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Abstract 

Background: Hydroxychloroquine, a commonly prescribed treatment for systemic lupus erythematosus (SLE), 

has been associated with potential cardiac complications, including QTc prolongation. QTc prolongation 

increases the risk of arrhythmias and sudden cardiac death. This study aimed to evaluate electrocardiographic 

(ECG) abnormalities in Iranian SLE patients receiving hydroxychloroquine treatment. 
Materials and Methods: A cross-sectional study was conducted at the rheumatology clinic of Imam Hossein 

Hospital in Tehran, Iran. The study included patients diagnosed with systemic lupus erythematosus (SLE) 

receiving hydroxychloroquine treatment. Demographic and clinical data were collected through patient 

interviews and medical records. All participants underwent a 12-lead electrocardiogram (ECG), and the QT 

interval was corrected using the Bazett formula. QTc prolongation was defined as QTc≥450 ms. Additionally, 

fragmented QRS complexes, premature ventricular contractions (PVCs), and other ECG abnormalities were 

recorded.  

Results: A total of 81 SLE patients on hydroxychloroquine were analyzed. The mean age was 48.5 years, and 

the average QTc interval was 426.52 ms (SD: 28.82 ms). QTc prolongation was observed in 16.05% of cases. 

Fragmented QRS complexes were found in the inferior, and V1-V3 leads in several patients, while no right or 

left bundle branch blocks (RBBB or LBBB) were detected. Three patients presented with PVCs, and one case 

showed a Brugada pattern. 

Conclusion: QTc prolongation and fragmented QRS complexes were identified in many SLE patients treated 

with hydroxychloroquine. Regular ECG monitoring may be necessary for early detection of potential cardiac 

risks in this population. 
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Introduction 

Systemic lupus erythematosus (SLE) is a chronic 

autoimmune disease that affects multiple organ systems 

and increases the risk of cardiac abnormalities1-4. 

Hydroxychloroquine (HCQ), a cornerstone in the 
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management of SLE, is widely prescribed for its 

immunomodulatory and anti-inflammatory effects5-7. 

It acts by inhibiting toll-like receptors (TLR) and 

reducing the production of pro-inflammatory 

cytokines, helping to control lupus flares and reduce 

disease activity8-10. 

Hydroxychloroquine's relatively favorable safety 

profile compared to other immunosuppressive agents 

has made it a first-line therapy for long-term use in 

SLE5. However, recent studies have raised concerns 

about the potential cardiotoxicity of 

hydroxychloroquine (HCQ), linking its prolonged use 

to QT interval prolongation and various other 

electrocardiographic (ECG) abnormalities, such as 

fragmented QRS complexes, premature ventricular 

contractions (PVCs), and conduction disturbances like 

right and left bundle branch blocks (RBBB, 

LBBB)11-15.  

These cardiac changes may be more pronounced in 

patients with major organ involvement and could 

complicate the management of both the underlying 

disease and its cardiovascular sequelae. This study 

aimed to evaluate the prevalence of QTc prolongation 

and other electrocardiographic abnormalities in a 

population of Iranian SLE patients receiving 

hydroxychloroquine treatment. 

Methods 

Study Population: The study population consisted of 

systemic lupus erythematosus (SLE) patients under 

hydroxychloroquine treatment who attended the 

rheumatology clinic at Imam Hossein Hospital from 

April 2023 to October 2024. Inclusion criteria were 

patients diagnosed with SLE and receiving 

hydroxychloroquine. Exclusion criteria included (1) 

patients who declined participation and (2) those with 

known cardiac diseases. Informed consent was 

obtained from all participants before their inclusion in 

the study. The study was approved by the Ethics 

Committee of Imam Hossein Hospital (Ethics code: 

IR.SBMU.RETECH.REC.1402.701). 

Data Collection: Data were collected through patient 

interviews and the acquisition of a standard 12-lead 

ECG using an ECG recording device [16]. A 

researcher-developed checklist was employed to 

record data under the study objectives. The collected 

data included demographic information, clinical 

variables, and electrocardiographic parameters. The 

ECGs were analyzed for QT intervals and any 

electrocardiographic abnormalities, such as QTc 

prolongation, fragmented QRS complexes, and bundle 

branch blocks. 

Study Procedure: After obtaining informed consent, 

eligible SLE patients receiving hydroxychloroquine 

were invited to participate during their clinic visits. 

Disease activity was assessed using the Systemic Lupus 

Erythematosus Disease Activity Index (SLEDAI), and 

patients were categorized into two groups: major and 

minor organ involvement17. Demographic and clinical 

data, including medication dosage, concomitant 

treatments, and disease duration, were collected 

through patient interviews or medical records. 

All patients underwent a 12-lead ECG for QT interval 

assessment and electrocardiographic abnormality 

screening. QTc intervals were corrected using Bazett's 

formula, with QTc prolongation defined as ≥450 ms 

[18]. Additional ECG findings, such as fragmented 

QRS complexes, PVCs, and BBB, were also recorded 

and analyzed. 

Statistical Analysis: Descriptive statistics were used to 

summarize the demographic, clinical, and 

electrocardiographic data. The collected variables' mean, 

standard deviation, and frequency were calculated. Cases 

of QTc prolongation, fragmented QRS complexes, 

PVCs, and other ECG abnormalities were categorized 

and presented as percentages. All data were processed 

using SPSS statistical software, version 26. 

Results 

In this study, 81 cases of SLE patients undergoing 

treatment with hydroxychloroquine were analyzed for 

QTc prolongation and electrocardiographic 

abnormalities. The mean age of the patients was 48.5 

years, with an age range spanning from 18 to 74 years.  

The mean QTc interval across all cases was 426.52 ms, 

with a standard deviation of 28.82 ms, indicating a 

relatively homogenous distribution of QTc values 

within the cohort (Table 1). 

QTc prolongation (QTc ≥ 450 ms), a known risk factor 

for torsades de pointes and other arrhythmias, was 

observed in 13 cases (16.05%). Among these patients, 

the QTc intervals ranged from 450 ms to the maximum 
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recorded value of 507 ms. The remaining 68 cases 

(83.95%) had QTc values within the normal range 

(<450 ms), with the lowest QTc measured at 367 ms 

(Table 2). 

Fragmented QRS complexes, indicative of myocardial 

scarring or conduction delays, were identified 

predominantly in the inferior and V1-V3 leads, 

affecting 27 cases (33.33%). These findings may 

suggest underlying myocardial involvement in SLE 

patients. Importantly, no instances of RBBB or LBBB 

were reported, except for one case presenting with a 

Brugada pattern in V1, a marker of increased 

arrhythmic risk. Additionally, three patients (3.70%) 

presented with PVCs, which, while often benign, may 

warrant closer monitoring in this population given 

their potential to precipitate more serious arrhythmias.  

Discussion 

The main findings of this study indicate that 16.05% 

of Iranian SLE patients undergoing 

hydroxychloroquine treatment exhibited QTc 

prolongation (QTc ≥ 450 ms). The mean QTc interval 

was 426.52 ms, with the highest recorded QTc 

reaching 507 ms. A notable presence of fragmented 

QRS complexes, particularly in the inferior and 

precordial leads (V1-V3), was also observed. Other 

electrocardiographic abnormalities included PVCs in 3 

patients (3.7%), while no significant BBB was detected 

except for one case showing a Brugada pattern in lead 

V1. 

These findings highlight the potential risk of QTc 

prolongation and other arrhythmogenic abnormalities 

in SLE patients treated with hydroxychloroquine. QTc 

prolongation has been associated with an increased risk 

of ventricular arrhythmias, making monitoring QTc 

intervals in these patients essential [19, 20]. Although 

hydroxychloroquine is generally considered safe, 

particularly at therapeutic doses, its effects on cardiac 

conduction warrant careful observation in certain 

patient populations, especially those with additional 

risk factors like concomitant medications or electrolyte 

disturbances. 

The presence of fragmented QRS complexes is 

particularly interesting, as it may indicate myocardial 

scarring and an elevated risk of arrhythmic events. 

Previous studies have shown a link between fragmented 

QRS and adverse cardiac outcomes in other diseases. 

However, its significance in SLE patients remains less 

clear and should be the focus of future research21-22. 

Although generally benign in isolated cases, PVCs may 

assume clinical importance when occurring in 

conjunction with other electrocardiographic 

abnormalities, such as QTc prolongation or fragmented 

QRS complexes. In this context, patients with PVCs 

should be monitored more closely for any progression 

toward more serious arrhythmias. 

The absence of significant BBB in this cohort suggests 

that these conduction disturbances are not a primary 

concern in SLE patients treated with 

hydroxychloroquine. However, the single case of the 

Brugada pattern noted in lead V1 is clinically relevant, 

as Brugada syndrome is a known risk factor for sudden 

cardiac death due to ventricular arrhythmias. 

The findings of this study have important clinical 

implications for the management of SLE patients 

undergoing hydroxychloroquine treatment. Identifying 

QTc prolongation in a significant portion of patients 

suggests that regular ECG monitoring is crucial in 

preventing potentially life-threatening arrhythmias, 

particularly in patients with additional risk factors or 

Table 1. QTc Interval Analysis. 

Parameter Value 

Mean QTc (ms) 426.52 

Standard Deviation (ms) 28.82 

QTc Prolongation (≥450 ms) 13 

Normal QTc (<450 ms) 68 

Maximum QTc (ms) 507 

Minimum QTc (ms) 367 

 

Table 2. Electrocardiographic Abnormalities. 

Abnormality Frequency Percentage 

QTc Prolongation (≥450 ms) 13 16.05% 

Sinus Tachycardia 3 3.70% 

PVCs (Premature Ventricular 

Contractions) 
3 3.70% 

Fragmented QRS (Inferior/V1-

V3) 
27 33.33% 

Brugada Pattern 1 1.23% 

Right Bundle Branch Block 

(RBBB) 
0 0% 

Left Bundle Branch Block 

(LBBB) 
0 0% 
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concomitant medications that may affect cardiac 

conduction19, 20. Given that hydroxychloroquine is 

widely prescribed for SLE and other autoimmune 

diseases, clinicians should consider routine QTc 

interval assessments, especially in those with 

prolonged treatment durations or higher drug dosages. 

The presence of fragmented QRS complexes, which 

may reflect myocardial scarring or fibrosis, could help 

identify patients at risk of more serious arrhythmias. 

This observation raises the need for further 

investigation into the long-term cardiovascular risks in 

SLE patients. Clinicians may need to incorporate 

additional diagnostic tools, such as echocardiography 

or cardiac MRI, to understand the cardiac involvement 

in these patients better. 

This study contributes valuable data that could inform 

future guidelines on the cardiac monitoring of SLE 

patients on hydroxychloroquine therapy. The 

electrocardiographic abnormalities identified may 

guide risk stratification and personalized treatment 

plans, improving patient outcomes. Future research 

should explore the pathophysiological mechanisms 

underlying these ECG changes and their long-term 

impact on cardiovascular morbidity and mortality. 

This study was limited by its cross-sectional nature, 

which restricts the ability to conclude the long-term 

outcomes of patients with electrocardiographic 

abnormalities. Additionally, the relatively small 

sample size and single-center setting may limit the 

generalizability of the findings. Larger, multicenter 

studies with longitudinal follow-up are necessary to 

validate these results and explore the clinical 

implications of the identified ECG abnormalities. 

Conclusion 

Our study highlights a significant prevalence of QTc 

prolongation and fragmented QRS complexes in SLE 

patients on hydroxychloroquine, underscoring the 

need for regular electrocardiographic monitoring in 

this population. Given the potential arrhythmic risks 

associated with these findings, further studies are 

needed to investigate their long-term cardiovascular 

impact and guide appropriate management strategies 

for SLE patients undergoing hydroxychloroquine 

treatment. 
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