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Introduction: The guidelines for management of patients with systemic lupus erythematosus (SLE) recommend the use of anti-malarial (AM) drugs [commonly hydroxychloroquine (HCQ)] in all patients, unless contraindicated. We evaluated the prevalence of AM use in patients with SLE in countries across the Asia Pacific region.



Methods: We used data from the Asia Pacific Lupus Collaboration (APLC) cohort, collected prospectively from SLE patients meeting ACR or/and SLICC criteria, between 2013 and 2020. Demographic factors were collected at enrolment; disease activity indicators (SLEDAI-2K, PGA, SFI) and medication (glucocorticoids (GC), immunosuppressants (IS) and AM) details were captured at enrolment and at routine visits, and organ damage was assessed at enrolment and at annual visits using SLICC/ACR Damage Index. We examined medication use in relation to clinical and serological activity, defined based on SLEDAI-2K.



Results: We analyzed 4,086 patients and 41,653 visits of data; 3,222 (79%) patients used AM at least once during observation (AM-ever users), but this proportion varied significantly between countries (31%–95%). Overall, the total number of visits with AM use was 27,474 (66%). AM-never users were older and had lower disease activity at study enrolment when compared with AM-ever users. AM-ever users had lower GC and IS exposure; experienced fewer severe flares, and less organ damage.



Discussion: AM use was suboptimal and varied significantly across countries, highlighting disparities between current practice and SLE management guidelines. This study further reiterates that patients who used AM during the study period had lower exposure to GC and IS and experienced fewer severe flares and organ damage.
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Introduction

Anti-malarial (AM) therapy, especially with hydroxychloroquine (HCQ), plays a significant role in the management of systemic lupus erythematosus (SLE). AM have a multifaceted mechanism of action including inhibition of Toll-like receptors (TLRs); inhibition of cytokine production, disruption of antigen presentation and autoantibody production, lysosomal alkalization and alteration of signaling pathways (1–4). These actions contribute to the drug's efficacy in active disease control including reduction in flares, steroid-sparing effects, prevention of organ damage, and mitigation of thrombotic effects of anti-phospholipid antibodies (2, 4). Antithrombotic effects of HCQ are particularly beneficial for patients with SLE who have an increased risk of thrombosis, and HCQ associated lipid profile improvement can contribute to overall cardiovascular health. Regular use of HCQ has also shown to be associated with improved survival in patients with SLE (5). Due to these numerous benefits, treatment with HCQ is recommended for all patients with SLE without contraindications in all major SLE management guidelines. The recently published Asia-Pacific League of Associations for Rheumatology (APLAR) consensus statements on the management of SLE recommends the routine use of HCQ for all Asian people with SLE unless contraindicated (6), with a maintenance dose of HCQ not to exceed 5 mg/kg per day of actual bodyweight. Similarly, the European League Against Rheumatism (EULAR) also recommends HCQ in all SLE patients at a target dose of 5 mg/kg/day, considering the individual's risk for flares and retinal toxicity (7). Overall, AM, HCQ in particular, is considered as a first-line therapy for SLE due to its efficacy in reducing disease activity and preventing flares. The risk of HCQ retinopathy, a potential adverse effect, is low and can be mitigated through regular monitoring (8).

Despite this, the rates of AM use among cohorts enrolled in SLE clinical trials were as low as 66%–74% (9, 10), suggesting that adherence to these guidelines is sub-optimal. The prevalence of AM use in SLE is likely to vary globally, but it is generally considered high especially in the United States of America and Europe (11–13); however, local use can vary depending on healthcare infrastructure, access to medications, and adherence to treatment guidelines within each country (14). In Asia, the prevalence of AM use is reported to be more variable (15, 16) and limited to few countries. In this study, we addressed this knowledge gap by examining the prevalence of AM use across centers in 13 Asia-Pacific countries participating in a large, prospective observational study.



Patients and methods


Patients

We used patients enrolled in the Asia Pacific Lupus Collaboration (APLC) patient cohort (NCT03138941), prospectively followed between 2013 and 2020, to conduct this study (17). Participants were recruited from centers in Australia, China, Hong Kong, Indonesia, Japan, Korea, Malaysia, New Zealand, Philippines, Singapore, Sri Lanka, Taiwan, and Thailand and received standard of care treatment. All APLC patients were consenting adults who met either the 1997 American College of Rheumatology (ACR) Modified Classification Criteria for SLE (18) or the Systemic Lupus International Collaborating Clinics (SLICC) 2012 Classification Criteria (19). Each APLC site has obtained local ethics approval for patient recruitment, and to contribute to the centralized APLC dataset. Individual centers obtain valid informed consent in accordance with local authority regarding ethical conduct of human research. Monash University Human Research Ethics Committee has approved to store the central dataset in Monash University's secure servers and to perform analyses using collective data.



Variables

Patient demographics were captured at enrolment, while data on medications, disease activity, and pathology results were captured at enrolment as well as each 3–6 monthly routine visit. Medications were captured based on use at the time of each visit:


	•Glucocorticoids (GC): prednisolone (PNL) or equivalent

	•Anti-malarial drugs (AM): hydroxychloroquine (HCQ), chloroquine (CQ)

	•Immunosuppressants (IS): methotrexate (MTX), azathioprine (AZA), mycophenolate mofetil (MMF), mycophenolic acid (MPA), leflunomide (LEF), ciclosporin (CyA), tacrolimus (TAC); cyclophosphamide (CYC)

	•Biologics (in preceding 6 months): rituximab (RTX), belimumab (BEL)



Disease activity was measured using the SLE Disease Activity Index [SLEDAI]-2000 (2K) (20, 21), and Physician Global Assessment of activity (PGA) on a scale of 0 (no activity) to 3 (maximum activity) (22). Disease flares were captured using the SELENA flare index (SFI) (23, 24). Serological and clinical disease activity were defined based on the respective SLEDAI-2K domains. In addition, irreversible organ damage was captured using the SLICC-ACR Damage Index (SDI) (25), measured at recruitment and at annual visits.



Statistical analysis

Statistical analysis was performed using Stata version 18 (StataCorp, College Station, Texas, USA). Patient characteristics, including medication details were described using summary statistics for the whole study group as well as stratified by ever- vs. never- use of AM (ever: used at least once during the study observation period). Medication details were further explored at a visit level. Continuous variables were expressed as median [inter-quartile range (IQR)] and compared using Wilcoxon rank sum tests, while categorical variables were described as frequency (%) and compared using Chi-squared tests. Prevalence of AM use was estimated for each country at both the enrolment (first) visit and last visit of the study period.




Results


Patient characteristics at enrolment

Data from 4,086 patients and 41,653 visits with complete SLEDAI-2K descriptors, who were followed-up for a median [IQR] of 2.5 [1.0, 5.1] years, were analysed. Patient characteristics of the study cohort are shown in Table 1. In brief, 92% of study participants were female and 89% were of Asian ethnicity. The median [IQR] age at study enrolment and diagnosis was 39 years [30, 50] and 29 years [21, 39], respectively. Approximately 8% of patients had a family history of SLE; ∼5% were smokers at enrolment, and ∼53% had tertiary level education. According to the gross domestic product based on purchasing power parity per capita [GDP(PPP)] in 2020, Australia, Singapore, and Taiwan were grouped as countries with GDP(PPP) ≥international dollars (Int$) 50,000; Japan, Korea, Malaysia and New Zealand were grouped in “<Int$50,000 & ≥Int$20,000” category; and China, Indonesia, Philippines, Sri Lanka and Thailand were grouped in GDP(PPP) <Int$20,000 category. Approximately 35% of the study cohort was recruited from countries with GDP (PPP) <Int$20,000 (Table 1). A breakdown of patient characteristics by country is presented in Supplementary Table S1.


TABLE 1 Patient characteristics of the study cohort, stratified by anti-malarial (AM) therapy use.
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Approximately 79% of patients were on GC with a median [IQR] daily dose of 5 [2.1, 10] mg; 73% on AM, and nearly 60% were on IS at enrolment visit. Only about 6% (177/2,965) of the AM users were receiving CQ, while the remainder were taking HCQ (Table 1). CQ was predominantly used in Indonesia, followed by Thailand. A small number of patients in China, Philippines, and Singapore also received CQ in <10 visits.

Regarding disease activity at enrolment, the median SLEDAI-2K score and PGA were 4 [2, 6] and 0.5 [0.1, 1.0], respectively. Approximately 62% of patients had serological activity; about half of these (1,260/2,544) had clinical activity in addition to serological activity. An additional 14% of the study cohort (n = 575) had clinical activity only. Clinical activity was most frequently observed in the renal domain, followed by cutaneous, musculoskeletal and hematological systems (Table 1). About 12% of patients experienced flares and ∼38% had irreversible organ damage. 3% (n = 116) had scores in the SDI domain of retinal change/optic atrophy at enrolment; SDI scoring does not separate these two pathologies and does not specifically capture AM-related retinal toxicity.



Clinical characteristics during the study observation period

A total of 3,222 (79%) of patients used AM, predominantly HCQ [n = 3,053 (74%)], at least once during the study observation period (AM-ever). Likewise, 85% and 70% had used GC and IS, respectively, at least once.

At the visit level, study participants were taking AM in 66% of visits [n = 27,474; HCQ in 62% of visits (n = 25,692)]; PNL in 78% of visits (n = 32,632), and IS in 60% of visits (n = 25,098) (Figure 1). HCQ users were found to have used this medication in almost every visit (median [IQR]%-time of HCQ use under observation period was = 100% [100%, 100%]) On average, patients received 300 mg of HCQ per day (median [IQR] dose = 300 [200, 400] mg/day). Few patients received HCQ dose >400 mg/day in <0.2% of visits (n = 48). Furthermore, AM use was least frequent in visits with clinical activity only (55%); in these visits, patients’ median [IQR] HCQ dose was 200 [200, 400] mg/day. During visits with serological activity with or without clinical activity, patients received an average daily dose of 300 mg [IQR: 200, 400] HCQ. The APLC registry did not capture body weight data; therefore, we were unable to determine the AM dose as mg/kg.
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FIGURE 1
Medication use across study visits, stratified by clinical and serological disease activity, defined based on SLE disease activity Index (SLEDAI-2K). AM: anti-malarials, GC, glucocorticoids; HCQ, hydroxychloroquine; IS, immunosuppressants.


In terms of disease activity, the median [IQR] time-adjusted mean (TAM) SLEDAI-2K during the study observation period (also referred to as AMS) (26) was 3.0 [1.5, 4.7] while the median [IQR] TAM PGA was 0.4 [0.2, 0.7]. Patients experienced serological activity only in 35% of visits (n = 14,487); clinical activity only in 13% of visits (n = 5,296), and both clinical and serological activity in 27% of visits (n = 11,259). Patients had neither clinical nor serological activity (i.e., SLEDAI-2K = 0) in 25% of study visits (n = 10,611) (Figure 1). Approximately 48% had organ damage present at the end of study period. Fifty patients (1.4%) experienced new damage in the SDI retinal change/optic atrophy domain (Table 1).



Comparison of patient characteristics between AM-ever vs. AM-never patients

We compared patient characteristics of AM-ever patients to those who never used AM during study period [AM-never; n = 864 (21%)] (Tables 1). AM-never patients were older at SLE diagnosis and at study enrolment, and correspondingly had longer disease duration. Proportions of females and Asian patients were significantly higher in the AM-never group whereas the proportion of patients with tertiary education was significantly lower. Significantly higher proportion of patients in the AM-never group was from countries with GDP (PPP) <20,000 and received more GC and IS at enrolment. Although at enrolment the median SLEDAI-2K in the AM-never group was significantly lower than the AM-ever group (2[0, 6] vs. 4 [2, 6], p = 0.011), AM-ever patients were more likely to be experiencing a mild-to-moderate flare at enrolment.

During the study observation period the TAM SLEDAI-2K (AMS) was similar between the two groups but AM-never patients had higher exposure to GCs and IS medications. AM-never patients were also found to experience more severe flares and had higher mortality (Table 1). Although the AM-never group had a higher rate of organ damage present at enrolment, no statistically significant difference in organ damage accrual over time was observed between the two groups (Table 1).



Patient characteristics of HCQ users with ≥6 months of sustained use

Of the 3,053 HCQ-ever users, approximately 82% (n = 2,509) of patients had used HCQ for a sustained period of 6 months or more (≥6 m HCQ-users). Patients with <6 months of sustained HCQ use were younger and had significantly shorter study durations (median [IQR]: 0.2 [0, 0.7] years) (Supplementary Table S2). This indicates that they were recently enrolled and, therefore, had not been in the cohort for an extended period. Nearly 50% of these patients with <6 months of sustained HCQ were from countries with low GDP (PPP). While they experienced fewer disease flares and had less organ damage during the study period, their disease activity indicators such as TAM-SLEDAI (AMS) and TAM-PGA were similar to ≥6 m HCQ-users (Supplementary Table S2).



Prevalence of AM use by country

We further explored AM (-ever) use across the APLC participating countries (Figure 2; Supplementary Table S3). The prevalence of AM use significantly varied among countries. While countries such as Singapore, New Zealand, Philippines, Australia, China and South Korea had high prevalence of AM use (>85% of patients), other countries including Japan, Thailand and Indonesia had AM use in <50% of patients (Figure 2). Additionally, prevalence of GC used varied between 55% and 95%, and similarly, IS use ranged from 41% to 84% across countries (Figure 2a); notably the three countries with lowest AM use had highest use of GC, while countries with the lowest GC use all had >80% AM use. The prevalence of AM use significantly varied according to GDP(PPP) categories (Table 1). In terms of AM doses, while the median daily dose of HCQ in the overall cohort was 300 mg, it varied between 200 and 400 mg across countries, with a tendency toward lower doses in the majority of countries (Supplementary Table S3). Of note, HCQ was only approved for use in Japan in 2015, Thailand in 2004 and Indonesia in 2017, whereas approval in most other countries in the region predated the commencement of the APLC cohort.
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FIGURE 2
(a) Proportions of glucocorticoid (GC), anti-malarials (AM) and immunosuppressants (IS) use on a per-patient basis (-ever users), stratified by country; (b) proportions of AM use at first and last visit, stratified by country. AU, Australia; CH, China; HK, Hong Kong; ID, Indonesia; JP, Japan; KR, South Korea; MY, Malaysia; NZ, New Zealand; PH, the Philippines; SG, Singapore; LK, Sri Lanka; TW, Taiwan; TH, Thailand.


To examine changes in AM use over time, we compared AM use at the last visit with the enrolment (first) visit (Figure 2b). Proportions of AM use slightly dropped or remained similar in many countries, except for Japan where the proportion of users changed from 12.7% at first visit to 28.2% at last visit, probably reflecting the relatively recent approval of HCQ. The reduction in AM users in Thailand and Indonesia was notable than the other countries; in Indonesia, AM use reduced from 42% to 28.3%, while in Thailand, it reduced from 34.7% to 19.6%. (Figure 2; Supplementary Table S3). Table 2 summarizes the number of patients with retinal changes or optic atrophy, as reported in SDI, at first and last assessments by country. Data in this table are limited to patients with ≥2 SDI surveys. Thailand and Indonesia, notably the countries with the greatest reductions in AM use as well as the highest use of CQ, had the highest proportions of patients with retinal changes/optic atrophy at the end of the study observation period (17.7% and 8.6%, respectively).


TABLE 2 Percentages of patients with positive scores in the retinal change or optic atrophy SDI domain at first and last visits by country.
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Discussion

Despite recommendations for the use of AM therapy in the management of SLE in all patients with SLE unless contraindicated, we observed the use of these drugs in the Asia Pacific region is suboptimal, with significant variation across the 13 countries participating in the Asia Pacific Lupus Collaboration patient cohort. About one-fifth of this study cohort never received AM as part of their standard of care during the observation period. Patients who never received AM were older; had lower disease activity at enrolment, and were predominantly from less affluent countries. While the use of AM, especially HCQ, could be limited for some patients due to risk of retinal toxicity, <5% of the overall study cohort had any indication of possible retinal damage recorded using the SDI, although there were some differences across countries. Thailand and Indonesia had comparatively higher propotions of patients with retinal damage, lower proportions with AM use, and higher rates of CQ use compared to HCQ in other countries. The prevalence of AM use in Japan was also low, consistent with other observational studies from Japan (15) and likely related to the late approval of HCQ in Japan (2015) and historical factors related to CQ withdrawal in 1974 (27).

The reasons for sub-optimal use of AM therapy can be multi-factorial. As mentioned above, concerns about potential retinal toxicity associated with HCQ could have been a reason for reluctance in prescribing HCQ. In addition, patients might have discontinued or refused to start these drugs due to fear of vision issues, with patient preference being listed as a prevalent reason for HCQ discontinuation in a recent multicenter study (28). Other health concerns such as gastrointestinal disturbances, skin rashes and muscle weakness could contribute to non-adherence to HCQ as well. Lower prevalence of AM drug use in some lower GDP (PPP) countries highlight that use of these drugs, especially HCQ, could be limited due to cost, access to expert prescribers or healthcare infrastructure.

Current guidelines recommend HCQ dosing to be based on body weight, not exceeding 5 mg/kg/day (6, 7). A dose greater than this can lead to more than double the risk of retinal toxicity in patients with SLE (29). Very few patients received HCQ dose greater than 400 mg/day. This is in contrast to the observations reported from Europe where higher than recommended dosages of HCQ were prescribed to more than one-third of patients with lupus (12). However, the use of HCQ at less than the recommended dose can increase the risk of lupus flares (30). In this study, we observed that a significantly higher proportion of patients who never received AM experienced severe flares when compared with patients who received AM, and non-use of AM was also associated with higher GC and IS exposure and a higher prevalance of organ damage at study completion. While this is a descriptive study, we believe that these observations indirectly support the reported association of HCQ use with reduced flares and improved outcomes.

AM therapy is intended for long-term use to maintain disease control, even when symptoms are in remission. There is new evidence that HCQ should be given at a maintenace dose even when patients attain remission, as both reduction and discontinuation, compared to maintenance dose, can significantly increase the risk of flares (31). It was encouraging to observe that among HCQ-ever users, this medication was prescribed in almost every visit given the reported benefits of HCQ use in Asian patients with SLE such as protection against organ damage (32) and mortality (33).

There are some limitations to this study. Prescription of a medication does not guarantee patient adherence to taking the medication, and patient adherence to medications was not captured. There have been suggestions to monitor HCQ blood levels routinely in the management of SLE, as this has been shown to reduce the risk of active lupus and flares (34). It is important to note that only few centers from each country contributed data to the cohort, and data on per-country AM use therefore may not accurately represent the standard of care in the respective countries. While the study observation period spanned 2013 to 2020, not all centers joined at the same time. The impact of COVID-19 on HCQ use documented in this study is difficult to assess. Data pooling for this analysis was performed around the time the pandemic was emerging. During the COVID-19 pandemic, HCQ was widely discussed as a treatment for COVID-19, leading to shortages and affecting its availability for SLE patients (35). It is possible that the publicity around HCQ for COVID-19 may have led to confusion and conflicting information, affecting perceptions of its use in SLE. Strengths of the study include its size and the prospective data collection.

In summary, this study provides evidence that the use of AM drugs in SLE management in the Asia Pacific region is highly variable among countries, and is sub-optimal. This is concerning given the parallel findings of reduced rates of severe flare and of GC and IS use in patients using AM, and prior evidence on protective effects of HCQ against organ damage and mortality in SLE using Asian patient cohorts (32, 33). Our findings underscore the need to identify and implement strategies such as patient and physician education, patient adherence and improving healthcare access, in order to achieve optimal use of HCQ in SLE.
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