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Abstract

Objectives: To assess the safety of chloroquine and azithromycin in patients with coronavirus disease 2019.

Methods: We conducted a prospective study, including 19 adults infected with SARS-CoV-2 virus.

Results: The mean age was 33,6 years, and the sex ratio was 2:17. There were no severe toxicity cases. QTc
prolongation was seen in two cases, and hypokalemia in one case. Treatment withdrawal was efficient in these three
cases. Meanwhile, the majority of side effects were milder ones, mainly gastrointestinal and neuropsychiatric signs,
responding well to symptomatic measures.

Conclusions: The association of chloroquine and azithromycin seems to be safe in patients with coronavirus

disease 2019. However, caution and appropriate monitoring are necessary.
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Introduction

Chloroquine, which belongs to the 4-aminoquinoline group of compounds, has been one of the most widely used
antimalarials for some 60 years. It is a generic antiviral agent that has shown effectiveness against the SARS-CoV-2
virus, and in this time of pandemic, physicians are trying any plausible approach to therapy. In Morocco, the
Ministry of health applied in early march 2020 a nationwide protocol of treatment of all confirmed adult cases of
coronavirus disease 2019 (COVID-19). The protocol consisted of an association of chloroquine or
hydroxychloroquine with azithromycin as a first-line treatment. With this heightened use, it may be prudent to

reflect on the risks of therapy.

Patients and Methods

We conducted a prospective study in one unit of Mohammad VI university hospital of Marrakesh from march 02,
2020, to April 01, 2020. Patients were included in our study if their age was more than 15-year-old, if they were
infected with SARS-COV-2 virus, and if they had acute side effects to chloroquine (CHQ) and azithromycin (AZT)
association. We aimed to assess the severity of CHQ+AZT toxicity in these patients. COVID-19 cases were defined
by exposure history, rarely by clinical manifestations as fever, respiratory symptoms (cough, flu syndrome, sore
throat, runny nose, and sneezing) or digestive symptoms (vomiting, nausea, and diarrhea). The severity of COVID-

19 was defined based on clinical features into five categories:

Asymptomatic infection
Mild form with symptoms of acute upper respiratory tract infection
Moderate form with pneumonia

Severe form with acute respiratory distress syndrome or respiratory failure

a &~ Wb

Critical form with myocardial injury, acute kidney injury, coagulation dysfunction and shock

RT-PCR obtained confirmation of SARS-CoV-2 infection on nasopharyngeal swab in all cases. We collected
patients’ data regarding age, gender, past medical history, number of confirmed contacts, symptoms of COVID-19,
and their duration. CT scan was indicated in moderate, severe, and critical COVID-19 cases. Laboratory workup
(including CBC, CRP, procalcitonin, urea, creatinine, ALT, AST, PTT, aPTT, D-Dimer, ferritin, LDH, CPK,
fibrinogen, and serum electrolytes) were conducted in all patients before the beginning and at the sixth day of
treatment. An electrocardiogram (ECG) was performed in all patients before treatment. Treatment of COVID-19
consisted in CHQ (500 mg twice a day for ten days), associated to AZT (500mg the first day, then 250 mg daily for
six days), vitamin C (1 g twice a day for ten days) and zinc (90 mg twice a day for ten days) supplementations, and
low molecular weight heparin (3500 Ul daily until recovery). Blood tests (serum electrolytes) and ECG controls
were carried out daily when treatment toxicity was suspected. CHQ+AZT side effects (SE) were classified into

three-wide groups:
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1. Mild side effects: acute onset of clinical signs of toxicity (such as nausea, vomiting, diarrhea, gastralgia,
cutaneous rash, erythema multiforme, vertigo, headache, diplopia), with normal ECG and normokalemia (3,5-
4,0 mmol/L);

2. Moderate side effects: acute onset of clinical signs of toxicity, with prolonged corrected QT interval (QTc) or
inverted T wave on ECG, or mild hypokalemia (2,8-3,5 mmol/L);

3. Severe side effects: arrhythmia, prolonged QRS, cardiovascular failure with shock and cardiac arrest,

respiratory distress, convulsions, coma, or severe hypokalemia (<2,8 mmol/L).

Management of side effects consisted of symptomatic measures (antiemetics, potassium supplementation,
probiotics, anxiolytics, proton pump inhibitors). A switch from CHQ to hydroxychloroquine (HCHQ) (200 mg three
times a day to complete ten days of treatment) was indicated when patients had mild SE not responding well to
symptomatic measures. A withdrawal of all treatments (CHQ, HCHQ, and AZT) was indicated in cases with
moderate and severe SE. RT-PCR controls were done according to a preset schedule (Table 1). Two consecutive

negative RT-PCR results were necessary to declare COVID-19 recovery.

Table 1: Schedule of RT-PCR controls in patients with COVID-19

Days from diagnosis Tests Indication

1% To confirm diagnosis

oM To assess recovery

107 RT-PCR for SARS- | To confirm recovery if PCR’ is negative

147 CoV2 on nasopharyngeal | To assess recovery if PCR? is positive

15" swab To confirm recovery if PCR™ is negative

24" To assess recovery if PCR™ is positive

29™ To confirm recovery if PCR* is negative
Results

Out of 19 patients enrolled in our study, we had seventeen females (89,5%) and two males (10,5%). Sex ratio was
0,12. The mean age was 33,6 years, with interquartile range from 17 to 77 years. Distribution according to age
groups was as follows: 11 cases (57,9%) under 35-year-old, 7 cases (36,8%) between 35 and 55-year-old, and one
case (5,3%) over the age of 55-year-old. All patients had a history of close contact with COVID-19 confirmed
family members. Seven patients (36,8%) were asymptomatic at diagnosis. Meanwhile, the remaining 12
symptomatic cases (63,2%) were all classified as being mild COVID-19 forms. The median time from illness onset
to diagnosis was two days. Most frequent signs were dry cough and anosmia (36,8%), followed by myalgia and sore

throat (15,8%); then arthralgia, headache, and rhinorrhea (10,5%) (Table 2). Physical examination was
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unremarkable in all cases, and no lower respiratory involvement or severe and critical forms were noted; that is why
no radiological exploration was necessary. All ECGs before treatment were normal, except for one case of sensual
bradycardia in a 46-year-old woman who was euthyroid and had normal serum electrolytes levels. Blood tests on the
first day of treatment noted mostly high levels of LDH (47,4%), ALT (26,3%), ferritin (21%), and D-Dimers
(15,8%), while five patients (26,3%) had normal tests. Meanwhile, laboratory workup on the sixth day was normal
in the majority (68,4%) of cases, while four cases (21%) had high levels of LDH (Table 2). No case of severe SE of
CHQ+AZT was noted. Meanwhile, three cases (15,8%) had moderate toxicity indicating treatment withdrawal
(Table 2). The first case (patient 12) was a 37-year-old woman, obese with a BMI=34, who developed by the fourth
day of treatment incoercible vomiting with hypokalemia leading to QTc prolongation. The second case (patient 18)
was a 16-year-old boy who developed isolated QTc prolongation also by the fourth day of treatment. The last case
(patient 19) was a 32-year-old woman who developed vomiting leading to hypokalemia also by the fourth day of
treatment. Clinical, laboratory, and electric abnormalities improved one day after treatment withdrawal in the three
cases. The 16 remaining cases (84,2%) had mild toxicity, mainly gastrointestinal symptoms, followed by
neuropsychiatric ones (Figure 1). Twelve of those patients responded well to symptomatic measures. Therefor
treatment withdrawal was not necessary. However, a switch to HCHQ was necessary in four of them. After what,
tolerance of HCHQ was excellent, and no more side effects were noted. RT-PCR became negative after 11,5 days on
average. Surprisingly, we noticed it was slightly shorter in patients with moderate toxicity compared to those with

the mild one (respectively 10 and 13 days) (Table 2).

Figure 1: Distribution of clinical signs in COVID-19 patients with mild toxicity to CHQ+AZT

CHQ+AZT mild toxicity signs

Insomnia 1
inxiety 2

Head ache i
Vertigo 4
Erythema multiforme
Palpitations
Diplopia
Dysphagia

L e L )

Abdominal pain
Vomiting 4
Diarrhea 7
Nausea 3

Gastralgia 7
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Table 2: CHQ+AZT side effects in 19 patients with COVID-19
S.No Gender | Age Medical Positive COVID- ECG Duration
(years) history contacts Clinical signs 19 test Laboratory tests before of  the Side effects Evolution
(n) treatment treatment
(days)
Type Duration 1* day 6" day Type Duration | Management Clinical Negative | Complications
(days) (days) recovery RT-PCR
(day  of (days)
treatment)
1 F 20 - 3 Ageusia 3 RT-PCR normal Normal Normal CHQ=10 Gastralgia 3 Omeprazole 5 14 None
Anosmia COoV- AZT=7
SARS-2
2 F 17 Type 1 3 Arthralgia 2 RT-PCR 2 D-Dimers Normal Normal CHQ=4 Nausea Diarrhea 2 Switch to 6" 14 None
diabetes Myalgia COV- HCHQ=6 Diplopia hydroxychloroquine
SARS-2 AZT=7 Probiotics
3 F 38 Asthma 2 Asymptomatic - RT-PCR AALT Normal Normal CHQ=10 Gastralgia 2 Omeprazole - 9 None
COV- ALDH AZT=7 Diarrhea Probiotics
SARS-2
4 F 54 Obesity 1 Fatigue 2 RT-PCR AALT Normal Normal CHQ=10 Gastralgia 3 Omeprazole 4" 9 None
class 11 Dry cough COV- AZT=7
Pulmonary Anosmia SARS-2
tuberculosis Dry mouth
at 12-year-
old
Rheumatic
fever at 18-
years-old
Depression
5 F 28 - 1 Head ache 1 RT-PCR 2 D-Dimers Normal Normal CHQ=3 Vomiting 2 Switch to 6™ 24 None
Anosmia COV- AALT HCHQ=7 Diarrhea hydroxychloroquine
Rhinorrhea SARS-2 AAST AZT=7 Palpitations Metopimazine
Sore throat Vertigo Lorazepam
Insomnia
Anxiety
6 F 35 - 3 Asymptomatic | - RT-PCR | AFerritin 2 D-Dimers Normal CHQ=10 Nausea 1 Probiotics - 24 None
COV- AALT AZT=7 Diarrhea
SARS-2 ALDH Vertigo
7 M 42 Cutaneous 1 Dry cough 2 RT-PCR | ACRP Normal Normal CHQ=10 Vomiting 1 Metopimazine 4m 9 None
atopy COV- AFerritin AZT=7
SARS-2 ALDH
Journal of Pharmacy and Pharmacology Research Vol. 4 No. 3 - September 2020. 62




J Pharm Pharmacol Res 2020; 4 (3): 58-66

DOI: 10.26502/fjppr.032

8 25 - Exotropia and 5 RT-PCR Normal Normal Normal CHQ=10 Gastralgia Omeprazole 50 9 None
diplopia of the COoV- AZT=7
left eye SARS-2
9 31 - Asymptomatic - RT-PCR ZILDH ZILDH Normal CHQ=6 Vomiting Switch to - 9 None
COv- HCHQ=4 | Vertigo hydroxychloroquine
SARS-2 AZT=7 Erythema Rehydration
multiforme Metopimazine
ZUrea
10 35 - Asymptomatic - RT-PCR AALT Normal Normal CHQ=10 Abdominal pain Omeprazole - 14 None
COv- AZT=7 Dysphagia
SARS-2 Nausea
11 33 Metastatic Asymptomatic - RT-PCR 2 D-Dimers Normal Normal CHQ=10 Gastralgia Omeprazole - 14 None
gastric COV- ALDH AZT=7
cancer SARS-2
12 37 Obesity Fever 2 RT-PCR | Leucopenia Leucopenia Normal CHQ=5 Head ache Chloroquine and | 6" 14 None
class I Dry cough COV- Thrombocytopenia Thrombocytopenia AZT=5 Vertigo azithromycin
Anosmia SARS-2 Neutropenia Neutropenia Diplopia withdrawal
Myalgia AFerritin AFerritin Vomiting Metopimazine
Arthralgia Hypokalemia=3.2 Paracetamol
Sore throat mmol/L Potassium
Rhinorrhea Prolonged supplementation
QTc=530 ms
13 7 - Asymptomatic - RT-PCR AFerritin Normal Normal CHQ=10 Gastralgia Omeprazole - 14 None
COV- ALDH AZT=7
SARS-2
14 17 - Dry cough 2 RT-PCR ZILDH ZILDH Normal CHQ=7 Vomiting Switch to 40 9 None
Anosmia COV- Microcytic anemia HCHQ=3 Vertigo hydroxychloroquine
Myalgia SARS-2 \Ferritin AZT=7 Anxiety Lorazepam
Head ache
15 28 - Asymptomatic - RT-PCR ZILDH ZILDH Normal CHQ=10 Diarrhea Probiotics - 14 None
COV- AZT=7
SARS-2
16 31 - Anosmia 1 RT-PCR ZILDH ZLDH Normal CHQ=10 Head ache Paracetamol 5 9 None
Sore throat COov- AZT=7 Diarrhea Probiotics
Gastralgia SARS-2
Nausea
17 46 - Thoracic 1 RT-PCR Normal Normal Sinus CHQ=10 Diarrhea Probiotics - 14 None
oppression COV- bradycardia | AZT=7
SARS-2
18 16 - Dry cough 2 RT-PCR | Normal Normal Normal CHQ=5 Palpitation Chloroquine and | 4™ 9 None
COV- AZT=5 Prolonged azithromycin
SARS-2 QTc=550 ms withdrawal
Metopimazine
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19 F 32 - 4 Dry cough

RT-PCR

Normal

Normal

Normal CHQ=5 Erythema Chloroquine and 50 9 None
Anosmia COoV- AZT=5 multiforme azithromycin
SARS-2 Vomiting withdrawal
Hypokalemia=2.5 Metopimazine
mmol/L Potassium
supplementation
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Discussion

As of Mai 24, 2020, more than 7433 cases and 199 deaths of COVID-19 have been reported in Morocco [1]. The
Moroccan Ministry of health approved in early April 2020 a nationwide protocol using the association of CHQ or
HCHQ with AZT in all adults testing positive for SARS-COV-2 [2]. CHQ is an old drug used historically for
malaria, rheumatoid arthritis, and lupus erythematosus, among other less common disorders. It was synthesized in
1934 at Bayer, initially discarded but later clinically used in the 1940s [3]. CHQ’s most frequent toxicities are
gastrointestinal, but their most serious is a retinopathy that is both dose and duration dependent [4]. CHQ is ion
active, blocking Ik, potassium channels. This pharmacologic action gives this drug the potential of causing life-
threatening arrhythmias [5]. Electrocardiographic documented torsade de pointe with QTc interval prolongation was
reported [6]. Their occurrence is more than likely dose-related, when the supposed ingested dose (SID) of CHQ is 2-
3,5 g [7]. However, the risk could increase in case of association with factors such as hypokalemia, bradycardia,
baseline long QTc, alterations in disposition which could increase systemic exposure (blood level of CHQ=2,5-5,0
mg/L), and other drugs like AZT (which is also QTc prolonging) [8,9]. The terminal half-life of CHQ is one to two
months. Therefore a patient could remain at risk for recurrence of QTc interval prolongation and torsade de pointe
for extended times after onset [10]. When the SID of CHQ exceeds 3,5 g, and its blood level is beyond 5 mg/L,
multi-organ failure leading to death is very likely to occur. CHQ is 30-50% excreted renally as unchanged drug with
the remaining fraction being metabolized through the liver. This profile sets up many anticipated drug interactions
but also may increase the risk of toxicity in patients with renal dysfunction or advanced hepatic disease [5,6].
Preliminary evidence from studies suggests that the combination of CHQ and AZT may be more effective than CHQ
alone for reducing viral burden in patients with COVID-19 [11]. This association might increase the risk of
cardiovascular toxicity, and special attention with systematic screening in these patients is mandatory. In our series,
the use of CHQ+AZT was complicated by QTc prolongation in two cases (10,5%), one of whom had associated
hypokalemia. Fortunately, both patients recovered quickly (one day) after treatment withdrawal, and follow-up (one
month) was unremarkable. Meanwhile, patients with mild toxicity took three more days to recover from COVID-19,

despite receiving a more extended treatment duration.

Conclusion

Life-threatening arrhythmias associated with chloroquine appear to be rare. However, caution and appropriate
monitoring are necessary. Baseline QTc interval should be measured, particularly in COVID-19 patients with
additional risk factors, those with renal or hepatic disease, or those with concomitant use of other QTc interval-
prolonging drugs such as azithromycin. Hypokalemia, hypomagnesemia, or hypocalcemia should be corrected, and

QTc intervals should be monitored closely during therapy.
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