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Introduction: Renin�angiotensin system (RAS) blockade using angiotensin-converting enzyme inhibitor

(ACEi)/angiotensin receptor blocker (ARB) is first-line therapy for IgA nephropathy (IgAN). There is a

paucity of information on the predictors and magnitude of response to this treatment.

Methods: In a prospective study, treatment-naive patients with IgAN with urinary protein $ 1 g/d and

estimated glomerular filtration rate (eGFR) $ 30 ml/min per 1.73 m2 received supportive treatment

including ACEi (ramipril) or ARB (losartan) in patients intolerant to ACEi, and optimal blood pressure (BP)

control to #130/80 mm Hg, with a follow-up of 6 months. The primary outcome was remission of pro-

teinuria. Complete remission (CR) was defined as proteinuria < 0.5 g/d and partial remission (PR) as

proteinuria < 1g/d with at least a 50% decline from the baseline with stable renal function (# 25% reduction

in eGFR).

Results: A total of 96 patients were analyzed, with a mean age of 33.3 � 10.2 years, baseline eGFR 74.0 �
30.9 ml/min per 1.73 m2, and urinary protein 2.6 � 1.2 g/d. In all, 71.9% patients received $ 75% of the

maximum approved dose of ACEi/ARB. Remission was observed in 36.5% (CR, 6.3%) patients at 3 months

and in 55.2% (CR, 31.3%) at 6 months. Patients who failed to achieve remission had lower baseline eGFR

(P ¼ 0.002) and serum albumin levels (P< 0.001), asymptomatic hyperuricemia (P < 0.001), and higher

proteinuria (P ¼ 0.076). E1 (P¼ 0.053) and T1/T2 (P ¼ 0.009) lesions were more frequent on histology. The

ACEi/ARB had to be discontinued in 17 (17.7%) patients. These patients were older (P¼ 0.085) with lower

eGFR (P < 0.002) and serum albumin levels (P ¼ 0.001) and more E1 (P ¼ 0.012) and T1/T2 (P ¼ 0.001)

lesions on histology.

Conclusion: Meticulous supportive therapy with optimal use of ACEi/ARB achieved remission in half of

IgAN patients in this study. Increasing the treatment duration to 6 months improved remission rates.

Patients with severe clinical and histological disease were less likely to tolerate and respond to treatment

with RAS blockade.
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I
gA nephropathy (IgAN) is the most common primary
glomerular disease in adults, with a 20% to 40% risk

of progression to end-stage kidney disease (ESKD) over
10 to 20 years.1,2 It seems to have ethnic variations,
with a more aggressive disease phenotype in Asians.3

There is a lack of consensus about the optimal treat-
ment strategy for IgAN. Proteinuria is a well-
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established risk factor for ESKD in these patients, and
remission of proteinuria has been accepted as a surro-
gate end point to assess the efficacy of treatment in pre-
venting or delaying disease progression.4,5 Studies
targeting reduction in proteinuria in IgAN have mainly
used renin�angiotensin system (RAS) blockade with
angiotensin-converting enzyme inhibitor (ACEi)/angio-
tensin receptor blocker (ARB) with adequate blood
pressure (BP) control and immunosuppressive drugs
in patients who fail to show response to ACEi/ARB.

Use of ACEi/ARB is known to have reno-protective
and anti-proteinuric effects in proteinuric kidney dis-
eases independent of their antihypertensive action.6,7
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Randomized controlled trials (RCTs) of ACEi/ARBs
have demonstrated their beneficial role in reducing
proteinuria in IgAN.8�10 However more studies are
needed to delineate the subgroup of IgAN patients
likely to respond, as well as the optimal duration of
therapy, the degree of response, and the impact on
long-term renal survival.

We prospectively established the AIIMS Primary
IgA Nephropathy Cohort (APPROACH) to study mul-
tiple aspects of this common primary glomerular dis-
ease. Here we present the interim data on the efficacy of
non-immunosuppressive supportive treatment,
including RAS blockade with ACEi/ARB, using a uni-
form protocol in these patients.
MATERIALS AND METHODS

The study recruited patients of IgAN followed in our
nephrology department prospectively from February
2018 until March 2020 (to allow for a follow-up of 6
months). Informed consent was taken from all the pa-
tients prior to enrollment. If the patient was <18 years
of age, consent was taken from the legal guardian.

Inclusion criteria were as follows: patients $ 14
years of age; biopsy-proven primary IgAN; 24-hour
urinary protein $ 1 g/d; eGFR $ 30 ml/min per 1.73
m2 (Chronic Kidney Disease Epidemiology Collabora-
tion [CKD-EPI]).

Exclusion criteria were as follows: lack of
informed consent; eGFR < 30 ml/min per 1.73 m2;
secondary causes of IgA nephropathy, such as
chronic liver disease or Henoch�Schonlein purpura;
patients with a second coexisting disease on kidney
biopsy, such as diabetic nephropathy; patients with
systemic disease, such as diabetes or malignancy, that
may affect kidney function; patients with C2 lesions
as per the Oxford MEST-C11 score on kidney biopsy;
patients with a history of immunosuppressive ther-
apy for >2 weeks in the preceding 6 months; pa-
tients using ACEi and/or ARB in the preceding 6
months; patients lost to follow-up before 6 months;
and patients who were pregnant or breastfeeding at
the time of recruitment.

Baseline data collected were age, sex, body mass
index (BMI), presence of hypertension (BP $ 140/90
mm Hg or history of taking antihypertensive drugs),
systolic and diastolic BP, and laboratory parameters
including serum creatinine, albumin, cholesterol, and
uric acid, and presence of hematuria ($ 5 red blood
cells per high-power field). Protein and creatinine were
checked in a 24-hour urine collection, and the ratio was
taken to estimate the 24-hour protein excretion (g/d).
The estimated glomerular filtration rate (eGFR) was
calculated using the Chronic Kidney Disease
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Epidemiology Collaboration (CKD-EPI) formula. Mean
arterial pressure (MAP) was defined as a diastolic
pressure plus one-third of the pulse pressure. The
MEST-C score of IgA nephropathy was recorded in
each patient as per the Oxford classification of IgAN11

by our renal pathologists.
All patients were initiated on an ACEi (ramipril). The

dose was gradually increased to the maximum labeled
daily dose or to the maximum tolerated dose. If the
ACEi could not be tolerated, it was changed to an ARB
(losartan). The first-line antihypertensive agent used
was ACEi/ARB, and other antihypertensives were
added only after the maximum possible dose of ACEi/
ARB was achieved to target BP levels of #130/80 (mean
arterial pressure [MAP], 96) mm Hg. The average MAP
over 6 months was calculated, which was taken as the
time-averaged MAP.

Patients were counseled to avoid taking other
nephrotoxic agents, including over-the-counter
nonsteroidal anti-inflammatory drugs (NSAIDs),
potassium-sparing diuretics, and so forth. A low-
potassium diet was explained and reinforced during
every visit. The ACEi/ARB therapy was reduced or
discontinued if patients had persistent hyperkalemia
despite dietary counseling or > 25% decline in eGFR
(rechecked twice) that was not explained by any other
cause.

Potassium binders or diuretics were not used to
treat hyperkalemia and allow continuation of RAS
ACEi/ARB. Dyslipidemia if present, was treated as
per existing guidelines.12 Asymptomatic hyperurice-
mia (defined as serum uric acid level $8 mg/dl in
male and $ 7.5 mg/dl in female patients) was treated
with dietary counseling and pharmacologic inter-
vention if required. Other therapies such as fish oil
and strict dietary protein restriction were not
included in the treatment regimen. Patients were
followed up every month with investigations
including blood urea, serum creatinine, sodium, po-
tassium, total protein, albumin, and 24-hour urine
protein and creatinine for 6 months. During the
period of the COVID-19 pandemic, some of the pa-
tients who could not come for physical follow-up
were monitored telephonically with investigations
done locally and home BP records. The primary
outcome was evaluated as remission of proteinuria
with stable renal function (# 25% reduction in
eGFR) at 6 months. Complete remission (CR) was
defined as proteinuria < 0.5 g/d. Partial remission
(PR) was defined as proteinuria < 1 g/d with at least
a 50% decline from the baseline. Renal progression
was defined as more than 50% sustained decline in
eGFR or ESKD irrespective of proteinuria (confirmed
twice $ 4 weeks apart).
Kidney International Reports (2021) 6, 1661–1668



236 Patients screened

101 Patients recruited

135 Patients excluded
1. eGFR <30 ml/min per 1.73 m2: 53 patients
2. Proteinuria <1 g/d: 10 patients
3. Previous history of IS: 13 patients
4. Previous history of ACEi/ARB: 5 patients
5. Secondary causes of IgAN: 17 patients
6. Systemic ailment which can cause kidney disease or co-existing disease on

biopsy: 10 patients
7. MEST score not available: 5 patients*
8. Unwilling to participate: 18 patients
9. Presence of C2 lesions on biopsy: 4 patients**

96 Patients analyzed

5 Patients excluded:
1. Lost to follow-up: 4 patients
2. Conceived soon after recruitment: 1 patient

*8 patients in the eGFR <30 ml/min/1.73m2 subgroup also did not have MEST score due to
inadequate biopsy/or high chronicity, ** 6 with eGFR <30 ml/min/1.73m2 also had C2
lesions

Figure 1. Details of patients screened, recruited, and included in the final analysis. *Eight patients in the eGFR <30 ml/min per 1.73 m2 subgroup
also did not have a MEST score because of inadequate biopsy specimen or high chronicity. **Six patients with eGFR <30 ml/min per 1.73 m2

also had C2 lesions. ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; eGFR, estimated glomerular filtration
rate; IgAN, IgA nephropathy; IS, immunosuppression; MEST, Oxford MEST-C score.
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The study was approved by the institute ethics
committee (IEC-682/01.12.2017) and registered with the
central trial registry (CTRI/2018/01/011414).

Statistical Analysis

Statistical analysis was carried out using Stata 15.1
(StataCorp, College Station, TX). Data were summarized
as frequency (%), mean � SD, or median (range) as
appropriate. Categorical and continuous variables were
compared between the groups using the c2 test/Fisher
exact test and independent t test/Wilcoxon rank sum
test, respectively. Univariate logistic regression anal-
ysis was done to calculate the odds ratio (OR) with 95%
confidence interval (95% CI) for the clinical and his-
tological characteristics between patients who achieved
remission and those who did not achieve remission,
and also for patients who did not tolerate RAS blockade
compared to those who completed treatment for 6
months. A P value of <0.05 was considered to indicate
statistical significance.

RESULTS

A total of 236 patients with IgAN were screened in the
nephrology department of our hospital during the
study period (Figure 1), of whom 101 patients with
primary IgAN were recruited until March 2020. In all,
96 patients were included in the final analysis (4 pa-
tients were lost to follow-up, and 1 patient conceived
soon after initiation of ACEi therapy).The baseline
Kidney International Reports (2021) 6, 1661–1668
profile of the patients is shown in Table 1. The mean
age was 33.3 � 10.2 years, and 77.1% were male. Of
the patients, 56 (58.3%) had hypertension. The base-
line serum creatinine was 1.3 � 0.5 mg/dl and the eGFR
was 74.0 � 30.9 ml/min per 1.73 m2. The 24-hour
urinary protein was 2.6 � 1.2 g/d, and serum albumin
was 4.1 � 0.7 g/dl.

Histologic Characteristics

All patients had undergone kidney biopsy in the pre-
ceding 12 months before recruitment. As per the Ox-
ford classification criteria, the distribution of MEST-C
lesions was as follows: mesangial hypercellularity, M1:
76 (79.2%), endocapillary hypercellularity, E1: 7
(7.3%), segmental sclerosis, S1: 76 (79.2%,) interstitial
fibrosis and tubular atrophy, T1: 27 (28.1%) lesions
and T2-2(2.1%). Nine patients (9.4%) had crescentic
(C1) lesions.

Details of Supportive Therapy

As shown in Table 2, 81 patients (84.4%) received an
ACEi (ramipril), and 15 (15.6%) were given an ARB
(losartan). Of the patients, 69 (71.9%) could be given
100% of the maximal approved ACEi/ARB dose, and
only 6 patients (6.3%) received < 50% of the maximal
dose. Of the 27 patients who received # 50% of
maximal ACEi/ARB dose, further dose escalation was
not possible because of low BP in 13 patients (48.1%),
worsening renal function (> 25% decline in eGFR) in 9
patients (33.3%), and hyperkalemia in 5 patients
1663



Table 1. Baseline characteristics of the patients (N ¼ 96)
Characteristic Value

Age (yr), mean � SD 33.3 � 10.2

Male sex (%) 74 (77.1)

BMI, mean � SD 23.4 � 5.2

Hypertension (%) 56 (58.3)

Systolic BP (mm Hg), mean � SD 134.3 � 11.3

Diastolic BP (mm Hg), mean � SD 84.1 � 7.5

MAP (mm Hg), mean � SD 100.8 � 8.2

Urinary protein (g/d), mean � SD 2.6 � 1.2

Haematuria (%) 52 (54.2)

Serum creatinine (mg/dl), mean � SD 1.3 � 0.5

eGFR (ml/min per 1.73 m2), mean � SD 74.0 � 30.9

eGFR category (%)

$ 50 ml/min per 1.73 m2 71 (74.0)

30–49 ml/min per 1.73 m2 25 (26.0)

Serum albumin (mg/dl), mean � SD 4.1 � 0.7

Serum cholesterol (mg/dl), mean � SD 188.8 � 52.0

Serum uric acid (mg/dl), mean � SD 7.0 � 1.9

MEST-C lesions (%)

M1 76 (79.2)

E1 7 (7.3)

S1 76 (79.2)

T1/T2 27 (28.1) / 2. (2.1)

C1 9 (9.4)

BMI, body mass index; BP, blood pressure; eGFR, estimated glomerular filtration rate;
MAP, mean arterial pressure; MEST-C, Oxford MEST-C score.
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Figure 2. Remission rate at 3 months and 6 months. CR, complete
remission; NR, no remission; PR, partial remission.
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Figure 3. Pattern of reduction in proteinuria over 6 months.

CLINICAL RESEARCH S Bagchi et al.: Supportive Treatment in IgA Nephropathy
(18.5%). A total of 54 patients (56.3%) required addi-
tional antihypertensive therapy besides ACEi/ARB to
control their BP. In all, 26 patients (27.1%) received
treatment for dyslipidemia and 44 (45.8%) for
hyperuricemia.

Response to Therapy

Figure 2 shows the proportion of patients who achieved
the primary outcome of remission, and Figure 3 depicts
the trend of proteinuria over 6 months in patients with
and without remission. Overall, of the 96 patients
included in the study, 35 (36.5%) achieved remission at
the end of 3 months, of whom 6 (6.3%) had CR and 29
(30.2%) had PR. At the end of 6 months, 53 (55.2%)
patients had responded to supportive therapy, of
whom 30 (31.3%) had CR and 23 (24.0%) had PR. A
comparison of patients who achieved remission with
those who did not is shown in Table 3. Patients who
did not achieve remission had a significantly lower
baseline eGFR (62.5 � 26.6 vs. 83.3 � 31.3 ml/min per
1.73 m2, P ¼ 0.002) and were more likely to have an
eGFR <50 ml/min per 1.73 m2 compared to those who
achieved remission (37.2% vs. 17%, P ¼ 0.035). They
also had significantly lower serum albumin levels (3.7
� 0.6 vs. 4.3 � 0.6 g/dl, P < 0.001) and higher pro-
teinuria (2.9 � 1.2 vs. 2.4 � 1.1 g/d, P ¼ 0.076),
although it was not statistically significant. They had
more E1 (14.0% vs. 1.9%, P ¼ 0.053) and T1/T2
(44.2% vs. 18.9%, P ¼ 0.009) lesions on kidney biopsy
1664
compared to those who had achieved remission. C1
lesions were more frequent in patients with no remis-
sion (14% vs. 5.7%), but this was not significant (P ¼
0.179). The baseline mean serum uric acid level was not
similar in the 2 subgroups, but the number of patients
with asymptomatic hyperuricemia requiring treatment
was significantly higher (69.1% vs. 28.3%, P < 0.001)
in patients who failed to achieve remission compared to
those who did. The need for additional antihyperten-
sive drugs was similar between the 2 groups. The trend
of MAP over 6 months is shown in Figure 4. The MAP
averaged over 6 months was similar between patients
with and without remission (92.5 � 5.4 vs. 93.0 � 5.7,
P ¼ 0.629).

Five patients (5.2%) had renal worsening, with 1
patient progressing to end-stage renal disease by the
end of 6 months.

In 17 patients (17.7%), ACEi/ARB had to be dis-
continued before end of the planned 6 months, mainly
due worsening renal function (88.2%). Table 4 shows
the characteristics of patients who did not tolerate
ACEi/ARB therapy compared to those who completed
treatment for 6 months. Patients who did not tolerate
treatment were more likely to be older (age 37.2 � 10.8
Kidney International Reports (2021) 6, 1661–1668



Table 2. Details of supportive therapy
ACEi/ARB (%) 81 (84.4) / 15 (15.6)

Dose of ACEi/ARB achieved (% of maximum labeled dose):

100% 59 (61.5)

75% 10 (10.4)

50% 21 (21.9)

< 50% 6 (6.3)

Requirement for additional antihypertensives (%) 54 (56.3)

Treatment for dyslipidemia (%) 26 (27.1)

Treatment for hyperuricemia (%) 44 (45.8)

ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker.
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Figure 4. Mean arterial pressure (MAP) over 6 months in patients
who achieved remission and in those who showed no response.
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vs. 32.4 � 9.9 years, P ¼ 0.085) and to have higher
baseline proteinuria (3.1 � 1.5 vs. 2.5 � 1.1 g/d, P ¼
0.088), although these differences were not statistically
significant. These patients had significantly lower
baseline eGFR (50.6 � 25.9 vs. 79.0 � 29.7 ml/min per
1.73 m2; P ¼ 0.002). In all, 70.6% of the patients who
did not tolerate treatment had baseline eGFR < 50 ml/
min per 1.73 m2, compared to 16.5% in those who
completed 6 months of treatment (P < 0.001). They also
had significantly lower serum albumin levels (3.5 � 0.7
vs. 4.2 � 0.6 g/dl, P ¼ 0.001). On kidney biopsy, E1
(23.5% vs. 2.8%, P ¼ 0.012) and T1/T2 (64.7% vs.
22.8%, P ¼ 0.001) lesions were also significantly more
common in this subgroup. There was no difference in
the prevalence of M1, S1, and C1 lesions between the 2
subgroups.

DISCUSSION

IgAN is an important cause of ESKD. Management re-
mains a challenge because of its smoldering disease
course and the paucity of well-established treatment
recommendations. The Kidney Disease Improving
Global Outcomes (KDIGO) guidelines suggest steroid
therapy in patients with persistent proteinuria despite
3 to 6 months of supportive treatment including RAS
blockers, although the evidence was graded as 2C.13

In our cohort, we observed remission of proteinuria
in 36.5% patients at 3 months and 55.2% patients at 6
months with RAS blockade and control of BP. Complete
remission was achieved in only 6.3% patients at 3
months, which increased to 31.3% at 6 months. So,
increasing the duration of therapy not only improves
the remission rate but also increases the likelihood of
complete remission. Use of ACEi/ARB had to be dis-
continued before the study completion in 17.7% of our
patients chiefly because of worsening renal function
(88.2%). Studies from Europe and Asia have consis-
tently reported the benefit of RAS blockers in reducing
proteinuria in IgAN, although most of these RCTs had
small number of patients.14�18 In the IgACE trial,15

partial remission of proteinuria was observed in
40.6% of patients and complete remission in 12.5% of
Kidney International Reports (2021) 6, 1661–1668
patients treated with benazepril versus 8.8% partial
remission and no complete remission in the placebo
group, thus establishing the superiority of RAS
blockers. However the patients in this study had less
severe disease compared to our cohort (mean eGFR
116.0 vs. 74.0 ml/min per 1.73 m2, and mean protein-
uria 1.6 vs. 2.6 g/d). Li et al.18 failed to show any
benefit with ACEi therapy in patients with early IgAN,
probably because they included patients who were
already in complete remission (urine protein <0.5 g/d)
and used a very low dose of ACEi (ramipril 2.5 mg/d).
In the STOP-IgAN trial comparing intensive immuno-
suppression with supportive therapy,19 34.3% patients
displayed target reduction in proteinuria to <0.75 g/
d by the end of the initial run-in phase of 6 months
with only RAS blockade and BP control. In the
TESTING trial,20 which studied the effect of meythl-
prednisolone on outcomes in IgAN, a decrease in pro-
teinuria was observed in 128 of 523 patients (24.5%)
screened at the end of the run-in period of only 4 to 12
weeks with supportive therapy. A further 13.7% pa-
tients from the placebo group achieved remission
during follow-up after randomization. Although the
remission rate is higher in our study, we have to keep
in mind that both STOP-IgAN and TESTING trials were
not designed to study the efficacy of supportive
treatment per se, the type and dose of ACEI/ARB used
may not have been uniform, and the patients had more
renal dysfunction in these studies. The STOP-IgAN
trial used a stricter definition of remission
(proteinuria < 0.75 g/d), and in the TESTING trial, the
run-in period was only 4 to 12 weeks, which may not
be adequate for RAS blockade to have an optimal
effect.

Our patients who did not respond to supportive
treatment (44.8%) had clinically severe disease with
1665



Table 3. Comparison of patients who achieved remission with those who failed to achieve remission
Characteristic Remission (n [ 53) No remission (n [ 43) OR (95% CI) P

Age (yr), mean � SD 31.9 � 9.3 34.9 � 11.1 1.03(0.99–1.07) 0.149

Male sex (%) 43 (81.1) 31 (72.1) 1.67 (0.64–4.12) 0.335

Hypertension (%) 28 (52.8) 28 (65.1) 0.6 (0.26–1.35) 0.298

BMI, mean � SD 23.5 � 5.0 23.7 � 4.2 1.02 (0.98–1.05) 0.821

Systolic BP (mm Hg), mean � SD 133.4 � 11.9 135.3 � 10.5 1.02 (0.98–1.05) 0.398

Diastolic BP (mm Hg), mean � SD 83.9 � 7.5 84.2 � 7.6 1.01 (0.95–1.06) 0.840

MAP (mm Hg), mean � SD 100.4 � 8.3 101.3 � 8.1 1.01 (0.96–1.06) 0.609

Serum creatinine (mg/dl), mean � SD 1.2 � 0.4 1.5 � 0.5 3.63 (1.42–9.24) 0.007

eGFR (ml/min per 1.73 m2), mean � SD 83.3 � 31.3 62.5 � 26.6 0.98 (0.96–0 .99) 0.002

eGFR < 50 ml/min per 1.73 m2 (%) 9 (17.0) 16 (37.2) 2.90 (1.16–7.10) 0.035

Hematuria (%) 27 (50.9) 25 (58.1) 1.34 (0.59–3.01) 0.482

24-h Urinary protein:creatinine ratio, mean � SD 2.4 � 1.1 2.9 � 1.2 1.40 (0.97–2.02) 0.076

Serum albumin (mg/dl), mean � SD 4.3 � 0.6 3.7 � 0.6 0.16 (0.07–0.38) <0.001

Serum cholesterol (mg/dl), mean � SD 185.9 � 43.9 192.5 � 60.8 1.00 (0.99–1.01) 0.538

Serum uric acid (mg/dl), mean � SD 6.9 � 2.0 7.2 � 1.9 1.08 (0.88–1.34) 0.459

M1 42 (79.3) 34 (79.1) 0.99 (0.37–2.66) 0.983

E1 1 (1.9) 6 (14.0) 8.43 (0.97–3.01) 0.053

S1 39 (73.6) 37 (86.1) 2.21 (0.77–6.37) 0.141

T1/2 10 (18.9) 19 (44.2) 3.40 (1.36–8.49) 0.009

C1 3 (5.7) 6 (14.0) 2.7 (0.6–11.52) 0.179

Need for additional antihypertensives 27 (50.9) 27 (62.8) 1.63 (0.72–3.69) 0.246

Rx with statin 12 (23.1) 14 (35.9) 1.87 (0.74–4.68) 0.183

Rx for hyperuricemia 15 (28.3) 29 (69.1) 5.65 (2.33–13.71) <0.001

BMI, body mass index; BP, blood pressure; CI, confidence interval; eGFR, estimated glomerular filtration rate; MAP, mean arterial pressure; OR, odds ratio; Rx, prescription.
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significantly lower baseline eGFR and serum albumin
levels and higher proteinuria (trend toward signifi-
cance). There was no difference in the incidence of
hypertension and baseline MAP between the 2 groups.
The subgroup of patients in whom ACEi/ARB had to be
discontinued tended to be older and, again, had clini-
cally severe disease with significantly lower baseline
Table 4. Profile of patients who completed treatment for 6 months and th
Characteristic Treatment completed (n [ 79)

Age (yr), mean � SD 32.4 � 9.9

Male (%) 60 (76.0)

Hypertension (%) 55 (55.7)

BMI, mean � SD 23.8 � 4.8

Systolic BP (mm Hg), mean � SD 133.5 � 11.3

Diastolic BP (mm Hg), mean � SD 83.7 � 7.7

MAP (mm Hg), mean � SD 100.3 � 8.3

Hematuria (%) 45 (57.0)

24 hour urinary protein creatinine ratio, mean � SD 2.5 � 1.1

Serum creatinine(mg/dl), mean � SD 1.3 � 0.4

eGFR (ml/min/1.73m2), mean � SD 79.0 � 29.7

eGFR < 50 ml/min per 1.73 m2 (%) 13 (16.5)

Serum cholesterol (mg/dl), mean � SD 189.5 � 51.7

Serum uric acid (mg/dl), mean � SD 6.9 � 2.0

Serum albumin (mg/dl), mean � SD 4.2 � 0.6

M1 61 (77.2)

E1 3 (3.8)

S1 62 (78.5)

T1/2 18 (22.8)

C1 7 (8.9)

BMI, body mass index; BP, blood pressure; CI, confidence interval; eGFR, estimated glomerula
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eGFR and albumin levels and higher proteinuria (not
significant). Patients with eGFR <50 ml/min per 1.73 m2

were significantly more likely not to respond to treat-
ment and required discontinuation of ACEi/ARBs. The
association of low serum albumin with poor tolerance
and lack of response to ACEi/ARB may be attributed to
the consequent reduction in the intravascular osmotic
ose who failed to complete treatment
Treatment discontinued (n [ 17) OR (95% CI) P

37.2 � 10.8 1.05(0.99–1.01) 0.085

14 (82.4) 0.68 (0.18–2.61) 0.571

12 (70.6) 1.91 (0.61–5.93) 0.264

22.8 � 3.7 0.95 (0.83–1.08) 0.399

137.6 � 10.9 1.03 (0.99–1.08) 0.177

85.5 � 6.5 1.03 (0.96–1.11) 0.372

102.9 � 7.7 1.04 (0.97–1.11) 0.245

7 (41.2) 0.53 (0.18–1.53) 0.240

3.1 � 1.5 1.44 (0.95–2.18) 0.088

1.8 � 0.4 14.96 (3.54–63.22) <0.001

50.6 � 25.9 0.95 (0.91–0.98) 0.002

12 (70.6) 12.18 (3.73–36.3) <0.001

185.8 � 54.6 1.00 (0.99–1.01) 0.787

7.6 � 1.6 1.20 (0.91–1.58) 0.203

3.5 � 0.7 0.21 (0.08–0.53) 0.001

15 (88.2) 2.21 (0.46–10.60) 0.320

4 (23.5) 7.79 (1.56–38.93) 0.012

14 (82.4) 1.28 (0.33–4.97) 0.722

11 (64.7) 6.21 (2.02–19.14) 0.001

2 (11.8) 1.37 (0.26–7.26) 0.710

r filtration rate; MAP, mean arterial pressure; OR, odds ratio.
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pressure, which increases the risk of acute renal dete-
rioration with ACEi/ARB, especially in patients with
impaired baseline renal function. It may also simply
reflect the severity of the glomerular disease. Intersti-
tial fibrosis and tubular atrophy (T1/T2 lesions) and
endocapillary hypercellularity (E1) were significantly
more common in patients who did not achieve remis-
sion and also in those who did not tolerate treatment.
The presence of crescents (C1) was not associated with
lack of remission or discontinuation of RAS blockers.
It is probable that proliferative lesions may be less
amenable to RAS blockade and require immunosup-
pression. However, the extent of proliferation may
influence the response to treatment. Even the presence
of only 1 crescent is labeled a C1 lesion as per the
Oxford classification. However, our observations sug-
gest that supportive treatment may be sufficient for
some patients with C1 lesions and stable renal function.
Initially, all patients with crescents on kidney biopsy
were excluded in our study; but subsequently, as we
observed that many of the patients with C1 lesions
on histology had a stable disease course, the protocol
was amended to include them prospectively. Further
studies with larger numbers of patients are needed
to assess the therapeutic and prognostic significance of
C1 lesions on kidney biopsy in IgAN patients. Severe
crescentic IgAN with C2 lesions ($ 25%) on kidney
biopsy were excluded and hence could not be evalu-
ated. None of the previous RCTs have examined the
significance of renal histology in response to support-
ive therapy.14�18

In all, 71.9% patients received $ 75% of the
maximum approved ACEi/ARB dose, which is better
than in the TESTING trial, in which only about 50% of
the patients received >80% of the maximum dose.20

The time-averaged MAP during the study period was
similar in patients who achieved remission compared to
those with no remission, which suggests that both
groups had achieved adequate control of BP. Although
the mean serum uric acid level was similar in both
groups, asymptomatic hyperuricemia requiring treat-
ment was significantly more common in patients who
did not respond to RAS blockers. We cannot say
whether hyperuricemia in any way interferes with the
antiproteinuric effect of RAS blockers or whether this
is simply a reflection of more severe kidney disease.

A limitation of our study is that it is not an RCT.
Considering the body of evidence with multiple RCTs
that have established the efficacy of RAS blockade in
reducing proteinuria, we did not consider it ethical to
have a placebo group. Also, our goal was not to
examine whether RAS blockers and supportive therapy
are effective in achieving remission; rather, we wanted
to determine the magnitude of their efficacy and the
Kidney International Reports (2021) 6, 1661–1668
timing of optimal response, and to define the subgroup
of patients who are unlikely to respond to or tolerate
this treatment. The patients who have achieved
remission may not remain in remission and may
experience disease progression in the future; therefore
we plan to follow this cohort prospectively for 5 years
to delineate the clinical course. Our study comprised
solely Indian patients, although ethnic variability has
been observed in IgAN. However, it is noteworthy that
this response was seen in a cohort of South Asian pa-
tients who are known to have a severe disease pheno-
type with an aggressive course.21�23

To conclude, in a well-defined treatment-naive
cohort, optimal BP control and an adequate dose of
ACEi/ARB was sufficient to achieve remission of pro-
teinuria in half of the patients. Extending supportive
treatment to 6 months improved the outcome, signifi-
cantly increasing the proportion of patients who ach-
ieved complete remission. Patients with low eGFR,
hypoalbuminemia, and T1/T2 and E1 lesions on his-
tology are less likely to tolerate or respond to sup-
portive treatment and need close monitoring. Further
studies are needed to determine whether early initia-
tion of immunosuppressive treatment will benefit this
high-risk subgroup. We aim to follow our cohort
prospectively to examine the incidence of relapse of
proteinuria and the long-term renal survival with
supportive therapy in patients with IgAN.
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