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problem and burden with high incidence and prevalence. Aim: The main aim of this study was to evaluate and highlight the 

pattern of medications most frequently involved in ADRs and the predisposing risk factors among adult medical in-patients 

in clinical practice setting with the goal of preventing them and improving their treatment outcome. Methods: The patients 

admitted into the adult medical wards of a Nigerian University Teaching Hospital over a 9-month period from December 2013 

to August 2014 were prospectively recruited for the study and followed up till discharge. Results: Five hundred and seven 
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frequently affected body systems by ADRs were the central nervous system and the gastrointestinal system corresponding to 
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and predisposed adult medical in-patients to ADRs in this study. Conclusion: The negative health burden and consequences 
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of ADRs which indicate that adequate caution, proper care and continuous monitoring must be implemented during the course 

	!�������
��"����
���������������������
�	������	�	"����^���������
�
���
��!�������
��"����
������	������
���	!�������
�����#

_����	���`����
��������
��
G"����
�����
��
�
��
	
G����	���
��
��G�
L�����	����������"�����
�	!���������	
�������
����������

drug reactions, predisposing risk factors to adverse drug reactions
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INTRODUCTION
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taking a medication.1 ADRs may occur following a single 

dose or prolonged administration of a drug or result from 

the combination of two or more drugs. The meaning of this 

expression differs from the meaning of "side effect", as this last 

�$"�����	
��������
�	���"
������������!!�������
�Q��Q�
�����
#2 

>��� ������ 	!� ����� ��� ���� �	
���
� 	!� ���� ��
�� �
	�
� ���

pharmacovigilance and pharmacosurveillance. An adverse 

��������
�� ������ ��!���� �	��
�� �
�����	������
����� ���� �����

������������������������	��
	�����������
�����������������	!�����

injury.1 An ADR is a special type of ADE in which a causative 

relationship can be shown or established. Medications are 

essentially important in the clinical practice of patient care 

by well-trained healthcare professionals. Patient management 

often requires the use of medications. The use of medicines 

for patient care is considered to be a major component of 

patient management in health care settings.1-3 Pharmacological 
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and other consequences of inappropriate medication use.4-7 
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response to a drug which is noxious and unintended that occurs 

at doses normally used in man for therapeutic purposes.8-10 
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mortality for centuries being as old as medicine itself.11-14
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severity and location. 
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regarded as a predictable ADR if the mechanism of occurrence 

is known. But is an unpredictable ADR when its mechanism of 

occurrence is unknown and cannot be delineated or established. 
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and they are therefore predictable. They are dose-related 

and usually mild, although they may be serious or even fatal 
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are usually due to inappropriate dosage, especially when 

drug elimination is impaired. The term "side effects" is often 

applied to minor type A reactions.3 Type B reactions are bizarre 

or idiosyncratic ADRs whose mechanisms of occurrence are 

unknown and cannot be delineated or established. Types A 

and B were proposed in the 1970s,4 and the other types were 
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to classify ADRs.5
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ADR that resulted in patient's death regardless and irrespective 
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adverse event as one when the patient outcome is one of the 

following:6
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change, impairment, damage or disruption in the 

patient's body function/structure, physical activities 

or quality of life.
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impairment or damage. 

Severity is a point on an arbitrary scale of intensity of the 

adverse event in question. The terms "severe" and "serious" 

when applied to adverse events are technically very different. 

They are easily confused but can not be used interchangeably, 

requiring care in their usage. A headache is severe, if it 

causes intense pain. There are scales like "visual analog 

scale" that help clinicians assess the severity. On the other 
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subarachnoid haemorrhage, subdural bleed, even a migraine 
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for seriousness listed above.
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it is limited to a certain part or location in the body. But 

can be regarded as a systemic/generalise ADR, when a 

medication has caused adverse drug effects throughout the 

whole body or systemic circulation. For instance, some ocular 

antihypertensive drugs cause systemic effects of hypotension,7 

although they are administered locally as eye drops, since a 

fraction escapes into the systemic circulation. 

ADR causality assessment is used to determine the 

likelihood that a drug caused a particular suspected ADR. There 
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are a number of different methods used to judge causation, 
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WHO causality term assessment criteria. Each have pros and 

cons associated with their use and most require some level of 

expert judgement to apply.17 An ADR should not be labeled as 

'certain' unless the ADR abates with a challenge-dechallenge-
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is important, as another substance or factor may be implicated 

as a cause; co-prescribed medications and underlying 

psychiatric conditions may be factors in the ADR.2 Assigning 
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event is found during a clinical study or large databases are 
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error. Even in clinical studies some ADRs may be missed as 
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adverse drug reaction. Psychiatric ADRs are often missed as 

they are grouped together in the questionnaires used to assess 

the population.18,19 Despite the extensive study and attention 
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problem and burden with high incidence and prevalence.15-18 In 
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result sometimes in adverse drug events either due to inherent 

ADRs or from inappropriate medicine use or medication errors. 

These were noted in over 1.2 million hospital stays or about 

3.1% of all hospital stays in the US in 2004.19-21 The incidence 

of serious and fatal adverse drug reactions in United States 
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0.32% respectively, making these reactions ranked between 

the fourth and sixth leading causes of death.22-24
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among admitted patients was found to be 6.5% and admissions 
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£ 466 million annually or 0.62% of annual health budget.25-28 

Furthermore, at a particular time in the UK, the equivalent of up 

to seven 800 bed space hospitals was occupied by patients with 

ADRs, which amounting to about 4% of hospital bed capacity 

in the UK. The duration of hospital stay was also increased 

by ADRs. The foregoing underscores the importance of the 

economic burden posed by ADRs.29-32 A study by the Agency 
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2011, sedatives and hypnotics were a leading source for adverse 
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2.8% of all ADEs present on admission and 4.4% of ADEs that 

originated during a hospital stay were caused by a sedative or 

hypnotic drug.20 A second study by AHRQ found that in 2011, 
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anticoagulants. Patients treated in urban teaching hospitals had 

higher rates of ADEs involving antibiotics and opiates/narcotics 

compared to those treated in urban nonteaching hospitals. Those 
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ADE causes compared to patients treated in public or private, for-
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rate of ADEs involving opiates and narcotics than males in 2011, 

while male patients had a higher rate of anticoagulant ADEs. 

Nearly 8 in 1,000 adults aged 65 years or older experienced one 
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Table 1: Age and sex distribution of medical in-patients 

evaluated for adverse drug reactions in a Nigerian 

Teaching Hospital from December 2013 to August 2014

����������� Sex >	��
��6�

{�
���6� V���
���6�

Mean age 48.3±17.9 49.5±17.7 48.9±17.8

Median 45 46 46

Range 17-89 19-87 17-89

<45 5(*��(%#=� 5&'��(5#5� (/)��=)#%�

45-64 '%��5=#<� '5��5=#&� 5=)��(<#<�

>64 )%��5(#<� )&��55#<� 5(%��(=#'�

Total ()*��%/#5� (/<��=)#*� %&'��5&&�

Table 2: Individual medicines causing adverse drug 

reactions among in-patients in a Nigerian Teaching 

Hospital from December 2013 to August 2014

Drug class V�����
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showed that 48% of patients had an adverse drug reaction to 

at least one drug, and pharmacist involvement helps to pick up 

adverse drug reactions.22 In 2012 McKinsey & Co. concluded 

that the cost of the 35 million preventable adverse drug events 

would be as high as US $115 billion.23 Many countries have 
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for monitoring post-marketing studies. In Canada, the Marketed 

Health Products Directorate of Health Canada is responsible for 

the surveillance of marketed health products. In Australia, the 
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monitoring of therapeutic products. In the UK the Yellow Card 

Scheme was established in 1963. While in Nigeria, the National 
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monitor such similar health related safety activities concerning 

food and drug products. NAFDAC also set up pharmacovigilance 

and pharmacosurveillance medium for reporting adverse drug 
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underutilized by Nigerians including the healthcare providers 

and healthcare professionals themselves. In developing countries 

including Nigeria, there is minimal information on the in-

hospital incidence of ADRs and the culprit medications.33-35 

This information is useful for health planning, management, 

budgeting, policy formulation and development of treatment 

protocols to enable appropriate and optimal patient care.36-38

This study was designed to evaluate and highlight the 

pattern of medications most frequently involved in ADRs and 

the predisposing risk factors among adult medical in-patients 
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City, Edo State, Nigeria.

METHODS

This was a descriptive, prospective study with serial entry 

points for the patients admitted into the internal medicine wards 

of UBTH, Benin City, Edo State, South-South Nigeria, over a 

9-month period from December 2013 to August 2014. They 

were all adult medical patients whose ages were above 17 years 

Figure 2: Organ/system affected by adverse drug reactions among medical 

inpatients in a Nigerian Teaching Hospital from December 2013 to August 

2014

Figure 1: Medications causing adverse drug reactions among medical 

inpatients in a Nigerian Teaching Hospital from December 2013 to August 

2014. The four fatal adverse drug reactions were observed during the study; 

in which, herbal medications caused two deaths, sulfadoxine/pyrimethamine 
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	$�
�Z�� ������� 	
�� ������� �
�� ��	
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death. Details of the drug causing adverse drug reactions are shown in Table 2

Table�/`�������	
�	!��	�"���
�������������Q����!!���
��

categories of in-patients in a Nigerian Teaching Hospital 

from December 2013 to August 2014

Patient category Mean duration of 

����?[��������

Median duration 

	!������������

All patients 11.9±11.3 9

Male 10.9±10.2 7

Female 12.9±12.3 10

�	�
����=%������� 11.3±9.3 9

{���
��������=%G)=������� 11.7±9.7 10

�
���
����)=������� 13.0±15.7 8

No ADR 11.6±11.0 8

Admitted solely due to ADR 

����G	���

6.1±3.7 7

ADR occurring during 

�������	
�����G�
�

18.3±14.8 15

[��[��
������������	
X������������������������	
�X����G	��������
���

����������	
�
��Q�������	!�����X����G�
������
������������
	"��������

during admission
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evaluation, and followed up. Medications prescribed for the 

admitted patients were supplied by the hospital pharmacy 

or, however, they may occasionally be required to purchase 

some medications from retail outlets outside the hospital when 

these drugs are not available in hospital pharmacy. Patients are 

generally admitted through the accident and emergency unit 

where they are reviewed by various cadres of medical doctors 

until they are transferred to the wards under unit consultants. 

Some patients are admitted directly from the outpatient clinics 

into the wards, while a few may be transferred in from other 

nonmedical wards. The patients are then reviewed daily in the 

various units and managed until discharge.

The inclusion criteria for evaluation were all the patients 

admitted to the medical wards after commencing the study 

provided they granted their informed consents to participate 

in the study.

The exclusion criteria were as follows:

1. Patients already on admission before commencing the study

2. Patients admitted from other wards after initial management 

!	��
	
������
��	
����	
���

3. Patients diagnosed and subsequently managed for 


	
������
��	
����	
�����!�����
����
�������
�����
	�����
��

management

4. Patients who did not grant their informed consents to 

participate in the study.

Data information about all the recruited patients was 

	Q���
����
���
�������
�	���������	

����	
�!	����	������!�	��

the WHO-International Network of Rational Use of Drugs 

prescribing indicator form.3 Patients were evaluated with 

���"�����	���������	
�������	
������&���������	
�������5��/��

7, 10, 14, 21, and weekly thereafter until the day of discharge 

or death. An encounter was regarded as a patient studied on 

�������	
�	
�������"�����������#��
��
����
��	��	���	���"����

data stating age, sex, religion, and occupation among others 

were obtained at admission. Thereafter, the records of all 

prescribed medications, including the dates, route, doses, 

and frequencies, were all noted for these inpatients during 

�������	
#� >��� �������� �
�� ���
���� ����� �
� "����
����

medications between the days of evaluation were also noted 

to enable the estimation of number of drugs taken during 

admission.

Information concerning ADR occurrence and its nature 

was sought from attending physicians, patients, their relatives, 

and nursing staff. Charts and case notes were screened for 

records of ADRs. Clinical evaluation and assessment of 

laboratory results were also carried out. Repeated admission 

of the same patient was regarded as two separate admissions 

when separated by an interval of at least 1 month, otherwise, 

such admission was considered as a single admission and the 

interval excluded from the duration of hospital stay.16

>��� ���
���	
� 	!������ ����� �
� ���� ������ ���� ����� 	!� ����

WHO: “any noxious and unintended response to a drug that 

occurs at doses used in humans for the prophylaxis, diagnosis, or 

therapy of disease.”3�������������
�������������
���
�Q	���	���

�Q
	���
���� 	�� ���"�	��� 
	�� �������
�� �������
���� �	�������

Table 4: Causality rating of adverse drug reactions 

observed among medical inpatients in a Nigerian Teaching 

Hospital using the World Health Organization and the 

Naranjo algorithms from December 2013 to August 2014

WHO rating Naranjo algorithm

������
�5&��5*#)6� ���
����*��5'#)6�

��	Q�Q
��5'��//#/6� ��	Q�Q
��5*��/'#/6�

�	���Q
��(=��='#56� �	���Q
��(/��=%#56�

�

���
��&��&6� �	�Q�!�
�&��&6�

�	
����	
�
�&��&6� -

�
�
������Q
��&��&6� -

�����	�
�����
�������
�^���	


Table 5: Assessment of some known risk factors for 

adverse drug reactions among medical inpatients in a 

Nigerian Teaching Hospital from December 2013 to 

August 2014

Risk factor ADR absent 

!�����
����6�

ADR present 

!�����
����6�

�2 P

\�
���

Male (==��=<#5� (%��%#&� 0.371 0.542

Female (5(��=5#<� ()��%#5�

�����������

<65 /%(��)*#=� (*��%#<� 10.152 0.001

])% 5&=��(&#%� ((��=#=�

Number of 

medications

1-5 )=��5(#)� /��&#)� 11.891 0.018

6-10 ('=��%=#&� 5<��/#)�

11-15 *&��5'#<� )��5#(�

16-20 (=��=#'� (��&#=�

21-25 =��&#<� =��&#<�

Number of 

comorbidities

1 *5��5'#*� =��&#<� 21.962 <0.001

2 5)/��/(#5� )��5#(�

3 5=%��(<#)� *��5#<�

4 =%��<#*� '��5#/�

]% 5(��(#=� '��5#/�

�����������������������	
�
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ADR that resulted in patient's death regardless and irrespective 

	!������
����
���������������
����������
��#13,14   Causality of ADR 

was assessed using the WHO causality criteria15 as well as the 

Naranjo algorithm,16����
�����������������
�����������	���
��

to the severity grading assessment and the system/organ class.11

Data collected was encoded and analyzed using the Statistical 

�������� !	�� [	���
� [���
���� �[�[[�� �����	
� 5'� ���
������

(&&<X�[�[[��
�	�"	����	
���������	�� �����[��#�����
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expressed as the mean ± standard deviation or using frequency 

and percentage values where necessary. The t-test and Chi-square 

were used to compare means and proportions, respectively. The 


���
�	!�����������
����
����
������������� P < 0.05.

Ethical clearance was obtained from the UBTH Ethical 

Research Committee before commencing this study. The 

Ethical Clearance/Protocol Research Number issued for the 

������ ���� ��{Y�#((� �Y���#� ���Y5&=#� �
� ������	
�� ���Q�
�

informed consent was obtained from each of the patients whose 

medical records were used, while the medical records for those 

who did not grant their informed consent were excluded from 
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that no unauthorized person had access to the information on 

the data information sheets, that no information can be traced 
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�� ������� ���� ����� !	�� ���� �����

�
!	�����	
� ������� �
������	!������
�� ����"����
����
�����	
�

�������
��
	��
����	��^�������	!��
!	�����	
���������#

RESULTS

A total of 507 admitted patients were evaluated during 

����� �����#� �������
�� ��$� ������Q���	
�� ()*� �%/#56�� �����
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!���
����=*#%�?�5'#'������������	
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�=<#/� ?� 5'#*� �������� ���� ��!!���
��� ���� 
	�� ����������

��

���
����
���t���¡&#''5���!���%&%� P ��&#==�#�Table 1 showed 

the age and sex distribution of the patients. Table 1 revealed 

that those patients under 45 years of age were the most 
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admitted patients.

Table 2 showed the details of the medications causing 

ADRs. The drugs causing the most frequent ADRs were 
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involved in ADRs are shown in Table 2. Furthermore, four 

fatal ADRs were observed during the study, in which, herbal 

medications caused two deaths, sulfadoxine/pyrimethamine 
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caused one death.

Table 3 showed the summary for the duration of hospital 

stay by different categories of patients. The mean duration of 
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Females had a mean duration stay of 12.9 ± 12.3 days 
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who stayed a mean duration of 10.9 ± 10.2 days with a median 
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appeared to have stayed longer than patients below 65 years 
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Table 6: Incidence, prevalence, case fatality rate, and 

overall mortality rate for adverse drug reactions among 

medical inpatients in a Nigerian Teaching Hospital from 

December 2013 to August 2014

ADR parameter ��
��

ADR-out 5<��/#)6�

���G�
���
����
��� //��)#%6�

>	��
������"����
�
��� %5��5&#56�

ADR case fatality rate '#<6��=Y%5�

ADR overall mortality rate &#<6��=Y%&'�
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reactions during admission
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longer than the duration of stay for patients without ADRs 
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than the duration for those who were admitted solely because 
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Figure 1 showed the frequency distribution pattern for 

patients experiencing ADRs versus their precipitant culprit 

drugs. Insulin caused ADRs in most number of patients 
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Antimalarials, herbal medicines, and antibacterials caused 
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respectively. The other medications involved in ADRs are 

shown in Figure 1.

The systems/organs involved in ADRs are shown in 

Figure 2. The most frequently involved body system was 
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patients. This was followed by the gastrointestinal system in 
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endocrine, respiratory, and renal systems were equally affected 
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ADRs often affected multiple body systems in a patient.

The causality rating for the observed ADRs was assessed 

using both the WHO causality assessment rating criteria and 

the Naranjo algorithm as shown in Table 4. Using the WHO 
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An evaluation of some known risk factors for ADRs 

considered gender, age, number of medications used, 
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comorbidities was also found to be strongly associated with 
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Table 5. The association of ADRs with patients age group or 

number of medications being used by the patients or number of 

individual patients co-morbidities was estimated by excluding 

"����
�����	���������������!	���������������
���"����
�����	�

����
	"��������"��	���	��������	
�¢���G	��¤�#

����� � ����� �
�������� ��� ��
�� �
�Q	���	��� �Q
	���
����

	�� ���"�	��� 
	�� �������
�� �������
���� �	������� �
�Q	���	���

abnormality or symptoms requiring treatment/admission to 

�	�"���
� 	�� ����
��
�� �
� 
	
G"����
�
�� ����Q�
������ �������

�
�Q	���	����Q
	���
����	�����"�	�������������
�!���������
�
��

	������
�����
�"����
�
������Q�
�������
��!���
���
�����������

resulted in patient's death regardless and irrespective of the 
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��#13,14 Most ADRs were 
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Table 6 showed that the number of patients admitted 
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for 3.6% of admissions, while those that experienced ADRs 
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total number of patients who had ADRs was 51, giving an 

ADR prevalence of 10.1% and incidence of 6.5%. The case 
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DISCUSSION

This study was designed to evaluate and highlight the 

pattern of medications most frequently involved in ADRs and 

the predisposing risk factors among adult medical inpatients 

in a Nigerian Tertiary Healthcare clinical practice setting, with 

the goal of preventing them and improving their treatment 

outcome. The most commonly affected system by ADRs 

was the central nervous system, probably because two out 
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causing ADRs manifest with symptoms referable to the 

central nervous system. For example, insulin leads to impair 

consciousness due to hypoglycemia, while antihypertensives 

manifest mainly with postural dizziness and headache due 

to postural hypotension and increased intracranial pressure, 

respectively. The next most common system involved was the 

gastrointestinal system, and this may be related to the fact that 

NSAIDs which constituted the second most common class of 

medications involved in ADRs usually manifest with problems 

referable to the gastrointestinal system. In fact, the systems 

largely affected followed the pattern of medications causing 

ADRs. Fattinger et al. found the gastrointestinal and the 
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affected, respectively, among in-patients in their study. The 

pattern of morbidity and thus medication used differ in both 

settings, therefore, the pattern of ADRs will be different.

Mild and moderate ADR cases were far more frequent 
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pharmacologically active medications by a particular patient 

�������������������
������"����
���	!���
��"
���	�	�Q��������



Peter Ehizokhale Akhideno, et al.

25

�
� �� "������
��� "����
�� ���� �
�
���

�� "�	��
� �
�� ���
����
��

risk factors found to be associated with and predisposed adult 
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quite similar to the patterns observed in other studies done 

somewhere else.6,11,17,18 ADRs occurring during admission 
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while 3.6% of the patients were admitted due to an ADR. 

The prevalence of 10.1% was similar to the ADR prevalence 

obtained in some European studies ranging from 6.6% to 

11%.6,11,17 A meta-analysis in the United States by Lazarou 

et al. obtained an incidence of 6.7% for serious ADR among 

in-patients. The incidence and prevalence values observed, in 

this study, thus appear to be consistent with values in previous 

studies done in Switzerland, France, and the UK.9,11,17

The ADR-related mortality rate of 0.8% was somewhat 
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	Q���
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	���� ����� 	Q�������

in the UK study can be attributed to the fact that the study 

looked at ADRs causing admissions only. The Swiss study not 

only showed a higher mortality but also looked at both ADRs 

causing admission and those occurring during admission.6,11
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found to prolong the duration of hospital stay in several 

studies.6-9 The median length of stay obtained for patients 
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duration of 8 days and also much shorter than those patients 
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ADR occurring during admission has been noted in a French 

study. This shorter duration of hospital stay is related to the 

fact that there is a shorter diagnostic time for ADRs, in effect, a 

shorter time was spent looking for the cause of morbidity since 

this was obvious from initial clinical evaluation especially as 

�	���	!� ����������������
�� �=5#(6��	���	������� �='#56�#�

Furthermore, their clinical management was essentially 

observational care and measures such as stopping or adjusting 

drug dosage.17 However, a few of the patients required more 

intense treatment with the prolonged stay.
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here differs from what has been observed in other several 

studies.6,11,17,18 The association of gender and ADRs, such 

as other aspects of ADRs, is not well characterized among 

Nigerians and may differ. Some other known risk factors for 
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comorbidities.

The two methods used to ascertain causality rating for 

ADRs caused by a suspected drug, the WHO causality rating 

assessment criteria, and Naranjo algorithms, showed similar 

causality ratings, which strengthen the ascribed causality 

rating. The limitation and strength of this study were that it 

considered only consented adult medical in-patients; while 

unconsented adult medical inpatients, pediatric unit patients, 

and adult surgical unit patients were completely excluded 

from the study. Finally, all the observed results are completely 

and exclusively applicable to only adult medical inpatients in 

clinical practice setting.

CONCLUSION

 The negative health burden and consequences of ADRs 
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among these adult medical in-patients. In this study, ADRs 
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of hospitalization. Insulin and NSAIDs caused the highest 

number of ADRs which indicate that adequate caution, proper 

care and continuous monitoring must be implemented during 

the course of treating patients with these drugs in order to 
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the presence of multiple comorbidities in a particular patient 
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associated with and predisposed adult medical in-patients to 

ADRs in this study.

This information is useful for healthcare planning, 

management, budgeting, policy formulation and development 

of treatment protocols to enable appropriate and optimal 

patient care.
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