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Background: There is insufficient evidence to support the use of hydroxychloroquine (HCQ) in Immunoglobulin A nephropathy (IgAN) patients with high residual proteinuria in spite of 6-month supportive treatment combined with corticosteroids (P) and/or immunosuppressives (IM). This study aims to explore the effect of HCQ on residual proteinuria in IgAN.

Materials and Methods: This is a retrospective study. IgAN patients who had residual proteinuria ≥0.3 g/24 h after 6-month treatment by renin-angiotensin system inhibitors (RASI) + P ± IM were included. Groups were divided based on the different regimens and then matched by the propensity score matching method. The primary outcome was defined as the cumulative frequency of residual proteinuria reduction ≥30%.

Results: RASI (n = 183), HCQ + RASI (n = 59), RASI + P ± IM (n = 145), and HCQ + RASI + P ± IM (n = 38) groups were included. HCQ + RASI group had a higher level of residual proteinuria and a worse renal function than those in the RASI group. The renal function was worse in the HCQ + RASI + P ± IM group than that in the control group, but residual proteinuria levels were similar. After matching, there were 40 patients in the first two groups and 29 patients in the latter two groups, respectively. The cumulative frequency of residual proteinuria reduction ≥30% in HCQ + RASI + P ± IM group was higher than that in control group (86.2% vs. 62.1%, χ2 = 6.397, p = 0.011). HCQ combination treatment was one of independent factors.

Conclusion: The addition of HCQ treatment can effectively reduce the residual proteinuria in IgAN patients previously treated with supportive treatment combined with P and IM treatment and the cumulative frequency of effective reduction of residual proteinuria can reach 86.2%.
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INTRODUCTION

Immunoglobulin A nephropathy (IgAN) is the most common primary glomerular disease in the world (1, 2). Proteinuria is the strongest predictor of ESKD and persistent proteinuria remission can reduce the risk of IgAN progression, even for a short period (3–5). The guidelines of kidney disease: improving global outcomes (KDIGO) and previous studies proposed that proteinuria can be used as an alternative outcome indicator and reducing proteinuria is one of the targets of IgAN treatment (6–9). A meta-analysis reported that patients with lower proteinuria levels had a lower risk of renal composite endpoints (10). However, IgAN patients with proteinuria <1 g/24 h may not have a good prognosis. A prospective study showed that the incidence of chronic renal failure and ESKD in patients with proteinuria <1 g/24 h were 35.3 and 16.5%, respectively (11). Shen found that proteinuria index (defined as the product of proteinuria and course of the disease at the time of renal biopsy) was related to renal prognosis and can be used as a marker to predict the progress of IgAN (12). Reich found that patients with origin proteinuria >3 g/24 h whose proteinuria decreased below 1 g/24 h had a similar prognosis to those with proteinuria <1 g/24 h and were better than those who had never achieved remission (5).

In previous studies and the guideline of KDIGO, proteinuria remission was defined as 24-urinary protein <0.3 g/24 h (3, 6). In addition, we previously found that IgAN patients didn’t reach proteinuria remission (<0.3 g/24 h) and the residual proteinuria was even more than 3 g/24 h for a long time, despite receiving the optimized supportive treatment combined with P and IM therapy (13). For these populations, clinicians often use P or IM for a longer time or larger dose to further reduce proteinuria. Although it is beneficial to some patients, the systemic adverse reactions caused by the long-term use of P or IM can’t be ignored.

Hydroxychloroquine (HCQ), as an immunomodulator, is mainly used in autoimmune diseases and empirically used as an alternative treatment for corticosteroid-intolerant or –contraindicated patients. In vivo and in vitro experiments, it is reported that HCQ can reduce the production of pathogenic IgA (14, 15). Moreover, clinical studies have found that HCQ can reduce proteinuria in IgAN patients (16–18). A randomized controlled trial found that HCQ could reduce proteinuria during the short treatment period (19). Recently, Tang reported the long-term efficacy and safety of HCQ, supporting HCQ could be used as a supportive treatment for IgAN (20). The KDIGO 2021 Clinical Practice Guideline for IgAN proposed that HCQ can be used as an alternative or supplement to P and IM therapy (6).

However, there is insufficient evidence to support the use of HCQ in IgAN patients with residual proteinuria. Based on this, we focus on the impact of HCQ on residual proteinuria in IgAN patients after at least 6 months of supportive treatment combined with P and IM treatment, evaluating the clinical efficacy and safety of HCQ treatment and providing a new scheme of sequential treatment of IgAN.



MATERIALS AND METHODS


Study Design


Patients

This was a retrospective case-control study performed in two centers. 1225 cases in Sichuan Provincial People’s Hospital from January 2007 to August 2019 and 519 cases in Ningbo First Hospital from January 2012 to January 2019 were reviewed, respectively. Then, 674 patients with residual proteinuria ≥ 0.3 g/24 h after receiving supportive treatment combined with P or IM treatment for at least 6 months were screened. This study was approved by the Ethics Committees of Sichuan Provincial People’ Hospital and the Ethics Committees of Ningbo First Hospital, and informed consent was obtained before the study. We had access to information that could identify individual participants during collection.



Inclusion and Exclusion Criteria

The inclusion criteria were as follows: (1) Primary IgAN diagnosed by renal biopsy; (2) Residual proteinuria ≥0.3 g/24 h after receiving RASI + P ± IM regimen for at least 6 months; (3) Followed up for at least 6 months; (4) All patients signed informed consent forms. The exclusion criteria included secondary IgAN, missing clinicopathological data at biopsy, complicated with Henoch-Schönlein nephritis, chronic hepatic disease, malignant tumor, systemic lupus erythematosus or other connective tissue diseases, etc., using RASI + P ± IM less than 6 months, complete remission, followed up less than 6 months and using HCQ only during the follow-up period.



Data Acquisition

The patients’ clinicopathologic characteristics at biopsy and follow-up data were collected, including age, sex, body mass index (BMI), mean arterial pressure (MAP), 24-hour urine protein (24-h Upro), serum creatinine (Scr), estimated glomerular filtration rate (eGFR), blood urea nitrogen (BUN), uric acid (UA), hemoglobin (Hb), albumin (Alb), pathological data [MEST-C scores based on the Oxford classification of IgAN (21)]. The treatment regimens and the adverse drug reactions were collected.



Treatment Protocol

The ophthalmologic examination of retinal, macular and visual field lesions was conducted before HCQ treatment. After use of HCQ, patients performed retinal evaluations every 3–6 months. HCQ was given to IgAN patients as follows: when eGFR >45 ml/min/1.73 m2, the oral dose of HCQ was 200 mg twice a day; When eGFR is 30 ∼ 45 ml/min/1.73 m2, the oral dose of HCQ is 100 mg, twice or three times a day; eGFR was <30 ml/min/1.73 m2, and the oral dose of HCQ was 100 mg once a day. According to the KDIGO guidelines (6), RASI, P and IM were given as follows: (1) Supportive treatments such as reducing blood pressure, using RASI drugs, etc. (2) Patients with urinary protein >0.5 g/24 h were initially given RASI and maximal supportive care was given depending on the blood pressure. (3) Patients at high risk of progressive IgAN were given corticosteroids and strictly followed the absolute or relative contraindications. (4) For patients with proteinuria >1 g/24 h, prednisone 0.6–1.0 mg/kg/d for 4–8 weeks, followed by slow reduction, and the total course of treatment is 6–12 months. (5) For rapidly progressing crescentic IgAN patients or patients with proteinuria >1 g/24 h who glucocorticoids intolerance or contraindication, or for patients with severe proteinuria and pathological manifestations, P and IM agents can be used. (6) The usage and dosage of IM are used based on the different levels of eGFR and the experience of clinicians, including cyclophosphamide, azathioprine, cyclosporine, tacrolimus, mycophenolate mofetil, cyclosporine A, leflunomide, tripterygium glycosides, etc.



Case Grouping and Matching

Based on different treatment regimens and whether combined with HCQ, eligible patients were divided into the RASI group, HCQ + RASI group, RASI + P ± IM group, and HCQ + RASI + P ± IM group. All four groups were observed and analyzed to determine factors with different distributions, respectively. Factors with different distributions, confounding factors and offset factors were included for matching and then 1:1 propensity score matching (PSM) (nearest neighbor matching method) was used by the MatchIt package based on R software. The caliper’s value was 0.035.




Definitions

Body mass index was calculated as BMI = weight/height2. MAP was calculated as 1/3 systolic blood pressure + 2/3 diastolic blood pressure. eGFR was calculated by the Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) creatinine equation (22). Δ24 h Upro was calculated as the difference between the 24-h urine protein quantification at a time point during the follow-up period and the time of enrollment. The proteinuria remission rate was calculated as the proportion of patients with partial remission and complete remission to total patients. Referring to previous studies (23), complete remission was defined as urinary protein quantification <0.3 g/24 h, and partial remission was defined as urinary protein excretion ≥0.3 g/24 h but decreased by ≥50% compared with baseline. Residual proteinuria was defined as 24-h urinary protein ≥0.3 g/24 h after RASI + P ± IM regimen for at least 6 months. The effective reduction rate of residual proteinuria was defined as residual proteinuria reduction ≥30%.

The primary outcome was defined as the cumulative frequency of residual proteinuria reduction ≥30%. The secondary outcome was defined as the change in proteinuria, the change in serum creatinine, the percent changes in proteinuria and the proteinuria remission rate.



Statistical Analyses

To reduce the bias of the retrospective study, propensity score matching analysis by 1:1 fixed ratio in R using the MatchIt package with nearest-neighbor matching was performed and the caliper value was set to 0.035. Normally distributed data are expressed as mean ± standard deviation and continuous variables were compared by t-tests. Non-normally distributed data are expressed as median (Q25, Q75) and continuous variables were compared by Wilcoxon rank-sum tests. Categorical data were presented in percentages and nominal variables were compared by Chi-square tests. The Kaplan–Meier method was used to calculate the cumulative frequency of residual proteinuria reduction ≥30%. Spearman rank was used to analyze the correlation between clinicopathological features and the effective reduction frequency in residual proteinuria. Univariate and multivariate logistic regression models were used to analyze the independent factors associated with residual proteinuria reduction ≥30%. A two-tailed p < 0.05 was considered statistically significant.




RESULTS


Screening

A total of 1744 patients with primary IgAN diagnosed by renal biopsy were screened. Among these, 674 patients with 24-h proteinuria ≥0.3 g after optimized supportive treatment combined with P and/or IM for at least 6 months were followed up. Patients with a lack of clinicopathological data at renal biopsy (n = 39), secondary IgAN (n = 93), use of HCQ only during the follow-up period (n = 22) and less than 6 months of follow-up (n = 95) were excluded. 425 cases met the inclusion criteria, and the median follow-up time was 6.0 (5.6, 6.4) months. The flow chart is shown in Figure 1.
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FIGURE 1. Flow chart for screening IgAN patients with residual proteinuria after at least 6 months of traditional therapy.




Comparison of Clinical and Pathological Data at Renal Biopsy

Based on different treatment regimens and whether combined with HCQ, they were divided into RASI group (n = 183), HCQ + RASI group (n = 59), RASI + P ± IM group (n = 145), and HCQ + RASI + P ± IM group (n = 38). There was no significant difference between the RASI group and HCQ + RASI group in sex, age, BMI, MAP, 24-h Upro, Scr and pathology data at renal biopsy, as well as between RASI + P ± IM group and HCQ + RASI + P ± IM group, shown in Table 1. Drug regimens before enrollment were also similar between RASI + P ± IM group and HCQ + RASI + P ± IM group. However, HCQ + RASI group received more corticosteroids before enrollment than RASI group, shown in Table 1.


TABLE 1. The clinicopathological characteristics of IgAN patients with residual proteinuria after at least 6 months of traditional treatment at renal biopsy.
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Comparison of Clinical and Pathological Data at the Enrollment

Compare to patients not receiving HCQ, the residual proteinuria of patients receiving HCQ at the enrollment was significantly higher [1.10 (0.70, 1.44) g/24 h vs. 0.74 (0.51, 1.26) g/24 h, p < 0.0001], and their renal function was worse [99.30 (70.50, 140.95) μmol/L vs. 83.65 (63.20, 105.30) μmol/L, p = 0.001].

At the enrollment, the HCQ + RASI group had a higher level of residual proteinuria and a worse renal function than those in the RASI group, as shown in Table 2. Also, there were significant differences in patients with residual proteinuria <1 g/24 h and ≥1 g/24 h between the two groups [143 (78.1%) cases and 40 (21.9%) in the RASI group, respectively; 29 (49.2%) cases and 30 (50.8%) cases in HCQ + RASI group, respectively; p < 0.0001]. In addition, the renal function at the enrollment was worse in the HCQ + RASI + P ± IM group than that in the control group, but residual proteinuria levels were similar, as shown in Table 2. In RASI + P ± IM group, patients with residual proteinuria <1 g/24 h and ≥1 g/24 h were 70 (48.3%) cases and 75 (51.7%) cases, respectively. In HCQ + RASI + P ± IM group, patients with residual proteinuria <1 g/24 h and ≥1 g/24 h were 11 (28.9%) cases and 27 (71.1%) cases. The difference was statistically significant.


TABLE 2. The clinicopathological characteristics of IgAN patients with residual proteinuria after at least 6 months of traditional treatment at the enrollment.
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Matching Factors With Different Distribution by Propensity Score Matching

After matching factors (residual proteinuria and serum creatinine at enrollment) with different distribution by propensity score matching (PSM), there were 40 patients in the RASI group and HCQ + RASI group, respectively, and 29 patients in RASI + P ± IM group and HCQ + RASI + P ± IM group, respectively. There were no statistically significant differences in 24-h Upro, Scr, eGFR, and IgAN-MESTC scores between the first two groups, nor between the latter two groups (shown in Table 3). We plotted the distribution of propensity scores (shown in Figure 2) and found that propensity scores were consistent, suggesting that the population characteristics were consistent.


TABLE 3. The clinicopathological characteristics of IgAN patients at the time of enrollment after matching.
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FIGURE 2. Distribution of propensity scores. Each circle represents an individual, and its corresponding value on the x-axis represents its propensity score. (A) After matching, the propensity scores of the RASI group were mainly distributed from 0.10 to 0.50, as well as the HCQ + RASI group. (B) After matching, the propensity scores of both groups, the RASI + P ± IM group and HCQ + RASI + P ± IM group, were mainly distributed from 0.15 to 0.35.




Primary Renal Outcome

At 6 months, the cumulative frequency of patients with an effective decrease in residual proteinuria was comparable between the RASI group and HCQ + RASI group but was significantly higher in the HCQ + RASI + P ± IM group than that in the control group (62.1% for patients with RASI + P ± IM vs. 86.2% for patients with HCQ + RASI + P ± IM, χ2 = 6.397, p = 0.011, shown in Figure 3).
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FIGURE 3. The cumulative frequency of patients with an effective decrease in residual proteinuria during the follow-up period. (A) The RASI group vs. the HCQ + RASI group. (B) The RASI + P ± IM group vs. the HCQ + RASI + P ± IM group.




Secondary Renal Outcome

Residual proteinuria levels, Δ24 h proteinuria quantification, the percent changes in proteinuria and Scr during follow-up were no statistical differences between the RASI group and the HCQ + RASI group (shown in Table 4). The level of residual proteinuria at the 6th month in the HCQ + RASI group was lower than that at the enrollment (Z = −3.299, p = 0.001), but no change was observed in the RASI group (Z = −1.156, p = 0.248), as shown in Figure 4. No significant change was observed in Scr before and after HCQ use in Figure 4. At the 6 months, the cumulative frequency of residual proteinuria remission in the HCQ + RASI group was 45.0% for patients treated with RASI-alone and 50.1% for patients treated with HCQ + RASI (χ2 = 0.155, p = 0.693, shown in Figure 5).


TABLE 4. Indicators related to residual proteinuria and renal function during follow-up of matched IgAN patients.
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FIGURE 4. The residual proteinuria and renal function during the follow-up period. 0, 2, 4, and 6 indicate the time of enrollment, the 2nd, 4th, and 6th month, respectively. (A) The residual proteinuria in the RASI group vs. the HCQ + RASI group. (B) The residual proteinuria in the RASI + P ± IM group vs. the HCQ + RASI + P ± IM group. (C) Scr in the RASI group vs. the HCQ + RASI group. (D) Scr in the RASI + P ± IM group vs. the HCQ + RASI + P ± IM group. *Represents statistical significance (p < 0.05).
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FIGURE 5. The cumulative frequency of residual proteinuria remission during the follow-up period. (A) The RASI group vs. the HCQ + RASI group. (B) The RASI + P ± IM group vs. the HCQ + RASI + P ± IM group.


There was no difference in residual proteinuria levels, Δ24 h proteinuria quantification, the percent changes in proteinuria and Scr during follow-up between the RASI + P ± IM group and HCQ + RASI + P ± IM group (shown in Table 4). HCQ + RASI + P ± IM group had a significant decrease in residual proteinuria level from 1.29 (1.02, 2.18) g/24 h at the enrollment time to 0.89 (0.41, 1.27) g/24 h at the 6th month [Z = –2.926, p = 0.003], as well as in the RASI + P ± IM group [Z = –2.343, p = 0.019]. However, Scr were comparable before and after HCQ use (shown in Figure 4). At the 6 months, the cumulative frequency of residual proteinuria remission was 62.1% for patients with RASI + P ± IM and 65.5% for patients with HCQ + RASI + P ± IM (χ2 = 0.114, p = 0.736, shown in Figure 5).



Clinicopathological Indicators Associated With the Effective Reduction in Residual Proteinuria

Among the patients whose sequential treatment with RASI or HCQ + RASI, 76 (63.3%) patients reached the effective reduction frequency in residual proteinuria. There was no correlation between clinicopathological features and the effective reduction frequency in residual proteinuria. Univariate and multifactorial logistic regression analysis didn’t support the addition of HCQ treatment as an independent factor for a ≥30% decrease in residual proteinuria (shown in Table 5).


TABLE 5. Clinicopathological features associated with the effective reduction frequency in residual proteinuria in patients treated with RASI or HCQ + RASI.

[image: Table 5]

Among the patients whose sequential treatment with RASI + P ± IM or HCQ + RASI + P ± IM, 43 (74.1%) patients reached the effective reduction frequency in residual proteinuria. MAP at the biopsy and addition of HCQ were associated with an effective decrease in residual proteinuria. Univariate and multifactorial logistic regression analysis showed that males, age, MAP at the biopsy, corticosteroids use before the enrollment and the addition of HCQ treatment were independent factors for a ≥30% decrease in residual proteinuria (shown in Table 6).


TABLE 6. Clinicopathological features associated with the effective reduction frequency in residual proteinuria in patients treated with RASI + P ± IM or HCQ + RASI + P ± IM.
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Adverse Events

All patients underwent an ophthalmologic examination before HCQ treatment, and the results did not show any abnormalities. And there were no serious adverse events observed during the follow-up period.




DISCUSSION

Yang first reported the anti-urinary protein effect of HCQ in IgAN. Subsequently, a retrospective PSM cohort study found that the cumulative effective rate of proteinuria decline was significantly higher in the HCQ group than that in the control group and that HCQ treatment was an independent factor for ≥30% decline in proteinuria in IgAN (17). Another study found that HCQ combined with RASI for 6 months resulted in a 50% reduction in proteinuria, while RASI treatment alone resulted in only a 14.8% further reduction in proteinuria (19). Similarly, our previous retrospective study found that the rate of decline in residual proteinuria at the 6th month in patients with HCQ + RASI + P/IM regimen was significantly higher than that in patients with RASI + P/IM regimen [−36.6 (−67.3, −9.1)% vs. −15.5 (−48.3, 17.2)%, p = 0.034] (24). In this study, we found that the addition of HCQ may result in more IgAN patients achieving an effective rate of decrease in residual proteinuria compared to patients with RASI + P ± IM sequential therapy and also was an independent factor for the reduction of residual proteinuria ≥30% in IgAN patients. A retrospective study with similar results to our study reported that HCQ had an anti-protein effect comparable to that of corticosteroids and might be an alternative or supplement to P and IM therapy (18).

Interestingly, except RASI + P ± IM group, we observed that the decrease in residual proteinuria after the addition of HCQ was more significant in the first 2 months and stabilized in the last 4 months, which might be attributed to the short-term after-effects of corticosteroids and immunosuppressive drugs. Meanwhile, we observed that HCQ had no significant effect on short-term renal function in CKD patients. Thus, longer-term follow-up observation is needed.

This study was a two-center retrospective study and small sample size. Due to the limitations of retrospective studies, patients with worse renal function and higher proteinuria received HCQ, which inevitably led to selective bias. Also, none of the patients in our study were monitored for HCQ drug concentrations during the follow-up period. Therefore, further multi-center, large sample randomized controlled trials are needed to further validate the long-term clinical efficacy and safety of HCQ in patients with IgAN.
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rate; 1 represents the comparison between RASI group and HCQ + RASI group; 2 represents the comparison between RASI + P + IM group and HCQ + RASI + P + IM
group.
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Hb, hemoglobin; BUN, blood urea nitrogen,; UA, uric acid; Alb, albumin; 24-h Upro, 24-hour urine protein; Scr, serum creatinine; eGFR, estimated glomerular filtration
rate; 1 represents the comparison between RASI group and HCQ + RASI group; 2 represents the comparison between RASI + P + IM group and HCQ + RASI + P + IM
group.

*Represents statistical significance (p <0.05).
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Age (year) 31.0(27.0, 43.0) 30.0 (26.0, 40.0) 34.0 (26.5, 44.0) 31.5 (25.8, 39.5) 0.237 0.426
Sex (Male/Female) 70/113 23/36 64/81 17/21 0.920 0.947
Follow-up time (month) 5.9 (5.6, 6.3) 6.1 (5.6, 6.5) 6.0 (5.7, 6.3) 6 (5.6, 6.9) 0.122 0.541
BMI (kg/m?) 22.7 (20.6, 25.6) 22.7 (20.5, 25) 23.2 (20.6, 25.6) 22,1 (19.9, 24.5) 0.997 0.096
MAP (mmHg) 98 (88.3, 106.3) 99.3 (88.3, 105.3) 96.3 (90.3, 108.3) 97.8 (88.3, 107.1) 0.503 0.761
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UA (wmol/L) 363.3 + 119.1 381.0+125.2 385.1 £ 117.2 386.5 + 135.1 0.338 0.951
Alb (g/L) 39.4 (35.3, 42.7) 40.5 (35.6, 42.7) 36.4 (30.7, 40.8) 36.8 (33.1, 42.3) 0.597 0.259
24-h Upro (g/24h) 1.3(0.8, 2.0 1.8 (1.0, 2.7) 25(1.4,3.7) 2.6(1.2,3.8) 0.056 0.794
Scr (wmol/L) 78.2 (68.0, 100.8) 87.8 (64.6, 125.0) 94.4 (65.3, 118.8) 99.7 (67.9, 126.7) 0.069 0.521
eGFR (ml/min/1.73m2) 98.9 (68.5, 119.1) 81(63.9, 114.4) 85.0 (66.7, 111.8) 75.7 (48.0, 111.3) 0.050 0.542
Mesangial hypercellularity, n (%) 0.384 0.258
MO 117 (63.9%) 34 (57.6%) 69 (47.6%) 22 (57.9%)
M1 66 (36.1%) 25 (42.4%) 76 (52.4%) 16 (42.1%)
Endocapillary hypercellularity, n (%) 0.5038 0.645
EO 138 (75.4%) 47 (79.7%) 112 (77.2%) 28 (73.7%)
E1 45 (24.6%) 12 (20.3%) 33 (22.8%) 10 (26.3%)
Segmental glomerulosclerosis, n (%) 0.118 0.304
SO 102 (65.7%) 26 (44.1%) 63 (43.4%) 13 (34.2%)
S1 81 (44.3%) 33 (65.9%) 82 (56.6%) 25 (65.8%)
Tubular atrophy/interstitial fibrosis, n (%) 0.207 0.246
TO 169 (92.3%) 54 (91.5%) 122 (84.1%) 28 (78.7%)
T1 14 (7.7%) 4 (6.8%) 22 (15.2%) 10 (26.3%)
T2 0 (0%) 1(1.7%) 1(0.7%) 0 (0%)
Cellular/fibrocellular crescents, n (%) 0.923 0.140
Co 93 (50.8%) 29 (49.2%) 72 (49.7%) 24 (63.2%)
C1 80 (43.7%) 26 (44.1%) 55 (37.9%) 13 (34.2%)
C2 10 (6.5%) 4 (6.8%) 18 (12.4%) 1(2.6%)
Drug regimen before enroliment (%) 0.019* 0.667
RASI 100% 100% 99.3% 100%
P 48.1% 89.8% 84.8% 94.7%
M 34.4% 52.5% 76.6% 65.8%

BMI, body mass index; MAR, mean arterial pressure; Hb, hemoglobin; BUN, blood urea nitrogen; UA, uric acid; Alb, albumin; 24-h Upro, 24-hour urine protein; Scr, serum
creatinine; eGFR, estimated glomerular filtration rate; HCQ, hydroxychloroquine; B corticosteroids; IM, immunosuppressives; Mesangial hypercellularity (MO/M1, <or
equal to >50% of glomeruli with >4 mesangial cells/area); Endocapillary hypercellularity (EO/E1, absent/present); Segmental glomerulosclerosis (S0/S1, absent/present);
Tubular atrophy/interstitial fibrosis (TO/T1/T2, <25%, 25-60%, >50%). Cellular/fibrocellular crescents (CO/C1/C2, absent or crescents in a least 1 but <25% of glomeruli
or crescents in at least 25% of glomeruli). 1 represents the comparison between the RASI group and HCQ + RASI group; 2 represents the comparison between RASI +

P + IM group and HCQ + RASI + P £ IM group.
*Represents statistical significance (p <0.05).
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