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ABSTRACT
Objective: To evaluate the long-term outcomes and prognostic factors associated with IgA nephropathy (IgAN)
in patients treated with and withoutimmunosuppressive drugs.
Study Design: A retrospective cohort study.
Place and Duration of Study: The study was conducted at the Department of Nephrology, Combined Military
Hospital (CMH), Quetta, Pakistan, from May 2023 to May 2024.
Methods: A total of 70 patients diagnosed with biopsy-proven IgAN were included in the study. The patients
were divided into two groups: 43 received immunosuppressive drug treatment (IS), and 27 did not (No IS).
Patient records were analyzed for clinical, histological, and treatment data. Cox proportional hazards regression
was used to assess factors associated with end-stage kidney disease (ESKD), kidney replacement therapy (KRT),
and mortality.
Results: The median age of the patients was 32 years, predominantly male (61.4%). Patients in the
immunosuppressive drug treatment group had significantly higher systolic blood pressure (P=0.005) and more
severe proteinuria (P=0.002). The immunosuppressive drug treatment group showed a greater degree of renal
damage, with increased glomerulosclerosis and tubulointerstitial injury, than the non-immunosuppressive
drug treatment group. Severe proteinuria, reduced eGFR, and extensive tubulointerstitial damage, as
determined by Cox regression analysis, independently predict ESKD and mortality. Patients with extensive
tubulointerstitial damage (>50%) and an eGFR below 30 mL/min/1.73 m? were at heightened risk for adverse
outcomes. At diagnosis, 35.2% of patients had an eGFR <60 mL/min/1.73 m2. Over a median follow-up of 6.3
years, 13 patients (25.4%) progressed to ESRD, and 5 patients (9.8%) died. Complete remission was achieved in
13.7% of patients, partial remissionin 39.2%, while 21.5% showed no response to treatment.
Conclusion: Immunosuppressive therapy was associated with more severe renal pathology in IgAN patients.
Reduced eGFR, severe proteinuria, and significant histological damage were key predictors of poor renal
outcomes.
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Introduction

IgA nephropathy (IgAN) is the most common primary
glomerulonephritis worldwide, characterized by IgA
deposition in the mesangial areas of the glomeruli.
This leads to progressive deterioration of kidney
function and is a major contributor to chronic kidney
disease (CKD) and end-stage renal disease (ESRD)."
Epidemiological data shows approximately 30-40%
of IgAN patients may develop ESRD within a decade
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of diagnosis and require long-term follow-up.”’
There is wide clinical variability in the natural history
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of IgAN, ranging from mild asymptomatic cases to a
significant subset with rapid progression to renal
failure, with key factors like proteinuria,
hypertension, and histopathological findings
influencing disease progression.™

In regions with limited healthcare resources, such as
Balochistan, Pakistan early diagnosis and tailored
treatment are essential for improving patient
outcomes, especially in younger patients where
most diagnoses are made before age 40.” Discussing
IgAN in isolation as a distinct disease entity fails to
account for its complex overlap with other renal
pathologies, such as membranous nephropathy
(MN), which may contribute to more severe kidney
damage if not properly recognized.

Previous studies have identified several clinical and
histological factors influencing IgAN outcomes. For
example, a long-term study involving 106 patients
with IgA vasculitis-related nephritis from Huashan
Hospital, Fudan University, China identified
hypertension and glomerular sclerosis as predictors
of poor renal outcomes.” Another study involving
2724 biopsy-confirmed IgAN patients at Xijing
Hospital, affiliated with the Fourth Military Medical
University, China, examined long-term outcomes
and treatment responses through a comprehensive
analysis of clinical data. The results indicated that
immunosuppressive treatments play a crucial role in
improving renal survival in these patients." The
histological severity of IgAN is often assessed using
the Oxford classification system. Moreover, the
clinical grade (or risk grade) is evaluated according to
the Japanese Society of Nephrology's criteria, which
may or may not include histological data.”” These
frameworks provide a foundation for understanding
disease progression. However, there remains a
significant knowledge gap regarding long-term
outcomes in patients with mild proteinuria,
particularly in resource-limited regions like
Balochistan, where sociodemographic and
environmental factors drastically differ.

This study aims to address this gap by evaluating the
long-term outcomes of patients with IgAN treated at
a tertiary care hospital in Balochistan. Utilizing
analysis of clinical and histological parameters and
long-term follow-up data, the study seeks to identify
prognostic factors affecting renal survival and
disease progression, potentially revealing regional
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patterns of IgAN that differ from those in other
populations.

Methods

To determine outcomes in patients with IgA
nephropathy, a retrospective cohort study was
conducted. The study period was from May 2023 to
May 2024. The study protocol was approved by the
Institutional Ethical Review Committee of the
hospital vide letter no: CMH/QTA-IERB/15/2023,
dated: 12" December 2023, ensuring compliance
with ethical principles. Informed consent was waived
because of the retrospective nature. Confidentiality
was maintained for patient identification and data
collection as well as during the analysis. This study
included 70 cases of IgAN, 43 male and 27 female.
Included patients had to meet the following criteria:
biopsy-proven IgAN, age = 12 years, and availability
of clinical, histological, and treatment data.

Patient medical records were analyzed for data
regarding demographics, clinical presentation,
diagnostic tests, specifically renal biopsy-proven IgA
nephropathy, histological findings, and therapeutic
details. Results were collected from the required
national registries, including ESKD/KRT and all-cause
mortality.

Among the clinical parameters measured in this
study were age, blood pressure at the baseline visit,
sex, and levels of serum creatinine and proteinuria.
Histological parameters were assessed in kidney
biopsy samples: tubular atrophy/interstitial fibrosis,
mesangial hypercellularity, segmental
glomerulosclerosis, and endocapillary
hypercellularity. Tubular atrophy/interstitial fibrosis
and crescent involvement were categorized as <25%,
25-50%, and >50% of the affected renal tissue.

Data on therapy lines were prospectively collected,
including treatment with renin-angiotensin-
aldosterone system (RAAS) inhibitors,
corticosteroids, immunosuppressive agents, and
other supportive therapies. Adherence and
treatment changes were also recorded. Patients
were categorized into two groups based on the
immunosuppressive drugs they received. In the
immunosuppressive treatment group, patients
received oral prednisolone at 0.5 mg/kg/day for 2
months, followed by gradual tapering over 6 months.
The Immunosuppressive Treatment Group (IS)
comprises 43 patients treated with
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Immunosuppressive drugs, 29 male and 14 female.
The No Immunosuppressive Treatment Group (No IS)
comprises 27 patients not treated with
immunosuppressive drugs, 15 male and 12 female.
There was a slight imbalance in sex distribution
between the groups, with a slightly higher
proportion of males in the IS group than in the No IS
group. The study outcomes were end-stage kidney
disease (ESKD), the need for kidney replacement
therapy (KRT), and all-cause mortality. The
mandatory national registries enabled complete
long-term follow-up of all patients, and the results
were linked to the registration data.

Means, standard deviations, and descriptive
statistics of baseline characteristics were reported.
Quantitative variables were expressed as mean + SD
or median (interquartile range), while categorical
variables were reported as frequencies and
percentages. Cox proportional hazards regression
models were employed to examine factors
significantly associated with adverse outcomes.
Multivariate analyses were performed to adjust for
potential confounders.

Results

The study population included 70 patients, with a
median age of 32 years (interquartile range
21.5-40.9), and 61.4% were male. Table 1 and Table
2 displays the baseline characteristics of the study
population, comparing patients treated with
immunosuppressive drugs (IS) and those without
immunosuppressive treatment (No IS). While most
characteristics were comparable between the
groups, significant differences were noted in systolic
blood pressure (SBP) and proteinuria levels. SBP was
significantly higher in the IS group (125 mmHg vs.
120 mmHg, P=0.005), and 74.1% of the IS group had
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moderate to severe proteinuria, which was defined
as nephrotic-range proteinuria (>3.5 g/24 h),
comparedto34.9%inthe No IS group (P=0.002).
Microhematuria was observed in 68.6% of patients,
with no significant difference between the groups.
Kidney function, measured by estimated glomerular
filtration rate (eGFR), was >90 mL/min/1.73 m? in
42.9% of the overall population, with no notable
differences between the IS and No IS groups.
Histological analysis revealed that 71.4% of patients
had <25% glomerulosclerosis, with no significant
variation between the groups.

Univariable Cox regression analysis was conducted
to identify prognostic factors associated with
adverse renal outcomes. Severe proteinuria,
reduced eGFR, and extensive tubulointerstitial
damage emerged as significant predictors of end-
stage kidney disease (ESKD) and mortality. Patients
with an eGFR <30 mL/min/1.73 m? had the highest
risk of ESKD, with a hazard ratio (HR) of 20.123 (95%
Cl: 9.831-41.188). Severe proteinuria (HR: 3.375,
95% Cl: 1.578-7.218) and tubulointerstitial damage
>50% (HR: 26.115,95% Cl: 10.617—64.236) were also
strongly associated with increased risk.

In the No IS group, severe proteinuria (HR: 3.463,
95% Cl: 1.420-8.441) and tubulointerstitial damage
>50% (HR: 16.027, 95% Cl: 4.353-59.901)
significantly elevated the risk of adverse outcomes,
while age, sex, and blood pressure were not
significant predictors. In the IS group, severe
proteinuria (HR: 3.194, 95% Cl: 1.430-6.354) and
extensive tubulointerstitial damage (HR: 41.067,
95% Cl: 10.816-155.929) were associated with a
substantially higher risk of adverse outcomes. (Table
3).

Table 1: Patients’ Age Distribution

Category

Male Patients
Female Patients
Mean Age (Years) +SD

Median Age (Years)

All (N=70)

43 (61.4%)
27 (38.6%)
35+11.3

32(21.5-0.9)

SD ~ Standard Deviation
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Table 2: Clinical Baseline Characteristics

Category All (N=70) Immunosuppressive Drug Non-Immunosuppressive Chi-square/ P-value
Treatment (IS)N=43 Drug Treatment (No IS) N=27 Mann-Whitney test

Male Patients 43 (61.4%) 25 (58.1%) 18 (66.7%) 0.451
Female Patients 27 (38.6%) 18 (41.9%) 9(33.3%)
Median Age (Years) 32(21.5-0.9) 31 (20.0-40.0) 32(23.0-41.0) 0.213 0.762°
SBP (mmHg) 123 (110-50) 120 (110-145) 125 (110-155) 0.005°
DBP (mmHg) 80 (70-95) 78 (70-92) 82 (70-97) 0.904°
BP > 130/80 mmHg 25 (35.7%) 15 (34.9%) 10 (37.0%) 0.098°
Urine Protein Groups (UPG)
<0.75g/Lor1g/d 25 (35.7%) 20 (46.5%) 5 (18.5%)
0.75-3 g/Lor 1-3 g/d 35 (50.0%) 15 (34.9%) 20 (74.1%) 12.4292 0.002°
>3 g/L or >3 g/d 10 (14.3%) 8 (18.6%) 2 (7.4%)
Hematuria Groups
No 22 (31.4%) 13 (30.2%) 9 (33.3%)
Microhematuria 48 (68.6%) 30 (69.8%) 18 (66.7%) 0.3203 0.852°
Macrohematuria 0 (0.0%) 0(0.0%) 0(0.0%)
eGFR Groups (mL/min/1.73 m2)
>90 30 (42.9%) 20 (46.5%) 10 (37.0%)
60-90 30 (42.9%) 17 (39.5%) 13 (48.1%)

6.7306 0.081°
30-60 8 (11.4%) 5(11.6%) 3(11.1%)
<30 2 (2.9%) 1(2.3%) 1(3.7%)
Histologic Data
Endocapillary hypercellularity 12 (17.1%) 6 (14.0%) 6 (22.2%) 0.5707 0.450°
Glomerulosclerosis
<25% 50 (71.4%) 35 (81.4%) 15 (55.6%)
25-50% 15 (21.4%) 5(11.6%) 10 (37.0%) 3.1598 0.206°
>50% 5(7.1%) 3 (7.0%) 2 (7.4%)
Tubulointerstitial Damage Groups
<25% 38 (54.3%) 22 (51.2%) 16 (59.3%)
25-50% 15 (21.4%) 9 (20.4%) 6(22.2%) 21.1075 <0.001°
>50% 17 (24.3%) 12 (27.9%) 5(18.5%)
Crescents Groups
<25% 55 (78.6%) 35 (81.4%) 20 (74.1%)
25-50% 8 (11.4%) 4(9.3%) 4 (14.8%) 21.1075 <0.001°
>50% 7 (11.4%) 4(9.3%) 3(11.1%)
RASBs (yes) 55 (78.6%) 32 (74.4%) 23 (85.2%) 15.1367 <0.001°

“Mann—Whitney U test performed; U statistic not shown due to summarized data presentation, *Chi-square test
Systolic Blood Pressure ~SBP, Diastolic Blood Pressure ~ DBP
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Table 3: Univariable Cox Regression Analysis

Non-Immunosuppressive Drug Immunosuppressive Drug

Al (70) Treatment (IS group) 43 Treatment (IS group) 27
HR C195% P value HR C195% P value HR C195% P-value
Age (years) (continuous) 1.018 0.999-1.037 0.068 1.017 0.989-1.046 0.229 1.018 0.991-1.045 0.19
Sex (Ref. male) 1.156 0.678-1.971 0.594 0.515 0.215-1.233 0.133 1.286 0.277-4.593 0.728
BP initial (Ref. < 130/80 mmHg) 1.365 0.770-2.418 0.287 1.671 0.771-3.873 0.231 1.032 0.471-2.262 0.937
eGFR initial (Ref. 2 60 mL/min/1.73 m?)
>30-60 mL/min/1.73 m? 2.878 1.584-5.301 0 1.819 0.833-3.971 0.133 3.405 1.491-7.775 0.003
H 2
<30 mL/min/1.73 m 20.123 9.831-41.188 0 15.069 5.254-43.223 0 24.508 7.898-68.267 P<0.001
Proteinuria initial groups (Ref. mild)
Moderate 2.244 1.144-4.399 0.02 2.266 0.895-5.742 0.085 1.705 0.653-3.739 0.55
Severe 3.375 1.578-7.218 0.002 3.463 1.420-8.441 0.006 3.194 1.430-6.354 0.004
Endocapillary hypercellularity (Ref.NO) 1.955 0.639-5.980 0.24 2.074 0.078-7.182 0.149 1.51 0.523-4.154 0.409
Glomerulosclerosis (Ref. NO)
Tubule-interstitial damage groups (Ref. <25%)
25-50% 4,592 2.463-7.873 0 3.826 1.529-9.341 0.004 5.264 2.312-11.887 <0.0010
>50% 26.115 10.617-64.236 0 16.027 4.353-59.901 0 41.067 10.816-155.929 <0.001
Crescents group (Ref. <25%)
<25% 1.084 0.336-2.070 0.865 1.008 0.665-6.067 0.217 0.389 0.078-1.875 0.238
25-50% 1.957 0.961-3.984 0.064 1.388 0.377-5.107 0.663 2.114 0.767-5.823 0.148
>50% 6.664 3.329-13.324 0 5.668 1.623-19.876 0.007 6.697 2.414-18.582 P<0.001
Discussion had nephrotic-range proteinuria (>3.5g/24 h), consistent with previous

The present study identified certain clinical and histological parameters
as risk modifiers for ESKD, KRT, and mortality among patients with IgAN.
Our analysis confirmed the predictive value of initial eGFR, proteinuria,
and tubulointerstitial damage in determining patient outcomes. These
findings are consistent with previous studies in larger cohorts across
Asia and Europe, in which eGFR and proteinuria have consistently
emerged as dominant predictors of renal survival.”’ These findings
confirm international patterns but also provide novel, region-specific
evidence from Balochistan, where limited healthcare access and
delayed diagnosis may contribute to faster disease progression. In our
cohort, 74.1% of patients in the immunosuppressive treatment group

studies reporting that immunosuppression is predominantly used in
patients with high-risk disease and heavy proteinuria.

The Cox regression analysis highlighted eGFR as a strong predictor of
adverse outcomes, particularly when below 30 mL/min/1.73 m2." This
is in line with the KDIGO 2021 guidelines and other cohort studies,
which found reduced eGFR to be the most reliable predictor of
progression to ESKD in IgAN." Similarly, proteinuria has long been
associated with glomerular injury and faster progression to kidney
failure.” Our finding that severe proteinuria increased the risk of ESKD
is consistent with findings from large observational cohorts and meta-
analyses that confirm its dose-dependent predictive value.” However,
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some studies suggest that in patients with chronic
histological damage, immunosuppressive therapy
may fail to significantly reverse outcomes associated
with severe proteinuria. This may be due to
underlying fibrotic changes that are not compliant
with steroid-based treatment.”

Tubulointerstitial damage strongly predicts kidney
function decline in IgA nephropathy, consistent with
observations reported in previous literature.”” Our
results confirm that extensive (>50%) damage
substantially increases the risk of ESRD and death.
Interestingly, patients receiving immunosuppressive
therapy with >50% interstitial damage showed the
highest hazard ratio, possibly reflecting selection
bias where sicker patients were more likely to receive
aggressive treatment.

Our findings on crescents are also in line with prior
studies. Patients with extensive crescents (>50%)
were at significantly increased risk of ESKD, further
highlighting the importance of early histologic
assessment.’

The subgroup analysis further highlighted
differential predictive patterns. In patients not
receiving immunosuppressive therapy, moderate
proteinuria and low eGFR were key predictors. In
contrast, among those who received therapy, only
severe proteinuria retained predictive power. This
suggests a partial mitigation effect of therapy on
moderate disease, although high-grade damage
likely requires additional interventions beyond
standard immunosuppression. Sex and baseline
blood pressure values were not significantly
associated with poor outcomes in our study.
Although previous studies from Chinese and Korean
cohorts have reported hypertension as an
independent risk factor for disease progression in
IgAN."** Our study did not include hypertension
status asavariable, which limits direct comparison.
There are several limitations to this study. The
retrospective nature inherently limits control over
confounding variables and treatment adherence.
The small sample size reduces statistical power and
generalizability.

Future research should prioritize prospective
multicenter studies in Pakistan to enhance
generalizability and address regional variation in
IgAN. Biomarker-guided risk stratification, grounded
in the multi-hit pathogenesis model, may improve

8

Long Term Prognosis in IgA Nephropathy

individualized care. Comparative trials between
standard immunosuppression and novel agents such
as SGLT2 inhibitors and targeted biologics are
warranted, as SGLT2 inhibitors have shown
proteinuria-reducing effects in IgAN."**° Additionally,
the long-term benefits of optimized supportive care,
including RAAS blockade and blood pressure control,
remain areas for further investigation.”

Although immunosuppression was frequently used
in high-risk patients, causal benefit cannot be
established due to the retrospective design. Blood
pressure and sex did not significantly impact
outcomes, but the presence of crescents and
histological damage remained key risk factors. Our
findings highlight the need for close monitoring and
early intervention, especially in patients with
reduced eGFR and high proteinuria, to improve renal
outcomes. Future research should focus on
individualized treatment options to enhance the
effectiveness of immunosuppressive treatment and
to explore new therapies targeting proteinuria and
histological damage.

Conclusion

Reduced eGFR, severe proteinuria, and extensive
tubulointerstitial damage were the strongest
predictors of ESKD, KRT, and mortality in patients
with IgAN. Overall, our findings emphasize the
importance of early identification and continuous
monitoring of IgAN patients, especially those with
reduced eGFR, proteinuria, and histological damage.
They contribute region-specific data that can inform
local nephrology practice and guide personalized
treatment planning.
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