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Abstract:
Received Jun 2022
Accepted Sept 2022 Azithromycin is an antibiotic that
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orcid: https://orcid.org/0000-0002-1205-4829 However, it has been proposed as a

potential therapy for the treatment of
SARS-CoV-2 pneumonia (off-label use)
given for its antiviral and

immunomodulatory activity. Never-theless, its role in the treatment of COVID-19 remains
unclear. Azithromycin has a well-characterized safety profile. However, its use outside the
approved indication needs further follow up to ensure that the benefit-risk balance remains
positive. One method to look for new/ changed safety information is through using the
information component (IC025) value. 1C025 is the lower limit of a 95% credibility interval
for the IC. The credibility interval provides information about the stability of a particular I1C
value: the narrower the interval, the higher the stability.

Objective:

Study the submitted adverse events reports of Azithromycin to the Iragi Pharmacovigilance
center and compare the occurrence of these reported adverse events in lIrag to the
internationally reported cases during 2020COVID-19 pandemic using 1C025.

Methodology:

The reported adverse events of Azithromycin to the national Pharmacovigilance database
were studied qualitatively (age, gender and seriousness) and quantitatively (using 1C025) as a
measure of presence of a new/changed safety information related to Azithromycin.

Results:

The total number of reports for Azithromycin were 419, female represent (43%) and male
represent (55.8%), and the predominant age groups was from 45-64 years representing
(41.1%). The most widely reported adverse events were gastrointestinal disorders (68%),
cardiac disorders (14.1%), general disorders and administration site effect (6.9%), and
investigations (Interfere with Lab tests) (5.7%). There were 96 drug-adverse reaction
combinations. The 1C025 value for the most widely reported adverse events showed a
comparable value for ECG-QT prolonged (3.6/3.7), Arrhythmia (0.6/0.7). There was a
decreased value for palpitation (0.5/0.9) and dyspnea (0.3/0.6). Tachycardia and increased
liver enzymes showed an increased value of (2.0/0.1) and (0.5/0.1) respectively.

Conclusion:
Using the 1C025 was helpful in finding the increased reporting rate of adverse events
compared to the background rate.
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Introduction severe acute  respiratory  syndrome
Coronaviruses are important human and coronavirus 2 (SARS-CoV-2) B,

animal pathogens. At the end of 2019, a An international survey among physicians
novel coronavirus was identified as the involved in the treatment of COVID-19
cause of a cluster of pneumonia cases in patients on antibiotic prescribing practices
Wuhan, a city in the Hubei Province of conducted in April 2020 revealed that the
China. It rapidly spread, resulting in an decision on antibiotic use was mostly
epidemic throughout China, followed by a based on clinical presentation, with the
global pandemic. In February 2020, the need for coverage of atypical pathogens
World Health Organization (WHO) and more than half of the participants
designated the disease COVID-19, which reported use of a combination of B-lactams
stands for coronavirus disease 2019 . The and macrolides or fluoroguinolones 1.
virus that causes COVID-19 is designated COVID-19-associated pneumonia has been

shown to exacerbate the inflammatory

AJPS (2022) 36



Al Mustansiriyah Journal of Pharmaceutical Sciences, 2022, Vol. 22, No.3

response of its host, which may exhibit a
syndrome of systemic hyper-inflammation
designated as a cytokine storm, and since
cytokine storm, also known as cytokine
release syndrome (CRS), seems to be a
major driver of mortality in COVID-19,
drugs with immunomodulation activity
have been proposed as potential agents to
be repurposed for the treatment of COVID-
19 patients 31,

There is currently great interest in drug
repurposing or repositioning to manage
COVID-19 infection, that is, the evaluation
of the usefulness of a drug for an
indication different to that for which it was
marketed. One such case is the use of the
antibacterial macrolide Azithromycin; it
has been shown that Azithromycin has
antiviral and immunomodulation
properties [°],

The mechanisms of the antiviral effect of
Azithromycin support a large-spectrum
antiviral activity. It appears to decrease the
virus entry into cells I’ In addition, it can
enhance the immune response against
viruses by up-regulates the production of
type | and I interferon (especially
interferon-B and interferon-,) &1,

The immunomodulation properties of
Azithromycin are the rationale of its use
against  inflammatory =~ manifestations
leading to interstitial lung disease .
Azithromycin shows an
immunomodulatory profile by inhibiting
several cytokines involved in COVID-19
associated  cytokine  storm.  Indeed,
Azithromycin regulates and/or decreases
the production of IL-1p, IL-6, IL-8, 1L-10,
IL-12, and IFN-a [10].

The goal of this study is to assess the
adverse events associated with
Azithromycin use (alone or concomitantly
with other drugs) in COVID-19 patients in
Iraq and compare it internationally for the
detection of any new/changed safety
information related to Azithromycin.

Methods:

This was a descriptive assessment of
Azithromycin and its potential adverse
events during its use in COVID-19
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pandemic in 2020, based on data from
VigiBase, the world's largest database of
more than 20 million individual case safety
reports (ICSRs) submitted by members of
the WHO Program for International Drug
Monitoring since 1968, and the risk of
multiple adverse events occurring at the
same time. This database is created and
maintained by the Uppsala Surveillance
Center (UMC) in Sweden.

VigiLyze was used to retrieve the reaction
outcome,  disproportionality =~ measure
(information component — ICo2s value),
and other relevant variables. VigiLyze is a
data mining and analytics tool developed
for VigiBase.

The information component (IC) is a
measure of the disproportionality between
the observed and the expected reporting of
a drug-adverse event pair. A positive IC
value indicates that a particular drug-
adverse event pair is reported more often
than expected, based on all the reports in
the database. Conversely, a negative IC
value means that the drug-adverse event
pair is reported less frequently than
expected. The higher the value of the IC,
the more drug-adverse event pair is to be
very noticeable. The 1C025 value is the
lower limit of a 95% credibility interval for
the IC. The credibility interval provides
information about the stability of a
particular IC value: the narrower the
interval, the higher the stability [,

In the present study, we included all
adverse events with high IC values that
appear as (lragi 1Cozs/Global 1Co2s > 1),
which can be defined as “a traditional
threshold that indicates a correlation
between drug-adverse reaction
combination more than expected globally
based on all reported cases found in
VigiBase.

The seriousness of the adverse drug
reaction (ADR) was ranked using the
International Conference on
Harmonization (ICH) E2A guideline (ICH
E2A Clinical Safety Data Management:
Definitions and Standards for Expedited
Reporting). As defined by the guideline, a
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serious event or reaction is any untoward
medical occurrence that at any dose: “(1)
resulted in death; (2) is life-threatening; (3)
required hospitalisation or resulted in
prolongation of existing hospitalisation; (4)

resulted in persistent or significant
disability/incapacity, or (5) caused
congenital  anomaly/birth  defect or

medically important event or reaction that
required medical/surgical intervention to
prevent serious outcome” 21,

Exclusion Criteria:

Includes all adverse events that have the
same or lower IC value compared to that
globally found in VigiBase.

(research article)

Result and Discussion:

The Iragi Pharmacovigilance Center has
assessed and documented 419 cases of
adverse events regarding Azithromycin use
in VigiBase over 2020 in COVID-19
pandemic, all instance are qualitatively
screened, 180 reports for females (43%),
234 reports for males (55.8%), age group
of affected patients range from 18 to 75
years of age as shown in (table 1),
regarding seriousness assessment, 178
reports was serious (42.5%), 241 reports
non serious (57.5%), regarding fatality
assessment, 4 reports of fatal cases in 2020
(1%).

Table (1): Reported age groups affected with Azithromycin adverse events

Patient age Count Percentage
28 days to 23 months 1 0.2
2 - 11 years 5 1.2
12 - 17 years 5 1.2
18 - 44 years 151 36.0
45 - 64 years 172 41.1
65 - 74 years 52 12.4
> 75 years 19 4.5
Unknown 14 3.3

The more co-reported active ingredients
with Azithromycin are
Hydroxychloroquine 45 reports (10.7%),
Favipiravir 45 reports (10.7%),
Oseltamivir 25 reports (6%), enoxaparin
15 reports (3.6%), paracetamol 11 reports

(2.6 %), ceftriaxone 9 reports (2.1%), zinc
3reports (0.7%), cholecalciferol 3 reports
(0.7%), Ascorbic acid one report (0.2%)
and Bromhexine one report (0.2%). The
most Reported ADRs are presented in
(table 2).

Table (2): The most reported adverse drug reactions (ADRS)

Adverse drug reaction No. of reports | Percentage
gastrointestinal disorders 285 (68%)
cardiac disorders 59 (14.1%)
general disorders and administration site 29 (6.9%)
Investigations (Interfere with Lab test) 24 (5.7%)

Regarding quantitative analysis of Iraqi
database, for patients who used
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drug reactions (ADRs) were gathered over
the 2020 by the Iragi Pharmacovigilance
Center. There were 24 cases of prolonged
QT interval, 154 cases of Upper abdominal
pain, 52 cases of tachycardia, 122 cases of
diarrhoea, 30 cases of constipation and 22
cases of abdominal discomfort. Many
adverse effects, including tachycardia,
Upper abdominal pain, constipation, and
prolonged QT interval, are more common
in lIragi records than in internationally
known instances. Seriousness assessment
of these reactions was (32%) of ADR was
serious. (Table 3) compare the Iraqi
IC025/Global  1C025  ratio, gender,
seriousness, patient age, concurrent drug
use and multiple adverse drug reactions
among the most common adverse drug
reactions stated in the summary of product
features.

The 1C025 value for the most widely
reported adverse events showed a
comparable value for ECG-QT prolonged
(3.6/3.7), Arrhythmia (0.6/0.7) which
means that the reported adverse events in
Irag have the same expected value, which
is globally based on all reported cases
found in VigiBase. There was a decreased
value for palpitation (0.5/0.9) and dyspnea
(0.3/0.6), which means that the adverse
events are reported less frequently in Iraqi
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patients compared to the global reports.
Tachycardia and increased liver enzymes
showed an increased value of (2.0/0.1) and
(0.5/0.1) respectively, which means that
the adverse events are reported more
frequently in Iragi patients compared to the
global reports.

According to (Zhao, Y, et al. 2022) in
2020, 312 of the 575 reports of serious
cardiovascular adverse events (SCAES)
listed concomitant use of
Hydroxychloroquine/chloroquine
(HCQ/CQ) and azithromycin, including
QTc prolongation (61.4%), Ventricular
tachycardia (12.0%), atrial fibrillation
(8.2%), and cardiac arrest (4.4%).[13]. In
comparison with our study, the percentage
of QTc prolongation was significantly
higher in this study, slightly higher
percentage of Ventricular tachycardia in
this study compared to ours and an even
percentage of cardiac arrest. In case of
atrial fibrillation, the adverse event was not
mentioned in the VigiBase, but it is
considered as a type of Tachycardia or
Arrhythmia, so it is not possible to
compare it with our classification although
the percentage of Tachycardia and
Arrhythmiatogether is about (13.8%) in
our study, which is comparable to the
percentage mentioned in this study.
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Table (3): The most common adverse drug reactions of Azithromycin reported to the
Iraqi Pharmacovigilance Center

1Co25 . .
Case Gender Dominant | Seriousness .
ADR (No.) Irgcllélbirljzs No. (%) | age group No. (%) Concomitant Drugs
ECG- 50%
prolonged QT | 24 3.7/3.6 MF %38(52? 421;6;%' 20 (83.3) Hydroxychloroquine
interval ' 4.2% Oseltamivir
0,
abl(jgr?ﬁ;al 154 3.6/1 (I\S/IB?ZZ) 45-64yr. 8 (5.2) Hydroxjc.;?]ﬁ))roquine
ain ' F 71 (46.1) 43.5% ' 1.9% Ceftriaxone
P U1(0.6) 1.9% Favipiravir
M 22
. (42.3) 45-64yr. 53.8% Favipiravir
Tachycardia | 52| 201 | cog eagy | 4420 | 188 | 7704 paracetamol
U2 (3.8)
M 68
. (55.7) 45-64yr. 6.6% Favipiravir
Diarrhoea 122 1.8/1.6 F 50 (41) 34 4% 31 (25.4) 3.3% Enoxaparin
U4(3.3)
M 17 45-64vr 43.3% Favipiravir
Constipation 30 1.7/-0.7 (56.7) 53 303// ' 24 (80) 6.7% Enoxaparin
F 13 (43.3) 70 6.7% Dexamethasone
. M 11 (50) 9.1% Bromhexine
éf;%gmm 22 | 16/14 | F7(3L6) 425653“ 0(0) 4.5% Zinc
U 4 (16.2) 070 4.5% ASA
33.3% Oseltamivir
16.7%
Arrhythmia 6 0.7/0.6 M4 (66.7) | 45-6dyr. 4 (66.7%) Chlorpromazine
F2(33.3) 66.7%
16.7%
Hydroxychloroquine
18-44yr. 30.8%
I M 7 (53.8) 38.5% Hydroxychloroquine
Palpitation | 13 1 0509 | 't g0y | aseayr. | (D) 7.7% Salbutamol
38.5% 7.7% Zinc
0,
Increased M 4 (66.7) | 18-44yr Hydroxi/?:lglé)roquine
Hepatic 6 | 0501 | tya33) | s0% 1(16.7) 16.7% Diazepam
y 16.7% Paracetamol
o .
M 35 45-64yr. 11.6% OseIFamlvw
Nausea 69 0.4/0.7 (50.7) 40 6% 33 (47.8) 1.4% Zinc
F 34 (49.3) 70 1.4% ASA
14.3% Oseltamivir
. M4 (57.1) | 45-64yr. i
Dyspepsia 7 0.3/0.6 F 3 (42.9) 57 1% 0(0) 14.3%

Hydroxychloroquine

ADR: Adverse drug reaction, M: Male, F: Female, U: Unknown, ECG: electrocardiogram,
ASA: Acetylsalicylic Acid (Aspirin), yr.: Years, IC: Information Component
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Limitations of the study:

The major limitation of the study was
missing information in most of the reports
by the healthcare workers, which is related
to the history of the patient and the
duration and dose of the drug used,
alongside the concomitant  medical
condition of the patient and other
pharmacological treatments involved.

Conclusion:

The cases reported to the Iraqi
Pharmacovigilance center include several
concurrent drug usages, making it a
challenge  to  determine  whether
Azithromycin is to blame for these side
effects. According to the global data of the
WHO, the majority of those effects have
small difference between their percentages,
and some of them show negative
correlations, which indicates that the
expected reports are higher than those
actually reported. Some of the adverse
effects reported showed a great difference
in 1C025 between cases reported in Iraq
and those globally recorded as in Upper
abdominal pain, tachycardia, constipation
and increased hepatic enzyme. It rarely
affects their usage, but this side effect may
affect patient adherence.
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