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ABSTRACT

Background: Adverse drug reactions (ADRs) are common and important
causes of morbidity and death in the elderly. Though the world elderly population
is on a rise, data on the profile of adverse drug reactions (ADR) in Sub-Saharan
Africa is still sparse. This study was aimed at determining the frequency of
occurrence and patterns of ADR among admitted older Nigerians. Methods:
This was a prospective study of patients aged 65 years and above admitted
in a Nigerian tertiary health institute. ADR was defined using the World Health
Organization (WHO) definition of ADR, while intensive event recording was used
to detect ADR. Patients were grouped into those admitted with an adverse drug
reaction (ADRad) and those that developed an adverse drug reaction during
hospitalization (ADRin). Results: A total of 345 patients were surveyed. There
were 23 cases (males: 14[60.9%], females: 9 [39.1%]) of ADRs giving an overall
frequency of 6.7% (n=23/345) (95% CI: 4.0-9.3) [ADRin: 2.6% (n=9/345) (95%
Cl: 0.9-4.3), ADRad: 4.1% (n=14/345) (95% CI: 2.0-6.1)]. The ADRs were severe
in 60.9% (n=14/23), moderate in 30.4% (n=7/23) and mild in 8.7% (n=2/23) of
the cases. Gastrointestinal bleeding accounted for 39.1% (n=11/23) of ADRs
while the non-steroidal anti-inflammatory drugs (NSAIDS) and steroids were
implicated in 56.5% (n=13/23) and 17.4% (n=4/23) of the ADR respectively. ADR

INTRODUCTION

The worldwide demographic transition of population strata towards
maturity has engendered interest on drug related problems among older
people. Adverse drug reactions (ADRs) are common place problems
that have existed before it was brought to fore by the thalidomide
tragedy in 1967.11 An adverse drug reaction (ADR) according to the
World Health Organization (WHO) is any response to a drug which
is noxious and unintended and which occurs at doses normally used
in man for prophylaxis, diagnosis or therapy of a disease or for the
modification of physiological function.®

Adverse drug reactions (ADRs) are important causes of morbidity
and mortality and can occur during hospital admissions or in the
community leading to hospital admissions. ADRs affect persons of all
age and sex but older people are a high risk group for ADRs. Though
the frequency of ADR tends to increase with age, patient-specific
physiological and functional characteristics may more probably
predict adverse outcomes associated with specific drug therapies than
chronological age.”! The prevalence of adverse drug reactions among
hospitalized older people ranges from 1.5 to 44% and from 2.5 to 50.6%
among older outpatients.™

Old people are particularly at risk of developing adverse drug reactions
because of the pharmacokinetic and pharmacodynamic changes that
arise secondary to the usual physiological and anatomical changes that
accompany the process of aging.”! Other contributory factors include
co-morbidities, number and type of medicines administered, poor
adherence to therapy and prescription of complex drug regimen for
elderly with poor cognitive functions.*” In a recent review by Howard
et al.”! the four groups of drugs (antiplatelets, diuretics, NSAIDs and
anticoagulants) associated with greater than 50% of preventable drug-
related admissions are those most likely to be used by older people.

Currently effective geriatric pharmacovigilance program and data on
ADR among older people is grossly lacking in sub-Saharan Africa
including Nigeria, Africa’s most populous country with well over 160
million people.® This study was aimed at determining the frequency of
occurrence of adverse drug reactions (ADRs) and the profile of adverse
drug reactions among hospitalized older people in a southeastern
Nigerian tertiary hospital.
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accounted for 1.7% (n=6/345) of death among the medical elderly in-patients.
Conclusions: Adverse drug reactions were common among the elderly in-
patients and in most cases severe. NSAID induced gastrointestinal bleeding was
the most frequent adverse drug reaction.
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PATIENTS AND METHODS
Study site

This was a prospective study of patients aged 65 years and above
admitted into the medical wards of the Nnamdi Azikiwe University
Teaching Hospital Nnewi in Southeast Nigeria from January 2009 to
December 2009. Some of the patients were discharged in 2010. The
hospital is a 350 bed hospital and is the largest tertiary hospital and
referral center in Anambra state, Southeast Nigeria. Patients from
all clinical sub-specialties in internal medicine are admitted into the
medical wards from either the emergency department or from the
medical outpatient clinics.

Conduct of study

On admission the patients or/and their caregivers were interviewed.
Demographic data, relevant medical history, admitting diagnosis and
other co-morbidities were obtained and entered into a case report
form. Medicines prescribed for the patients were also documented.
Cases of deliberate or unintentional over dosage with drugs were not
regarded as adverse drug reactions.

Adverse drug reaction was defined according to the WHO definition.?!
Patients were categorized as having adverse drug reactions if they were
admitted with clinical features consistent with the known adverse effect
profile of the drug or they developed such clinical features while taking
the drug on admission.

The intensive event recording method was used to detect ADRs that
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occurred during admission in the study. This involved a daily review
of the patients until discharge. The daily review involved direct
interactions with the patients and their caregivers to elicit any history
suggestive of an adverse drug reaction and where necessary, the patients
were examined. During the rounds also the patients’ treatment and
nursing charts were reviewed for information suggestive of an ADR
like sudden discontinuation of medication and use of an antihistamine/
steroid which might indicate interventions to treat an ADR. In such
cases further interactions with the nursing team and the managing
medical teams were conducted to ascertain the reasons for such
interventions. Available laboratory results (serum electrolytes, blood
urea and creatinine, liver function test, full blood counts, urinalysis,
etc.) were also reviewed during such daily rounds for abnormalities
that may suggest an adverse drug reaction.

The Naranjo ADR Probability scores® and the WHO case causality
assessment criteria ') were used in the study to evaluate causality. The
two investigators independently assessed each case using the two causality
algorithms and results were accepted where there was an agreement in
the scores. In cases where there were disparities in scores obtained by
the individual investigators a final score was agreed on following further
consultations and reconciliation of areas of inconsistencies.

The ADRs were classified into two groups, those admitted to hospital
due to an adverse drug reaction (ADRad) and those experiencing an
adverse drug reaction while in hospital (ADRin). ADR was assessed as
severe if disabling or life threatening, moderate if requiring change of
therapy or additional treatment and mild if bothersome but requires no
change of therapy.'! ADRs were classified according to Rawlins and
Thompson classification.?!

Ethical approval for the study was obtained from the ethical committee
of the Nnamdi Azikiwe University Teaching Hospital Nnewi. Informed

Table 1: Demographic data and the profile of adverse drug reaction

consent was obtained from the patients. Caregivers acted as proxy for
patients who were unable to communicate.

DATA ANALYSIS

Data was analyzed using Statistical Package for the Social Sciences
SPSS version 15 (SPSS Inc., Chicago, USA). Relevant percentages,
frequencies, means, standard deviations (SD) and 95% confidence
intervals were calculated. The Chi-square test was used to test relevant
associations and proportions with the level of significance at p<0.05.
Findings were represented with relevant tables.

RESULTS

A total of 345 patients aged 65 yrs and above (221 males and 124
females) were surveyed. All the patients gave consent. They accounted
for 19.1% of the total 1,800 medical admissions during the study
period. There were 23 cases of adverse drug reactions 14 (60.9%) males
and 9 (39.1%) females with a male to female ratio of 1.6:1 [Table 1].
Ages ranged between 65 and 87 years with a mean age of 71.04 £ 6.42.
The “young old” (65-74 years) accounted for 69.6% (n=16), while the
“middle old and oldest old” (75 years or more) accounted for 30.4%
(n=7) of cases. The difference in the incidence of ADR between the two
age groups was not statistically significant (x*=0.262, p=0.609).

The overall frequency of ADR was 6.7% (95% CI: 4.0-9.3) [ADRin: 2.6%
(95% CI: 0.9-4.3), ADRad: 4.1% (95% CI: 2.0-6.1)]. The adverse drug
reaction were classified as type A in 95.7% (n=22) of cases and Type
B in 4.3% (n=1) of cases. The ADRs were severe in 60.9% (n=14/23),
moderate in 30.4% (n=7/23) and mild in 8.7% (n=2/23) of the cases.
Of the 23 cases of adverse drug reactions 73.9% (n=17/23) recovered,
while 26.1% (n=6/23 - ADRin: 1, ADRad: 5) died [Table 1]. Of the total
345 patients surveyed during the study there were 66 deaths. Adverse

SNo Characteristics Frequency Percentage (%) 2p-value
Age
1 65-74 (young old) 16 69.6% 0.609
>75 (middle old and oldest old) 7 30.4% :
Gender
2 Male 14 60.9%
Female 9 39.1% 0.742
5Type of ADR (n=23)
3 A 22 95.7%
B 1 4.3%
Frequency (n=345)
. :gg;g 9 2.6% (95% CI: 0.9-4.3)
Total 14 4.1% (95% Cl: 2.0-6.1)
23 6.7% (95% Cl: 4.0-9.3)
Outcome (n=23)
Recovered 17 73.9% (95% Cl: 56.0-91.9)
5 Died
ADRin 1 4.4% (95% Cl: 0-12.7)
ADRad 5 21.7% (95% Cl: 4.9-38.6)
Total 6 26.1% (95% Cl: 8.1-44.0)
Severity of ADR (n=23)
6 Mild 2 8.7 (95% Cl: 0-20.2)
Moderate 7 30.4 (95% Cl: 11.6-49.2)
Severe 14 60.9 (95% Cl: 40.9-80.8)

2chi-square test; ® Rawlins and Thompson classification; ADR-adverse drug reaction; ADRin-adverse drug reaction occurring during hospital admission; ADRad

- adverse drug reaction is the cause of admission
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drug reaction was responsible for 1.7% (n=6/345) of death among the
medical elderly.

The result of the two causality assessment scales used, (WHO causality
assessment and Naranjo ADR probability scale) are shown in Table 2.

The organ systems involved in ADRs were the gastrointestinal system;
60.9% (n=14), the central nervous system; 17.4% (n=4), endocrine
and metabolic system; 13.0% (n=3) and the skin appendages and renal
system; 4.3% (n=1) each [Table 3]. The gastrointestinal adverse drug
reactions were acute upper gastrointestinal bleeding (gastrointestinal
bleeding in patients with no previous history of acid peptic disease)
in 39.1% (n=9) of cases, perforated peptic ulcer in 8.7% (n=2), acute
drug induced gastritis, chronic hepatitis and diarrhea in 4.4% (n=1)
each [Table 3].

The nonsteroidal anti-inflammatory drugs (NSAIDs) were implicated
in 56.5% (n=13) of the adverse drug reactions, steroids in 17.4% (n=4)
and hypoglycaemic agents in 8.7% (n=3) [Table 4].

Table 5 shows that piroxicam was implicated in 26.1% (n=6) of ADRs
and diclofenac in 17.4% (n=4). Aspirin, indomethacin and ibuprofen
were implicated in 8.7% (n=2) of ADRs each.

Table 6 shows that 30.4% (n=7) of ADRs were due to various
combinations of NSAIDs, steroids or anticoagulant. A combination
of two different classes of NSAIDs and the combination of NSAIDs
and steroids accounted for 13.0% (n=3) of ADRs each. The use of an
NSAID only was implicated in 21.7% (n=5) of ADRs.

DISCUSSION

The prospective nature of this present study affords accurate recording
andavoid the errors of poor record keeping associated with retrospective

Table 2: The Naranjo ARD probability scale and WHO causality assessment

studies. The longitudinal nature of the study further affords the ability
to document adverse drug reactions occurring during admission and
allowed for a longer term documentation of the outcome of the adverse
drug reactions.

The frequency of ADR leading to admission of 4.1% (95% CI: 2.0-6.1)
obtained in our study is less than 5% estimated by Einarson!" from
various worldwide studies and also less than 6.5% found in two recent
United Kingdom (UK) studies.'"! However it is higher than 2.6%
estimated by Wiffen et al.l¥ in a systemic review of retrospective and
prospective studies with worldwide coverage but with a predominance
of North America studies where ADR rates tend to be about half those
in Europe and UK. Unlike our study which was on older people the
estimates in Wiffen series included studies on the entire population
thus limiting direct comparison of results. This also applies to the two
UK studies!™ which were on adult in-patients 16 years and above.
The frequency of 2.6% (95% CI: 0.9-4.3) obtained for ADR occurring
during admission in our study is within the range for hospitalized older
patients which have varied from as low as 0.86% in Australia™ to 37%
in the Netherlands." Currently there are no local figures in Africa to
compare with our findings. The high overall frequency rate of adverse
drug reaction of 6.7% obtained in our study may serve as an indicator
of a high burden of ADR among older Nigerians.

Our study did not show any statistically significant difference in the
incidence of adverse drug reaction between the young old on one
hand and the middle old and oldest old at the other hand though other
studies have report increase in the frequency of ADRs with age.!'*"]
Our findings however may be in agreement with the report of Van dem
Bemt et al.,”!! who reported that though frequency ADRs is highest
for patients in their 5* and 6" decades the frequency of ADRs tends to
decreased thereafter. The patients in our study patients were in their

1 0,
Naranjo ADR probability scale No of Patients (%)

WHO causality assessment criteria

No. of Patients (%) n=23

n=23
Definite ADR 2(8.7) Certain 2(8.7)
Probable ADR 15 (65.2) Probable 13 (56.2)
Possible ADR 6(26.8) Possible 8(34.8)

ADR-adverse drug reaction, WHO-World Health Organization

Table 3: Organ systems involved in adverse drug reaction

[v)
Organ systems Frequency (%)

ADR (number of cases)

(n=23)
Nervous system 4(130) Hemorrhagic stroke (:r)ecnc])Slf(;Jlecr)]r;éf)(,I)ingling sensation and
Endocrine/Metabolic 3(13.0) Hypoglycemia (3)
Renal system 1(4.3) Excessive urination/postural hypotension (1)
Skin appendages 1(4.3) Thrombophlebitis (1)

ADR-adverse drug reaction
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Table 4: Medications causing adverse drug reactions

No of cases (%)

Drug group

Individual drug

ADR (No of cases)

n=23
s . " Acute upper gastrointestinal bleeding (9),
NSAID 13 (56.2) Piroxicam, Ap'f'”' Diclofenac, Hemorrhagic stroke (1), Perforated peptic ulcer
Indomethacin, Ibuprofen L.
(2), Gastritis (1)
Steroid 4(17.4) Prednisolone Acute upper gastrointestinal bleeding (4)
Anticoagulant 1(4.3) Warfarin Acute upper gastrointestinal bleeding (1)
Insulin 2(8.7) Insulin Hypoglycemia (2)
Oral Hypoglycemic 1(4.3) Glibenclamide Hypoglycemia (1)
Benzodiazepine 1(4.3) Diazepam Confusion (1)
Anticholinesterase inhibitor 1(4.3) Donepezil Confusion (1)
Diuretic 1(4.3) Amiloride/ Hydrochlorothiazide Excessive urination/postural hypotension (1)
Centrally acting antihypertensive 1(4.3) a-methyldopa Chronic hepatitis (1)
Hematenics 14.3) Amino acids, fersolaite, folic acid Diarrhea (1)
combination
Xanthinol nicotinamide 1(4.3) Xanthinol nicotinamide Tingling sensation, Tremulousness (1)
Medical instrumentation 1(4.3) Intravenous cannulation Thrombophlebitis(1)

ADR- adverse drug reaction

Table 5: Patterns of use of NSAIDS, steroids and anticoagulants

Drugs Frequency Percentage (n=23)
Combination of NSAIDs
Piroxicam+Diclofenac 1 43
Piroxicam+Indomethacin 1 43
Ibuprofen+Diclofenac 1 43
Sub-Total 3 13.0
NSAIDs and steroid

Piroxicam+Indomethacin+Prednisolone 1 4.3
Piroxican+Prednisolone 1 4.3
Ibuprofen+Prednisolone 1 43
Sub-Total 3 13.0

NSAIDs and anticoagulant
Diclofenac+Wafarin 1 43

NSAID only
Piroxicam 2 8.7
Diclofenac 1 43
Aspirin 2 8.7
Sub-Total 5 21.7
Steroid only

Prednisolone 1 43

NSAIDS-non-steroidal anti-inflammatory drugs

6™ decade and beyond. Furthermore the size of our patient population
may be inadequate to demonstrate any significant difference in the
frequency of ADR between the age groups in our study. Similarly the
sex difference in the frequency of adverse drug reactions reported
by some other studies with a female preponderance®?! was not
found in our study, rather there were more males with ADRs in our
study though the difference was not statistically significant. Patient
specific physiological and functional characteristics and perhaps the

Journal of Basic and Clinical Pharmacy, Vol 8, Issue 4, Sep-Nov, 2017

specific medications used may probably have been more important
than chronological age and sex in predisposing to adverse outcome
associated with therapy in this present study.

ADR was responsible for the death of 1.7% (n=6/345) of admitted older
patients during the study period. The incidence rate of fatal ADR of
26.1% (6/23) in our study is higher than 0.32% and 0.15% reported in
United States of America and UK respectively.!"**! This high frequency
may be related to the difference in the characteristics of our study
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Table 6: Classes of non-steroidal anti-inflammatory agents implicated in adverse drug reaction

Class of NSAID

Individual NSAID Frequency (%) n=28

Enolic acid derivatives Piroxicam 6(26.1)
Femanates (N-phenylanthranilates) Diclofenac 4(17.4)
Salicylates Aspirin 2(8.7)
Acetic acid derivatives Indomethacin 2(8.7)
Proprionic acid derivatives Ibuprofen 2(8.7)
NSAID-non-steroidal anti-inflammatory drugs
population. We studied hospitalized older population who in addition Acknowledgments

to the ADR may have other co-morbidities that may increase the risk
of mortality.

The non-steroidal anti-inflammatory drugs (NSAIDs) were the
most common class of drug implicated in ADRs in our study.
NSAIDs are frequently implicated in ADRs and have ranked as the
leading cause of ADR in some studies while in some others they
have ranked lower.!"8! Adverse drug reactions associated with the
use of NSAIDs accounted for 56.5% (13 out of 23 cases) of ADRs
in our study. In these cases of NSAIDs related ADRs the adverse
effects were on the gastrointestinal tract in 56.5%. High incidence
of gastrointestinal bleeding associated with NSIAD use has been
reported in other studies.*2"!

In our study only one case of gastrointestinal bleeding relating to
use of low dose aspirin was found unlike the UK study!* where low
dose aspirin was the major cause of gastrointestinal bleeding. Low
dose aspirin (75 mg daily) was implicated as a possible cause of upper
gastrointestinal bleeding in one of our patients and hemorrhagic stroke
in another. Both patients were on low dose aspirin for secondary
prevention of stroke. Hemorrhagic stroke is the most serious risk
associated with the use of aspirin though the risk of hemorrhage is small
in patients taking aspirin for either primary prevention or secondary
prevention of cardiovascular events.*?”! However, great caution has
always been advocated when reporting cases of hemorrhage arising
from the use of low dose aspirin because evidence supports that the
benefits outweigh the risk.[14228

Majority (seven out of thirteen) of NSAID related gastrointestinal
bleeding in our study occurred in patients taking either combination
of different NSAIDs concomitantly or combination of NSAIDs with
either a steroid or an anticoagulant. This finding brings to fore the
dangers associated with the current pattern of sale and use of NSAIDs
in Nigerian rural and urban communities.?* The extent of use of such
combinations by the elderly in the society and the harm resulting from
the use of these combinations is however beyond the scope of this
present study and will take further studies to elucidate.

CONCLUSIONS

The frequency of adverse drug reaction was high among the elderly
in-patients and in most cases severe. NSAID induced gastrointestinal
bleeding was the most frequent adverse drug reaction. The study
highlights the need for more studies to characterize adverse drug
reactions among community dwelling elderly Nigerians, given the
frequency and nature of adverse drug reactions leading to admission
found in this study. There is also need for larger scale studies to
detect adverse drug reactions associated with the use of low dose
aspirin for primary and secondary prevention of cardiovascular
events.
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