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Background: Since the World Health Organization declared coronavirus disease (COVID-19) as a pan-
demic, most countries started treating their patients with various therapies. However, the data regarding
their safety and effectiveness is still lacking.
Objectives: We aimed to evaluate the adverse drug reactions (ADRs) incidence and their predisposing fac-
tors among COVID-19 patients.
Methods: A retrospective observational study that was conducted at a tertiary academic hospital from
March – June 2020. Patients were included if they were � 18 years old, inpatient, had a reverse
transcriptase-polymerase chain reaction (PCR) positive for COVID-19, and were treated with;
(lopinavir-ritonavir, hydroxychloroquine, chloroquine, favipiravir, ribavirin, or interferon-ß) either as
monotherapy or combination therapy for three days or longer. The data of eligible patients were retrieved
from the electronic medical records. A standardized data collection form was designed to collect patient
demographics, COVID-19 severity based on the Saudi Ministry of Health management protocols, antiviral
therapies, duration of therapy, and length of stay (LOS). The ADRs were identified via conducting a com-
prehensive review using predefined triggers and were evaluated using Naranjo Score.
Results: A total of 155 patients were included of which 123 (79.4%) were males. In our sample, the inci-
dence proportion of ADRs per patient was 72.3%. A total of 287 ADRs were identified most of them were
hepatic (n = 101, 35.2%), gastrointestinal (n = 59, 20.6%), hematological (n = 47, 16%), and endocrine
(n = 45, 15%). Hydroxychloroquine was the most common drug associated with ADRs (n = 155). The
length of stay (10 – 20 days) was the only statistically significant with the ADR incidence
(p-value = 0.008; 95 %CI 1.216:3.568).
Conclusions: The ADRs are prevalent among COVID-19 patients, which assure the importance of imple-
menting active hospital-based pharmacovigilance systems.
� 2022 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

At the end of December 2019, reports of a new coronavirus
strain causing respiratory infection in Wuhan, China, were
detected. The first documented case in the kingdom of Saudi Arabia
was confirmed on March 2nd, 2020. Consecutively on March 11th,
2020, the World Health Organization (WHO) declared coronavirus
disease 2019 (COVID-19) as a pandemic (World Health
Organization, 2020). Data provided by the WHO Health Emergency
Dashboard (June 14th 2021, 10:56 am CEST) reports 175,541,600
confirmed cases of COVID-19 worldwide since the beginning of
the pandemic and 3,798,361 deaths. This number might be under-
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estimated as many countries have faced shortages or unavailability
of testing (Richterich, 2020). From the time of its spread, unified
efforts across the globe attempted to find potential therapies to
help alleviate its deleterious impact on patients. Despite the lack
of approved medications for treating COVID-19 patients by the
US Food and Drug Administration (FDA), many agents are being
utilised, and some are authorised for emergency use. The proposed
options are based on previous experiences with similar coron-
avirus management and limited studies (Venkatasubbaiah and
Reddy, 2020). Chloroquine, hydroxychloroquine, remdesivir, lopi-
navir/ritonavir, tocilizumab, dexamethasone, triple therapy (lopi-
navir/ritonavir, ribavirin, and interferon-beta), intravenous
immunoglobulins (IVIg), and favipiravir have been used in practice
(Sanders et al, 2020). However, the safety profile of these medica-
tions in COVID-19 infected patients has not been assessed pru-
dently, and sufficient information has not been established
except in a small number of studies (Rhodes et al, 2021; Lu et al,
2020; Naksuk et al, 2020). The optimisation of the balance between
the therapeutic effectiveness of medications and their adverse
effects is a critical pillar that potentially assures a positive impact
on patient outcomes. For decades, adverse drug reactions (ADRs)
persist in being a significant concern that might compromises
patient’s safety and pharmaceutical care plans (Abdul Hadi et al,
2017; Coleman and Pontefract, 2016).

It has been shown in a retrospective study on the incidence of
ADRs in COVID-19 infected patients that the length of hospital stay,
number of drugs used during hospitalisation, and the underlying
diseases were independently predisposing patients to the develop-
ment of ADRs (Sun et al, 2020).

The documentation and assessment of ADRs are essential when
dealing with unapproved indications. It might help identify severe
reactions, assure the safety of new investigational therapy, evalu-
ate risk factors, and distribute information among health care pro-
viders (HCPs) (Visacri et al, 2015). As no studies have been
published yet with this regard on a national level, this study would
highlight the risk factors that might predispose patients with con-
firmed COVID-19 infection to the development of ADRs in light of
the scarcity of evidence on the management. Hence, it would pro-
mote the provision of tailored therapy and more insights in regard
to the safety profile. Moreover, it would potentially contribute to
the implementation and expansion of an active hospital-based
pharmacovigilance system.
2. Aims

� To evaluate the incidence of ADRs and their predisposing risk
factors among COVID-19 patients when using different pharma-
cological agents as a therapeutic option.

� To assess the effectiveness of the ADRs’ trigger tool.

3. Material and methods

3.1. Study design and setting

This is a retrospective observational study that was conducted
from a sample of a tertiary care teaching hospital. The academic
hospital serves around 500 beds. The data of patients with con-
firmed COVID-19 infection in the period of March 2020 – June
2020 were retrieved from the medical record system (QuadraMed).

3.2. Study population

All Adult patients (aged 18 years or older) who were admitted
to the hospital with confirmed COVID-19 infection by reverse
transcription-polymerase chain reaction (RT-PCR), and treated
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with any of the following medications: lopinavir-ritonavir, hydrox-
ychloroquine, chloroquine, favipiravir, ribavirin, interferon-beta, or
IVIg either as monotherapy or combination therapy for three days
or greater were included in the study.

3.3. Outcome measures

The primary outcome is the incidence of ADRs of medications
used to manage patients with RT-PCR-confirmed COVID-19 infec-
tion. Moreover, the ADRs’ severity, probability, outcomes, and the
potential predisposing risk factors are considered secondary
outcomes.

3.4. Study procedures

3.4.1. ADR triggers tool
All medications used in the management of patients of COVID-

19 that are available at our institution were selected in the study. A
positive trigger tool items for ADRs we used to initially define the
triggers (Supplementary Table S1) we further specified them for
each medication (Supplementary Table S2 – S8) based on infor-
mation retrieved through a literature review, information from
the US FDA, and global trigger tool white paper (Griffin and
Resar, 2009).

3.4.2. Evaluation and assessment of ADRs
The data of patients in the period of [March – June 2020] who

met the eligibility criteria were retrieved from the electronic-
based medical records (eMR). The incidence of ADRs was evaluated
thoroughly via conducting a comprehensive review of the patients’
electronic medical records (eMR), i.e., laboratory data and HCPs’
daily notes.

The Naranjo ADR-probability scale was utilised to assess the
causality between the ADRs and the suspected drug. The Naranjo
scale is a 10-item ADR-probability scale that classifies ADRs into
definite (�9 points), probable (5 – 8 points), possible (1 – 4 points),
and doubtful (0 points) (Naranjo et al, 1981). Only possible, prob-
able, and definite ADRs were reported. The severity of the ADRs
was evaluated and classified into minor (i.e., no medical treatment
was needed), moderate (i.e., medical treatment was administered
or hospitalisation was prolonged), and severe (i.e., life-
threatening, resulted in permeant damage or death) (Petrova
et al, 2017; Kramer, 1979). Furthermore, the outcome of the ADRs
was reported as (resolved with no sequel, resolving, ongoing, per-
meant damage/death, or unknown).

3.5. Data collection

After obtaining ethical approval from the research committee at
Imam Abdulrahman bin Faisal University – Dammam, Kingdom of
Saudi Arabia (IRB-2021–05-206), the data collection was
commenced.

The data collection was conducted by 2 of the investigators (i.e.,
a clinical pharmacist and pharmacy resident) in which the eMR of
patients who met the study inclusion criteria were reviewed. A
standardised form was used for collecting the retrieved data.

3.5.1. Data collection form
A standardised data collection form is constructed of five main

domains; patient-related, admission-related, therapeutic
management-related, ADR-related, and overall patient outcome-
related information domains were used to collect the data.

The first domain was designed to collect patient-related infor-
mation that includes patient’s demographics (i.e., age, gender,
allergies, weight, and body mass index (BMI)), comorbidities
(i.e., diabetes mellitus, hypertension, heart failure, chronic kidney



Patients Screened (N=176)

Patients Included (N=155)

Patients Excluded (N=21) 

Received antiviral treatment for ≤48 h

• Transferred to other hospital (N=4) 

• Discharged for home isolation 

(N=13) 

• Hospital-affiliated quarantine (N=1)

• Died (N=3) 

Fig. 1. Flow-chart on the selection of patients.
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disease, chronic obstructive pulmonary disease (COPD)/asthma,
cancer, and others), and renal function (i.e., baseline renal function;
serum creatinine and estimated creatinine clearance (eCrCl) and
the presence of an acute kidney injury).

The second domain contains the admission-related information
such as the admitting speciality and admission to intensive care
unit (ICU) (i.e., critical versus general isolation wards) and the dis-
ease severity status based on the Saudi Ministry of Health (MOH)
classification (i.e., mild to moderate, severe, and critical) (Saudi
Ministry of Health and Saudi Center For Disease Prevention and
Control, 2020).

The therapeutic management-related information domain
includes the administered antiviral agents/other agents for the
management of COVID-19 (i.e., lopinavir-ritonavir, hydroxychloro-
quine, chloroquine, favipiravir, ribavirin, interferon-beta, and IVIg),
the number of days these agents were administered, and the total
number of concomitant agents (i.e., antimicrobials versus non-
antimicrobials).

The fourth domain was designated to incorporate ADR-related
information (i.e., ADRs’ incidence, severity, probability, and out-
come, and the number of days between administering the drug
and the development of the ADR).

Lastly, the overall patient outcome-related information domain
included the length of hospital stay in days and the mortality.
3.5.2. Data collection form validity and reliability
A data collection form was developed based on reviewing the

relevant literature published in the field of ADRs and COVID-19
infection (Rhodes et al, 2021; Abdul Hadi et al, 2017; Coleman
and Pontefract, 2016; Visacri et al, 2015). All of the research objec-
tives and aims were highlighted while designing the form. More-
over, the data collection sheet was piloted initially.
3.6. Statistical analysis

Data were summarised using frequencies and percentages. An
initial univariate analysis was performed using the Chi-square test
where the outcome was the presence of an ADR or not. Further-
more, a negative binomial regression model was employed with
the number of ADR as the outcome variable to determine the risk
factors of ADR. Relative risk (RR) and its 95% confidence level (CI)
were reported. A p-value of<0.05 was considered statistically sig-
nificant. All analyses were carried out using IBM SPSS Statistics
version 26.0 (IBM Corp., Armonk, NY, USA).
4. Results

4.1. Baseline characteristics

A total of 155 patients were included in the study (Fig. 1: Flow-
chart on patient selection). Among the participants, nearly 80%
were males, 31% were aged 60 years or older, and 34% were obese.
Approximately two-thirds (n = 102) had a comorbidity condition,
and one-third had more than one comorbidity. Diabetes mellitus
and hypertension were the more prevalent comorbidities among
the participants. The Charlson comorbidity index was less than
three among 66%.

The severity of COVID-19 was severe-critical among 62.3%. The
majority of patients, 127 (81.9%), were admitted to the general iso-
lation wards, out of which 44 (34.6%) were transferred to the ICU as
their disease state had worsened. Most of the patients (n = 71;
45.8%) had a hospital length of stay of 10 – 20 days (Table 1).
Mortality had occurred in 36 (23.2%) of patients.
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4.2. Antiviral therapies used

The number of patients who received hydroxychloroquine
alone, a combination of hydroxychloroquine and lopinavir-
ritonavir, lopinavir-ritonavir alone, or a combination of hydroxy-
chloroquine and favipiravir was 39 (25.2%), 98 (63.2%), 5 (3.1%),
and 11 (7.1%), respectively (Table 2).

4.3. Outcomes

4.3.1. Primary outcome
4.3.1.1. Incidence of ADRs among COVID-19 patients. A total of 287
ADRs were reported among 115 (74.2%) patients during the study
period. Characteristics of these patients are detailed in (Table 1).

The identified ADRs were hepatic (n = 101, 35.2%), gastrointesti-
nal (n = 59, 20.6%), hematological (n = 47, 16%), and endocrine
(n = 45, 15%) (Table 3). Hydroxychloroquine and lopinavir-
ritonavir were the most common drugs associated with a total
ADRs of 156 and 113, respectively (Table 4).

4.3.2. Secondary outcomes
4.3.2.1. Adrs’ severity, probability, outcomes. Most of the ADRs were
minor in severity (n = 257, 89.5%) and (n = 154, 53.7%) of ADRs
have resolved. Importantly, 84% of patients who received hydrox-
ychloroquine had an ADR with an average of 1.4 events per patient.
Further, most of the moderate-severe ADRs (25/30) were associ-
ated with hydroxychloroquine. Average time to onset of ADR after
the medication was lowest for lopinavir-ritonavir, with an average
of 3.9 days (Table 5).

4.3.2.2. Predisposing risk factors. The negative binomial regression
model (Table 6) indicated that having more than ten days of hospi-
talisation was significantly associated with the occurrence of an
ADR (relative risk = 2.06 and 2.18 if the length of stay was 10–
20 days and more than 20 days, respectively).

5. Discussion

The availability of enriched safety and monitoring data of the
proposed therapies in COVID-19 infected patients would poten-
tially enhance the decision-making process while providing opti-
mal care. To the best of our knowledge, limited evidence on
ADRs’ incidence and risk factors in patients with COVID-19 has



Table 1
Baseline characteristics of The Study Participant and Patients who Developed an Adverse Drug Reaction (ADR).

Characteristics All Participants (N=155) Patients who developed ADR
(N=115)

n (column %) n (row %) p-value

Patient Demographics Age
<40 years 32 (20.6) 18 (56.3) 0.034
40-59 years 75 (48.4) 59 (78.7)
�60 years 48 (31.0) 38 (79.2)

Gender
Female 32 (20.6) 20 (62.5) 0.090
Male 123 (79.4) 95 (77.2)

Comorbidities DM
No DM 78 (50.3) 58 (74.4) 0.396
Controlled DM 26 (16.8) 17 (65.4)
Uncontrolled DMa 39 (25.2) 29 (74.4)
Untreated DMb 12 (7.7) 11 (91.7)

HTN 64 (41.3) 45 (70.3) 0.354
HF 6 (3.9) 3 (50.0) 0.167
CAD 16 (10.3) 11 (68.8) 0.599
ESRD 9 (5.8) 7 (77.8) 0.800
Asthma 7 (4.5) 4 (57.1) 0.291
Active cancer 2 (1.3) 1 (50.0) 0.387

Charlson comorbidity index 0 - 2 102 (65.8%) 76 (74.5%) 0.718
3 - 4 41 (26.5%) 32 (78%)
�5 12 (7.7%) 7 (58.3%)

BMI Normal 16 (20.8%) 12 (75%) 0.27
Overweight 27 (35.1%) 19 (70.4%)
Obese 34 (44.2%) 27 (79.4%)

Renal function eCrClc

�90 68 (43.9%) 47 (69.1%) 0.149
60 - 89 51 (32.9%) 42 (82.4%)
30 - 59 24 (15.5%) 16 (66.7%)
<30 or Dialysis 12 (7.7%) 10 (83.3%)

AKId

Yes 40 (27.4%) 33 (82.5%) 0.001
No 106 (72.6%) 75 (70.8%)

Level of care and disease severity Admitting Speciality
General Isolation Ward 127 (81.9%) 92 (72.4%) 0.288
Critical care 28 (18.1%) 23 (82.1%)

ICU admission 72 (46.5%) 63 (87.5%) <0.001
Disease severity

Mild-to-moderate 58 (37.4%) 34 (58.6%) 0.002
Severe 66 (42.6%) 54 (81.8%)
Critical 31 (20.0%) 27 (87.1%)

Length of Stay (Days)
<10 days 40 (26.1%) 25 (62.5%) 0.008
10-19 days 69 (45.1%) 49 (71%)
�20 days 44 (28.8%) 40 (90.9%)

Abbreviations: ADR: adverse drug reaction; AKI: acute kidney injury; BMI: body mass index; CAD: coronary artery disease; DM: diabetes mellitus; eCrCl: estimated
creatinine clearance; ESDR: end-stage renal disease; HF: heart failure; HTN: hypertension; ICU: intensive care unit

a Haemoglobin A1C of � 7% was considered as uncontrolled DM based on the American Diabetes Association guidelines (American Diabetic Association, 2020).
b Patients were considered to have untreated DM if they were diagnosed with DM upon their admission to the hospital with COVID-19 disease.
c The eCrCl was calculated using the Cockcroft-Gault formula (Cockcroft and Gault, 1976).
d The AKI was defined according to the Kidney Disease Improving Global Outcomes (Khwaja, 2012).

Table 2
Antiviral Therapies Used.

Antiviral Therapy No. of
Patients

%

Hydroxychloroquine 39 25.2
Hydroxychloroquine + Lopinavir/Ritonavir 88 56.7
Hydroxychloroquine + Favipiravir 11 7.1
Hydroxychloroquine + Lopinavir/Ritonavir + Interferon-

beta + IV Immunoglobulin
10 6.5

Lopinavir/Ritonavir 5 3.2
Chloroquine + Lopinavir/Ritonavir 1 0.7
Favipiravir 1 0.7
Total 155 100.0
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been published (Rhodes et al, 2021; Cai et al, 2020; Elbeddini et al.,
2020a,b; Olry et al, 2020; Ren et al, 2020). We reported a total of
287 ADRs among 115 (74.2%) patients during the study period. This
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is higher than what was reported in a study conducted in China
that discussed the incidence, type, and risk factors associated with
ADRs among patients with COVID-19 infection by Hospital Phar-
macovigilance System (CHPS) (37.8%) (Sun et al, 2020). Moreover,
the same study reported that the length of hospital stays, the num-
ber of drugs used during hospitalisation, and the underlying dis-
eases were independently predisposing patients to the
development of ADRs (Sun et al, 2020). Our study confirmed that
the length of hospital stay was a predisposing risk factor for ADR
development (p-value = 0.008; 95 %CI 1.216:3.568). Length of hos-
pital stay is evidently associated with negative consciences like
increase medical cost, recurrent hospital infections, prescribed
unnecessary prescription medications, and delirium among the
older adult population. Such complications should be avoided
among COVID-19 patients to minimise all the previous factors.

In addition, other studies have shown that gastrointestinal (GI)
disorders, liver disorders that are hepatocellular and or cholestatic,



Table 3
Incidence of ADRs per System.

System ADR Total HydroxychloroquineN (%) Lopinavir/RitonavirN (%) RibavirinN (%) FavipiravirN (%)

CNS Agitation 1 1 (0.68)
Headache 6 5 (3.38) 1 (0.90)
Dizziness 2 2 (1.35)
Insomnia 2 1 (0.68) 1 (0.90)
Fatigue 1 1 (0.68)
Weakness 2 2 (01.92)

CVS SVT 1 1 (0.68)
QT Prolongation 4 4 (2.70)
Hypotension 2 2 (1.35)

Endocrine Hyperglycemia 27 27 (25.10)
Hypertriglyceridemia 3 3 (02.88)
Increased GGT 15 15 (14.42)

Hematological Anemia 32 29 (19.60) 3 (30.00)
Thrombocytopenia 12 7 (4.73) 4 (03.85) 1 (10.00)
Lymphocytopenia 3 3 (30.00)

Hepatic Drug-induced liver injury (AST/ALT/ALP) 89 52 (03.51) 28 (27.00) 5 (50.00) 4 (33.33)
Increased TBili 12 11 (10.58) 1 (10.00)

GI Nauseas 12 8 (05.41) 4 (03.85)
Anorexia 1 1 (0.68)
Vomiting 20 10 (06.76) 10 (09.62)
Diarrhea 26 18 (12.16) 7 (06.73) 1 (08.33)

Renal Renal insufficiency 14 14 (09.51)
Total number of ADRs 287 156 113 13 5

Table 5
Probability, Severity, and Outcomes of ADRs.

Suspicious drug Number of ADRs Probability Severity Outcome Average time to ADR

Possible Probable Minor Moderate Severe Ongoing Resolved Resolving Unknown Time between drug
administration and
ADR onset (days)

Hydroxychloroquine 156 142 14 131 23 2 31 79 16 30 4.7
Lopinavir Ritonavir 113 100 13 110 3 21 66 14 12 3.9
Ribavirin 13 13 11 2 3 6 1 3 5.1
Favipiravir 5 4 1 5 3 1 1 4.8
Grand Total 287 259 28 257 28 2 55 154 32 46 4.4

Abbreviations: ADRs: adverse drug reactions.

Table 4
Incidence of ADRs per Drug.

Drug which caused an
ADR

Number of patients
received

Number of patients who experienced
an ADR

% of patients experienced an
ADR

Number of
ADRs

Number of ADR per
patient

Favipiravir 8 5 63 5 0.6
Hydroxychloroquine 111 93 84 156 1.4
Lopinavir/Ritonavir 85 63 74 113 1.3
Ribavirin 11 7 64 13 1.2

Abbreviations: ADR: adverse drug reaction.
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endocrine disorders, and expanded to include cardiac disorders
(i.e., QTc interval prolongation and arrhythmias) were the most
common reported ADRs among COVID-19 patients (Rhodes et al,
Table 6
Predisposing Factors For ADR.

Factors Relative risk [95% CI] p-value

Age (Years) �60 1.24 [95 %CI 0.67:2.28] 0.490
40–59 1.3 [95 %CI 0.74:2.26] 0.359

Gender Female 0.68 [95 %CI 0.39:1.17] 0.161
Severity of disease Critical 1.35 [95 %CI 0.63:2.91] 0.440

Severe 1.19 [95 %CI 0.68:2.07] 0.550
ICU admission Yes 1.06 [95 %CI 0.57:1.96] 0.851
Length of Stay (Day) greater than20 2.18 [95 %CI 1.14:4.14] 0.018

10 to 20 2.06 [95 %CI 1.2:3.54] 0.009

Reference groups: Age (age < 40 years); Gender (male); Severity of disease (mild);
ICU admission (no admission); length of stay (<10 days)
Abbreviations: ADR: adverse drug reaction; CI: confidence interval; ICU: intensive
care unit; Ref: reference.
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2021; Olry et al, 2020; Sun et al, 2020; Tang et al., 2020). Our data
has similar results in which out of a total of 287 ADRs that were
identified most of them were hepatic (n = 101, 35.2%), gastroin-
testinal (n = 59, 20.6%), hematological (n = 47, 16%), and endocrine
(n = 45, 15%).

The incorporation of a Pharmacovigilance Program by Labora-
tory Signals to identify the incidence of suspected ADRs in
COVID-19 patients was also reported at a tertiary care hospital
in Spain. They stated that the incidence rate of serious ADRs
detected in patients with COVID-19 was 4.75-fold higher than
that of the non-COVID-19 patients. The most frequently related
drugs were tocilizumab (59.84%), dexketoprofen (13.93%), azi-
thromycin (8.43%), lopinavir-ritonavir (7.35%), dexamethasone
(7.62%), and chloroquine/hydroxychloroquine (6.91%). Thus, they
recommended cautious use when prescribing these medications
for COVID-19 patients (Ramírez et al, 2020). In regard to hydrox-
ychloroquine, our study has similar findings.
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We reported that lopinavir-ritonavir was also among the most
common drugs associated with ADRs in our patient population.
The percentage of reports was 39% of the identified ADRs. Chou-
chana et al. performed a therapeutic drug monitoring (TDM) of
serum levels of lopinavir-ritonavir in 24 COVID-19 patients and
compared it to the average plasma concentrations in patients
infected with human immunodeficiency virus (HIV) (Chouchana
et al, 2021). Higher lopinavir plasma concentrations were docu-
mented in COVID-19 patients, increasing by 4.6- to 8-fold (IQR:
3.6–6.2). They explained that lopinavir-ritonavir level increases
in inflammatory settings, which is an expected state for COVID-
19 patients. Hence, Chouchana et al. concluded that cautious use
is recommended as ADR and safety concerns might occur due to
this high serum level (Chouchana et al, 2021).

The highest detected ADRs in our study was hepatic abnormal-
ities accounting for 35.2% of identified ADRs, elevated liver func-
tion test (LFT) seen in COVID-19 patients could be attributed to
many factors, including drugs used for the treatment, pre-
existing liver disease, the effect of the virus itself and complicated
disease course (Alqahtani and Schattenberg, 2020). The virus might
cause direct or indirect damage to liver tissue by many proposed
mechanisms, including the influence of angiotensin-converting
enzyme 2 (ACE2), systemic inflammatory response, and hypoxic
liver injury (Clark et al, 2021; Olry et al, 2020). Nevertheless, in
our study, we took this into account and monitored LFT trends
before and after starting and stopping the agents in question.
When LFTs quickly decreased after discontinuing the suspected
agent, we considered this as a probable causality of the treatment.

Detecting and reporting ADRs of mediations used in managing
patients with COVID-19 could not be more critical because many
of the agents used are off-label indications. A systematic review
reported that using off-label indications is associated with higher
ADR rates compared to agents used as labelled indications due to
a substantial lack of strong evidence (Eguale et al, 2016).

The WHO defines ADRs self-reporting as ‘‘the reporting of a sus-
pected adverse reaction on the initiative of the health professional
who becomes aware of the problem, or on the patient’s initiative‘‘.
They further state the fact that the success or failure of any phar-
macovigilance activity depends on the reporting of suspected
adverse reactions (World Health Organization, 2006). Hence, this
might be subjected to underreporting.

Aldryhim et al. conducted a questionnaire-based cross-sectional
survey that targeted both hospital and community pharmacies in
Saudi Arabia. They surveyed 1870 pharmacists and reported that
only 10.2% and 26.8% of community and hospital pharmacists,
respectively, have never reported an ADR (Aldryhim et al, 2019).
Therefore, this has highlighted the issue of ADRs’ underreporting
in the Kingdom of Saudi Arabia.

Other methods of identifying ADRs include intensive monitor-
ing by an expert team via a prospective review and conducting a
prospective or retrospective chart review. Moreover, using com-
puterised systems that generate ADR signals which then undergo
evaluation and review by an expert (Miguel et al, 2013).

Underreporting would have a greater impact since COVID-19
has subjected the health care system to stress and understaffing
(Mehta et al, 2021). The reporting of ADRs with an active
hospital-based pharmacovigilance system is an attractive tool,
especially in the era of COVID-19, and would help with the under-
reported overlooked events. Trigger tool could be useful in detect-
ing preventable ADRs among COVID-19 patients. Such a tool has
been used successfully in this patient population (Elbeddini et al.,
2020a,b; Ramírez et al, 2020; Sun et al, 2020). Although our study
was conducted in a single centre with a small sample size, we high-
lighted the importance of implementing an active hospital-based
pharmacovigilance system in detecting and evaluating possible
ADRs. Furthermore, though we tried to eliminate factors other than
412
the medication in question, we cannot exclude it entirely as the
disease status might also cause a similar effect.

6. Conclusions

Finding from our study shows that ADRs are common in COVID-
19 patients and significantly related to the prolonged hospital stay.
Using trigger tools may help health care practitioners to identify
preventable ADRs in the ICU settings compared to traditional
ADR methods. More studies with a large sample size are needed
to confirm our hypothesis. Furthermore, it highlighted the impor-
tance of implementing an active hospital-based pharmacovigilance
system.
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