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Abstract 

Background:  Adverse drug reaction (ADR) of medications remains an obstacle to achieving optimal disease out-
comes. This study aimed to assess the prevalence and associated factors of ADR among Heart failure (HF) patients 
hospitalized at Mbarara Regional and Referral Hospital.

Method:  A prospective observational study was conducted among hospitalized HF patients from November 2021 to 
January 2022. Univariate and multivariate logistic regression was employed to determine factors associated with the 
ADR.

Result:  Overall, 118 HF patients were included in the study with a median age of 43 years. A total of 164 ADRs were 
identified during the follow-up period of 1011 days. The incidence of new ADRs was 106 ADRs/1000 person-days. The 
prevalence of ADR was 59.3%. Of the 164 ADRs, 118(71.9%) were probable. The gastrointestinal system was the most 
frequently (27.5%) affected system. Over half (86, 52.4%) of the ADRs were mild and 96(58.5%) were preventable. Age 
group 19–59(AOR 0.15[0.03–0.35] at 95%CI, p = 0.013), herbal use (AOR 3.07[1.01–9.32] at 95%CI, p = 0.048), poly-
pharmacy (AOR 8.7[2.4–15.77] at 95%CI, p < 0.001) and drug-drug interaction (AOR 6.06[2.79–12.5] at 95%CI, p = 0.004) 
were significantly associated with ADRs among HF patients.

Conclusion:  More than half of the hospitalized HF patients experienced at least one ADR during their hospital stay. 
The use of herbal medicines, poly-pharmacy, and drug-drug interaction were associated with a high risk of ARDs 
whereas the age group 19–59 years was less likely to experience ADRs.
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Introduction
Background
Non-communicable diseases (NCDs) are the lead-
ing cause of death globally contributing to 73.4% of all 

deaths. Cardiovascular diseases (CVDs) are the leading 
of all NCDs being responsible for approximately 31% of 
all deaths [1, 2]. Cardiovascular diseases (CVDs), con-
tribute to 17.3 million deaths per year worldwide and are 
expected to increase to 23.6 million approximately by 
2030 [3].

Forty-four percent of patients with newly diagnosed 
CVD have heart failure (HF) [4]. This rate seems to be 
declining in developed nations, but in Sub–Saharan 
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Africa (SSA), it is rather progressively taking over infec-
tious diseases as the leading cause of hospitalization, 
morbidity, and premature mortality [5]. A recent study 
on the epidemiology of HF estimates that 64.3 million 
people have HF worldwide [6]. The burden of HF is 
high in Low and Middle-income countries (LMIC) due 
to its high impact on the young working class, and the 
associated high mortality rate [7, 8].

The management of HF mainly relies on lifelong 
therapy with multiple medications [9, 10]. According 
to current updated guidelines, Angiotensin convert-
ing enzyme inhibitor (ACEI)/ Angiotensin receptor 
blocker (ARB)/ Angiotensin receptor-neprilysin inhibi-
tor (ARNI), Mineralocorticoid antagonists (MRA), 
β-Blockers, Sodium-glucose co-transporter 2 inhibi-
tors (SGLT2 inhibitor) and loop diuretics are the initial 
medications recommended for the treatment of HF [11, 
12, 13].

The benefits of these medications in slowing HF pro-
gression, reducing morbidity and mortality, and/or 
improving symptoms are clearly established [14]. How-
ever, Adverse drug reactions to the medications remain 
an obstacle to achieving optimal disease outcomes in the 
management of HF across the world [9, 10].

Adverse drug reaction (ADR) is defined as “an appre-
ciably harmful or unpleasant reaction, resulting from an 
intervention related to the use of a medicinal product, 
which predicts hazard from future administration and 
warrants prevention or specific treatment, or alteration 
of the dosage regimen, or withdrawal of the product” 
[15].

The common ADRs in HF patients have been linked 
with the medications used for treating the underlying 
cause and comorbid diseases. Factors contributing to 
the development of ADR could be drug-related, disease-
related, or patient-related. Age, gender and disease states 
are patient-related contributing factors in the develop-
ment of ADR among HF patients [16, 17]. Polypharmacy 
is the most important drug-related predisposing factor 
for ADRs; HF patients being the most vulnerable [16, 17, 
18]. Inappropriate prescriptions or drug-drug interac-
tions from poly-pharmacy were significant risks for ADR 
[19, 20]. Not only medications but the comorbid condi-
tion of a patient has an impact on HF patients [18, 21].

Adverse drug reactions entail a significant direct 
impact on a patient’s health status and burden on health-
care facilities [22]. ADR has an economic impact in that 
it extends hospital stay, adds clinical investigation in seri-
ous cases, and imposes costly management of ADRs in 
hospitalized patients [9, 23, 24]. Retrospective studies 
done in China [25], Italy [26], and Germany [27] showed 
cost associated with the management of ADR was €40.8, 
€585, and €970, per patient respectively.

In Uganda, few available studies done on ADR have 
shown that a significant number of ADR is prevalent in 
hospitalized patients [28, 29]. In LMIC, the consequence 
of ADR is rising fast due to the increased risk factors with 
limited health care resources [30]. As the HF is increasing 
in SSA and cardiac drugs can cause a multitude of ADRs, 
investigation of the prevalence of ADRs and contribut-
ing factors in heart failure patients is of utmost impor-
tance. In Uganda, there was no published study on ADRs 
particularly in hospitalized HF patients. Therefore, the 
present study was planned to determine the prevalence 
and factors associated with ADRs among heart failure 
patients hospitalized in MRRH, Mbarara, Uganda.

Methods
Study setting and period
This study was conducted at MRRH medical and pediat-
ric ward from 1st November 2021 to 31st January 2022. 
MRRH is a 600-bed tertiary hospital and is the larg-
est referral center in southwestern Uganda, 280 km far 
from the capital Kampala. The hospital serves a popu-
lation of over four (4) million people in its catchment 
area comprising 13 districts of southwestern Uganda 
(Mbarara, Sheema, Bushenyi, Rwampara, Kazo, Sheema, 
Ntungamo, Kiruhura, Ibanda, Buhweju, Rubirizi, 
Mitooma, Isingiro districts), and the neighboring coun-
tries including Burundi, DRC, Rwanda, and Tanzania.

The Medical patient ward is comprised of 50 beds with 
an estimated monthly admission of 300 patients. Inpa-
tient care is given at this hospital, for cardiovascular 
patients including heart failure, atrial fibrillation, hyper-
tensive, ischemic heart disease, and other CV causes. The 
estimated monthly admission of heart failure patients to 
the adult medical and pediatric ward was approximately 
30 and 7, respectively.

Study design
A prospective observational study was conducted among 
hospitalized HF patients.

Study population
All HF patients who were hospitalized at MRRH (adult 
medical ward and pediatric ward) during the study 
period, who was diagnosed with HF and willing to par-
ticipate in the study were the study population. We 
excluded patients who were critically ill patients, who 
were not able to respond, and those who were discharged 
or dead in less than 48 hours of admission.

Sample size determination and sampling technique
The sample size was calculated using a single proportion 
formula;

n = Z2 p(1-p) / w2.
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The prevalence of ADR among HF patients in a pre-
vious study in Ethiopia was 7.6% [31]. Since the study 
settings were similar, we used 7.6% as the expected prev-
alence (p) of ADR in hospitalized heart failure patients, 
with a 0.05 significance (alpha) level at a 95% confidence 
interval (CI).
p = 7.6% w = 0.05 z = 1.96 (at CI of 95%).
Using the above formula the number of patients 

included in the study was = 108, 10% of contingency for 
incomplete data or withdrawal from the study was added;
= (10% * 108) = 11.
Target sample size to be interviewed = (108 + 11) = 119 

participants.
A review of the admission record to the medical and 

pediatric inpatient department for 3 consecutive months 
(January, February, March 2021), at MRRH, was done. 
An average of 30 Heart failure patients per month were 
admitted to the medical inpatient ward, whereas an aver-
age of 7 HF patients were admitted to the pediatric ward.

Sampling technique
A consecutive sampling technique was used during the 
study period until the sample size was achieved. The data 
collection was continued for 3 months until the required 
sample size was achieved (November 2021 – January 
2022).

Data quality control technique
The research team included clinical pharmacists and 
physicians (senior residents from the internal medicine 
and pediatrics department). The pharmacists includ-
ing the principal investigator collected the data, did the 
vital signs, and assessed suspected possible ADRs based 
on the pharmacologic effect of the initiated medications 
while the senior residents and principal investigator 
(EAS) discussed and confirmed the suspected ADRs and 
ruled out other possible causes. Training on data collec-
tion protocols and ethical considerations was given prior 
to the study commencement. The questionnaire was pre-
tested among 10 hospitalized HF patients at MRRH that 
was used prior to the actual data collection. The principal 
investigator (EAS) was actually involved in the data col-
lection and checked the data completeness daily through-
out the data collection process.

Data collection method
Data collection tool
Questionnaire-based interviews were conducted 
amongst eligible participants to obtain participants’ base-
line socio-demographic, past medical history, medication 
use (including over-the-counter and herbal medicines), 
social drug use (alcohol and tobacco use), and any known 
drug allergies. A data collection form was used to obtain 

data from patients’ medical files. The patient’s vital signs 
were taken daily and recorded. Laboratory and diagnostic 
investigations and current medication use were recorded 
daily. The above-mentioned information was collected by 
the Research Assistant (pharmacist).

ADR was defined according to Edwards and Aron-
son’s definition of ADR as presented above [15]. The 
known adverse reaction profile of each drug was evalu-
ated based on Ugandan Clinical Guidelines (UCG, 2016), 
and Up-To-Date (2019) version 3.12.0.44 ADRs were first 
suspected when there is a relationship between the time 
of drug administration and the onset and course of the 
adverse reaction while excluding other potential causes.

The probability of ADR was determined using a stand-
ard causality assessment tool, Naranjo adverse drug reac-
tion probability scale [32]. Body systems affected by the 
ADRs were classified using the International Statistical 
Classification of Diseases for Mortality and Morbidity 
Statistics (ICD-11 MMS) [33].

The severity of ADR was determined using a modified 
Hartwig and Siegel severity assessment Scale [34]. The 
Preventability of ADR was assessed using Schumock and 
Thornton preventability scale   [35]. The PI (EAS) classi-
fied the medications implicated in the suspected ADRs 
according to the WHO-Anatomical Therapeutic Chemi-
cal (ATC) classification [36], whereas Lexicomp software 
was used to detect potential drug-drug interaction. DDI 
was recorded as clinically significant when the interac-
tion was rated as C, D, and X as per the Lexicomp drug 
interaction checker. The above-mentioned tools are 
standard to assess ADR and valid to use in our study 
based on previous studies in a similar setting.

Data collection process
All patients who presented to the medical and pediatric 
patient with a diagnosis of HF were subjected to a prelim-
inary screening tool and assessed for eligibility as poten-
tial study participants. Data was collected every week 
from Monday to Saturday, for 3 consecutive months from 
1st November 2021 to 31st January 2022.

The research assistant and the principal investigator 
enrolled patients as study participants upon voluntarily 
consent to participate in the study by writing. The data 
collection was conducted always after the routine medi-
cal ward round. The study’s aim was explained upon 
enrollment.

At admission, a detailed history was obtained and a 
physical examination, by the senior resident physician, 
was done to identify suspected community-acquired 
ADRs. To identify the hospital-acquired ADRs, all 
patients were reviewed daily until discharge, and medi-
cations taken were recorded by the research assistants 
and the PI. The patient’s vital signs were recorded daily 
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from the medical file if done by the routine medical team 
and if not, it was taken by the researcher to monitor the 
course of ADR The senior resident did a physical assess-
ment, reviewed the system and gave a clinical opinion on 
the suspected ADR, and excluded other possible causes 
for the reaction. When both the principal investigator 
and the resident physician were confirmed as ADRs, then 
Naranjo’s scale was used to assess the probability of the 
suspected ADRs. For any signs and symptoms of ADR, 
duration, suspected drug, and any drugs used to treat the 
reaction, were recorded. Assessment of the ADR contin-
ued during the ward stay till the patient was discharged.

Identification and characterization of suspected ADRs
In this study, we defined liver injury as an increase of AST 
or ALT value of at least 2 times the upper limit normal. 
CNS toxicity meant any nightmares, dizziness, insomnia, 
or lack of concentration. Renal dysfunction was defined 
as eGFR decline to less than 60 mL/min/1.73 m2 or any 
increase of serum creatinine by 0.3 mg/dL from baseline 
or reaching 1.5 mg/dL. Hypotension was defined as sys-
tolic blood pressure of < 90 mmHg and diastolic blood 
pressure of < 60 mmHg. Systolic hypotension was defined 
as blood pressure of < 90 mmHg while diastolic blood 
pressure of > 60 mmHg. Constipation was defined as no 
bowel movement for at least 72 hours or less than three 
bowel movements per week with any two of the follow-
ing features. Diarrhea was defined as three or more loose 
stools within a day (24 hours). Polypharmacy is the use of 
five or more medications daily by an individual at a time 
for one or more disease condition.

Data analysis
All the statistical data analysis was carried out using 
Statistical Package for Social Sciences (SPSS), version 
21 (SPSS Inc., Cary, NC, USA). Descriptive analysis of 
socio-demographic, clinical, and drug-related variables 
was presented using median with interquartile range and 
percentages (%).

The prevalence of ADR among hospitalized heart fail-
ure patients was calculated by; dividing the number of 
patients who had an ADR (at the time of enrolment and 
during the period of hospital stay) by the total number 
of patients studied and expressed as a percentage (%). 
The total person-days were the summation of the hos-
pital stay of all the patients who were followed up in 
the study. Incidence was calculated by dividing the total 
new ADR incidents by the total person-days. Univari-
ate and multivariate logistic regression was employed 
to determine the independent factors associated with 
ADRs. Variables with p < 0.25 in the univariate analysis 
were included in the multivariate logistic regression. In 

the multivariate model, P values < 0.05 were considered 
statistically significant.

Results
Recruitment and socio‑demographic characteristics 
of participants
Overall, 123 patients were approached; of whom 3 
patients were unwilling to consent. Later on, 2 patients 
were discharged less than 48 hours after enrollment and 
a total of 118 heart failure patients were included in the 
final analysis.

The Median (IQR) age of the patients’ was 43 (20.75, 
69.25). Forty-eight (40.7%) were elderly patients. Over 
two-thirds (72, 61%) of the study patients were females 
(Table 1).

Clinical and medication use characteristics
Almost half (56, 47.5%) of the patients were newly diag-
nosed with heart failure. Thirty-two (27.1%) patients 
stayed more than 11 days in the hospital. The majority 
(93, 78.8%) of the patients had at least one comorbid 
condition (Table  2). Hypertension was the most com-
mon (37, 31.4%) comorbid condition followed by kid-
ney disease (23, 19.5%) (Fig. 1).

All patients were using at least one cardiovascular 
agent. Anti-infective agents were used by 53 (44.9%) 
(Fig.  2). Two-thirds (75, 63.5%) of the patients were 
on poly-pharmacy and 79, (66.9%) incurred a signifi-
cant drug-drug interaction among their medications 
(Table 2).

Table 1  The socio-demographic characteristics of hospitalized 
heart failure patients at MRRH, Southwestern Uganda from 
November 2021 – to January 2022

*IQR Inter quartile range

Variables Categories Frequency (%)

Age
Median
(IQR): 43 (20.75–69.25)

≤18 26 (22)

19–59 48 (40.7)

≥60 44 (37.3)

Sex Male 46 (39)

Female 72 (61)

Educational status No formal Education 53 (44.9)

Primary 53 (44.9)

Secondary and above 12 (10.2)

Occupation Unemployed 42 (35.6)

Self – employed 71 (60.2)

Employed 5 (4.2)

History of Alcohol Use 33 (28.0)

History of Smoking 19 (18.1)
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Causality assessment of ADRs
Out of a total of 164, ADRs identified, over two-thirds 
(118, 71.9%) were rated as probable, while 33 (20.1%) and 
13 (8%) were possible and definite, respectively.

Prevalence and incidence of adverse drug reactions 
among HF patients
Seventy out of the 118 patients had at least one ADR at 
enrollment and during their hospital stay, giving a preva-
lence of 59.3% (95% CI: 50.8–67.8%) (Fig.  3). Eighteen 
patients (25.7%) had one, 23 (32.8%) had two, 16 (22.8%) 
had three, and 13 (18.6%) had four incidents of ADRs.

The incidence rate of ADR was estimated to be 106 
ADRs/ 1000 person-days (Table  3). On average 1000 
patients would incur 106 (10.6%) incidents of ADR daily 
during follow-up.

Types of adverse drug reactions
Severity and preventability of ADRs
Over half (86, 52.4%) of the ADRs were mild and 14 
(8.5%) were definitely preventable (Fig. 4).

Types of adverse drug reactions based on the body systems 
affected
Over a quarter (45, 27.5%) of the ADRs affected the gas-
trointestinal system. The nervous system (32, 19.5%) and 
Endocrine and metabolic system (30, 18.3%) were the 
second and third most commonly affected body systems 
respectively. Hyponatremia (21) was the commonest spe-
cific ADR identified followed by hypotension (19) and 
dizziness (15) (Table 4).

Drugs implicated in the ADRs
Cardiovascular drugs were shown to be the drug class 
most frequently (119, 72.5%) associated with ADRs; Furo-
semide alone contributed to 57 ADRs, which included 10 
of the constipation and all the electrolyte disorders (28). 
Anti-infective agents (34, 20.7%) were the second most 
common suspected culprits of ADRs; ceftriaxone was 
implicated in 11 ADRs (Table 5).

Factors associated with ADR among HF patients
Univariate logistic regression
A total of 15 independent factors were analyzed in uni-
variate logistic regression. Among those, age ≥ 60 (COR 
3.30 [1.11–9.83] at 95% CI, p = 0.032), education, dura-
tion of the disease, previous hospital admission, length 
of hospital stay, OTC use within the previous 4 weeks, 

Table 2  The Clinical characteristics and medication use of 
hospitalized heart failure patients at MRRH, Southwestern 
Uganda from November 2021 to January 2022

*Others: Alcoholic liver disease, Hypothyroidism, Thyrotoxicosis, DVT Pharyngitis, 
ILD Cholecystitis, PUD Cellulitis, Vitamin D deficiency

Variables Categories N (%)

Duration of the HF New 56 (47.5)

Known 59 (52.5)

Previous hospital admission 78 (66.1)

Length of hospital stay (days)
Median (IQR): 8 (6–10)

≤5 27 (22.9)

6–10 59 (50)

≥11 32 (27.1)

Comorbidity 93 (78.8)

Number of comorbidities (N = 93) One (1) 56 (60.2)

Two (2) and above 37 (39.8)

Counseling on medication use 107 (90.7)

OTC use within the past 4 weeks 42 (35.6)

Herbal use within the past 4 weeks 52 (44.1)

Poly-pharmacy 75 (63.5)

Significant drug-drug interaction 79 (66.9)

Treatment affordability 18 (15.3)

Fig. 1  Common comorbid conditions among hospitalized heart failure patients at MRRH, Southwestern Uganda from November 2021 to January 
2022
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herbal use within the previous 4 weeks (COR 5.7 [2.45–
13.27] at 95% CI, p = 0.001), poly-pharmacy (COR 7.31 
[3.16–12.92] at 95% CI, p = 0.001) and drug-drug inter-
action (COR 14.13 [5.49–21.34] at 95% CI, p = 0.001) 

were qualified for multivariate logistic regression analy-
sis at P-value of < 0.25 (Table 6).

Multivariate logistic regression
Accordingly, the Multivariate logistic regression showed 
that younger adults aged 19–59 were less likely associated 
with ADRs; (AOR 0.15 [0.03–0.35] at 95% CI, p = 0.013). 
Patients who had been using herbal drugs within 4 weeks 
before admission were 3 times more likely to ADRs than 
those who did not use; (AOR 3.07 [1.01–9.32] at 95%CI, 
p = 0.048). Additionally, patients who were taking more 
than 5 medicines during hospital stay were 8.7 times 
more likely to experience ADRs; (AOR 8.7 [2.4–15.77] 
at 95% CI, p < 0.001). ADR among HF patients was also 

Fig. 2  Common medications used among hospitalized Heart failure patients at MRRH, Southwestern Uganda from November 2021 to January 
2022

Fig. 3  Prevalence of ADR among hospitalized HF patients at MRRH, 
Southwestern Uganda from November 2021 to January 2022

Table 3  Incidence of ADR among HF patients at MRRH, 
Southwestern Uganda from November 2021 to January 2022

Variables Frequency

Total number of ADRs 164

Total new ADR incidents 107

Total hospital days 1011

ADRs/ persons day × 1000 106 ADRs/ 
1000 person-
days
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significantly associated with an independent factor of a 
drug-drug interaction; (AOR 6.06 [2.79–12.5] at 95% CI, 
p = 0.004) (Table 6).

Discussion
In the current study, almost two-thirds (59.3%) of the HF 
patients had at least one ADR during their hospital stay. 
The current prevalence is comparable with 53.2% [37] 
and 67% [23] in India and 69% in Indonesia [38].

However, our finding of prevalence among hospital-
ized HF patients is higher than in previous studies done 
in high and middle-income countries including 8.6% 
in Italy [39], 7.74% in UAE [17], and 24.2% in Iran [40]. 

The current higher prevalence may be attributed to our 
prospective study design and ADR assessment method. 
Accordingly, we detected ADRs at enrollment, reviewed 
patient records, interviewed patients, did the physical 
examination, and followed up until they were discharged, 
which provided ample time to detect the ADRs. In con-
trast, some of the former studies [17] were done obser-
vationally and some were solely based on patient records, 
retrospectively [39].

In addition, the lack of active pharmacovigilance in 
our setting based on a study done in 2018 [41] has con-
tributed to the increased prevalence of ADRs, As the 
reported ADRs help to avoid known risk factors and 

Fig. 4  Severity and preventability of ADRs among hospitalized HF patients at MRRH, Southwestern Uganda from November 2021 to January 2022 
(n = 164)

Table 4  Types of ADRs detected and the body system affected among hospitalized heart failure patients at MRRH, Southwestern 
Uganda from November 2021 to January 2022 (n = 164)

S.no Type of ADR N (%) Specific ADRs with frequency

1 GI 45 (27) Constipation (12), Nausea (8), Abdominal pain (7), Vomiting (5), Nausea and vomiting (3), Diar-
rhea (3), Loss of appetite (1), Sore throat (1), Gastritis (3)

2 Nervous system 32 (19.5) Dizziness (15), Headache (9), Insomnia (3), altered mental status (2), Confusion (1), Body weak-
ness (3), Pain at the injection site (1), Tremor (2)

3 Endocrine and metabolic 30 (18.3) Hyponatremia (21), Hypokalemia (5), Hypochloremia (2), Hyperglycemia (1), Hypoglycemia (1)

4 CVS 25 (15.2) Hypotension (19), Reflex tachycardia (1), Systolic hypotension (2), atrial tachycardia (1)

5 Respiratory 8 (4.9) Dry cough (6)

6 Ocular 6 (3.6) Blurred vision (6)

7 Otic 5 (3.1) Tinnitus (4), Reduced hearing (1)

8 Hematologic 5 (3.1) Increased INR (5)

9 Renal 5 (3.1) Increased Cr (5)

10 Hepatic 2 (1.2) Increased liver enzyme (2)

11 Hypersensitivity 1 (0.6) Anaphylaxis (1)
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monitor patients. Moreover, more than half (59.3%) 
of this study’s patients were either elderly or pediatric, 
who are known for being vulnerable to ADRs. Also, the 
majority (78.8%), of our study participants had at least 
one comorbid condition that predisposes them to receive 
multiple medications and leads to ADRs. The incidence 

of new ADR was 106 ADRs/ 1000 person-days. If 1000 
HF patients were followed up in a day, on average 106 
(10.6%) would incur an ADR.

The Naranjo causality scale rated over two-thirds 
(71.9%) of the ADRs as probable. The probable causal-
ity was considerably higher than those in other studies 

Table 5  Causative agents of the ADRs among hospitalized heart failure patients at MRRH, Southwestern Uganda from November 
2021 to January 2022

ATC class Drug ADR and frequency

Alimentary Tract and Metabolism agents (4) Bisacodyl (1) Diarrhea (1)

Glibenclamide and insulin (1) Hypoglycemia (1)

Metformin (2) Gastritis (2)

Blood and blood-forming organs (8) Warfarin (5) increased INR (5)

Aspirin (2) Gastritis (2)

Iron sulfate (1) Abdominal pain (1)

Cardiovascular system drugs (119) Digoxin (20) Blurred vision (6), tinnitus (2), Abdominal pain (3), 
Confusion (1), Atrial tachycardia(1), Nausea and 
vomiting (2), vomiting (1), altered mental status (2), 
tremor (2)

Bisoprolol (2) Arrhythmia (1)

Enalapril (4) Systolic hypotension (1), Dry cough (3)

Furosemide (57) Constipation (10), Hypotension (7), Hypona-
tremia(21), Hypokalemia(5), Hypochloremia (2), 
dizziness (10), Nausea (1), Systolic hypotension (2),

Furosemide, bisoprolol, enalapril (8) Hypotension (8)

Furosemide, carvedilol (4) Hypotension (4)

Furosemide, Digoxin (3) Dizziness (2), Abdominal pain (1)

Carvedilol (2) Hypotension (2)

Captopril (2) Hypotension (1), dry cough (1)

Nifedipine (13) Headache (9), Hypotension (3), reflex tachycardia (1)

Valsartan (1) Dry cough (1)

Losartan (4) Dry cough (3), Increased Cr (1)

Systemic hormonal preparations, excl. Sex hormones 
and insulins (2)

Carbimazole (1) Sore throat (1)

Prednisolone(1) Hyperglycemia (1)

Anti-infective for systemic use (34) Ampicillin (2) Nausea (2)

Azithromycin (1) Abdominal pain (1)

Benzathine Penicillin (2) Pain at the injection site (1), Anaphylaxis (1)

Ceftriaxone (11) Dizziness (6), Diarrhea (1), Nausea (3), Vomiting (1)

Ciprofloxacin (1) Nausea (1)

Gentamicin (3) Diarrhea (1), vomiting (2)

Levofloxacin (1) Tinnitus (1)

RHZ (3) Increased liver enzyme (2), tinnitus (1),

Ethambutol (1) Increased Cr (1)

(TDF/3TC/DTG) (3) Body weakness (3),

TDF (3) Increased Cr (3)

DTG (3) Insomnia (3)

Anti-parasitic products, insects sides repellants (4) Metronidazole (2) Loss of appetite (1), Nausea (1)

Artesunate (2) nausea and vomiting (1), Abdominal pain (1)

Nervous system agents (3) Morphine (1) Constipation (1)

Tramadol (1) Nausea and Vomiting (1), constipation (1)

Pregabalin (1) Dizziness (1)
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including, 58.3% in UAE [17], 56.7% & 18.4% in India 
[23, 37], and 33.3% in Iran [40]. Additionally, Lupitanin-
grum et al. reported 41.9% of probable ADRs in Indone-
sia among hospitalized HF patients [38]. The deviation 
with some of the studies could possibly be because of the 
method used to assess the causality, which was the WHO 
classification of causality [37, 40]. In the present study, 
however, daily monitoring of patients, laboratory inves-
tigation review, and physical assessment added an objec-
tive proof for the ADRs and increased the probability of 
ADRs.

GI system was the most frequently (27.5%) affected sys-
tem by ADRs, followed by the nervous system (19.5%), 
Endocrine & metabolic systems (18.3%). These results 
are in line with previous findings that had shown the GI 
system as the commonly affected system among hospital-
ized HF patients [38, 39, 42].

The present study revealed that electrolyte imbalance, 
majorly hyponatremia (12.8%), is the most common spe-
cific ADR followed by hypotension and dizziness. Elec-
trolyte imbalance was also noted as one of the frequent 
ADRs among hospitalized HF patients by Catananti 

Table 6  Factors associated with ADRs among hospitalized heart failure patients at MRRH, Southwestern Uganda from November 2021 
to January 2022

* < 0.25, bold- < 0.05, # - N/A, COR - Crude odd ratio, AOR - Adjusted odd ratio, CI – Confidence interval, OTC – over the counter

Variables Categories ADR (NO)
48 (40.7%)

ADR (YES)
70 (59.3%)

COR (95%CI) P-value AOR (95% CI) P-value

Age* ≤18 11 (42.3) 15 (57.4) 1 1

19–59 29 (60.4) 19 (39.6) 0.48 [0.18–1.27] 0.138 0.15 [0.03–0.35] 0.013
≥60 8 (18.2) 36 (81.8) 3.30[1.11–9.83] 0.032 1.97 [0.45–9.13] 0.384

Gender Male 19 (41.3) 27 (58.7) 1

Female 29 (40.2) 43 (59.8) 1.04 [0.94–2.21] 0.912 # #

Education * No formal Education 20 (37.7) 33 (62.3) 8.25[1.64–41.55] 0.011 2.02 [0.24–16.8] 0.515

Primary 18 (33.9) 35 (66.1) 9.7[1.9–49.18] 0.006 2.26 [0.29–17.41] 0.433

Secondary and above 10 (83.3) 2 (16.7%) 1 1

Occupation Unemployed 18 (42.9) 24 (57.1) 2 [0.3–13.24] 0.472 # #

Self – employed 27 (38.1) 44 (61.9) 2.44 [0.38–15.58] 0.344 # #

Employed 3 (60) 2 (40) 1

Disease Duration * New 26(46.4) 30 (53.6) 1 1

Known 22 (35.5) 40 (64.5) 1.58 [0.75–3.30] 0.228 1.15 [0.36–3.67] 0.810

Previous hospital admission* Yes 27 (34.6) 51 (65.4) 2.09 [0.96–4.54] 0.063 2.09 [0.68 - 6.44] 0.202

No 21 (52.5) 19 (47.5) 1 1

Length of hospital stay* ≤5 18 (66.7) 9 (33.3) 1 1

6–10 20 (33.9) 39 (66.1) 3.9 [1.49–10.23] 0.006 0.71 [0.16–3.28] 0.670

≥11 10 (31.2) 22 (68.8) 4.4 [1.47–13.15] 0.008 0.64 [0.11–3.67] 0.615

Counseling Yes 44 (41.1) 63 (58.9) 0.82 [0.23–2.97] 0.76 # #

No 4 (36.4) 7 (63.6) 1

Comorbidity Yes 39 (41.9) 54 (58.1) 0.78 [0.31–1.95] 0.592 # #

No 9 (36) 16 (64) 1

OTC use within the past 4 weeks* Yes 14 (33.3) 28 (66.7) 1.62 [0.74–3.5] 0.229 1.41 [0.45–4.39] 0.558

No 34 (44.7) 42 (55.3) 1

Herbal use within the past 4 weeks* Yes 10 (19.2) 42(80.8) 5.7 [2.45–13.27] 0.001 3.07 [1.01–9.32] 0.048
No 38 (57.6) 28(42.4) 1

Smoking history Yes 6 (31.5) 13 (68.5) 1.6 [0.56–4.55] 0.381 # #

No 42 (42.4) 57 (57.6) 1

Alcohol use history Yes 11 (33.3) 22 (66.7) 1.54 [0.67–3.58] 0.313 # #

No 37 (43.5) 48 (56.6) 1

Poly-pharmacy* Yes 18 (24) 57 (76) 7.31 [3.16–12.92] 0.001 8.7 [2.4–15.77] 0.001
No 30 (69.8) 13 (30.2) 1 1

Drug–Drug interaction* Yes 17 (21.5) 62 (78.5) 14.13 [5.49–21.34] 0.001 6.06 [2.79–12.5] 0.004
No 31 (79.5) 8 (20.5) 1
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et al. [39]. In our study, hypotension (11.5%) was mainly 
caused by the combination of anti-hypertensive agents 
and IV diuretics. This was in line with previous studies 
[23, 37, 43].

Over half (52.4%) of the ADRs were mild, while 40.2 
and 7.3% were moderate and severe, respectively. The 
proportion of severe ADRs in this study was comparable 
with previous studies of 10.9% & 13.5% in India [23, 37], 
9.1% in UAE [43] and 4.9% in Italy [39].

Additionally, this study revealed that over half (58.5%) 
of the ADRs were preventable: 50% were probably pre-
ventable, whereas 8.5% were definitely preventable. The 
preventable nature of the ADRs calls for attention by the 
health care team involved in prescribing and following up 
with patients. It accounts for demonstrating prevention 
strategies among at-risk patients for ADRs.

Patients at high risk for ADR, including patients with 
comorbid conditions, who are on poly-pharmacy, elderly, 
and pediatrics, need special attention while prescribing, 
monitoring, and assessing them. It is fact that prevent-
able ADRs are a significant burden to health care among 
hospitalized patients [44]. The proportion of prevent-
ability in the current study is comparable with previous 
studies done among hospitalized HF patients, in which 
preventability was 65.9% [37] and 40% [42].

Almost three-quarters (72.5%) of the ADRs were 
caused by cardiovascular drugs. Furosemide, a diuretic 
agent, alone contributed to almost half (48%) of the 
ADRs caused by cardiovascular drugs. Previous findings 
showed that specific drug commonly implicated in ADRs 
among hospitalized HF patients was digoxin & furosem-
ide [37], and Bisoprolol [38, 43].

The identification of associated factors for ADRs helps 
to identify the most susceptible patients who require 
close monitoring of drug therapy [45]. Our study showed 
that ADR was less likely associated among younger adults 
(19–59 years old) by 85%, compared to the age group 
less than 18 (pediatrics). This finding is supported by a 
number of studies that revealed that age being very old or 
very young compared to younger adults, were susceptible 
to ADRs [23, 37, 46]. This may be is explained by the fact 
that there is a pharmacokinetic and pharmacodynamics 
change among elderly and pediatric populations [47].

The present study reported that patients who were 
taking more than 5 medicines during hospital stay were 
almost nine times more likely to experience ADRs. For-
mer studies done among hospitalized HF patients [23, 
43, 48] were in agreement with the current finding that 
poly-pharmacy was a significant risk factor and every 
additional treatment had an increased risk of increasing 
ADR by 8.6–9% [47, 49]. Poly-pharmacy has been associ-
ated with an increased risk of drug interaction and ADRs 
[48, 50]. This calls for attention to the use of medications 

among HF patients by providing only the necessary med-
ications and avoiding the overuse of multiple medica-
tions, which might lead to ADRs.

Patients who had used herbal drugs in the 4 weeks 
before admission were as well 3 times more likely to 
experience an ADR than those who did not. The safety 
and effectiveness of herbal drug use are not yet assured 
and the interaction with conventional medicine leads to 
ADRs [51].

Patients who had a significant drug-drug interaction 
(DDI) had six times the odds of ADRs as revealed in for-
mer studies that DDI was significantly associated with 
ADRs [50, 52]. The synergistic effect of the DDI may 
attribute to ADRs. Clinical pharmacists have a signifi-
cant role in detecting and preventing DDI-related ADRs. 
Studies have reported a decreased occurrence of ADR 
and drug-related problems as clinical pharmacists are 
engaged in medication review as part of the multidisci-
plinary team for optimizing patient safety [53, 54].

Strength and limitation
This study provided detailed information on the types of 
ADR and associated factors among HF patients. There 
is a paucity of literatures done in this research area in 
LMIC. Hence, the present study will help to fill the 
unprecedented evidence gap in our setup and to come up 
with a solution for the problems in the future perspective. 
Moreover, this study describes the epidemiological data 
from an African setting. Since most of available litera-
tures were conducted in developed countries, this study 
gives the highlight of the problem in African setting.

The prospective nature of the study enabled us to 
gather complete information daily and assess and record 
the problem directly from the patients. Moreover, the 
data was collected by the PI (clinical pharmacy Mas-
ters Student), with the assistance of resident physicians, 
which increases the quality and accuracy of the data.

Despite the strength, our study had some limitations. 
For one, the study was single centered and conducted in 
a hospital serving referred patients who have severe ill-
nesses and more comorbidities, which makes the finding 
slightly difficult to generalize to a larger population. In 
addition, objective measurements (laboratory investiga-
tion results) had a great impact in showing the disease 
progress, response to treatment, and ADRs caused by the 
initiated drug. Clinical examination and patient reports 
were mainly used as a method used to identify suspected 
ADRs.

Conclusion
The current study showed that almost two-thirds of the 
hospitalized HF patients experienced at least one ADR 
during their hospital stay, whereas more than one in ten 
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patients experienced a new ADR per day during hospi-
talization. Over two-thirds of the ADRs were rated as 
probable. The gastrointestinal system, nervous system, 
and endocrine and metabolic systems were the top three 
most frequently affected systems. Over half of the ADRs 
were mild whereas almost two-thirds were preventable. 
Herbal use within 4 weeks prior to admission, poly-phar-
macy, significant drug-drug interaction, and being in 
the age bracket of 19–59 was shown to be factors sig-
nificantly associated with ADRs among hospitalized HF 
patients.

Based on our findings, we recommend the health 
care team working at MRRH and other health facili-
ties, actively assess ADRs and intervene in the prevent-
able ADRs before they occur. Since more than half of the 
ADRs in our study were preventable, the health care team 
can cautiously work on the gaps identified by this study to 
improve the outcome of the patient such as monitoring 
the drugs involved, assessing drug interactions, and use 
of preventive agents, thus reduce unnecessary expenses 
and improve treatment outcomes.

Patients need to be counseled about the appropriate 
use of herbal medicine, medication adherence, expected 
side effects of the drugs, and regular follow-up by the 
health care team as part of the treatment.

Additionally, we believe including clinical pharmacists 
as part of the disciplinary team will help to tackle this 
problem as they check drug interactions, assess medi-
cation use, and monitor signs of ADRs. Stakeholders 
and the ministry of health can integrate this program, 
nationwide.

Data sharing statement
The datasets used and analyzed during the current study 
are available from the corresponding author on reason-
able request.

Abbreviations
ACEI: Angiotensin-converting enzyme inhibitor; ADE: Adverse drug events; 
ADR: Adverse drug reaction; ARB: Angiotensin receptor blocker; ARNI: Angio-
tensin receptor-Neprilysin inhibitor; ATC​: Anatomical therapeutic chemical 
classification; CI: Confidence interval; CVD: Cardiovascular disease; DDI: Drug-
drug interaction; eGFR: Estimated glomerular filtration rate; GI: Gastrointestinal; 
HF: Heart failure; ICD: International Statistical Classification of Diseases; LMIC: 
Low and middle-income countries; MRA: Mineralocorticoid Antagonist; MRRH: 
Mbarara Regional Referral hospital; NCD: Non-communicable disease; OTC: 
Over the counter; SSA: Sub-Saharan Africa; UAE: United Arab Emirates; WHO: 
World Health Organization.

Acknowledgements
The authors would like to acknowledge the Inter-university Council for East 
Africa (IUCEA) for funding this study. We also would like to thank the research 
assistants and physicians, Dr. Lodiong Jackson Dumo Lodiong (a resident phy-
sician at the department of internal medicine) and Dr. Muna Ahmed (a resi-
dent physician at the department of pediatrics), for their time and guidance in 
identifying and assessing the ADRs throughout the research. We would like to 
extend our thanks to the study participants for their willingness to participate 

and all the staff of the internal medicine ward for their cooperation during the 
data collection process.

Authors’ contributions
All authors made a significant contribution to the work reported, whether that 
is in the conception, study design, execution, acquisition of data, analysis, and 
interpretation, or in all these areas; took part in drafting, revising, or critically 
reviewing the article; gave final approval of the version to be published; have 
agreed on the journal to which the article has been submitted; and agree to 
be accountable for all aspects of the work.

Funding
This study was funded by Inter-University Council for East Africa (IUCEA).

Declarations

Ethical approval and consent to participate
This study was conducted in accordance with the Declaration of Helsinki. The 
study protocol was approved by the department of pharmacy and faculty 
research ethics committee (FRC) of Mbarara University of Science & Technol-
ogy. Approval to conduct the study was obtained from Mbarara University 
Institutional Research Ethics Committee (Reference No: MUST – 2021- 185). 
We obtained site clearance to conduct the study from the MRRH director. 
Informed consent was obtained from all participants prior to commencement 
of the study.

Consent for publication
All authors agreed to the submission of this manuscript for publication in 
addition to the consent to publish which was included in the informed con-
sent form which attained ethical and participant approval.

Competing interests
All authors declare that they have no conflict of interest.

Author details
1 Department of Pharmacy, Mbarara University of Science and Technology, 
Mbarara, Uganda. 2 Pharmacy Biotechnology and Traditional Medicine Center, 
Mbarara University of Science and Technology, Mbarara, Uganda. 3 Department 
of Internal Medicine, Mbarara University of Science and Technology, Mbarara, 
Uganda. 4 Department of Pharmacy, Ambo University, Ambo, Ethiopia. 

Received: 18 April 2022   Accepted: 3 November 2022

References
	1.	 Roth GA, Abate KH, Abay SM. Global Health Metrics Global , regional , 

and national age-sex-specific mortality and life expectancy , 1950–2017. 
a systematic analysis for the Global Burden of Disease Study 2017. 2018; 
(November):1980–2017.

	2.	 Yuyun MF, Sliwa K, Kengne AP, Olga A, Bukhman G. Cardiovascular 
Diseases in Sub-Saharan Africa Compared to High-Income Countries. An 
Epidemiological Perspective. 2020;15(1):1–18.

	3.	 Mozaffarian D, Benjamin EJ, Go AS, Arnett DK, Blaha MJ, Cushman M, 
et al. Heart disease and stroke statistics—2015 update: a report from the 
American Heart Association. Circulation. 2015;131(4):e29–322.

	4.	 Benjamin EJ, Muntner P, Alonso A, Bittencourt MS, Callaway CW, Carson 
AP, et al. Heart Disease and Stroke Statistics-2019 Update: A Report From 
the American Heart Association. Circulation. 2019;139:56–528.

	5.	 Nyaga UF, Bigna JJ, Agbor VN, Essouma M, Ntusi NAB, Noubiap JJ. Data 
on the epidemiology of heart failure in sub-Saharan Africa. Data Br. 
2018;17(March):1218–39. Available from: https://​doi.​org/​10.​1016/j.​dib.​
2018.​01.​100.

	6.	 Groenewegen A, Rutten FH, Mosterd A, Hoes AW. Epidemiology of heart 
failure Measuring an epidemic 2020;7–9.

	7.	 Kiguba R, Karamagi C, Bird SM. Incidence, risk factors and risk prediction 
of hospital-acquired suspected adverse drug reactions: A prospective 
cohort of Ugandan inpatients. BMJ Open. 2017;7(1):1–11.

	8.	 Musinguzi I. The Uganda Heart Association 2020;2396–2397.

https://doi.org/10.1016/j.dib.2018.01.100
https://doi.org/10.1016/j.dib.2018.01.100


Page 12 of 13Shegena et al. BMC Cardiovascular Disorders          (2022) 22:480 

	9.	 Agbor VN, Ntusi NAB, Noubiap JJ. An overview of heart failure in low- and 
middle-income countries. Cardiovasc Diagn Ther. 2020;10(2):244–51.

	10.	 Glezeva N, Gallagher J, Ledwidge M, Donoghue JO, Mcdonald K. Heart 
failure in sub-Saharan Africa: review of the aetiology of heart failure and 
the role of point-of-care biomarker diagnostics. 2015;20(5):581–8.

	11.	 McDonagh TA, Metra M, Adamo M, Gardner RS, Baumbach A, Böhm M, 
et al. 2021 ESC guidelines for the diagnosis and treatment of acute and 
chronic heart failure. Eur Heart J. 2021;42(36):3599–726.

	12.	 Yancy CW, Jessup M, Bozkurt B, Butler J, Casey DE, Colvin MM, et al. 2017 
ACC/AHA/HFSA focused update of the 2013 ACCF/AHA guideline for 
the management of heart failure: a report of the American College of 
Cardiology/American Heart Association task force on clinical practice 
guidelines and the heart failure Society of Amer. J Am Coll Cardiol. 
2017;70(6):776–803.

	13.	 Saheb Sharif-Askari N, Syed Sulaiman SA, Saheb Sharif-Askari F, Hussain 
AAS. Adverse drug reaction-related hospitalisations among patients 
with heart failure at two hospitals in the United Arab Emirates. Int J Clin 
Pharm. 2015;37(1):105–12.

	14.	 McMurray JJV, Adamopoulos S, Anker SD, Auricchio A, Böhm M, Dickstein 
K, et al. ESC guidelines for the diagnosis and treatment of acute and 
chronic heart failure 2012: the task force for the diagnosis and treat-
ment of acute and chronic heart failure 2012 of the European Society 
of Cardiology. Developed in collaboration with the heart. Eur Heart J. 
2012;33(14):1787–847.

	15.	 Edwards IR, Aronson JK. Adverse drug reactions: definitions, diagnosis, 
and management. Lancet. 2000;356(9237):1255–9.

	16.	 Kaufman G. Adverse drug reactions: classification, susceptibility and 
reporting. Nurs Stand. 2016;30(50).

	17.	 Murphy KG, McAlister AF, Eurich TD. Cardiovascular medication utilization 
and adherence among heart failure patients in rural and urban areas: a 
retrospective cohort study. Can J Cardiol. 2015;31(3):341–7.

	18.	 Dipiro JT, Talbert RL, Yee GC, Matzke GR, Wells BG, Posey LM. Pharma-
cotherapy: A pathophysiologic approach, ed. New York: McGraw-Hill 
Medical; 2014.

	19.	 Muhammad Zeeshan Khan, Sridhar SB, , Pradeep Kuma G. Assessment 
of potential drug–drug interactions in hospitalized cardiac patients of a 
secondary care hospital in the United Arab Emirates. J Res Pharm Pract 
2019;8(1):20.

	20.	 Zopf Y, Rabe C, Neubert A, Hahn EG, Dormann H. Risk factors associated 
with adverse drug reactions following hospital admission. Drug Saf. 
2008;31(9):789–98.

	21.	 Alomar MJ. Factors affecting the development of adverse drug reactions. 
Saudi Pharm J. 2014;22(2):83–94.

	22.	 Giardina C, Cutroneo PM, Mocciaro E, Russo GT, Mandraffino G, Basile 
G, et al. Adverse drug reactions in hospitalized patients: results of 
the FORWARD ( facilitation of reporting in hospital Ward ). Study. 
2018;9(April):1–12.

	23.	 Kaur S, Kapoor V, Mahajan R, Lal M, Gupta S. Monitoring of incidence, 
severity, and causality of adverse drug reactions in hospitalized patients 
with cardiovascular disease. Indian J Pharmacol. 2011;43(1):22.

	24.	 European-Medicines-Agency. Guideline on good pharmacovigilance 
practices (GVP). Annex I—Definitions (Rev 4). European Medicines 
Agency London; 2017.

	25.	 Formica D, Sultana J, Cutroneo PM, Lucchesi S, Angelica R, Crisafulli S. The 
economic burden of preventable adverse drug reactions: a systematic 
review of observational studies. In: Expert opinion on drug safety, vol. 0: 
Taylor & Francis; 2018. p. 1. Available from:. https://​doi.​org/​10.​1080/​14740​
338.​2018.​14915​47.

	26.	 Sultana J, Cutroneo P, Trifiro G. Clinical and economic burden of adverse 
drug reactions. J Pharmacol Pharmacother. 2013;4(Suppl1):S73.

	27.	 Qing-ping S, Xiao-dong J, Feng D, Yan L, Mei-ling Y, Jin-xiu Z, et al. Con-
sequences , measurement , and evaluation of the costs associated with 
adverse drug reactions among hospitalized patients in China. 2014;

	28.	 Perrone V, Conti V, Scotto S, Esposti LD, Sangiorgi D, Prestini L, et al. Seri-
ousness , preventability , and burden impact of reported adverse drug 
reactions in Lombardy emergency departments: a retrospective 2-year 
characterization. 2014;505(14).

	29.	 Rottenkolber D, Hasford J, Stausberg J. Costs of adverse drug events in 
German hospitals — A microcosting. JVAL. 2012;15(6):868–75. Available 
from:. https://​doi.​org/​10.​1016/j.​jval.​2012.​05.​007.

	30.	 Wa T, Jw O, Vernby A, Ww A, Ll G, Sc L. Adverse drug reactions in patients 
admitted on Internal Medicine wards in a district and Regional Hospital 
in Uganda Adverse drug reactions in patients admitted on Internal 
Medicine wards in a district and Regional Hospital in Uganda. Afr Health 
Sci. 2011.

	31.	 Niriayo YL, Kumela K, Kassa TD, Angamo MT. Drug therapy problems 
and contributing factors in the management of heart failure patients 
in Jimma University specialized hospital. Southwest Ethiopia PLoS One. 
2018;13(10):1–14.

	32.	 Naranjo CA, Busto U, Sellers EM, Sandor P, Ruiz I, Roberts EA, et al. A 
method for estimating the probability of adverse drug reactions. Clin 
Pharmacol Ther. 1981;30(2):239–45.

	33.	 WHO. World Health Organisation. ICD-11 for mortality and morbidity 
statistics; 2020.

	34.	 Hartwig SC, Siegel J, Schneider PJ. Preventability and severity assessment 
in reporting adverse drug reactions. Am J Hosp Pharm. 1992;49(9):2229–
32. Available from:. https://​doi.​org/​10.​1093/​ajhp/​49.9.​2229.

	35.	 Schumock GT, Thornton JP. Focusing on the preventability of adverse 
drug reactions. Hosp Pharm. 1992;27(6):538.

	36.	 WHO. World Health Organisation. WHO Collaborating Centre for Drug 
Statistics Methodology. 2022. Available from: https://​www.​whocc.​no/​atc_​
ddd_​index/

	37.	 Shanmugam H, Panneerselvam N, Lawrence AA. Adverse drug reactions 
of cardiovascular drugs in intensive cardiac care unit in a tertiary care 
hospital: A prospective study. Biomed Pharmacol J. 2019;12(3):1079–83.

	38.	 Lupitaningrum DM, Ramdaniah P, Yuliana D. Identification of adverse 
drug reactions in congestive heart failure patients in a tertiary care hospi-
tal , West Nusa Tenggara , Indonesia. 2021;8(1):47–54.

	39.	 Catananti C, Liperoti R, Settanni S, Lattanzio F, Bernabei R, Fialova D, et al. 
Heart failure and adverse drug reactions among hospitalized older adults. 
Clin Pharmacol Ther. 2009;86(3):307–10. Available from:. https://​doi.​org/​
10.​1038/​clpt.​2009.​89.

	40.	 Mohebbi N, Shalviri G, Salarifar M, Salamzadeh J, Gholami K. Adverse drug 
reactions induced by cardiovascular drugs in cardiovascular care unit 
patients. Pharmacoepidemiol Drug Saf. 2010;19(9):889–94.

	41.	 Kiguba R, Ndagije HB, Nambasa V, Bird SM. Adverse Drug Reaction 
Onsets in Uganda ’ s  VigiBase ®: Delayed International Visibility , 
Data Quality and Illustrative Signal Detection Analyses. Pharmaceut 
Med. 2018;(0123456789) Available from. https://​doi.​org/​10.​1007/​
s40290-​018-​0253-7.

	42.	 Shastry S, Prudhivi R, S V, Lugun A, Mounika TS, Christopher S. Pattern of 
pharmacotherapy and assessment of drug related problems in ischemic 
heart disease patients. Int Res J Pharm. 2019;10(3):136–43.

	43.	 Wadhwa T, El Sheikh SG, G.M. Rao P. Monitoring and reporting of adverse 
drug reactions due to cardiovascular drugs in patients admitted to a 
secondary Care Hospital in Northern Emirate- a prospective surveillance 
study. Indian J Pharm Pract. 2018;11(2):71–8.

	44.	 Hakkarainen KM, Hedna K, Petzold M, Hägg S. Percentage of patients with 
preventable adverse drug reactions and preventability of adverse drug 
reactions–a meta-analysis. PLoS One. 2012;7(3):e33236.

	45.	 Seid E, Engidawork E, Alebachew M, Mekonnen D, Berha AB. Evaluation 
of drug therapy problems, medication adherence and treatment satisfac-
tion among heart failure patients on follow-up at a tertiary care hospital 
in Ethiopia. PLoS One. 2020;15(8 August):1–16. Available from:. https://​
doi.​org/​10.​1371/​journ​al.​pone.​02377​81.

	46.	 Kaufman DM, Mann KV, Muijtjens AMM van der VC. A comparison of 
standard-setting procedures for an OSCE in undergraduate medical 
education. Acad Med 2001;(75:):267–271.

	47.	 Viktil KK, Blix HS, Moger TA, Reikvam A. Polypharmacy as commonly 
defined is an indicator of limited value in the assessment of drug-related 
problems 2006;(August):187–195.

	48.	 Mastromarino V, Casenghi M, Testa M, Gabriele E, Coluccia R, Rubattu 
S, et al. Polypharmacy in heart failure patients. Curr Heart Fail Rep. 
2014;11(2):212–9.

	49.	 Hendra GA, Monica E, Herawati IY. Risk Assessment Of Adverse Drug 
Reactions In Elderly Patients With Chronic Diseases. 2021;9(2):149–55.

	50.	 Ramachandran P. Drug – drug Interactions in Hospitalized Cardiac 
Patients. 2011;3(4):329–33.

	51.	 Fugh-Berman A. Herb–drug interactions. Lancet. 2000;355:134–8.

https://doi.org/10.1080/14740338.2018.1491547
https://doi.org/10.1080/14740338.2018.1491547
https://doi.org/10.1016/j.jval.2012.05.007
https://doi.org/10.1093/ajhp/49.9.2229
https://www.whocc.no/atc_ddd_index/
https://www.whocc.no/atc_ddd_index/
https://doi.org/10.1038/clpt.2009.89
https://doi.org/10.1038/clpt.2009.89
https://doi.org/10.1007/s40290-018-0253-7
https://doi.org/10.1007/s40290-018-0253-7
https://doi.org/10.1371/journal.pone.0237781
https://doi.org/10.1371/journal.pone.0237781


Page 13 of 13Shegena et al. BMC Cardiovascular Disorders          (2022) 22:480 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	52.	 Sharma S, Chhetri HP, Alam K. A study of potential drug - drug interac-
tions among hospitalized cardiac patients in a teaching hospital in 
Western Nepal. 2014;46(2):152–7.

	53.	 Abraham RR. Drug related problems and reactive pharmacist interven-
tions for inpatients receiving cardiovascular drugs. Int J Basic Med Sci 
Pharm. 2013;3(2):2049–4963 Available from: www.​ijbmsp.​org.

	54.	 WIGGINS BARBARAS, SASEEN JOSEPHJ, ROBERT L, PAGE II BNR, SNEED 
KEVIN, KOSTIS JOHNB, DAVID LANFEAR SV, P, MORRIS B. Recommenda-
tions for Management of Clinically Significant Drug-Drug Interactions 
with Statins and Select Agents Used in patients with cardiovascular 
disease. AHA. 2016.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

http://www.ijbmsp.org

	Prevalence and factors associated with adverse drug reactions among heart failure patients hospitalized at Mbarara Regional Referral Hospital, Uganda
	Abstract 
	Background: 
	Method: 
	Result: 
	Conclusion: 

	Introduction
	Background

	Methods
	Study setting and period
	Study design
	Study population
	Sample size determination and sampling technique
	Sampling technique
	Data quality control technique
	Data collection method
	Data collection tool
	Data collection process
	Identification and characterization of suspected ADRs

	Data analysis

	Results
	Recruitment and socio-demographic characteristics of participants
	Clinical and medication use characteristics
	Causality assessment of ADRs
	Prevalence and incidence of adverse drug reactions among HF patients
	Types of adverse drug reactions
	Severity and preventability of ADRs
	Types of adverse drug reactions based on the body systems affected

	Drugs implicated in the ADRs
	Factors associated with ADR among HF patients
	Univariate logistic regression
	Multivariate logistic regression


	Discussion
	Strength and limitation

	Conclusion
	Data sharing statement

	Acknowledgements
	References


