
HEALTH SCIENCES
MEDICINE

Original Article

This work is licensed under a Creative Commons Attribution 4.0 International License.

J Health Sci Med. 2025;8(2):308-312

DOI: 10.32322/jhsm.1625339

Corresponding Author: Damla Geçkalan, drdamlageckalan@gmail.com

Cardiac rhythm disturbances associated with hydroxychloroquine 
and azithromycin combination in children with COVID-19 

pneumonia

Damla Geçkalan1, Rahmi Özdemir2, Yasin Yılmaz3, Cemile Hilal Çelik3, 
Batuhan Berk Demir3, Yeşim Tunç4

1Department of Pediatrics, Bakırçay University Çiğli Training and Research Hospital, İzmir, Turkiye
2Division of Pediatric Cardiology, Department of Pediatrics, Faculty of Medicine, İzmir Katip Çelebi University, İzmir, Turkiye

3Department of Pediatrics, Faculty of Medicine, Kütahya Health Sciences University, Kütahya, Turkiye
4Department of Biostatistics, Faculty of Medicine, Kütahya Health Sciences University, Kütahya, Turkiye

Cite this article as: Geçkalan D, Özdemir R, Yılmaz Y, Çelik CH, Demir BB, Tunç Y. Cardiac rhythm disturbances associated with 
hydroxychloroquine and azithromycin combination in children with COVID-19 pneumonia. J Health Sci Med. 2025;8(2):308-312.

Received: 22.01.2025                  ◆                  Accepted: 25.02.2025                  ◆                  Published: 21.03.2025

ABSTRACT
Aims: At the beginning of the COVID-19 pandemic; it has been shown that receiving hydroxychloroquine and azithromycin 
treatment decrease viral carriage of coronavirus in patients. In this study, we aimed to evaluate electrocardiography (ECG) 
abnormalities in pediatric patients with COVID-19 pneumonia receiving combined therapy with hydroxychloroquine and 
azithromycin.
Methods: In this study; ECG and laboratory parameters of 24 children with COVID-19 pneumonia who were treated with 
hydroxychloroquine and azithromycin at Health Sciences University between June 2020 and November 2020 were analyzed 
retrospectively. P wave dispersion (PWd), QT interval (QT), QT dispersion (QTd), QTc interval (QTc), QTc dispersion (QTcd), 
Tpeak-Tend interval (Tp-e), Tp-e dispersion (Tp-ed), Tp-e/QT, Tp-Te/QTc ratios were evaluated with 12 lead ECG. ECG 
parameters and QTc interval were compared before and after (5 days) the treatment.
Results: The mean age was 13±4.5 years and 62.5% were female. Median hospitalization length was 6 days. There was no 
statistically significant difference between the PWd, QT and QTc interval, QTd, QTcd, Tp-e interval, Tp-e dispersion, Tp-e/QT, 
Tp-e/QTd measurements and ratios of the before and after treatment. A significant difference was found for the decrease in 
hearth rate in regard to the measurement before and after the treatment. 
Conclusion: In our study, there were no rhythm problems which were observed on ECG in pediatric patients receiving 
hydroxychloroquine and azithromycin combination therapy for COVID-19 pneumonia. We also found that laboratory 
parameters were not specific for COVID-19 pneumonia in children.
Keywords: Azithromycin, COVID-19, D-dimer, hydroxychloroquine, side effects, QTc prolongation

INTRODUCTION
COVID-19 (Coronavirus disease 2019) is primarily known 
as a respiratory infection due to the SARS-CoV-2 virus. But 
it has been shown to be a multisystemic disease involving 
the cardiovascular, gastrointestinal, hematopoietic and 
immune systems.1 Although data and treatments related to 
adult patients were mostly published at the beginning of the 
pandemic, publications began to appear on diagnosis and 
treatment in children over time.2 Following the start of the 
COVID-19 pandemic in Turkiye, a data announced by the 
Ministry showed that there were 198.284 COVID-19 cases in 
Turkiye as of June 28, 2020, and 14.388 of them were children 
aged 15 and under (7.3%).3 It was observed that clinical and 
laboratory findings in children were different from those in 

adults. Laboratory findings regarding COVID-19 in children 
were found to be similar to findings in other coronavirus 
infections. In studies; WBC was mostly normal or low and 
CRP was reported as normal. In severe cases, high D-dimer 
levels have been reported.4,5

However, there were differences in the protocols implemented 
by countries and recommended by ministries of health during 
the new COVID-19 epidemic. While hydroxychloroquine was 
recommended in some countries, it was not recommended 
in some countries due to its side effects.6-8 Chloroquine, 
which was started to be used in the treatment of malaria 
in the 1950s, also used for anti-inflammatory treatment 
of lupus erythematosus and rheumatoid arthritis. Studies 
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have been published showing that it is also effective against 
viruses in the COVID-19 pandemic.9,10 After these studies, 
it was included in the treatment protocol of the COVID-19 
treatment in some countries such as Turkiye and China. But 
later that, hydroxychloroquine and azithromycin combined 
therapy was published to increased mortality, viral spread, 
hospitalization and cardiac side effects.6-8 And later this 
combination was ceased due to side effects. The most feared 
side effect in combined therapy is QTc prolongation, which 
has been reported to occur in 0.67% of adult patients.11,12 
Food and drug administration (FDA) cautions against use of 
hydroxychloroquine or chloroquine for COVID-19 outside 
of the hospital setting or a clinical trial due to risk of heart 
rhythm problems.13 

In the treatment protocol of the Ministry of Health in 
Turkiye, hydroxychloroquine and azithromycin treatment 
was recommended firstly in adult patients. Also, it was added 
to the pediatric COVID-19 pneumonia treatment protocol in 
March 2020, in Turkiye.14 After FDA notification, the Turkish 
Ministry of Health removed the combined therapy from the 
pediatric treatment protocol on May 2021.15,16 But this cases 
gave the opportunity to evaluate the rhythm disturbances 
among children who had this combination therapy. 

In this study, we aimed to evaluate ECG abnormalities 
(cardiac repolarization inhomogeneity and QTc prolongation) 
in pediatric patients with COVID-19 pneumonia 
receiving combined therapy with hydroxychloroquine and 
azithromycin.

METHODS
The study was carried out with the permission of the Kütahya 
Health Sciences University Rectorate Non-interventional 
Clinical Researches Ethics Committee (Date: 30.06.2021, 
Decision No: 2021/11-17). All procedures were carried out in 
accordance with the ethical rules and the principles of the 
Declaration of Helsinki.

In this study, 24 pediatric COVID-19 pneumonia patients 
treated with hydroxychloroquine and azithromycin 
combination between June 2020 and November 2020 in 
the pediatric pandemia service at Kütahya Health Sciences 
University of Health Sciences were retrospectively analyzed 
for cardiac dysrhythmia before and after the treatment. 
Patients with congenital or acquired heart disease, patients 
diagnosed with myocarditis and patients being treated in 
intensive care unit were excluded from the study. All patient’s 
echocardiography and 12 lead ECG analysis were evaluated 
by a pediatric cardiologist. We evaluated ECG and laboratory 
parameters in patients with COVID-before treatment and on 
the fifth day of treatment, retrospectively. P wave dispersion 
(PWd), QT interval (QT), QT dispersion (QTd), QTc interval 
(QTc), QTc dispersion (QTcd), Tpeak-Tend interval (Tp-
e), Tp-e dispersion (Tp-ed), Tp-e/QT, Tp-Te/QTc ratios 
and also other arrhythmias were evaluated with 12 lead 
electrocardiography. 

Treatment dose of hydroxychloroquine loading dose 10 mg/
kg (max: 600 mg/dose), then 3 mg/kg (max: 200 mg/dose) for 
4 days period and the total treatment duration was five days) 

and azithromycin (loading dose 10 mg/ kg and maintenance 
dose 5 mg/kg daily on the days of 2-5) were given orally for 
5 days.14 All patients were received ceftriaxone to address 
potential secondary bacterial infections. 

Electrocardiographic Analysis
Heart rate (per minute), QRS, corrected QT (cQT), Tpeak- 
Tend interval (Tpe), corrected Tpe (cTpe), and cTpe/cQT 
intervals were analyzed from 12-derived ECG by pediatrician 
and a pediatric cardiologist who were blinded to the patients’ 
data. Examinations were performed on the leads II and V5 at 
least for measurement. QRS was measured from the beginning 
of the QRS to the end of the S wave and reflects ventricular 
depolarization. The QT interval was measured from the 
beginning of the QRS complex to the end of the tangent of 
T wave at the point of the isoelectric line. The Tpe interval 
was measured from the peak point of T wave to the end of 
the tangent of T wave crossing isoelectric line (the difference 
between QT interval and QT peak interval).12 cQT and cTpe 
were measured by means of Bazett formula: cQT=QT√ (R-R 
interval) and cTpe=Tpe√ (R-R interval), respectively.

Laboratory Analysis
Demographic data, blood parameters [white blood cell (WBC) 
count, lymphocyte count, neutrophil count, hemoglobin, 
platelet, platecrit, C-reactive protein (CRP), D-dimer, 
fibrinogen, troponin-I] levels, clinical course, comorbid 
diseases, medications were evaluated from the medical 
records.

Statistical Analysis
All statistical analyses were performed using the SPSS 
software, version 21.0 for Mac (SPSS Inc, Chicago IL, USA). 
Continuous variables were shown median with interquartile 
range values. Categorical variables were shown as number 
and rate. The Kalmogorov-Smirnov test was used to assess the 
normality of distribution. A paired sample T test or Wilcoxon 
signed rank test, was employed to calculate the difference 
between each before-and-after pair of measurements. The 
categorical values were stated in units of numbers (n) and 
percentages. The data were analyzed at a 95% confidence level 
and considered significant at a p-value of less than 0.05.

RESULTS
The mean age was 13±4.5 years (min 1.9 years-max 17 years) 
and 62.5% were female of patients. Median hospitalization 
length was 6±1 day (min 5-max 8 day). There was no 
statistically significant difference between the PWD, QT 
and QTc interval, QTd, QTcd, Tp-e interval, Tp-e dispersion, 
Tp-e/QT, Tp-e/QTd measurements and ratios of the before 
and after treatment. Only a decrease in heart rate was found 
statistically significant before and after the treatment (Table 
1). The patients’ laboratory parameters were evaluated. Only 
D-dimer levels were found above the reference range, but 
no statistically significant difference was found (Table 2). 
No rhythm abnormalities were observed in all COVID-19 
pneumonia patients receiving hydroxychloroquine and 
azithromycin therapy.
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DISCUSSION
Studies have reported that combination therapy of 
hydroxychloroquine and azithromycin may cause fatal side 
effects such as arrhythmia, QTc prolongation or ventricular 
repolarization.17,18 As a result of these studies, it was predicted 
that combination treatments should be careful in terms of 
cardiac side effects and should be excluded from the routine 
treatment of COVID-19. Here, in this study, no cardiac 
repolarization inhomogeneity or QTc prolongation was 
detected in these patients.

In former studies it was thought to be hydroxychloroquine 
combined with azithromycin is more effective in treating 
COVID-19 efficiently than hydroxychloroquine alone, and 
the in vivo mechanisms by which this potential synergy occurs 
is unknown.19 Azithromycin is a macrolide antibiotic that can 
inhibit gram-positive and negative bacteria targeting protein 
synthesis of bacterial ribosomes.20 Mortality and morbidity 
caused by bacteria pneumonia with coinfections maybe 
reduced by using azithromycin in patients infected by Spanish 
flu and SARS-CoV-2.21,22 Although hydroxychloroquine and 

azithromycin are generally well-tolerated medications used 
in clinical practice, both can cause corrected QT (QTc) 
prolongation.17,18 

Since most studies were conducted in adult patients, it was 
noted that the pharmacokinetics of hydroxychloroquine 
in children did not differ significantly compared to adults, 
except for newborns.23,24 In addition, recent studies report 
that hydroxychloroquine is used off-label for interstitial lung 
disease in addition to the routine treatment of malaria and 
rheumatic diseases in children.25,26

In order to determine whether the combined use of these 
drugs has an additive or synergistic effect on QT prolongation, 
a study has been conducted on the scanning of the files in the 
U.S. Food and Drug Administration’s adverse event reporting 
system (FAERS). According to the analysis of these reports, 
chloroquine/hydroxychloroquine alone was not found to be 
associated with QT prolongation and safety signal of torsades 
de pointes. The use of azithromycin alone or in combination 
with chloroquine/hydroxychloroquine has been associated 
with a potential risk of adverse effects. According to this 
analysis, it has been reported that the use of chloroquine/
hydroxychloroquine seems to be partially safe in terms of 
this specific adverse effect, but more studies are needed on its 
use in COVID-19 disease.27 Even though we did not find any 
rhythm abnormalities in our study, the study was performed 
in pediatric cases which may be important.

According to Tisdale et al.,28 there are risk factors associated 
with QTc prolongation in adult patients. They have been 
developed into a risk score tool that takes age, sex, diuretic 
use, potassium level, baseline QTc, acute myocardial 
infarction, use of QTc prolonging drugs, sepsis and heart 
failure at adult patients. Also, most of pediatric patients don’t 
have these risk factors for QTc prolongation. In a study from 
Turkiye, compared to adult COVID-19 patients was treated 
by either hydroxychloroquine (HCQ) + azithromycin or HCQ 
alone. The results of the study were as follows; off-label drugs 
(HCQ/azithromycin combination therapy) have an acceptable 
cardiac adverse effect in short-term hospitalization.29 In our 
study, there was no statistical difference in ECG parameters 
except for heart rate. The observed decrease in heart rate 
was deemed associated with the clinical progression of 
pneumonia in pediatric patients rather than being attributed 
to a side effect. Since the high heart rate at first admission 
could be caused by factors such as inflammation, fever, and 
pneumonia, we thought that returning the heart rate to 
normal after treatment was an expected result.

However, the relationship between laboratory parameters and 
especially pneumonia and myocarditis in COVID-19 pediatric 
patients is not clear. White blood cell (WBC), C-reactive 
protein (CRP), D-dimer, fibrinogen, troponin-I are the most 
commonly used markers. The most frequently observed 
laboratory changes in hospitalized adult and pediatric patients 
with COVID-19 are characterized by elevations in fibrinogen 
and D-dimer levels.30-32 In our study, when we evaluated the 
blood parameters of our patients at the time of admission; 
the fact that blood parameters other than D-dimer are within 
normal limits is a result we expected, consistent with most of 
the literature.33,35 However, in our study, the detection of WBC 

Table 1. Comparison of electrocardiographic measurements of the 
COVID-19 pneumonia patient before and after the treatment

ECG parameters
Before treatment 

mean (IQR 25%-75%)
After treatment mean 

(IQR 25%-75%) p-value*

Heart rate (/min) 93 (79-99) 81 (75-92) 0.008

P wave duration (ms) 80 (80-100) 80 (80-100) 0.202

P dispersion (ms) 20 (20-40) 20 (12-35) 0.275

QT interval (ms) 340 (320-360) 360 (340-377) 0.140

QT dispersion (ms) 20 (20-35) 20 (20-37.5) 0.964

QTc interval  (ms) 405 (392-428) 408 (380-430) 0.877

QTc dispersion (ms) 30 (20-58) 30 (21-46) 0.762

Tp-e interval (ms) 70 (60-95) 75 (60-80) 0.369

Tp-e dispersion (ms) 20 (20-40) 20 (20-37.5) 0.418

Tp-e/QT ratio 0.20 (0.17-0.28) 0.20 (0.17-0.25) 0.475

Tp-e/QTc ratio 0.17 (0.15-0.22) 0.16 (0.15-0.20) 0.394
*Wilcoxon signed rank test, p-value <0.05, ECG: Electrocardiography, IQR: Interquartile range, 
QT: The time from the beginning of the Q wave to the end of the T wave

Table 2. Evaluation of blood parameters of patients with COVID-19 
pneumonia

Blood parameters Median (25-75%) Reference values

WBC (103/ul) 6.635 (4.660-9.402) 4.0-10.0

Lymphocyte (%) 35.75 (22.49-42.35) 19-44

Neutrophil (%) 56.25 (48.50-67.70) 41-73

Hemoglobin (g/dl) 13.75 (12.45-14.85) 11-16

Platelet (103/ul) 240 (185.2-296.7) 130-400

Fibrinogen (mg/dl) 366.83 (312.5-360.2) 200-400

D-dimer (ng/ml) 788.9 (338.5-450.0) 170-550

Platecrit (%) 0.20 (0.17-0.26) 0.10-0.28

Troponin-I (ng/ml) 1.6 (0.5-1.5) 0-19.8

CRP (mg/L) 2.5 (1.3-16.8) <5

WBC: White blood cell, CRP: C-reactive protein
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and CRP within the normal range was found to be compatible 
with viral COVID-19 pneumonia. In our study, the fact that 
troponin-I values   and ECGs of patients were normal showed 
that pneumonia was not accompanied by myocarditis at the 
time of admission.

Furthermore, considering the absence of typical risk factors 
for QTc prolongation seen in adults, such as hypokalemia and 
heart failure, no cardiac rhythm side effects were observed 
in pediatric patients in our study. This observation may also 
be influenced by our patient selection criteria (excluding 
individuals with pre-existing heart diseases or other comorbid 
conditions). It is crucial to emphasize the necessity of careful 
monitoring for patients with heart diseases or illnesses that 
can lead to electrolyte imbalances. Additionally, a prospective 
study could shed light on potential rhythm disturbances 
under combined therapy with hydroxychloroquine and 
azithromycin in this specific population.

Limitations
Among the limitations of this study, the number of patients 
was relatively very small. The number of patients is limited 
because the combined drug is not preferred in pediatric 
patients due to side effects in adults and the dual combined 
treatment is used only in adolescent patients diagnosed with 
COVID-19 pneumonia. In addition, each clinic applied a 
different treatment protocol and our study is a single centre 
retrospective study. For these two drugs, which are rarely 
used in combination in children, a study with a larger patient 
group is required. In addition, since it was performed in a 
single centre; multicentre and a larger number of patients 
should be analysed.

CONCLUSION
In our study, we found that combined treatment with 
hydroxychloroquine and azithromycin for COVID-19 
pneumonia did not statistically prolong QTc in pediatric 
patients. However, we analyzed that laboratory parameters 
did not differ significantly for COVID-19 pneumonia in 
children.
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