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Abstract
Introduction

Nephrotic syndrome, an unusual clinical presentation of IgA nephropathy (IgAN), occurs only in a few cases.
The data regarding its clinical characteristics and treatment outcomes are lacking.

Material and methods

Nephrotic syndrome, an unusual clinical presentation of IgA nephropathy (IgAN), occurs only in a few cases.
The data regarding its clinical characteristics and treatment outcomes are lacking.

Results

Sixty-seven (11.9%) out of 560 patients with primary IgAN had nephrotic syndrome as the first clinical
presentation. On MEST-C scoring, the baseline estimated glomerular filtration rate (eGFR) was significantly
lower in the presence of segmental sclerosis (S1) (p=0.04) and >25% tubular atrophy/interstitial fibrosis
(T1/2) (p=0.004). With immunosuppression, complete remission (CR), partial remission (PR), and no
response (NR) occurred in 28 (41.8%), 32 (47.8%), and 7 (10.4%) patients, respectively. During the median
follow-up of 190 weeks, the median absolute change in eGFR was significant between CR and NR groups
(p=0.002), and PR and NR groups (p=0.02); however, it was not significant between CR and PR groups
(p=0.14). In the CR, PR, and NR groups, 9, 15, and 7 patients had eGFR losses of >15 ml/min (p=0.004). No
patient in the CR group, one in the PR group, and three in the NR group progressed to end-stage kidney
disease (ESKD) (p=0.003). Further, none of the MEST-C scores correlated with the clinical outcome
parameters.

Conclusion

Immunosuppression in treating IgAN accompanied by nephrotic syndrome helps in proteinuria remission.
Achieving remission, whether complete or partial, delays disease progression and improves renal survival.
Moreover, the baseline eGFR was significantly lower when S1 and T1/2 lesions were present in kidney
biopsies.

Categories: Internal Medicine, Nephrology
Keywords: egfr creatinine, iga nephropathy (igan), immunosuppression therapy, mest-c score, nephrotic syndrome

Introduction

Immunoglobulin A (IgA) nephropathy, or IgAN, is the most prevalent primary glomerular disease
worldwide [1,2]. About 30-40% of patients develop end-stage kidney disease (ESKD) within 20 years of IgAN
diagnosis, underscoring that IgAN is not benign [1,3,4]. The clinical presentation of IgAN ranges from
microscopic to macroscopic hematuria, along with varying degrees of proteinuria, including nephrotic
syndrome (NS), chronic kidney disease (CKD), and acute kidney injury (AKI) [5]. NS in patients with IgAN is
an unusual presentation occurring in approximately 5-10% of cases [6-9]. Heavy proteinuria in IgAN patients
usually indicates severe glomerular damage in advanced kidney failure [4]. However, a subset of IgAN
patients with NS presentation has histologic findings of mild mesangial proliferation, with trace or 1+ IgA
deposition on immunofluorescence and diffuse foot process effacement on electron microscopy [10-12].
Many of such patients are rapidly responsive to steroids [13-14]. It is unclear whether this is a variant of
minimal change disease (MCD) with IgG deposits or a variant of true IgAN. Some reports have described the
presence of focal segmental sclerosis in these patients with less favorable responses to steroids [15].
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Thus, NS has yet to be well characterized in IgAN, and few studies have focused on IgAN patients with
nephrotic-range proteinuria and hypoalbuminemia. We conducted this observational study at our center to
address these issues and contribute to the existing literature. The aim of this study is to analyze the clinical
characteristics, histopathological findings, treatment responses, and long-term renal outcomes in patients
with IgAN presenting with NS.

Materials And Methods

Patients

In this single-center, observational study, we retrospectively analyzed all the native kidney biopsies
performed at our institute between January 2007 and December 2018. All cases of biopsy-proven IgAN, with
a clinical presentation consistent with NS, were included. Exclusion criteria were age <14 years, diabetes,
rapidly progressive renal failure, crescentic glomerulonephritis, diffuse global glomerulosclerosis,
immunofluorescence showing trace or 1+ IgA staining, estimated glomerular filtration rate (eGFR) <30
ml/min per 1.73 m?, evidence of secondary causes of IgAN such as cirrhosis, any prior immunosuppressive
therapy, and follow-up duration <6 months. The patients with nephrotic-range proteinuria but without
hypoalbuminemia were also excluded.

Data collection

The baseline demographic, clinical, and pathological parameters were analyzed using electronic medical
records. The data was retrospectively reviewed for age, sex, laboratory parameters, medications, follow-up
duration, responsiveness to treatment, kidney functions, and proteinuria in the follow-up duration.
Laboratory data included 24-hour urinary protein excretion, serum creatinine, albumin, and total cholesterol
levels. The Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) equation was used to estimate
GFR.

The patients were classified into three categories depending on their remission status at the last follow-up:
complete remission (CR), partial remission (PR), and no response (NR).

Definitions
Nephrotic Syndrome (NS)

The presence of generalized edema, proteinuria of >3.5 g/day, hypoalbuminemia <3.5 g/dl, and/or
hyperlipidemia.

Complete Remission (CR)

The absence of proteinuria (UPCR <0.3 g/g) along with the disappearance of edema, normalization of serum
albumin, and stabilization of renal function.

Partial Remission (PR)
Greater than 50% reduction in proteinuria from baseline to <3.5 g/day.
No Response (NR)

Less than 50% reduction in proteinuria from baseline with or without deterioration of renal function.

Study outcomes

The study outcomes were absolute change in eGFR, progression to ESKD, or an eGFR-loss >15 ml/min
through the follow-up period. ESKD was defined by either the requirement for dialysis or an eGFR of <15
ml/min.

Evaluation of kidney biopsies

The diagnosis of IgAN was made by the presence of dominant or co-dominant mesangial deposits of IgA on
immunofluorescence microscopy. The biopsies with trace or 1+ IgA deposition were excluded. All biopsies
were scored according to the Oxford MEST-C scoring and the Haas classification. Electron microscopy
findings were unavailable for most patients and were not evaluated.

Treatment protocol

The patients included in the study received standard of care, including blood pressure management,
maximally tolerated doses of an angiotensin-converting enzyme (ACE) inhibitor or angiotensin II receptor
blocker (ARB), diet restriction, and lifestyle modifications. All patients were treated initially with oral
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Baseline characteristics
Age, years, mean (+ SD)
Male, n (%)

Hypertension, n (%)

SBP, mmHg, mean (+ SD)

DBP, mmHg, mean (+ SD)

Gross hematuria, n (%)

Laboratory measurements

24-hour proteinuria, g/day, mean (+ SD)
Serum creatinine, mg/dl, mean (+ SD)
eGFR, ml/min, mean (+ SD)

Serum albumin, g/dl, mean (+ SD)
Serum cholesterol, mg/dl, median (IQR)

Microscopic hematuria, n (%)

AKI, n (%)

Follow-up, weeks, median (IQR)

steroids as per our center’s treatment protocol, with a starting dose of prednisolone 1 mg/kg/day (maximum
60 mg daily) tapered over a total of six months. The second-line agents, like mycophenolate mofetil and
tacrolimus, were used in patients who did not achieve either complete or PR despite high-dose steroids for
up to 16 weeks as tolerated. All patients on treatment with steroids (prednisolone >20 mg daily) received
pneumocystis pneumonia prophylaxis using trimethoprim/sulfamethoxazole (TMP/SMX) 80/400 mg per day.

Ethical approval

The study was approved by the Institutional Ethics Committee of Sanjay Gandhi Postgraduate Institute of
Medical Sciences, Lucknow, with Reference number 2020-301-DM-EXP-23, and conducted according to the
principles of the Helsinki Declaration. Informed consent was waived due to the retrospective nature of the
study.

Statistical analysis

All statistical analysis was performed using IBM SPSS software, version 25. Continuous variables were
expressed as means, standard deviations, medians, and ranges and compared using an independent
Student’s t-test or Mann-Whitney U-test. Categorical and ordinal variables were expressed as frequencies
and percentages and compared using the Chi-square or Fisher’s exact test. Statistical significance was
defined as a p <0.05.

Results

Five thousand, seven hundred fifty-one native kidney biopsies were performed at our center between
January 2007 and December 2018; 681 (11.8%) biopsies were diagnostic of IgAN, and primary IgAN was
present in 560 patients (9.7%). Out of 560 patients with primary IgAN, 67 (11.9%) patients with NS as the
first clinical presentation were included in the study.

Baseline characteristics

The baseline characteristics of the included patients are shown in Table 7. Among these patients, 56 (83.6%)
had generalized edema as the first presenting symptom, and only 1 (1.5%) patient had a history of gross
hematuria. The mean age at the diagnosis was 27.67+10.37 years, and most patients were males (64.2%,

n=43). The mean eGFR at initial presentation was 95.09+29.98 (range 39-154) ml/min/1.73 m2. The mean 24-
hour proteinuria was 5.41%+1.75 g/day. The mean serum albumin was 2.69+0.59 g/dl, and the median serum
cholesterol was 268 mg/dl. Hypertension was seen in 25 (37.3%) cases with a mean systolic BP (SBP) of
131.37#16.55 mmHg and a mean diastolic BP (DBP) of 80.3+9.5. Nearly half of the patients (n=34, 50.7%)
had microscopic hematuria at the baseline, but only 25.0% (n=3) of cases in Haas Class I had microscopic
hematuria. Classes II, III, and IV had 54.5% (n=6), 50.0% (n=6), and 59.4% (n=19) cases of microscopic
hematuria, respectively. AKI was present in 12 (17.9%) cases at the initial presentation.

Value

27.67 £ 10.37
43 (64.2%)

25 (37.3%)
131.37 £ 16.55
80.30 +9.59

1 (1.5%)

541+ 1.75
1.05+0.37
95.09 + 29.98
2.65 +0.60

268 (208 — 340)
34 (50.7%)

12 (17.9%)

190 (124 - 290)
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Oxford classification (MEST-C score), n (%)

MO
M1
EO
E1
S0
S1
TO
T1
T2
Co
C1
lovis
Haas classification, n (%)
|

Il

26 (38.8%)
41 (61.2%)
51 (76.1%)
16 (23.9%)
38(56.7%)
29 (43.3%)
58 (86.6%)
9 (13.4%)

0

51 (76.1%)
15 (22.4%)

1(1.5%)

12 (17.9%)
11 (16.4%)
12 (17.9%)
32 (47.8%)

0

TABLE 1: Baseline characteristics of all cases (n=67)

#Crescents >50% excluded

AKI: Acute kidney injury; C: Crescents; DBP: Diastolic blood pressure; E: Endocapillary hypercellularity; eGFR: Estimated glomerular filtration rate; M:
Mesangial hypercellularity; S: Segmental glomerulosclerosis; SBP: Systolic blood pressure; T: Tubular atrophy/interstitial fibrosis

Renal biopsy findings

According to the Haas classification, most cases had class IV (diffuse proliferative) lesions (47.8%, n=32). On
MEST-C scoring, mesangial hypercellularity (M1) was seen in 61.2%, endocapillary hypercellularity (E1) in
23.9%, segmental glomerulosclerosis (S1) in 43.3%, tubular atrophy/interstitial fibrosis (T1) in 13.4%, and
crescents (C1) in 22.4% and (C2) in 1.5% cases (Table 7). No case had tubular atrophy/interstitial fibrosis
involving >50% cortical area (T2) on biopsy. The baseline eGFR was significantly lower in the presence of
segmental sclerosing lesions (S1) (p=0.04) and tubular atrophy/interstitial fibrosis involving >25% of cortical
areas (T1/2) (p=0.004) (Table 2).
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eGFR, mean (£ SD) p-value 24-hr proteinuria, mean (* SD) p-value

Mesangial hypercellularity
MO 94.50+35.39 4.90+1.28

0.90 0.06
M1 95.46+26.45 5.74+1.94
Endocapillary hypercellularity
EO 96.31+29.57 5.28+1.70

0.55 0.28
E1 91.19+31.89 5.83+1.93
Segmental glomerulosclerosis
SO 101.76+30.66 5.32+1.95

0.04* 0.63
S1 86.34+27.14 5.53+1.49

Tubular atrophy/Interstitial fibrosis

TO 99.16+28.29 5.25+1.65

0.004* 0.05
T1/2 68.89+28.58 6.47+2.13
Crescents
Cco 99.04+28.39 5.18+1.56

0.05 0.06
c1/2* 82.50+32.32 6.14+2.17

TABLE 2: Association between MEST-C score and baseline clinical variables

#Crescents >50% excluded
*p-value <0.05 is statistically significant

C: Crescents; E: Endocapillary hypercellularity; eGFR: estimated glomerular filtration rate; M: Mesangial hypercellularity; S: Segmental glomerulosclerosis;
T: Tubular atrophy/interstitial fibrosis

Clinical features of patients according to clinical response

All included patients except one were treated with steroids, and 33 patients achieved remission, either
complete (n=14) or partial (n=19) with steroids only. Second-line agents, mycophenolate mofetil, tacrolimus,
or its combination, were used in 29 patients, and among these, 14 achieved complete and 12 achieved PR.
Despite immunosuppression, seven (10.4%) patients did not achieve remission. Table 3 shows the clinical
features of patients according to clinical response. No significant difference was observed in age (p=0.96),
gender (p=0.13), and blood pressure (p=0.94) between the three groups. At baseline, the mean eGFR (p=0.36),
24-hour proteinuria (p=0.66), and albumin (p=0.35) were similar across the groups.

Complete remission Partial remission No response (n

(n =28) (n=32) =07) p-value
Age, years, mean (+ SD) 28.11+9.05 27.38 £11.45 27.29 +11.63 0.96
Male, n (%) 14 (50%) 23 (71.9%) 6 (85.7%) 0.13
Hypertension, n (%) 11 (39.3%) 12 (37.5%) 2 (28.6%) 0.94
Oxford classification (MEST-C score), n (%)
Mo 13 (46.4%) 10 (31.25%) 3 (42.9%)
M1 15 (53.6%) 22 (68.75%) 4 (57.1%) o
EO 20 (71.4%) 25 (78.1%) 6 (85.7%)
E1 8 (28.6%) 7 (21.9%) 1(14.3%) o
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SO 17 (60.7%) 17 (53.1%) 4 (57.1%)
0.88
S1 11 (39.3%) 15 (46.9%) 3 (42.9%)
TO 24 (85.7%) 29 (90.6%) 5(71.4%)
0.33
T1/2 4 (14.3%) 3(9.4%) 2 (28.6%)
co 21 (75.0%) 24 (75.0%) 6 (85.7%)
1.00
c1/2* 7 (25.0%) 7 (31.2%) 1(14.3%)
Haas classification, n (%)
| 7 (25.0%) 5(15.6%) 0
Il 3(10.7%) 6 (18.7%) 2 (28.6%)
1 7 (25.0%) 3(9.4%) 2 (28.6%) 0.29
\% 11 (39.3%) 18 (56.2%) 3 (42.9%)
\Y 0 0 0
Follow-up, weeks, median
(IQR) 221 (137 - 310) 159 (112 - 283) 190 (140 -364)  0.33
Laboratory parameters at baseline
24-h teinuria, g/day,
our proteinuria, graay 5.23+1.54 5.45+1.72 590 +2.70 0.66
mean (+ SD)
S Creatinine, mg/d|,
erum Lreatinine, mgich, mean 4 g + 0.40 0.99+0.28 124 +0.55 0.24
(+ SD)
eGFR, ml/min, mean (+ SD) 90.79 £ 29.57 100.53 + 27.87 87.43 £40.28 0.36
S Albumin, g/dI, +
Sgr)”m umin, g/dl, mean (- o1 4 0.64 273+ 0.54 239+ 0.67 0.35
Microscopic hematuria, n (%) 14 (50%) 17 (53.1%) 3 (42.9%) 0.94
Laboratory parameters at the last follow-up
S Creatinine, mg/d|,
erum Lreatining, mg/dl, Mean -4 06 + 0.35 147 £1.82 446 +4.71 <0.001*
(£ SD)
eGFR, ml/min, mean (+ SD) 89.25 +27.78 85.87 + 33.55 52.14 + 44.67 0.03*
Type of immunosuppressants, n (%)
Steroids only 14 (50%) 19 (59.4%) 4 (57.1%)
Steroids + MMF 11 (39.3%) 9 (28.1%) 1(14.3%)
0.66
Steroids + CNI 2 (7.1%) 2(6.2%) 1(14.3%)
Steroids + MMF + CNI 1(3.6%) 1(3.1%) 1(14.3%)
Long-term clinical outcomes
AeGFR, median (IQR) a 6 34.0 (22.0to avsB=0.14, avs Y =0.002* B vs
: 2.5 (-16.75 to 24.00) 11.5 (-3.5 to 34.50) 45.0)Y Y = 0.02*
eGFR-loss 215 ml/min, n (%) 9 (32.1%) 15 (46.9%) 7 (100.0%) 0.004*
ESKD, n (%) 0 1(3.1%) 3 (42.9%) 0.003*

TABLE 3: Clinical features and outcomes of patients according to clinical response

#Crescents >50% excluded
*p-value <0.05 is statistically significant

C: Crescents; CNI: Calcineurin Inhibitors; E: Endocapillary hypercellularity; eGFR: Estimated glomerular filtration rate; ESKD: End-stage kidney disease;
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M: Mesangial hypercellularity; MMF: Mycophenolate Mofetil; S: Segmental glomerulosclerosis; T: Tubular atrophy/interstitial fibrosis

Only two patients (3.0%) in the CR group relapsed during follow-up, but both attained remissions again with
immunosuppression. The mean eGFR at the last follow-up in CR, PR, and NR groups was 89.25+27.78,
85.87+33.55, and 50.43+41.61, respectively (p=0.03).

Long-term clinical outcomes

During the median follow-up of 190 weeks (~3.6 years), the median absolute change in eGFR (AeGFR) was
significant between CR and NR groups (p=0.002), and PR and NR groups (p=0.02); however, it was not
significant between CR and PR groups (p=0.14). In the CR, PR, and NR groups, 9, 15, and 7 patients had
eGFR losses of >15 ml/min (p=0.004). One in the PR group and three in the NR group progressed to ESKD,
while no patient in the CR group progressed to ESKD (p=0.003) (Table 3).

Association between MEST-C scores and clinical outcome

Table 4 shows the association between MEST-C scores and clinical outcomes of the patients. However, none
of the scores correlated with the clinical outcome parameters.

MO(n=26) M1(n=41) p-value EO(n=51) E1(n=16) pvalue SO(n=38) S1(n=29) pvalue TO(n=58) T2(n=9) p-value CO(n=51)  Cqj2¥(n=1g) P-value

Complete remission 13(50.0%)  15(36.6%) 0.32 20(39.2%)  8(50.0%) 056 17 (44.7%)  11(37.9%) 062 24 (41.4%) 4 (44.4%)  1.00 21(41.2%) 7 (43.7%) 1.00
eGFR-loss 215 ml/min 12 (46.1%) 19 (46.3%)  1.00 24 (47.1%) 7 (43.7%)  1.00 15(39.5%)  16(552%) 0.23 27 (46.6%) 4 (44.4%)  1.00 26 (51.0%)  5(31.2%) 0.25
ESKD 2(7.7%) 2 (4.9%) 0.64 4(7.8%) 0 0.56 3(7.9%) 1(3.4%) 0.63 2(3.4%) 2(222%)  0.08 3(5.9%) 1(6.2%) 1.00

TABLE 4: Association between MEST-C score and clinical outcomes

#Crescents >50% excluded
*p-value <0.05 is statistically significant

C: Crescents; E: Endocapillary hypercellularity; eGFR: Estimated glomerular filtration rate; M: Mesangial hypercellularity; S: Segmental glomerulosclerosis;
T: Tubular atrophy/interstitial fibrosis

Discussion

In this study, we observed that 11.9% of patients with primary IgAN had initial presentation consistent with
NS. We also found that appropriate immunosuppressive treatment led to remission of proteinuria, either
complete or partial, in the majority of patients. The patients who achieved remission even partially had
favorable long-term renal outcomes. Further on MEST-C scoring, the baseline eGFR was significantly lower
in the presence of S1 and T1/2 lesions; however, none of the scores correlated with the outcome parameters.

IgAN most commonly presents with microscopic hematuria and varying degrees of proteinuria, with or
without renal impairment [5]. In a previous study of IgAN patients from our center, Prasad et al. reported a

median eGFR of 34.29 ml/min/1.73 m> (range 3.25-160.4) and a median serum creatinine level of 2.3 mgy/dl
(range 0.5-17.5) [16]. We observed that our subset of patients with NS had a higher eGFR and a lower serum
creatinine at presentation. As expected, these patients had lower serum albumin and higher serum
cholesterol levels. Fewer patients in our study presented with hypertension compared to the findings of
Prasad et al. (37.3% vs 69.8%) [16]. The higher eGFR and fewer cases of hypertension in our cohort may be
attributed to the early onset of symptomatic edema, which makes these patients seek medical attention at
the initial stage of the disease and have a kidney biopsy done. Microscopic hematuria was observed in nearly
half of our patients (n=34, 50.7%), compared to 63.2% in the previous study [16]. Only 25.0% of cases in Haas
Class I had microscopic hematuria, which is consistent with the minimal histologic changes observed in this
class.

The previous studies reporting NS in IgAN had small numbers of cases with minimal histologic lesions and
normal renal function, with an excellent response to steroids [7,13,14,17]. However, nephrotic-range
proteinuria may occur in any subclass of IgAN, and patients with advanced pathologic stages may not
respond well to steroids. Thus, NS presentation in IgAN is not entirely similar to MCD as previously thought.
In our study, proliferative (Class IV (47.8%, n = 32), Class III (17.9%, n = 12)) as well as segmental sclerosing
(Class II (16.4%, n = 11)) lesions were seen as determined by the Haas classification. All these patients
received some form of immunosuppression, and most achieved remission, completely or partially. Even

2024 . et al. Cureus 16(12): e76307. DOI 10.7759/cureus.76307

7 of 10


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Part of SPRINGER NATURE

patients with relatively severe proliferative lesions on biopsy could achieve remission with
immunosuppression.

Another significant finding in this study was that the prognosis was better in patients who achieved
remission. Even the patients who achieved PR had better eGFR and less progression to ESKD than those who
did not. Reich et al. reported that patients with IgAN who initially presented with proteinuria >3 g/d and
achieved PR (<1 g/d) had similar outcomes to patients with persistent proteinuria of <1 g/d during follow-up
and also had superior prognoses to patients who never achieved remission [18]. However, that study
included all patients with IgAN regardless of kidney function and proteinuria status. Kim et al. demonstrated
that in a cohort of 100 biopsy-proven IgAN patients with NS and a baseline eGFR of 69.4 + 17.5 ml/min, the
prognosis was unfavorable unless partial or CR was achieved [8]. Similarly, our findings support the
significance of achieving remission of proteinuria, whether partial or complete, in improving renal

outcomes for this specific subgroup of patients with IgAN and NS.

The Oxford classification of IgAN defines histopathologic scores (MEST-C) that provide prognostic
information based on the kidney biopsy [19]. Recent studies have demonstrated that the MEST-C scores
could be utilized to predict prognosis in IgAN [20-24]. Schimpf et al., in the secondary analysis of STOP-
IgAN biopsies, observed that mesangial hypercellularity (M1) was associated with higher annual eGFR-loss,
and tubulointerstitial fibrosis (T1/2) was associated with lower baseline eGFR and ESKD development [25].
We observed that baseline eGFR was significantly lower in patients with S1 and T1/2 scores, as expected
since segmental sclerosing lesions and tubular atrophy/interstitial fibrosis represent advanced irreversible
kidney damage regardless of the underlying pathology. However, we found no correlation between MEST-C
scores and the analyzed outcomes parameters. This could be because of the responsiveness of M1 and E1
lesions to immunosuppressive therapy, the exclusion of crescentic glomerulonephritis and diffuse global
glomerulosclerosis, as well as the lack of severe interstitial fibrosis and tubular atrophy in the study cohort.
Further, the limited follow-up duration of 3.6 years and the overall low number of ESRD events may also
have influenced the outcomes.

Our study has certain limitations. The study’s retrospective design and single-center setting limit the
generalizability of our findings. There is no consensus on whether NS in IgAN is an MCD with incidental IgA
deposition or a true IgAN. However, previous studies have suggested that the former is more likely when
biopsy findings show a class I lesion by the Haas classification, diffuse foot process effacement, and trace or
1+ IgA deposition [26,27]. Although we did not include the patients with trace or 1+ IgA deposition, the
electron microscopy findings were also not assessed. There was no fixed protocol for using second-line
agents, like mycophenolate mofetil and tacrolimus, which was at the treating physician’s discretion. We did
not evaluate the impact of the renin-angiotensin system (RAS) and Sodium-Glucose Transport Protein 2
(SGLT2) inhibitors, which have become increasingly relevant in IgAN treatment [28-30]. Although it is
unlikely that either agent alone can achieve CR, some patients may be able to achieve PR with
immunosuppressants in combination with these medications. We used ACE inhibitors or ARBs in the
maximum tolerated dose per treatment protocol. However, the effectiveness of SGLT-2 inhibitors in reducing
proteinuria was not established during our study period.

Conclusions

We observed that immunosuppression can be beneficial in treating NS associated with IgAN and achieving
remission, whether complete or partial, is essential for improving renal survival. At the very least, PR should
be attained to delay the disease progression. Furthermore, according to the MEST-C classification, the
baseline eGFR was significantly lower in cases with S1 and T1/2 lesions in kidney biopsies. Thus, our
findings may have therapeutic implications for the management of patients with IgAN presenting with NS.
However, further prospective multicenter studies are needed to confirm these results and establish definitive
treatment recommendations.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Acquisition, analysis, or interpretation of data: Abdullah ., Durgesh Pushkar, Mudit Khurana, Monika
Yachha, Ravi S. Kushwaha

Drafting of the manuscript: Abdullah ., Durgesh Pushkar, Manas R. Behera, Monika Yachha, Ravi S.
Kushwaha

Critical review of the manuscript for important intellectual content: Abdullah ., Anupma Kaul, Mudit
Khurana, Manas R. Behera, Narayan Prasad, Dharmendra S. Bhadauria, Manas R. Patel

Concept and design: Anupma Kaul, Manas R. Behera, Narayan Prasad, Dharmendra S. Bhadauria, Manas R.

2024 . et al. Cureus 16(12): e76307. DOI 10.7759/cureus.76307 8 of 10


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Part of SPRINGER NATURE

Patel

Supervision: Anupma Kaul, Manas R. Behera

Disclosures

Human subjects: Consent for treatment and open access publication was obtained or waived by all
participants in this study. Sanjay Gandhi Postgraduate Institute of Medical Sciences, Lucknow issued
approval 2020-301-DM-EXP-23. The study was approved by the Institutional Ethics Committee with
Reference number 2020-301-DM-EXP-23, and conducted according to the principles of the Helsinki
Declaration. Informed consent was waived due to the retrospective nature of the study. Animal subjects:
All authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of interest:
In compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements

We are thankful to Professor Manoj Jain and Professor Vinita Agrawal from the Department of Pathology,
Sanjay Gandhi Postgraduate Institute of Medical Sciences, Lucknow, for their valuable support and
contributions to the pathology section of this manuscript.

References

1. Lai KN, Tang SC, Schena FP, Novak ], Tomino Y, Fogo AB, Glassock R]: IgA nephropathy. Nat Rev Dis
Primers. 2016, 2:16001. 10.1038/nrdp.2016.1
2. Schena FP, Nistor I: Epidemiology of IgA nephropathy: A global perspective . Semin Nephrol. 2018, 38:435-
42.10.1016/j.semnephrol.2018.05.013
3. Samuels JA, Strippoli GF, Craig JC, Schena FP, Molony DA: Immunosuppressive treatments for
immunoglobulin A nephropathy: A meta-analysis of randomized controlled trials. Nephrology. 2004, 9:177-
85.10.1111/j.1440-1797.2004.00255.x
4. Donadio JV, Bergstralh EJ, Grande JP, Rademcher DM: Proteinuria patterns and their association with
subsequent end-stage renal disease in IgA nephropathy. Nephrol Dial Transplant. 2002, 17:1197-203.
10.1093/ndt/17.7.1197
5. Woo KT, Chan CM, Mooi CY, et al.: The changing pattern of primary glomerulonephritis in Singapore and
other countries over the past 3 decades. Clin Nephrol. 2010, 74:372-83. 10.5414/cnp74372
6. Han X, Xiao Y, Tang Y, Zheng X, Anwar M, Qin W: Clinical and pathological features of immunoglobulin A
nephropathy patients with nephrotic syndrome. Clin Exp Med. 2019, 19:479-86. 10.1007/510238-019-00580-
9
7. Jeong EG, Hyoun S, Lee SM, An WS, Kim SE, Son YK: Clinical outcomes of nephrotic syndrome in
immunoglobulin a nephropathy. Saudi ] Kidney Dis Transpl. 2017, 28:1314-20. 10.4103/1319-2442.220876
8. KimJK, Kim JH, Lee SC, et al.: Clinical features and outcomes of IgA nephropathy with nephrotic syndrome .
Clin ] Am Soc Nephrol. 2012, 7:427-36. 10.2215/CJN.04820511
9. LiH,WangF,Jia], YanT, LiuY, Lin S: The difference between patients with nephrotic syndrome and
nephrotic-range proteinuria in IgA nephropathy: A propensity score matched cohort study. BMC Nephrol.
2022, 23:163. 10.1186/s12882-022-02799-3
10.  Herlitz LC, Bomback AS, Stokes MB, Radhakrishnan J, D'Agati VD, Markowitz GS: IgA nephropathy with
minimal change disease. Clin ] Am Soc Nephrol. 2014, 9:1033-9. 10.2215/CJN.11951113
11. Matsukura H, Miya K, Arai M, Miyawaki T, Inaba S: Minimal change variants with mesangial IgA deposits .
Clin Nephrol. 2007, 68:337-8. 10.5414/cnp68337
12.  Westhoff TH, Waldherr R, Loddenkemper C, Ries W, Zidek W, van der Giet M: Mesangial IgA deposition in
minimal change nephrotic syndrome: Coincidence of different entities or variant of minimal change
disease?. Clin Nephrol. 2006, 65:203-7. 10.5414/cnp65203
13.  Sinnassamy P, O’'Regan S: Mesangial IgA deposits with steroid responsive nephrotic syndrome: probable
minimal lesion nephrosis. Am ] Kidney Dis. 1985, 5:267-9. 10.1016/50272-6386(85)80120-7
14. Lai KN, Lai FM, Ho CP, Chan KW: Corticosteroid therapy in IgA nephropathy with nephrotic syndrome: A
long-term controlled trial. Clin Nephrol. 1986, 26:174-80.
15. QinJ, Yang Q, Tang X, et al.: Clinicopathologic features and treatment response in nephrotic IgA
nephropathy with minimal change disease. Clin Nephrol. 2013, 79:37-44. 10.5414/CN107682
16. Prasad N, Khurana M, Behera M, et al.: Clinicopathologic manifestations of immunoglobulin A nephropathy
in a Northern Indian Cohort: A mute assassin with delayed diagnosis. Indian ] Nephrol. 2023, 33:12-21.
10.4103/ijn.ijn_351_21
17.  Kim SM, Moon KC, Oh KH, et al.: Clinicopathologic characteristics of IgA nephropathy with steroid-
responsive nephrotic syndrome. ] Korean Med Sci. 2009, 24:544-9. 10.3346/jkms.2009.24.51.544
18.  Reich HN, Troyanov S, Scholey JW, Cattran DC: Remission of proteinuria improves prognosis in IgA
nephropathy. ] Am Soc Nephrol. 2007, 18:3177-83. 10.1681/ASN.2007050526
19. Trimarchi H, Barratt J, Cattran DC, et al.: Oxford Classification of IgA nephropathy 2016: An update from
the IgA Nephropathy Classification Working Group. Kidney Int. 2017, 91:1014-21.
10.1016/j.kint.2017.02.003

2024 . et al. Cureus 16(12): €76307. DOI 10.7759/cureus.76307 9 0of 10


https://dx.doi.org/10.1038/nrdp.2016.1
https://dx.doi.org/10.1038/nrdp.2016.1
https://dx.doi.org/10.1016/j.semnephrol.2018.05.013
https://dx.doi.org/10.1016/j.semnephrol.2018.05.013
https://dx.doi.org/10.1111/j.1440-1797.2004.00255.x
https://dx.doi.org/10.1111/j.1440-1797.2004.00255.x
https://dx.doi.org/10.1093/ndt/17.7.1197
https://dx.doi.org/10.1093/ndt/17.7.1197
https://dx.doi.org/10.5414/cnp74372
https://dx.doi.org/10.5414/cnp74372
https://dx.doi.org/10.1007/s10238-019-00580-9
https://dx.doi.org/10.1007/s10238-019-00580-9
https://dx.doi.org/10.4103/1319-2442.220876
https://dx.doi.org/10.4103/1319-2442.220876
https://dx.doi.org/10.2215/CJN.04820511
https://dx.doi.org/10.2215/CJN.04820511
https://dx.doi.org/10.1186/s12882-022-02799-3
https://dx.doi.org/10.1186/s12882-022-02799-3
https://dx.doi.org/10.2215/CJN.11951113
https://dx.doi.org/10.2215/CJN.11951113
https://dx.doi.org/10.5414/cnp68337
https://dx.doi.org/10.5414/cnp68337
https://dx.doi.org/10.5414/cnp65203
https://dx.doi.org/10.5414/cnp65203
https://dx.doi.org/10.1016/s0272-6386(85)80120-7
https://dx.doi.org/10.1016/s0272-6386(85)80120-7
https://pubmed.ncbi.nlm.nih.gov/3536231/
https://dx.doi.org/10.5414/CN107682
https://dx.doi.org/10.5414/CN107682
https://dx.doi.org/10.4103/ijn.ijn_351_21
https://dx.doi.org/10.4103/ijn.ijn_351_21
https://dx.doi.org/10.3346/jkms.2009.24.S1.S44
https://dx.doi.org/10.3346/jkms.2009.24.S1.S44
https://dx.doi.org/10.1681/ASN.2007050526
https://dx.doi.org/10.1681/ASN.2007050526
https://dx.doi.org/10.1016/j.kint.2017.02.003
https://dx.doi.org/10.1016/j.kint.2017.02.003

Cureus

Part of SPRINGER NATURE

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Coppo R, D'Arrigo G, Tripepi G, et al.: Is there long-term value of pathology scoring in immunoglobulin A
nephropathy? A validation study of the Oxford Classification for IgA Nephropathy (VALIGA) update.
Nephrol Dial Transplant. 2020, 35:1002-9. 10.1093/ndt/gfy302

Park KS, Han SH, Kie JH, et al.: Comparison of the Haas and the Oxford classifications for prediction of
renal outcome in patients with IgA nephropathy. Hum Pathol. 2014, 45:236-43.
10.1016/j.humpath.2013.08.019

Zeng CH, Le W, Ni Z, et al.: A multicenter application and evaluation of the oxford classification of IgA
nephropathy in adult Chinese patients. Am ] Kidney Dis. 2012, 60:812-20. 10.1053/j.ajkd.2012.06.011
Shima Y, Nakanishi K, Hama T, et al.: Validity of the Oxford classification of IgA nephropathy in children .
Pediatr Nephrol. 2012, 27:783-92. 10.1007/s00467-011-2061-0

Herzenberg AM, Fogo AB, Reich HN, et al.: Validation of the Oxford classification of IgA nephropathy .
Kidney Int. 2011, 80:310-7. 10.1038/ki.2011.126

Schimpf JI, Klein T, Fitzner C, et al.: Renal outcomes of STOP-IgAN trial patients in relation to baseline
histology (MEST-C scores). BMC Nephrol. 2018, 19:328. 10.1186/s12882-018-1128-6

Jeong HJ, Jung SH, Choi IJ: Electron microscopic study of the cases of minimal change nephrotic syndrome
with mesangial IgA deposition. Yonsei Med J. 1992, 33:351-6. 10.3349/ym;j.1992.33.4.351

Choi J, Jeong HJ, Lee HY, Kim PK, Lee JS, Han DS: Significance of mesangial IgA deposition in minimal
change nephrotic syndrome: A study of 60 cases. Yonsei Med J. 1990, 31:258-63. 10.3349/ymj.1990.31.3.258
Praga M, Gutiérrez E, Gonzélez E, Morales E, Hernandez E: Treatment of IgA nephropathy with ACE
inhibitors: A randomized and controlled trial. ] Am Soc Nephrol. 2003, 14:1578-83.
10.1097/01.asn.0000068460.37369.dc

Li PK, Leung CB, Chow KM, et al.: Hong Kong study using valsartan in IgA nephropathy (HKVIN): A double-
blind, randomized, placebo-controlled study. Am J Kidney Dis. 2006, 47:751-60. 10.1053/j.ajkd.2006.01.017
Wheeler DC, Toto RD, Stefansson BV, et al.: A pre-specified analysis of the DAPA-CKD trial demonstrates
the effects of dapagliflozin on major adverse kidney events in patients with IgA nephropathy. Kidney Int.
2021, 100:215-24. 10.1016/j.kint.2021.03.033

2024 . et al. Cureus 16(12): €76307. DOI 10.7759/cureus.76307

10 of 10


https://dx.doi.org/10.1093/ndt/gfy302
https://dx.doi.org/10.1093/ndt/gfy302
https://dx.doi.org/10.1016/j.humpath.2013.08.019
https://dx.doi.org/10.1016/j.humpath.2013.08.019
https://dx.doi.org/10.1053/j.ajkd.2012.06.011
https://dx.doi.org/10.1053/j.ajkd.2012.06.011
https://dx.doi.org/10.1007/s00467-011-2061-0
https://dx.doi.org/10.1007/s00467-011-2061-0
https://dx.doi.org/10.1038/ki.2011.126
https://dx.doi.org/10.1038/ki.2011.126
https://dx.doi.org/10.1186/s12882-018-1128-6
https://dx.doi.org/10.1186/s12882-018-1128-6
https://dx.doi.org/10.3349/ymj.1992.33.4.351
https://dx.doi.org/10.3349/ymj.1992.33.4.351
https://dx.doi.org/10.3349/ymj.1990.31.3.258
https://dx.doi.org/10.3349/ymj.1990.31.3.258
https://dx.doi.org/10.1097/01.asn.0000068460.37369.dc
https://dx.doi.org/10.1097/01.asn.0000068460.37369.dc
https://dx.doi.org/10.1053/j.ajkd.2006.01.017
https://dx.doi.org/10.1053/j.ajkd.2006.01.017
https://dx.doi.org/10.1016/j.kint.2021.03.033
https://dx.doi.org/10.1016/j.kint.2021.03.033

	The Outcomes of IgA Nephropathy With Nephrotic Syndrome: A Clinicopathological Study From Northern India
	Abstract
	Introduction
	Material and methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	Patients
	Data collection
	Definitions
	Study outcomes
	Evaluation of kidney biopsies
	Treatment protocol
	Ethical approval
	Statistical analysis

	Results
	Baseline characteristics
	TABLE 1: Baseline characteristics of all cases (n=67)

	Renal biopsy findings
	TABLE 2: Association between MEST-C score and baseline clinical variables

	Clinical features of patients according to clinical response
	TABLE 3: Clinical features and outcomes of patients according to clinical response

	Long-term clinical outcomes
	Association between MEST-C scores and clinical outcome
	TABLE 4: Association between MEST-C score and clinical outcomes


	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


