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Introduction: The antimalarials chloroquine and hydroxychloroquine have been used for several decades in treating malaria and some autoimmune diseases—mainly rheumatoid arthritis (RA) and systemic lupus erythematosus (SLE)—with excellent efficacy and safety. Due to the massive use of antimalarials worldwide for managing SARS-CoV-2/COVID-19 infection during the last 2 years and the consequent increase in cardiac arrhythmia, fear has risen about the safety of using antimalarials, especially for patients with increased cardiovascular risk.
Objective: To describe a real-life experience about the safety of antimalarials in the setting of a single rheumatological center in Colombia.
Methods: This is a cross sectional study that includes patients diagnosed with RA and treated with antimalarials between 2020 and 2021. Clinical follow-up information was gathered from the medical records, and all reported adverse events were described.
Results: A total of 957 patients were included, primarily women (79.2%). The most frequent comorbidities were hypertension and osteoporosis. Chloroquine use was more frequent than hydroxychloroquine (86.4% vs. 13.6%). During the observation period, 243 (25.4%) patients presented at least one adverse event, 72 (29.6%) had retinal toxicity, 85 (35%) dermatological events, and 81 (33.3%) gastrointestinal intolerance. Other adverse events reported less frequently (15.2%) included headache, dizziness, lipothymia, and elevated transaminases. There were no reports of cardiovascular events from the period of antimalarial use to the date of data collection despite the high frequency of previous metabolic or cardiovascular disease in this cohort.
Conclusion: This study reasserts the evidence of antimalarials safety profile for patients with rheumatological conditions such as RA. RA patients that were treated with antimalarials at doses recommended by the guidelines had no cardiovascular events.
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1 INTRODUCTION
The antimalarials initially used to manage Plasmodium spp infection have been used in recent decades to treat rheumatic diseases like rheumatoid arthritis (RA) and systemic lupus erythematosus (SLE) because they help control joint and skin manifestations (Plantone and Koudriavtseva, 2018). The mechanisms of action these medications have are not fully understood yet. However, their effects are known to modify the functionality of Toll-like receptors and reduce the secretion of interleukins (Rosenbaum et al., 2016). Nevertheless, they are commonly used and crucial in patients with RA or SLE to control the inflammatory disease activity (Schrezenmeier and Dörner, 2020).
In the 1990s, the safety of this pharmacological group began to be discussed due to reports of some adverse effects, mainly ophthalmological. However, over the years, several studies have shown that chloroquine (CQ) and hydroxychloroquine (HCQ) are safe for patients with rheumatic diseases. Therefore, considering the risk/benefit balance, people with these pathologies are currently treated with antimalarials following international guidelines (Mackenzie, 1983; Felson et al., 1990; Fries et al., 1993).
RA is a chronic, autoimmune, and systemic disease which is characterized by inflammation in the synovial membrane that causes swelling, pain, and stiffness in the joints. Illness could generate other extraarticular manifestations (Smolen et al., 2016). Treating diseases depends on disease activity and extraarticular compromise. Many studies demonstrate the usefulness of the antimalarials in controlling the disease and explained the importance of following the, mainly ocular, adverse events (Mackenzie, 1983).
In 2020, the coronavirus disease (COVID-19) pandemic caused by the SARS-COV2 led physicians to use multiple experimental pharmacological treatments, including HCQ and CQ combined with antibiotic agents (Wong et al., 2021). Unfortunately, the outcomes of clinical trials were not encouraging and showed high toxicity, mainly cardiovascular, with increased frequencies of QT interval prolongation and arrhythmias (Bansal et al., 2021). Once again, this finding raised questions about the safety of using antimalarials, especially in patients with increased cardiovascular risk. Likewise, this concern caused antimalarial treatment for patients with autoimmune diseases to be suspended, and this generated a higher frequency of disease relapses (Saldarriaga Rivera et al., 2020; Egeli et al., 2021).
Considering the frequency and the risks linked to using antimalarials, the purpose of the study is to describe the safety profile of these medications and, evaluate cardiotoxicity and other adverse events in patients with RA that were admitted to a specialized rheumatology center in a real-life experience.
2 MATERIALS AND METHODS
2.1 Study design
This is a cross sectional study that included patients diagnosed with RA and treated with antimalarial agents, regardless of the treatment start date or duration. All the clinical records of patients that were seen at the rheumatological center from January 2020 to December 2021 were included.
2.2 Population
The following were considered inclusion criteria: 1) Age of 18 or above 2) a confirmed diagnosis of RA [International Classification of Diseases (ICD): M069, M059, M060] based on the classification criteria of the American College of Rheumatology/European League Against Rheumatism (Aletaha et al., 2010) and 3) use of antimalarials during the follow-up period, regardless of the type (CQ 3.5–4 mg/kg daily/HCQ 6–6.5 mg/kg daily, according to the institution protocol and international guidelines) (Mackenzie, 1983; Felson et al., 1990). Conversely, the following were exclusion criteria: 1) Patients with a confirmed diagnosis of juvenile arthritis based on international criteria and 2) patients who did not have three or more visits during the follow-up period (for any reason, for example, administrative reasons, change of insurance, change of city, so on).
2.3 Patient assessment
All patients are treated in a specialized multidisciplinary program, including experienced rheumatologists who determine the appropriate doses of medications. Additionally, the “treat to target, T2T″ management strategy is used for follow-up and outcomes (Smolen, 2016). Patients come on a monthly-bimonthly basis and are evaluated by a multidisciplinary team, including a nutritionist, a pharmaceutical chemist, and a psychologist.
All patients in the specialized multidisciplinary program received pharmaceutical care consisting of medication review follow-up based on Dáder’s method (DMet) (Sabater Hernadez et al., 2007), (Pharmaceutical Care Research Group, 2006). This is a systematic process developed by the Research Group of Pharmaceutical Care at the University of Granada, Spain that includes health education, help in adhering to treatment, registration of adverse drug reactions, and therapeutic drug monitoring of disease-modifying antirheumatic drugs (DMARDs).
2.4 Data collection
Data were collected from medical records under strict confidential and anonymized information management criteria. Baseline clinical data, including the evaluation of RA activity by measuring disease activity using the disease activity score 28 joints (DAS28) (Prevoo et al., 1995) and the Health Assessment Questionnaire (HAQ) (Bruce and Fries, 2005), and follow-up data were gathered to analyze the hematologic, liver, and renal function and inflammatory activity. In addition, data regarding the medications used for the underlying disease and other laboratory test results of interest were collected. The primary outcome was the presence of antimalarial adverse events. These events were defined, reported on, and described by the treating physician and the pharmaceutical chemist (under the DMet program).
The Third Consensus of Granada (TCG) was used to classify drug-related problems (Comité de Consenso, 2007). This classification includes three categories. The first category is related to need, the second is related to efficacy, and the last one is related to adverse reactions to medications, and this is the one that we used to classify adverse events related to antimalarials. Each patient was registered and all adverse events that they had presented up until the data collection date were included. Additionally, the adverse drug reaction probability was assessed according to the Naranjo probability scale (Naranjo et al., 1981). Therefore, this probability was categorized by taking sum of the 10 questions and grouped as definite, probable, possible, or doubtful if the total score was ≥9, 5–8, 1–4, and 0 respectively.
Analyzes were done in R statistical software. Qualitative variables are presented through frequencies and percentages. The quantitative variables are presented as means and standard deviations, or medians and interquartile ranges, depending on their distribution based on the Kolmogorov-Smirnov test.
2.5 Ethics statement
This research was approved by the Human Research Ethics Committee - Hospital de San José, Bogotá, Colombia (File 0317-2021, 1 June 2021) and follows the declaration of Helsinki’s guidelines and the ethical principles of human research.
3 RESULTS
3.1 Population characteristics
Records of 957 patients from 1 January 2020, to 31 December 2021 were included in the study. The characteristics of these patients are described in Table 1. Metabolic and cardiovascular alterations were the main comorbidities found in the cohort; arterial hypertension (30.3%) was the most prevalent, followed by osteoporosis (27%) and diabetes mellitus (9.5%). Most of the patients evaluated were in remission (539, meaning 59.4%) or had low disease activity (141, meaning 15.5%). Moreover, the HAQ showed that the patients’ functionality, in general, was not compromised (see Table 1).
TABLE 1 | Characteristics of the study cohort.
[image: Table 1]3.2 Pharmacological treatment and adverse events
Regarding the pharmacological treatment of RA, 89.3% of patients received conventional synthetic DMARDs (csDMARDs), while 10.7% received treatment with biologic DMARDs. Two types of antimalarials were administered to patients: CQ with a dose of 250 mg/day in 86.4% of cases and HCQ with a dose of 200 mg/day in 13.6% of cases. During the follow-up, 67 (7%) patients had a therapeutic failure.
Based on the TCG classification criteria of the drug related problems exposed, we identified 275 adverse reactions to medications (third category of the TCG) attributed to antimalarials that were found in 243 (25.4%) patients. The most frequent events were dermatological events in 85 (35%) patients, followed by gastrointestinal intolerance in 81 (33.3%), and retinal toxicity in 72 (29.6%). Patients could present more than one pharmacological-related adverse event. The description of the adverse events is shown in Table 2. There were no reports of cardiovascular events at the time the data collection was completed. Based on Naranjo probability scale, 100% of dermatological, gastrointestinal intolerance, retinal toxicity and elevation of serum transaminases adverse events were classified as probable, the remaining adverse events were classified as possible (Table 2).
TABLE 2 | Typification of adverse events due to antimalarials.
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Antimalarial toxicity has been a concern among rheumatologists in the search for a balance between therapeutic effects and low toxicity. In 2-years of follow-up, this study showed a low prevalence of cardiotoxicity and other major events in RA patients. These medicines has been widely used over the years to fight malaria, treat rheumatic diseases, and recently in the treatment of COVID-19 based on its immunomodulatory, direct anti-inflammatory, and indirect antiviral properties (Vitte et al., 2020); however, they are no longer being used (Paliani and Cardona, 2020).
During the COVID-19 pandemic, publication of scientific articles increased due to the need for immediate information that would allow healthcare workers to make decisions about the care given to patients admitted to intensive care units. This urgent necessity undermined scientific accuracy, and in some cases, the information came from unclear sources and led to the retraction of several articles (Mehra et al., 2020; Lee et al., 2021). These COVID-19 studies concluded that the use of antimalarials increased cardiac arrhythmia in patients admitted to intensive care units. This premise was dangerous because patients with rheumatic diseases that were using antimalarials were the ones mainly affected by questioning of the safety of these drugs. It is noteworthy that in most of the COVID-19 studies, antimalarial doses were 1.5 to twice the dose used in the rheumatology setting (U.S. National Library of Medicine, 2022). Furthermore, although the administration period of antimalarials in such studies is shorter than the one used in RA treatment, in most, they have been used in conjunction with other medications such as antibiotics that are not frequently used in the rheumatology field.
This real-world study of evidence that included 957 patients identified a demographic of rheumatic diseases that is well-known: a predominance of women (Favalli et al., 2019). Similarly, the incidence of RA has been observed after the age of 50 as seen in this study which 75.4% of patients were over 40 years old (van der Woude and van der Helm-van Mil, 2018). The most common comorbidities in this group of patients were those related to metabolic syndromes like arterial hypertension and diabetes mellitus. The convergence between those comorbidities and RA has been extensively studied, and the conclusion was that these two entities share common pathophysiological pathways associated with pro-inflammatory states. In these states, cytokines, such as tumour necrosis factor (TNF) and interleukin-6 (IL-6), play a crucial role (Kerekes et al., 2014). Arterial hypertension was the main comorbidity in the cohort, with a prevalence of 30%, similar to that found in other studies (Romano et al., 2018). Osteoporosis was the second comorbidity found in our study. Several investigations have found a pathophysiological relationship between osteoporosis and autoimmune diseases. This relationship can be explained by a pro-inflammatory state where IL-6 and TNF increase osteoclast activity and osseous tissue damage (Adami and Saag, 2019). Diabetes mellitus was another prevalent disease in this group that also presents pro-inflammatory conditions and generates insulin resistance when simultaneously using corticosteroids (Romano et al., 2018). Thus, our population had characteristics of a typical real-life cohort with rheumatic involvement undergoing treatment. Remarkably, there were no cardiovascular adverse events despite the patients’ cardiometabolic context.
Regarding treatment, most patients remained under pharmacological treatment with csDMARDs based on the treatment guidelines and the disease activity as expected. The choice between CQ and HCQ depended on the disease’s activity, availability of medicine, and treating physician. In our study, 86% of patients received CQ, while in the report by Cabral et al. 55% of patients were treated with HCQ and 25% with CQ (Cabral et al., 2019).
This study found that dermatological adverse events were the most common, followed by gastrointestinal and ocular ones. These findings are similar to those reported by Mittal et al. (2018), where the main adverse event was dermatological, followed by gastrointestinal intolerance and neurological disorders. Visual disturbances are one of the most feared adverse effects, and the risk has been demonstrated to be greater in patients medicated with CQ (Mittal et al., 2018). These adverse effects were observed in 7.5% of our patients. It has been suggested that these disturbances are due to alterations in the retinal pigment epithelium that reduces central and night vision (Rosenbaum et al., 2016). Therefore, people on antimalarials should undergo routine examinations to detect visual disturbances, mainly visual field tests once a year after the fifth year of treatment (Peponis et al., 2010).
The results of the present study agree with those found by Majewski et al., who analysed 152 patients with rheumatic diseases (29 with RA) that were treated with antimalarials. Their study was done because of concerns generated about the use of these drugs in the context of COVID-19 and the possible cardiovascular risk they may cause. They found a frequency of 6.6% of adverse ophthalmological events and 22.4% of other adverse events but highlighted that no statistically significant correlation was found among adverse events, age, chronic heart or liver disease, or high blood pressure for both drugs (Majewski et al., 2021).
The cardiovascular effects linked to antimalarials are mainly those that compromise the cardiac conduction system followed by the ones that alter anatomy (Desmarais et al., 2021; Eveleens Maarse et al., 2022). In this regard, none of our patients presented adverse cardiovascular effects during the study period. This takes into account the fact that their treatment was carried out in a specialized multidisciplinary program by rheumatologists with a lot of experience and who are administering proper doses. In addition, patients were in a pharmaceutical program that follows a special methodology (DMet program). A systematic review by Chatre et al. showed that cardiovascular adverse events are rare but serious. Furthermore, her study showed that these adverse events were mainly related to CQ use over extended periods (median 7 years, minimum 3 days, maximum 35 years) and high cumulative doses (median 1,235 g for HQC and 803 g for CQ) (Chatre et al., 2018). Additionally, another systematic review evaluated the frequencies of serious adverse events such as retinopathy, and cardiac complications through randomized clinical trials of patients with malaria and non-malarial conditions. It was found that CQ and HCQ are unlikely to increase serious adverse events and such events are low in frequency in both malarial and non-malarial conditions (Souza Botelho et al., 2021).
Likewise, some studies have shown that the incidence of long QT syndrome and arrhythmia-related hospitalization is low for RA patients during the first year of treatment using HCQ or another non-biological DMARD. Furthermore, there was no evidence of a link between HCQ therapy and an increased risk of adverse cardiovascular events or death (Faselis et al., 2021). Indeed, some studies showed that the use of HCQ was not linked to the development of heart failure in patients with RA (Sorour et al., 2021). However, another study showed that HCQ and methotrexate had similar risks of sudden cardiac death, ventricular arrhythmia, or major adverse cardiovascular event in older RA patients. Therefore, those with a history of heart failure who started to take HCQ had higher risks of a major adverse cardiovascular event, cardiovascular mortality, all-cause mortality, and myocardial infarction (D’Andrea et al., 2022). Similarly, another study that involved patients with RA and SLE showed that the use of HCQ did not increase the risk of cardiac and ventricular arrhythmias regardless of the treatment duration (Lo et al., 2021a).
During the pandemic, research showed that arrhythmogenic effects were mainly due to pharmacological interactions with other drugs, such as azithromycin, and the use of HQC and CQ in critically ill patients (Bansal et al., 2021; Budhathoki et al., 2021). In this respect, the study carried out by Lozano-Cruz et al. showed that adverse events (including electrocardiographic alterations, such as prolongation of the corrected QT interval, p = .38 and ventricular arrhythmias, p = .058) in patients with COVID-19 treated with antimalarials were similar to those who did not receive antimalarials in medical centers with strict drug monitoring. Also, it should be noted that these drugs do not improve survival from COVID-19 in patients who receive optimal medical care.
On the other hand, the cardioprotective effect of antimalarials in inflammatory diseases that increase cardiovascular risk, such as rheumatic diseases, is well known. Thus, a meta-analysis involving patients with RA and SLE showed that using CQ/HCQ reduced the risk of cardiovascular disease in patients with rheumatic diseases (RR 0.72, 95% CI: 0.56–0.94, p = 0.013) (Liu et al., 2018) (Souza Botelho et al., 2021). Furthermore, studies after this meta-analysis have corroborated the results in patients with SLE (Lo et al., 2021b; Rúa-Figueroa et al., 2022).
Based on these studies, the concerns about the cardiovascular safety of antimalarials, and the findings of COVID-19 studies, the American College of Rheumatology issued a document called the American College of Rheumatology White Paper on Antimalarial Cardiac Toxicity that highlighted current data indicating that HCQ and CQ are invaluable drugs in the treatment for rheumatic and dermatologic diseases. Also, it stated that cardiac toxicity related to HCQ/CQ treatment for rheumatic diseases is rare. Still, it is slightly associated with QTc interval prolongation, especially for patients taking additional QTc prolonging drugs. Therefore, they suggest evaluating the safety profile of concomitant medications and the patient’s cardiovascular risk before prescribing these drugs and doing more research on this subject (Desmarais et al., 2021).
It is noteworthy that, like other drugs, toxic doses of antimalarials, described in cases of overdose, poisoning or suicidal attempt (Reddy and Sinna, 2000; Yanturali et al., 2004; Gunja et al., 2009), have been associated with fatal outcomes (Messant et al., 2004; White, 2007); mainly caused by hydroelectrolytic disbalance (i.e., severe hypokalemia) and cardiovascular effects, mostly life-threatening ventricular arrhythmias. Although cases of cardiomyopathies secondary to its chronic use have been described (Chatre et al., 2018), it is rare in patients with rheumatic diseases, where the drug doses used are those recommended by clinical practice and therefore the possibility of presenting this type of event is not expected. Therefore, these medications should be only based on guidelines management, being strictly monitored by multidisciplinary teams, and evaluating the risk-benefit of their use.
The main limitations in the present study are the fact that only frequencies of the adverse events are described, and sub-categories of adverse reactions are not differentiated by system. Also, validity can be questioned by the inherent limitations of the study design. Furthermore, these results cannot be generalized to populations other than those who are treated in a specialized multidisciplinary program under the T2T management strategy, therefore this circumstance can be considered an additional limitation of the study.
5 CONCLUSION
The use of antimalarials for patients with autoimmune diseases, especially RA, is effective during active disease. For some time, there were doubts about their safety and adverse effects, and these increased during the COVID-19 pandemic. This study found that the main alterations that developed were dermatological, gastrointestinal intolerance, and retinal toxicity. They were expected based on the known safety profile of these drugs, and no patient developed adverse cardiovascular effects. These findings reinforce the evidence that antimalarials are drugs with proven cardiovascular safety in rheumatic patients. It is crucial to continue researching pharmacovigilance to consolidate the safety profile of these drugs that are widely used and effective in treating patients with rheumatic diseases.
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Variable n =957

Age, median (IQR) 61 (19)
Sex, Woman. n (%) 758 (79.2)
Weight, median (IQR) 63 (16)
Comorbidities
Arterial hypertension, n (%) 290 (30.3)
Osteoporosis, n (%) 258 (27)
Diabetes mellitus, n (%) 91 (95)
Sjogren’s syndrome, n (%) 73 (76)
CVD, n (%) 46 (48)
CKD, n (%) 6 (0.6)

ical and paraclinical evaluation

DAS28, median (IQR) 238 (11)
HAQ, median (IQR) 013 (05)
Hemoglobin, median (IQR) 141 2.1)
Leukocytes, median (IQR) 8100 (16,422)
ESR, median (IQR) 16 (23)
Creatinine, median (IQR) 07 (027)
GER, median (IQR) 83 (40.93)

‘Concomitant pharmacological treatment

conventional DMARDs 855 (89.3)
Biologic DMARDs 102 (10.7)

CVD, cardiovascular disease; CKD, chronic kidney diseases DAS28, disease activity score 28 joints; DMARD, Disease-Modifying Antirheumatic Drug; n, Sample Size; HAQ, health assessment
questionnaire; IQR. interquartile range: ESR, erythrocyte sedimentation rate; GFR. glomerular filtration rate.
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