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Abstract 

Background: Medical therapy amongst advanced age adults sometimes have its inherent significant risks such as 
adverse drug reactions (ADRs) resulting from the drug itself or drug-drug interactions or interactions from other 
substances such as alcohol. 

Aim: The main aim of this study is to highlight ADRs noticed by the older adult while on admission either in the past or 
present with the goal of preventing them and improving treatment outcomes. 

Methods: A purposive cross-sectional sampling of 126 elderly patients that were admitted to the different wards of the 
hospital within a 3-month period was carried out of which 25 older adults who met the criteria of being able to recall 
ADRs in the past or during current admission were included in the study. 

Results: ADR was reported in a ratio of M: F ratio of 1:1.08 with a prevalence of 19.8% of the total older patients 
evaluated. 

Conclusion: Self-reported ADRs amongst these advanced age in-patients were high. The actual number of adverse drug 
events may be higher if they actually looked out for by the physicians or other health care workers. The use of screening 
tools by physicians and other prescribing health workers can help in curbing adverse drug events in older adults.  
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1. Introduction

The World Health Organization (WHO) defines an adverse drug reaction (ADR) as noxious and unintended response to 
a drug, which occurs at normal doses used in human beings for the prophylaxis, diagnosis, or therapy of disease, or for 
the modifications of physiological function [1]. The older age group have been observed to be more susceptible to 
adverse drug reactions.[2, 3] The risk factors include frailty resulting from the aging process that affects the 
pharmacodynamics and pharmacokinetics of the advanced age adult leading to low physiological reserves, this 
predisposes to multi-morbidity and in turn predisposes to poly-pharmacy [3].The older age group are also 
disadvantaged from lack of participating in clinical trials and post marketing surveillance carried out because of several 
contraindications and age restricted limitations such as impaired memory in recalling side effects of drugs. The 
predisposition to s several co-morbidities may also impair caregivers and healthcare workers from easily identifying 
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ADRs [3, 4] Few studies exist in Africa that has focused on ADRs in the various populations particularly in the advanced 
age group [5, 6]. This study aims to provide insight to the prevalence of ADRs, common drugs implicated and the adverse 
events self -reported by the advanced age group admitted into the wards of a tertiary health institution in a Sub Saharan 
African (SSA) country.  

2. Material and methods 

2.1. Study area 

The study took place in the University of Port Harcourt Teaching Hospital (UPTH). The hospital is a 700-bed tertiary 
hospital located in Port Harcourt, Rivers state, Nigeria. The hospital plays host to a variety of medical specialists and 
serves as a referral center for other health care facilities in the state and neighbouring states as well. 

2.2. The study population 

The study population included persons aged 60 years and above presenting to University of Port Teaching Hospital, 
Alakahia for medical attention who were admitted to the wards after presentation. 

2.3. Sample and Sampling 

A purposive cross-sectional sampling of 126 elderly patients that were admitted to the different wards of the hospital 
within a 3-month period was carried out of which 25 older adults who met the criteria of being able to recall ADRs in 

the past or during current admission were included in the study. 

2.4. Data Collection 

A pro forma data collection sheet was used to collate bio data which included age, sex, marital status, level of education 
and occupation; ADR experienced in the past or during current admission and the route of administration, the dose of 
the drug, duration of the medication and the intervention carried out to reduce the effect of the ADR. Their diagnoses 
were also noted via the hospital folders and current medication had to be confirmed from the hospital folders. 

2.5. Data Analysis 

The data collected was analysed using the Statistical Package for Social Sciences (SPSS) v25 software. At a 95% 
confidence interval and a p-value less than 0.05 was considered significant. The socio- demographic characteristics, 
clinical details and dermatological complains were presented in tables for better visualization. 

Limitation 

This study is based on collation of a self-reported data that is subject to recall bias by the respondents.  

3. Results  

Table 1 Summary of all Adverse Drug Reactions reported 

ADR Frequency % Drugs implicated 

Abdominal pain 2 4.0 IV Cisplastin, IV ciprofloxacin 

Alopecia 1 2.0 IV Cisplastin 

Angioedema 3 6.0 Sulfadoxine/Pyrimethamine (Fansidar)®, chlorphenamine 
maleate(Piriton)® Allopurinol 

Anorexia 2 4.0 Chloroquine, Artemisinin derivative 

Dizziness 4 8.0 Allopurinol, Amlodipine, Ceftriaxone, Methyldopa 

Drowsiness 5 10.0  Ceftriaxone, Chloroquine, Fansidar®, Methyldopa, Unknown BP drug,  

Dyspepsia 1 2.0 Vitamin C 

Erythroderma 1 2.0 Allopurinol 
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Extreme weakness 2 4.0 HAART(Tenofovir/Lamivudine/Efavirenz) 

Acetaminophen (IM Paracetamol®) 

Fixed drug reaction 1 2.0 Sulphur containing drugs 

Hyperpigmentation 3 6.0 Amlodipine, IV Cisplastin,  

Itching 11 22.0 Chloroquine, Fansidar®, Sulphur containing drugs, Quinine 

Insomnia 2 4.0 Chloroquine, Artemisinin derivative 

Palpitations 1 2.0 Salbutamol inhaler 

Rash 3 6.0 Unknown medication, Folic acid 

Restlessness 4 8.0 Amoxicillin, Ceftriaxone, Ciprofloxacin Methyldopa, 

Tachycardia 2 4.0 Salbutamol inhaler, Salbutamol nebuliser 

Tachypnoea 1 2.0 Salbutamol inhaler 

Vomiting 1 2.0 IV Ciprofloxacin 

Total 50 100 - 

All drugs are per oral (PO) except otherwise stated. IM- Intramuscular, IV- intravenous, HAART- Highly Active Antiretroviral Therapy 

Table 2 Drugs most commonly implicated and side effects 

Drugs Side effects reported Total number of 
adverse side effects 

Frequency 
(%) 

Allopurinol Dizziness, Erythroderma, 2 4 

Amlodipine Dizziness, Hyperpigmentation, Rash 4 8 

Artemisinin 
derivative 

Itching, Anorexia, Insomnia 3 6 

Chloroquine Itching, Drowsiness, Anorexia 12 24 

Ciprofloxacin Abdominal pain, Vomiting, 
Restlessness 

3 6 

Salbutamol Palpitations, Tachycardia, 
Tachypnoea  

4 8 

  28 56 

Others  22 44 

Total  50 100 

 

Table 3 ADR and systemic involvement 

S/N Systems Frequency of ADR % 

1 Cardiovascular 3 6 

2 Central Nervous 17 34 

3 Gastrointestinal 6 12 

4 Integumentary/Skin 23 46 

5 Respiratory 1 2 
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Table 4 Medical ailment in the elderly 

S/N Medical ailment Frequency % of Respondents 

1 Cancers 4 16 

1 Cataracts 2 8 

2 Chronic liver disease(CLD) 2 8 

3 Chronic Obstructive Pulmonary Disease(COPD) 1 4 

4 Dementia 1 1 

5 Diabetes Mellitus 11 44 

6 Dyspepsia/Peptic Ulcer Disease(PUD) 7 28 

7 HIV 1 4 

8 Hypertension 21 84 

9 Stroke 5 20 

 

This study focuses on the self -reported adverse effect of drugs of elderly patients admitted into the wards of University 
of Port Harcourt Teaching Hospital, Alakahia who were being evaluated for skin disorders. Adverse drug effects or 
adverse drug reactions (ADR) was reported in a ratio of M: F ratio of 1:1.08 with a prevalence of 19.8% of the total older 
patients evaluated. Majority of the patients were Nigerians while one was a Ghanaian male. Majority of the persons had 
a tertiary education (52%), married (68%) and were retired from active duties (52%). About 12.7% (16) of the older 
adults have experienced an adverse drug effect in the past. Females 8.7% (11) could recall adverse effects of drugs in 
the past more than the males 4.0% (5). The average age for those with ADR to past medication was 68.13±3.66 at 95% 
confidence interval (CI) and the age range being 60-88 years. Chloroquine an antimalarial was the most frequent drug 
implicated. Those who had ADR on current medication were 11.1% (14). Males 7.1% (9) complained of ADRs in this 
case more than females 4.0% (5). Amongst this number 35.7% (5) have experienced an adverse drug effect to more 
than one drug. Those with adverse effects to multiple drugs 20% (1) patient reported adverse effects to three different 
drugs. The remaining 80% (4) could recall past adverse effects to two drugs. The average age of those who experienced 
an ADR during their current admission was 72.07±5.32 at 95% confidence interval and the age range was 61-93. The 
average age for all the older adults with ADRs was 70.36 ±3.516 at 95% CI. Out of those who reported ADR amongst the 
older adults evaluated, 4.0% (5) reported an ADR to both a past medication and a current medication in M: F ratio of 
2:3. The total number of ADR reported for all the aged adults were 50. Unknown medication was the frequent response 
causing ADR amongst the seniors during their current admission. This response was given by 3 respondents with males 
being predominant. They were on multiple medications and they were not sure which medication was actually causing 
the side effect. Brownish discolouration of teeth was noted by a female patient who was on tetracycline, metronidazole, 
pentacozine, and diclofenac. Hyperpigmentation of the face and hands was seen in two male patients who were on 
amlodipine, hydrochlorothiazide, salbutamol inhaler PRN and amlodipine, insulin, cholestryamine, and metformin 
respectively. The later patient also experienced itching, rash and had excoriation marks. He was a known hypertensive 
with hepatitis being evaluated for chronic liver disease. Allopurinol was the next drug that was frequently implicated in 
causing adverse effects. Allopurinol was associated with prolonged use of the drug before the occurrence of the adverse 
drug reaction.  

Hypertension which was the major medical ailment was complicated by congestive cardiac failure in 23.8% (5) older 
adults. The cancers reported were right breast cancer (male), Non- Hodgkin’s lymphoma, advanced metastatic prostate 
cancer and advanced endometrial cancer. A great majority of them, 96% (24) had multiple morbidities. A higher 
percentage 96% (24 of 25) of those with ADRs were on more than 5 drugs when compared to 86.14% (87of 101) of 
those without ADRs. There was no statistical difference with regards to poly pharmacy between those with self- 
reported ADR and those without ADR complaints. The major categories of drugs that the elderly were on are anti-
hypertensives, antimalarial, antibiotics, analgesics, antacids and anti-diabetic medications. 

Those older adults with self- reported ADR were 3.5 times more likely to have significant alcohol intake than those 
without any reported ADR. The ADRs could be described as Type A reactions (dose related reactions) in 80 % of cases. 
While Type B reactions consisted of 20% of ADR. The likely type B reactions included angioedema caused by 
sulfadoxine/pyrimethamine combination, Piriton®(chlorphenamine) and allopurinol; erythroderma caused by 
allopurinol, extreme weakness caused a dose of IM Paracetamol, hyperpigmentation caused by amlodipine, fixed drug 
reaction by sulphur containing drugs, insomnia caused by chloroquine and artemisinin derivatives and rash caused by 
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folic acid. Majority (96%) of the ADR reported were from appropriate prescribing of drugs while a patient who suffered 
from hypertension complicated by CCF was inappropriately prescribed salbutamol inhaler by a patent medicine drug 
dealer for his breathlessness in assumption he had asthma. In 90% of the witnessed ADR the medication had to be 
stopped. 

4. Discussion 

The prevalence of self -reported ADR among the population of advanced age adults was higher when compared to other 
studies of similar groups in similar settings which were 10.7% 10%, 8.7% and 0.23% respectively [6-9]. Other studies 
which were carried out in hospitalized settings that focused on observing ADR among various admitted older adult 
groups had higher prevalence of 23.1%, 46.3% and 61.8% respectively [10-12]. This variation in prevalence may be due 
to the larger number of persons being studied, the selection criteria and settings in which the study was carried out. 
The median age of the elderly was similar to other studies done [7-9, 10,12]. Females were more in making complaints 
of ADRs as seen in another study [11]. Another study done within the same geographical region showed more males 
although the age range consisted mainly of a younger age group [13]. Although in this study more women could recall 
ADR to past medication while the reverse was the case for those who were currently on admission. The ability to report 
discomfort to drugs have been noted to be higher in females when compared to males and they are more likely to 
remember and avoid these medication as noted in a review[14]. Antimalarial agents (chloroquine, quinine, 
sulfadoxine/pyrimethamine), antibiotics (amoxicillin, ciprofloxacin and ceftriaxone) and anti-hypertensives 
(amlodipine and methyldopa) were the most common classes of drugs implicated in ADR in the elderly as seen in Table 
1. This finding is similar to a study done in admitted adults in an African population [5, 13]. This is understandable as 
infectious diseases are still more prevalent in Africa and being dark skinned African is a risk factor for hypertension. 
Anti-hypertensives and other cardiovascular medicine have also been reported to be a major cause of ADRs in older 
adults although of non-African origin [3-4, 11-12]. Medications of unknown identity (MUIs) have been implicated in 
ADR as well as seen in other studies [15, 16]. Factors that can affect this include the educational status of the older adult, 
drug-drug interactions and poor labelling of drugs [9-10, 14-17]. ADRs are known to commonly manifest on the skin as 
this study reflects this which is similar to other studies[ 8, 10].These are mainly due to hypersensitivity reactions such 
as skin rash and pruritus which is a reflection of the immunologic functions of the skin[10, 16, 18. Cutaneous adverse 
drug reaction are commonly due to unknown medication just as this study showed two patients with 
hyperpigmentation due to an unknown medication, however the suspected drug is likely to be amlodipine since it was 
the drug both patients had in common [16]. Hyperpigmentation due to amlodipine has been reported in case reports as 
seen in this study [19, 20]. The exact mechanism of pigment formation is unknown but generally mechanisms of drug 
induced skin pigmentation has been proposed to occur by stimulation of melanin synthesis and its accumulation 
worsened by sun exposure or degradation of the drug and its uptake by dermal macrophages. Drugs that have been 
frequently implicated in causing skin pigmentation are non-steroidal anti-inflammatory drugs, anti-malarial drugs, 
amiodarone, cytotoxic drugs, tetracyclines especially minocycline, heavy metals and psychotropic drugs [21]. 
Allopurinol has been implicated as a cause of varying cutaneous ADR in several studies in different populations and its 
effect can be fatal particularly in the elderly. The major reason for prescribing is due to hyperuricemia as it was so in 
the index case with erythroderma [22, 23]. Brownish discolouration of the teeth is known to be caused by tetracycline 
in children; however in the elderly this has not been reported. Old age can also be a risk factor for brownish 
discolouration of the teeth in itself [24]. Gastrointestinal side effects are the commonest side effects of floroquinolones 
such as ciprofloxacin in the elderly as this study portrays [25]. Chloroquine induced pruritus is a common finding 
amongst Africans [26, 27]. It may not be responsive to anti-histamine like chlorpheniramine and it is a common cause 
of cessation of the medication[ 26, 28].The mechanism proposed is that chloroquine or its metabolite 
(monodesethylchloroquine) act as haptens; binding to break down products of parasitized erythrocytes or possibly 
interacting with acetyl-glyceryl-ether-phosphoryl-choline (AGEPC), This resulting complex act as an antigen, triggering 
reaginic antibodies (IgE) that bind to the surface of mast cells and basophils which stimulate several mediators such as 
histamine , prostaglandin, substance P and bradykinin directly impinging on sensory nerves leading to itching. Other 
antimalarial drugs have also been implicated in causing pruritus as seen in this study [26]. Salbutamol is also one of the 
commonest drugs implicated as causing ADR in this study. The side effects are all expected however, the only 
inappropriate drug use seen in this study was associated with salbutamol. Inappropriate drug use commonly arises 
from self-medication, using over the counter medication which is a common problem in the elderly [29, 30]. Central 
nervous systemic symptoms are also common manifestations of ADRs in the elderly [3, 10, 14]. Polypharmacy and 
multimorbidity which are potential risk factors for ADR in advanced aged patients were characteristics seen within this 
study just as several studies has shown; [3, 4,10, 14, 18] however it was not comparatively different from the older age 
group without reported ADR. Alcohol intake even in moderate quantities have been associated with adverse drug 
reactions in the elderly as this study also reflects[31, 32 ].The ADRs were mainly Type A(dose dependent) reactions, 
this finding is similar to several studies done in the elderly[3, 4,  8, 18].Discontinuing the medication was done in 
majority of the cases as seen in this study helped in resolution of symptoms as it is recommended and has been shown 
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to reduce the harm in majority of cases as seen in other studies[8, 33, 34]. Other strategies to reduce the risk of ADRs in 
the older patient include, prescribing new medications sparingly, curtailing the number of prescribers, and frequently 
reconciling medications. The Beers, STOPP (screening tool of older persons' potentially inappropriate prescriptions), 
and START (screening tool to alert doctors to right treatment) criteria are tools that have been proven to aid in curbing 
adverse drug events in older adults [33, 34]. 

5. Conclusion 

Self-reported ADRs amongst these advanced age in-patients were high. The actual number of adverse drug events may 
be higher if they actually looked out for by the physicians or other health care workers. The use of screening tools by 
physicians and other prescribing health workers can help in curbing adverse drug events in older adults.  
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