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Abstract

Background: Pharmacovigilance is administered to several pharmacological classes of drugs worldwide.
However, there are still insufficient data regarding the prevalence and general characteristics of drug reactions,
especially in developing countries. Objective: This study aimed to determine the prevalence and characteristics
of ADRs, including the pharmacological class involved, and report and classify the clinical manifestations
associated with ADRs. Methods: This retrospective study was based on patient ADR reports during observation.
Prevalence, patient demographics, and other data were evaluated using descriptive statistics. Results: Of 773
reports that met the inclusion criteria, most were doctors (80.6%), followed by pharmacists (18.7%). Of the total
cases, 430 (55.6%) occurred in the women. Most suspected ADRs occurred in the 19-60 years age group (583;
75.4%). The highest incidence of ADR was observed in patients using antineoplastic agents (19.5%), systemic
antibacterials (16.4%), or antihypertensives (12.5%). The majority of clinical manifestations were gastrointestinal
disorders (41.7%), and approximately 309 (40%) ADR cases continued with antagonists/antidotes. Approximately
62% of the patients who experienced ADRs recovered. Conclusion: Antineoplastic, systemic antibacterial, and
antihypertensive drugs appeared to be the most common drugs used for suspected ADR cases in this hospital. ADR
reporting has been running well, but not all healthcare workers have participated actively. Hopefully, the results
of this research will contribute to the upcoming strategies for pharmacovigilance activities in this hospital and
other healthcare facilities to improve the quality and quantity of ADR reporting and increase the safety of
medication usage.
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INTRODUCTION

Adverse drug reactions (ADR) are drug-related
problems that require special attention from health care
workers. The increasing frequency and severity of
ADRs are related to the worsening health status of
patients, a significant increase in the healthcare burden
due to prolonged hospitalization periods, and the need
for additional therapy to treat the complaints and
symptoms experienced by patients (Giardina et al.,
2018). ADR monitoring guidelines for healthcare
workers state that ADR is an undesirable response to
drugs that occur at the usual doses in humans for the
purpose of prevention, diagnosis, disease therapy, or to
modify physiological functions (BPOM RI, 2012).

According to various studies, ADR is an important
cause of morbidity and mortality in healthcare facilities.
A systematic review including many studies around the
world and research in other countries showed that
approximately 10% of hospital admissions are related to
ADRs (Yadesa et al., 2021). Moreover, ADRs are
suspected to be one of the main causes of death and
escalation in healthcare costs (Montastruc et al., 2021).
However, the development of drugs and several new
therapeutic agents makes ADR monitoring a necessity
that should be considered daily to evaluate the safety of
distributed drugs worldwide (Montastruc et al., 2021).

During preclinical and clinical trials in humans,
selected subjects were used with certain strict criteria
and limited samples in a completely different setting
with daily clinical practice, so sometimes it did not
adequately describe the drug’s safety profile in humans
because the ADRs detected in these phases were likely
common ADRs with a high frequency of occurrence.
Chronic toxicity, potential drug interactions, and drug
safety in special groups (children, pregnant or
breastfeeding women, and geriatrics) are very difficult
to determine in the development and research phase
before the drug receives marketing authorization (Tadge
et al., 2023). Therefore, ADR reporting is a crucial tool
for detecting the possibility of serious and rare ADRs
associated with therapeutic agents, so that patients will
receive better intervention earlier, prevent further
medical injury and harm, and avoid the emergence of
greater risk problems in drug use. Moreover, it can be
used as a consideration for drug regulation, policies for
withdrawals and distribution permits, and changes to the
safety information listed on drug packaging (BPOM R,
2019; Tadge et al., 2023).

Based on Indonesia’s National Pharmacovigilance
Data Center, from January to early December 2023,
11,084 ADR reports were received from various
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healthcare facilities and pharmaceutical industries in
Indonesia, but it was thought that there are still many
more underreported ADRs (BPOM RI, 2023). In
contrast, approximately 21, 336 drugs have been
registered over the last five years in Indonesia (BPOM
RI, 2022). Ideally, ADR reporting should be performed
for all drugs distributed and circulating in Indonesia.
However, ADR reporting was not mandatory for
healthcare workers because a voluntary reporting
system was adopted, which was manually sent using an
ADR reporting form or digitally entered on the E-MESO
website. Therefore, the number of reports is still quite
small compared to the total number of distributed drugs.
In line with this, a systematic review analyzed 37 studies
conducted in different countries and found that the rate
of underreporting of ADRs exceeded 90% in many
cases, showing that widespread and significant
underreporting of ADRs is a global problem and affects
all types of ADRs (Al Meslamani, 2023).

In a study on ADR prevalence worldwide, 85% of
reports came from developed countries such as the
United States, England, France, Germany, Canada, and
Australia (Aagaard et al., 2012). In developing
countries, including Indonesia, various studies have
been conducted on the ADR of several pharmacological
classes, such as chemotherapeutic agents (Melani,
Darmawan and Raharjo, 2019), anti-diabetic (Yosmar,
Inanta and Sari, 2018), anti-hypertensive (Indriani,
Rokhmah and Shania, 2022), anti-tuberculosis (Rini,
Ikawati and Perwitasari, 2014), anti-retroviral (Pertiwi,
Wardani and Wedayani, 2021), analgesic-anti-
inflammatories (Permata and Azmi, 2024), and
cardiovascular drugs (Almasdy et al., 2018). However,
there is insufficient information available regarding
ADR prevalence and characteristics in healthcare
facilities, particularly tertiary referral hospitals that
manage complex multidisciplinary cases involving
polypharmacy with diverse therapeutic classes and high-
risk medications. Therefore, a retrospective
pharmacovigilance study was conducted using ADR
reports. This study aimed to ascertain the prevalence and
characteristics of ADRs in hospitalized and ambulatory
patients, including the pharmacological classes
involved, and document and categorize the clinical
manifestations associated with ADRs.

MATERIALS AND METHODS
Study design

This retrospective study was based on ADR reports
at 2 years and 10 months from January 2021 to October
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2023 at the Saiful Anwar General Hospital, Malang,
East Java, Indonesia.
Instrument and data analysis

Data were obtained from inpatient ADR reports
during the observational period. ADR reports were
collected manually in yellow and digitally using an
internal ADR reporting link. The inclusion criteria were
completeness of ADR reports, including patient
demographics, manifestations of ADR, suspected drugs,
chronology of events, and outcome of ADR.

The data obtained included the number of reports per
month, reporters, demographic characteristics of the
patient (age, sex), history of disease and comorbidities
(if any), history of previous drug allergies (if any), main
diagnosis, number of drugs received when experiencing
ADR, drugs suspected, ADR clinical manifestations,
patient follow-up, and outcome. Other medications used
by patients (if any) were also included in the report. The
actions taken to treat ADR are grouped into four
categories:  continuing the drug with an
antagonist/antidote, continuing the drug without the
antagonist/antidote, stopping the drug with the
antagonist/antidote, and stopping the drug without the
antagonist/antidote.

The main diagnoses and clinical manifestations of
ADRs were grouped using the Medical Dictionary for
Regulatory  Activities (MedDRA)® system and
classified according to System Organ Class (SOC).
Drugs suspected to cause ADR are categorized using the
Anatomical Therapeutic and Chemical (ATC) group
(2" level) (Giardina et al., 2018). Patient demographics
and ADR reporting data were evaluated using
descriptive statistics.

RESULTS AND DISCUSSION

During the observation period, there were 773 cases
reported as ADRs, 178 (0.68%) in 2021, 301 (0.95%) in
2022, and 294 (0.92%) in 2023. The number of reports
was still small compared to the total number of patients,
whereas previous research stated that out of 3695
episodes of hospital stay, approximately 15% of
inpatients experienced at least one ADR during their
inpatient period (Davies et al., 2009). This is in line with
the relatively low number of ADR reports in Indonesia,
as in other developing countries (Al-Worafi et al., 2017).
However, the total number of reports received by the
Indonesian National Pharmacovigilance Center has
significantly increased. In 2022, the number of national
ADR reports reached more than 10,000 from healthcare
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facilities all over Indonesia, an increase of 53%
compared to the average number of reports for the past
five years (BPOM RI, 2023). This is probably a positive
sign of underreporting, which was a limitation of the
spontaneous ADR reporting system implemented in
Indonesia because it was estimated that only 6-10% of
ADRs were reported from the actual number. A
systematic review examined factors that influence ADR
reporting among healthcare workers. The results
showed that the socio-demographic characteristics of
healthcare workers did not significantly influence ADR
underreporting, but several other factors that mattered
were the wrong assumption (only serious ADRs need to
be reported), apathy (delayed reporting, lack of interest
in reporting), complacency (the assumption that all
drugs must be safe and well-tolerated), fear of being
thought strange if reporting a predictable ADR, and
feelings of insecurity (feeling that it is almost impossible
to determine whether a drug is the suspected cause of a
specific ADR). In addition, the absence of reporting
obligations and confidentiality is another reason for low
ADR reporting rates (Garcia-Abeijon et al., 2023).

In this study, the largest number of ADR reporters
was dominated by residents and physicians (80.6%),
followed by pharmacists (18.7%) and other healthcare
workers, such as nurses and midwives (0.7%).
According to the ADR Reporting Guidelines in
Indonesia, all healthcare workers are allowed to report
ADR (BPOM RI, 2012). Residents and doctors were the
most frequently reported ADRs. This is probably
because of the obligation to report ADRs as academic
assignments in some medical residency programs. The
second most frequent reporters were pharmacists,
especially ward pharmacists and ambulatory
pharmacists. This is in line with their competence in
monitoring the safety and efficacy of patients’
medications, but more reports should be collected due to
the availability of clinical pharmacists in each hospital
ward. The nurses and midwives were the least frequently
reported. According to previous research, barriers for
nurses to report ADRs include lack of time and heavy
workload, unawareness of the reporting procedure,
insecurity to make the wrong report, and fear of being
accused (Adu-Gyamfi et al., 2022). Furthermore, it has
been found that the knowledge and implementation of
pharmacovigilance among healthcare workers is quite
low; therefore, continuous socialization regarding this
matter is urgently needed (Wangge and Akbar, 2016).
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Table 1. Characteristics of study subjects
Number of Cases

Characteristics % Percentage

(n=773)
Age Group (years)
0-18 31 4.0
19-60 583 75.4
> 60 159 20.6
Sex
Males 343 44.4
Females 430 55.6
Main Disease Categories?
Infections and infestations 181 234
Benign, malignant and unspecified neoplasms 179 23.2
Renal and urinary disorders 102 13.2
Blood and lymphatic system disorders 87 11.3
Immune system disorders 62 8.0
Gastrointestinal disorders 24 3.1
Hepatobiliary disorders 24 3.1
Psychiatric disorders 22 2.8
Hypertensive 16 21
Endocrine disorders 14 18
Cardiac disorders 13 1.7
Vascular disorders 13 1.7
Musculoskeletal 12 1.6
Nervous system disorders 6 0.8
Respiratory, thoracic and mediastinal disorders 6 0.8
Reproductive system and breast disorders 6 0.8
Eye disorders 2 0.3
Skin and subcutaneous tissue disorders 2 0.3
Metabolism and nutritional disorders 1 0.1
Dental Impaction 1 0.1
Comorbidities®
Geriatric 159 25.7
Hypertension 109 17.6
Infection 79 12.8
Renal impairment 72 11.6
Cardiovascular disorders 52 8.4
Diabetes mellitus 47 7.6
Myelosuppression 20 3,2
Hypoalbumin 16 2.6
Electrolyte imbalance 16 2.6
Malignancy 12 1.9
Autoimmune 10 1.6
Previous history of drug/food allergies 8 1.3
Hepatic impairment 7 11
Blood disorders 6 1.0
Underweight 5 0.8
Hyperthyroid 1 0.2
Total 619 100%
Number of Drugs Taken
<4 722 934
5-9 51 6.6
>10 0 0
Total ADR Reports obtained 773

aMain disease: a diagnostic which caused a patient received medication suspected for ADR
b Comorbidities: any medical condition other than the main disease
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Figure 1. Clinical Manifestation of Suspected ADRs classified by SOC according to MedDRA®

Patient demographic characteristics are presented
in Table 1. Of all cases, 430 cases of ADR were
experienced by women, and the rest were men (343);
therefore, women tended to experience more ADRs than
men (55,6% vs 44.4%). This is in line with global post-
marketing surveillance data on spontaneous reports,
which indicates that women, especially in their
reproductive years, have more ADRs than men (Watson
et al., 2019). Previous studies have also stated that
women have an approximately two-fold higher risk of
ADRs than men. Several studies have also reported the
existence of a specific pattern and relationship between
sex, pharmacokinetic-pharmacodynamic parameters,
and ADR incidence. In general, women have a lower
body weight and organ size but a higher percentage of
body fat, which affects the absorption and distribution
of drugs. The larger the volume of distribution (\Vd), the
more likely it is that the drug will be found in body
tissue. Research has shown that 86 types of FDA-
approved drugs result in increased drug levels and
longer drug elimination times in women than in men,
making them a greater potential for ADR incidence
(Zucker and Prendergast, 2020). Another study in
Indonesia found that female patients were more likely to
experience ADR to oral hypoglycemic drugs than were
male patients (Yosmar et al., 2018).

The largest age group exposed to ADR was adults
(19-60 years), which is in line with previous studies
(Gupta et al., 2017; Keche et al., 2021). Geriatrics aged
> 60 years were in the second position with 159 cases
(20.6%), followed by pediatrics with 31 cases (4%), as
shown in Table 1. Approximately a quarter of the
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geriatric patient population admitted to the hospital
experienced at least one type of ADR during their period
of hospitalization (Yadesa et al., 2021). Various
physiological changes occur in geriatrics, including
changes in the pharmacokinetic and pharmacodynamic
responses to drugs inside the body, making them more
susceptible to ADR (Yadesa et al., 2021). Reduced
organ perfusion also implies deprivation of liver
function, causing a decline in the hepatic clearance of
certain drugs. In addition, along with the aging process,
kidney function and muscle mass decrease, so the
glomerular filtration rate decreases even though serum
creatinine levels are within the normal range
(Corsonello, Pedone, and Incalzi, 2010). Apart from
physiological changes, various degenerative diseases in
geriatric patients could trigger polypharmacy in their
therapeutic management, which was also associated
with a higher risk of ADR in this age group. On the other
hand, the occurrence of ADR in geriatric patients could
reduce patient compliance and detain the expected
therapeutic outcomes, resulting in a higher burden and
cost in healthcare services (Yadesa et al., 2021).

The top five main diagnoses were infectious
diseases (23.4%), malignancies (23.2%), kidney and
urinary tract disorders (13.2%), blood and lymphatic
system disorders (11.3%), and immune system disorders
(8%). Approximately 23.4% of patients presented with
hypertension as a comorbidity, 17% had infections,
15.5% had kidney impairment, 11.2% had other
cardiovascular disorders, and 10.1% had diabetes
mellitus. Ferner and Aronson (2019) stated that diseases
can affect the absorption, distribution, metabolism, and
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elimination of drugs, particularly those related to kidney
and hepatic impairment. Higher drug concentrations can
occur due to reduced hepatic metabolism and renal
elimination, leading to a higher chance of ADR
manifestation (Ferner and Aronson, 2019). Furthermore,
the influence of other diseases and conditions remains
poorly explored. Of all the patients, 93.4% received 1-4
medications during the hospitalization period. The
concurrent use of medication and drug—drug interactions
is well established and is an important cause of
avoidable ADRs (Ferner and Aronson, 2019).
Therefore, it is highly recommended that healthcare
providers monitor any potential or major drug-drug
interactions.

Most ADR were gastrointestinal disorders (330,
41.7%), followed by respiratory tract disorders (75,
9.5%), skin and subcutaneous tissue disorders (71, 9%),
neurological disorders (68, 8.6%), and blood and
lymphatic system disorders (61, 7.7%) (Figure 1).
Among all ADR reports, antineoplastic agents (19.5%)
were in the first rank of suspected drugs, followed by
systemic antibacterials (16.4%), antihypertensives
(12.5%), analgesics/anti-inflammatory drugs (9.6%),
and antituberculosis drugs (8.9%) (Figure 2). The top
five classes of suspected drugs for ADR were in line
with the pharmacovigilance data of 2022 in Indonesia,
which mentioned the top 10 suspected drugs for ADR,
namely antituberculosis, systemic antibacterial, and
antineoplastic drugs (BPOM RI, 2023). Aagaard et al.
(2012), who examined ADR patterns reported
worldwide over the last 10 years (2000-2009), also
found that in developed countries, the highest
prevalence of ADR was found in antineoplastic and
immune system-related drugs, whereas in developing
countries, the highest prevalence of ADR was found in
systemic antibacterials (Aagaard et al., 2012). Other
studies have reported that antibacterials contribute to 33-
68% of ADR incidents (Keche et al., 2021). However,
chemotherapeutic agents are known to cause potentially
serious ADR. For example, in a study conducted on
more than thousand chemotherapy patients in France,
almost half experienced ADR (Ingrand et al., 2020).

In 40% (309) of ADR cases, the suspected drugs
were continued with antagonists/antidotes, such as
urticaria and diarrhea manifestation due to afatinib.
Afatinib was continued with antihistamines and
supportive therapy for diarrhea. In 246 (31.8%) cases,
the drugs were stopped without antagonists/antidotes,
for example, in toxic optic neuropathy due to linezolid
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toxicity in drug-resistant tuberculosis patients. In
another case, prolonged QT interval was suspected due
to Levofloxacin, Bedaquiline and Clofazimin. The drugs
were discontinued, the patient's heart rhythm was
monitored periodically, and the anti-tuberculosis
regimen was changed without any addition of
antagonists/antidotes. Furthermore, in 143 (18.5%)
cases, the suspected drugs were stopped with
antagonists/antidotes, such as in bleeding manifestations
due to Warfarin and Clopidogrel, the drugs were
stopped, and the patients were given Vitamin K injection
as a warfarin antagonist and Tranexamic Acid as an
antifibrinolytic. However, in 75 (9.7%) patients, the
drugs were continued without antagonists/antidotes. In
these cases, patients generally showed improvement
without specific antagonist/antidote or the symptoms
improved with dose reduction, so the drug could be
continued with consideration of greater benefits, for
example, in constipation cases due to bortezomib
injection in multiple myeloma patients and hypokalemia
due to furosemide. actions taken during the follow-up of
ADRs are shown in Figure 3.

Regarding ADR outcomes, most patients (482;
62%) recovered, while the remaining patients (163;
21.1%) recovered with residual symptoms, had not
recovered yet (131; 13.1%), or had unknown outcomes
(15; 1.9%) because the patients were moved to another
ward or the data were incomplete. Unfortunately, 1.5%
(12 cases) of patients died due to progression of the main
disease and poor prognosis (Figure 4).

This study was conducted retrospectively using
ADR report data history; therefore, the limitation of this
study was that only the available data archives with all
of their limitations could be analyzed. Most ADR
reports collected lacked details describing the
chronology of ADR occurrence, making causality
analysis difficult. In fact, some improvements and
adjustments were required for the internal reporting
links so that the ADR reports collected would be more
complete and reliable; thus, they could be analyzed
comprehensively in the future. We hope this article adds
to the information on pharmacovigilance data in
Indonesia, particularly data from tertiary hospitals. In
addition, it is hoped that healthcare workers as
professional care providers will take an active role in
detecting and reporting ADR incidence to collect more
drug post-marketing surveillance data and to enhance
drug safety monitoring in Indonesia.
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Antineoplastic Agents 187
Antibacterials For Systemic Use 157
Anti Hypertensives 120
Analgesics, Antiinflammatory And... 92
Antimycobacterials 85
Drugs For Gastrointestinal Disorders 52
Corticosteroids For Systemic Use 33
Cough And Cold Preparations 31
Vitamins, Mineral And Supplements 26
Diuretics 26
Drugs Used In Diabetes 22
Psycholeptics 21
Antiviral 19
Antithrombotic Agents 17
Antiepileptics 12
Antimycotics 9
Immunosuppresants 8
Lipid Modifying Agents 6
Antigout Preparations 4
3

Herbal Supplements Number of case

Figure 2. Drug Classes Suspected for ADRs classified by ATC code 2" level
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Figure 3. Follow up to suspected ADRs
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Figure 4. Output of Suspected ADRs
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CONCLUSION

Antineoplastic, systemic  antibacterial, and
antihypertensive drugs appeared to be the most common
drugs for suspected ADR in this hospital. ADR
reporting has been running well, but not all healthcare
workers have participated actively. Most ADRs
manifest as  gastrointestinal,  respiratory, or
subcutaneous skin disorders. Hopefully, the results of
this research will contribute to upcoming strategies for
pharmacovigilance activities in this hospital and other
healthcare facilities to improve the quality and quantity
of ADR reporting, especially in Indonesia, to increase
the safety of medication usage.

ACKNOWLEDGMENT

The authors are grateful to the ADR Reporting
Team and the Head of the Pharmacy Department at Dr.
Saiful Anwar General Hospital for permission to use the
data provided in this study.

AUTHOR CONTRIBUTIONS

Conceptualization, C.M.S., B.S.; Methodology,
C.M.S.; Software, C.M.S.; Validation, B.S.; Formal
Analysis, C.M.S.; Investigation, C.M.S.; Resources,
B.S.; Data Curration; B.S.; Writing - Original Draft,
C.M.S.; Writing - Review & Editing, B.S,;
Visualization, C.M.S.; Supervision, B.S.; Project
Administration, C.M.S., B.S.; Funding Acquisition,
C.M.S, B.S.

CONFLICT OF INTEREST
The authors declared no conflict of interest.

REFERENCES

Aagaard, L., Strandell, J., Melskens, L., Petersen,
P.S.G. Hnsen, H.H. and (2012) ‘Global patterns
of adverse drug reactions over a decade: Analyses
of Spontaneous Reports to Vigibase™", Drug

Safety, 35(12), pp. 1171-1182.
https://doi.org/10.2165/11631940-000000000-
00000

Adu-Gyamfi, P.K.T., Mensah, K.B., Ocansey, J.,
Moomin,A., Danso, B.O., Agtapong, F. and
Arthur-Mensah Jr, R . (2022) ‘Assessment of
knowledge, practices, and barriers to
pharmacovigilance among nurses at a teaching
hospital, Ghana: A cross-sectional study', BMC
Nursing, 21(2), pp. 1-9.
https://doi.org/10.1186/512912-022-00965-4

P-ISSN: 2406-9388
E-ISSN: 2580-8303

Al-Worafi, Y.M., , Kassab, Y.W., Alseragi W.M. ,
Almutairi, M.S., Ahmed, A., Ming, L.C,
Alkhoshaiban, A.S. and Hadi, M.A. (2017)
‘Pharmacovigilance and adverse drug reaction
reporting: A perspective of community
pharmacists and pharmacy technicians in Sana’a,
Yemen, ’ Therapeutics and Clinical Risk
Management, 13, pp.1175-1181.
https://doi.org/10.2147/TCRM.S140674

Almasdy, D., Sari, Y.O., llahi, H.T. and Kurniasih, N.
(2018) ‘Pengembangan Instrumen Pemantauan
Efek Samping Obat: Efek Samping Obat Pada
Pasien Strok Iskemik’, Jurnal Sains Farmasi &
Klinis, 5(3), pp. 225-232.

BPOM RI (2012) Pedoman Monitoring Efek Samping
Obat (MESO) Bagi Tenaga Kesehatan, Direktorat
Pengawasan Distribusi Produk Terapetik dan
PKRT Badan Pom RI.

BPOM RI (2019) ‘Farmakovigilans (Keamanan Obat) :
Panduan Deteksi dan Pelaporan Efek Samping
Obat Untuk Tenaga Keschatan’, Pusat
Farmakovigilans Nasional, pp. 1-26.

BPOM RI (2022) ‘Badan pengawas obat dan makanan
No. 12 Tahun 2022 Tentang Pedoman Cara
Pembuatan Obat yang Baik di Rumah Sakit’,
Bpom Ri, 11(1), pp. 1-16.

BPOM RI (2023) ‘Buletin Berita Monitoring Efek
Samping Obat.’

Corsonello, A., Pedone, C. and Incalzi, R. (2010) ‘Age-
Related Pharmacokinetic and Pharmacodynamic
Changes and Related Risk of Adverse Drug
Reactions,” Current Medicinal Chemistry, 17(6),
pp. 571-584.
https://doi.org/10.2174/092986710790416326

Davies, E.C., Green, C,F,, Taylor, S,, Williamson, P,R,,
Mottram, D,R, and Pirmohamed, M. (2009)
‘Adverse drug reactions in hospital in-patients: A
prospective analysis of 3695 patient-episodes’,
PLoS ONE, 4(2).
https://doi.org/10.1371/journal.pone.0004439

Ferner, R. and Aronson, J. (2019) ‘Susceptibility to
adverse drug reactions’, British Journal of
Clinical Pharmacology, 85(January), pp. 2205—
2212, https://doi.org/10.1111/bcp.14015

GarcAa-Abeijon et al. (2023) ‘Factors Associated with
Underreporting of Adverse Drug Reactions by
Health Care Professionals: A Systematic Review
Update’, Drug Safety, 46(7), pp. 625-636.
https://doi.org/10.1007/s40264-023-01302-7

©2024 Jurnal Farmasi dan limu Kefarmasian Indonesia
Open access article under the CC BY-NC-SA license



Jurnal Farmasi dan limu Kefarmasian Indonesia Vol. 11 No. 2 August 2024 182

Giardina, C., Costa, C., Taracido, M., Herdeiro,M.T.
Torre ,C. and Figueiras, A. (2018) ‘Adverse drug
reactions in hospitalized patients: Results of the
FORWARD (facilitation of reporting in hospital
ward) study’, Frontiers in Pharmacology,
9(APR), pp. 1-12.
https://doi.org/10.3389/fphar.2018.00350

Gupta, A., Kaur, A., Shukla, P.and Chhabra, H. (2017)
‘Adverse Drug Reactions Pattern in a Tertiary
Level Teaching Hospital: A Retrospective Study’,
Indian Journal of Pharmacy Practice, 10(1), pp.
27-31. https://doi.org/10.5530/ijopp.10.1.7

Indriani, L., Rokhmah, N.N. and Shania, N. (2022)
‘Penilaian Efektivitas Antihipertensi dan Efek
Samping Obat di RSUP Fatmawati’, Jurnal Sains
Farmasi &  Klinis,  9(sup), p. 146.
https://doi.org/10.25077/jsfk.9.sup.146-151.2022

Ingrand, 1., Defossez, G., Lafay-Chebassier, C.,
Chavant, F., Ferru, A., Ingrand, P. and Pérault-
Pochat, M-C. (2020) ‘Serious adverse effects after
chemotherapy: A general cancer registry-based
incidence survey. British Journal of Clinical
Pharmacology, 86(4), pp. 711-722.
https://doi.org/10.1111/bcp.14159

Keche, Y., Gaikwad, N. and Dhaneria, S. (2021)
‘Preventability, predictability, severity and
causality assessment of adverse drug reactions
reported from a teaching hospital in chhattisgarh:
A retrospective analysis’, Journal of Family
Medicine and  Primary  Care, 10(7).
https://doi.org/10.4103/jfmpc.jfmpc_2374 20

Melani, R., Darmawan, E. and Raharjo, B. (2019)
‘Gambaran Hubungan Regimen Dosis Danefek
Samping Kemoterapi pada Pasien Kanker di
RSUD Prof Dr. Margono Soekarjo Purwokerto
Periode Bulan Januari-Februari Tahun 2019,
Majalah  Farmaseutik, 15(2), p. 113.
https://doi.org/10.22146/farmaseutik.v15i2.4766
4

Al Meslamani, A.Z. (2023) ‘Underreporting of adverse
drug events: A look into the intent, causes, and
potential solutions, Expert Opinion on Drug
Safety, 22(5), pp. 351-354.
https://doi.org/10.1080/14740338.2023.2224558

Montastruc, J.L., Lafaurie, M., de Canecaude, C.,
Durrieu, G., Sommet, A., Montastruc, F. and
Bagheri, H (2021) ‘Fatal adverse drug reactions:
A worldwide perspective in the World Health
Organization pharmacovigilance database. British

P-ISSN: 2406-9388
E-ISSN: 2580-8303

Journal of Clinical Pharmacology, 87(11), pp.
4334-4340. https://doi.org/10.1111/bcp.14851

Permata, A. and Azmi, R.N. (2024) ‘Analisis Faktor
Risiko Kejadian Adverse Drug Reaction Obat
Anti Inflamasi Non Steroid pada Pasien Gout’,
Pharmaceutical Journal of Indonesia, 21(1), pp.
1-5.

Pertiwi, M. Y., Wardani, I. S. and Wedayani, A.. A.N.
(2021) ‘Profil Efek Samping Penggunaan
Antiretroviral Pada Penderita HIV/AIDS Di
Poliklinik VCT di Kota Mataram Tahun 2019°,
Unram Medical Journal, 9(4), pp. 292-299.
https://doi.org/10.29303/jku.v9i4.443

Rini, V. A., lkawati, Z. and Perwitasari, D. A. (2014)
‘Pengaruh  Pemantuan  Apoteker Terhadap
Keberhasilan Terapi Dan Kualitas Hidup Pasien
Tuberkulosis’, Jurnal Manajemen dan Pelayanan
Farmasi (Journal of Management and Pharmacy
Practice), 4(3), pp. 185-192.

Tadge, S., Gambhire, M. and Kulkarni, A. (2023) ‘A
Narrative Review on Adverse Drug Reactions
Reporting : Current Practices and Challenges’,
Clinical Journal of Pharmacology and
Pharmacotherapeutics, 2, pp. 3-7.

Wang, G. and Akbar, W. (2016) ‘Knowledge, attitudes,
and practice of pharmacovigilance among
healthcare professionals in Indonesia. Health
Science Journal of Indonesia, 7(1), pp. 59-63.
https://doi.org/10.22435/hsji.v7i1.5285.59-63

Watson, S., Caster, O., Rochon, P.A. and den Ruijter, H.
(2019) ‘Reported adverse drug reactions in
women and men: Aggregated evidence from
globally collected individual case reports during
half a century’, EClinicalMedicine, 17, p. 100188.
https://doi.org/10.1016/j.eclinm.2019.10.001

Yadesa T.M., Kitutu F.E., Deyno S., Ogwang, P.E.,
Tamukang, R. and Alele, P.E. (2021) ‘Prevalence,
characteristics, and predicting risk factors of
adverse drug reactions among hospitalized older
adults: A systematic review and meta-analysis.
SAGE Open Medicine, 9.
https://doi.org/10.1177/20503121211039099

Yadesa T.M., Kitutu F.E., Tamukong R. and Alele, P.E
(2021) ‘Prevalence, incidence, and characteristics
of adverse drug reactions among older adults
hospitalized at the mbarara regional referral
hospital, Uganda: A prospective cohort study,
Clinical Interventions in Aging, 16(September),
pp. 1705-1721.
https://doi.org/10.2147/CIA.S332251

©2024 Jurnal Farmasi dan limu Kefarmasian Indonesia
Open access article under the CC BY-NC-SA license



Jurnal Farmasi dan limu Kefarmasian Indonesia Vol. 11 No. 2 August 2024 183

Yosmar, R., Inanta, N.P. and Sari, Y.O. (2018) ‘Studi Zucker, 1. and Prendergast, B.J. (2020) ‘Sex differences
Prospektif Adverse Drug Reactions (ADRS) Obat in  pharmacokinetics predict adverse drug
Hipoglikemik Oral Terhadap Pasien Diabetes reactions in women. Biology of Sex Differences,
Mellitus Tipe 2 di Suatu Rumah Sakit, Padang’, 11(1), pp. 1-14. https://doi.org/10.1186/s13293-
Jurnal Sains Farmasi & Klinis, 5(3), pp. 169-175. 020-00308-5

Available at: http://jsfk.ffarmasi.unand.ac.id

P-ISSN: 2406-9388 ©2024 Jurnal Farmasi dan limu Kefarmasian Indonesia
E-ISSN: 2580-8303 Open access article under the CC BY-NC-SA license



