dose Prednisolone Group B = Full Dose Prednisolone, Data

were expressed in Mean=SD
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During the 6 months study period, respondents
from both group A and B developed adverse effects of
the treatment (Figure-1). Most frequent adverse effect
in group A was infection (23%), followed by diarrhoea
(19%). In group B most frequent adverse effect
observed Cushing’s syndrome (33%) followed by new
onset Diabetes Mellitus (15%) and impaired glucose
tolerance (11%). Outcome of the treatment on both

groups were monitored (Figure-2). In group A 38.46%
patients had complete remission, 42.31% had partial
remission and 19.23% had no remission. In group B,
40.74% had complete remission, 40.74% had partial
remission and 18.52% had no remission. There was no
statistically significant difference in remission rate
between two groups.

40%

35%

30%

25%

20%

W Group A : Mycophenolate Mofetil + Low Dose Prednisolone

M Group B : Full Dose Prednisolone

15%

10%

-1l I

0% -.

(p=0.019) (p=0.125) (p=0.552)

Newly Impaired Cushing’s

Diagnosed DM Glucose Syndrome

(p=0.037) Tolerance (p=0.018)
(p=0.638)

Diarrhea Infection Acne

Fig-1: Adverse Effects Observed Between Study Groups during Clinical Trial

45.00%

Prednisolone

H Complete Remission M Partial Remission M No Remission

40.00%
35.00%
30.00%
25.00%
20.00%
15.00%
10.00%

5.00%

0.00%

Group A : Mycophenolate Mofetil + Low Dose

Group B : Full Dose Prednisolone

Fig-2: Remission status observed between study groups at the end of the clinical trial

DISCUSSION

To our knowledge, this study was the first
RCT to compare the efficacy and safety of
mycophenolate mofetil combined with low dose
prednisolone versus standard dose of prednisolone in
the treatment of IgA nephropathy among patients from
Bangabandhu Sheikh Mujib Medical University. IgAN
can be  potentially  reversible by  using
immunosuppressive treatment or become chronic and
unresponsive to treatments. In this study when the
respondents from both group A and B were compared,
no statistically significant difference in response rate

between two groups was observed. Other studies have
compared the efficacy and safety of mycophenolate
mofetil combined with low dose prednisolone versus
standard dose of prednisolone for therapeutic purpose,
but no significant difference have been seen in the
overall response rate in any of them [22-24]. Mean age
was 33.67 years and 33.44 years respectively for group
A and group B and 33.56 years for the whole study
population. Previous studies such as ours have shown
mean age for study population to be 32.5 years [22],
which is consistent with presenting study. Other studies
have shown IgA nephropathy to be more common in 3™
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and 4™ decade of life [25-27], which also supports the
findings of presenting study.

Male to female ration in this study was 1.2:1,
making IgA nephropathy a male predominant disease
among our study population. Previous studies have also
reported IgA nephropathy to be a male predominant
disease [25-29]. Mean urinary total protein (UTP) was
found to be 2.47 gm/day for the study population at the
beginning of the study. Most IgA nephropathy patients
presented with sub-nephrotic proteinuria. A baseline
mean UTP was shown to be 2.37 gm/day among
patients with IgA nephropathy [22] and 2.7 gm/day
among patients with IgA nephropathy [30], which
corresponds with the findings of this study. In the
present study, among respondents from group A,
complete remission was achieved in 38.46%, partial
remission was achieved in 42.31% and no remission
was achieved in 19.23% of the respondents. In a
multicenter randomized controlled trial, 176 patients
with 1gA nephropathy were treated with similar
regimen of MMF and low dose prednisolone [22]. They
reported complete remission in 37%, partial remission
in 39% and no remission in 24% patients. So, response
rate seems to be similar among these studies.

Among respondents from group B, complete
remission was achieved in 40.74%, partial remission
was achieved in 40.74% and no remission was achieved
in 18.5% of the respondents. A 2009 study treated IgA
nephropathy patients with similar regimen of
prednisolone and reported a remission of proteinuria to
<1 gm/day in 75% of patients and progression of renal
disease was observed in none of the patients with 24- h
proteinuria <1 gm/day [26]. Another study reported
38% complete response and 43% partial response with
similar dose of prednisolone for six months [22]. These
study findings are consistent with presenting study
findings. No significant difference was found in the
efficacy and safety of mycophenolate mofetil combined
with low dose prednisolone versus standard dose of
prednisolone in the treatment of IgA nephropathy, but
difference was observed in the adverse effects. Among
respondents from group A impaired glucose tolerance
was developed in 8% of the respondents, Cushing’s
syndrome in 7%, diarrhea in 19%, infection in 23% and
acne in 2% respondents. Among respondents from
group B newly diagnosed DM was in 9%, impaired
glucose tolerance was in 11%, Cushing’s syndrome in
35%, infection in 9% and acne was in 5% of the
respondents; showing a clear distinction in the
development and progression of adverse effects
between the two groups. Similar trend was shown in a
2007 study [22], where the group receiving
mycophenolate mofetil combined with low dose
prednisolone developed newly diagnosed diabetes
mellitus in 1%, impaired glucose tolerance in 14%,
Cushing’s syndrome in 18%, diarrhea in 8%, infection
in 31% and acne in 2% of the respondents and the
group receiving normal dose of prednisolone regimen,

developed newly diagnosed DM in 14%, impaired
glucose tolerance in 17%, Cushing’s syndrome in 48%,
diarrhea in 11%, infection in 23% and acne in 6% of the
respondents. These findings corroborate with presenting
study findings.

CONCLUSION

Mycophenolate  mofetil and  low-dose
prednisone combined therapy is a reasonable treatment
choice for IgA nephropathy, which doesn’t show any
significant improvement in recovery rate over regular
dose of prednisolone. But there were fewer cases of
impaired glucose tolerance and Cushing’s syndrome,
but higher incidence of diarrhea among patients treated
with MMF and low dose of prednisolone, than patients
only treated with regular dose of prednisolone.

LIMITATIONS

This study was an open-label single centre trial
on limited number of patients on a short duration of six
months.

RECOMMENDATION

A larger multi-centre trial with longer follow-
up time is recommended to establish the long-term
efficacy and safety of MMF combined with low dose
prednisolone in patients with 1gA nephropathy.
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