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INTRODUCTION

Respiratory diseases are a leading cause of morbidity and mortality in the world as they impose an 
immense global health burden.[1] Acute respiratory tract infections (RTIs) comprise 50.4–60.8% of 
all respiratory illnesses among children under 5 years of age.[2-4] It is a major reason for hospital visits 
in this age group, while pneumonia accounts for 20% of RTIs and is a leading cause of mortality.[3,5-7] 

ABSTRACT
Objectives: Upper respiratory tract infections (URTIs) are the most common acute RTIs that occur in children. 
Therapy addressing symptoms is recommended for URTI management. The use of antibiotics without culture and 
sensitivity tests is a risk factor for antimicrobial resistance. 

Materials and Methods: This study was set to assess the pharmacological management of URTIs in children from 
a tertiary institution practice. This study was conducted in Alex Ekwueme Federal University Teaching Hospital, 
Abakaliki Ebonyi State, Nigeria. It was a retrospective review of 275 prescriptions of medicines for URTIs in 
children, from January to December 2021. A systematic sampling technique was used to collect data. Data were 
analyzed using the Statistical Package for the Social Sciences version 28.0. 

Results: Of the 275 sampled URTI cases, 157 (57.1%) occurred in male children. No laboratory test was conducted 
for 265  (96.4%) cases. The majority (207; 75.3%) were diagnosed as non-specific URTI. Other diagnoses 
include tonsillitis (46; 16.7%), otitis media (8; 2.9%), and rhinitis (6; 2.2%) among others. Antibiotics were the 
most prescribed medications, (212; 77.1%) followed by antihistamines, (110; 40.0%), vitamins (75; 27.3%), and 
antimalarials (55; 20.0%). The most prescribed antibiotic was amoxicillin-clavulanic acid (79; 28.7%). There 
was no statistically significant association between the age category of children and the number of medicines 
prescribed, whether antibiotics were prescribed, and the number of antibiotics prescribed (P > 0.05). 

Conclusion: Antibiotics were the mainstay for the management of URTIs in the study center. This mode of 
therapy could lead to antimicrobial resistance since culture and sensitivity tests were not done before the initiation 
of antibiotic therapy.
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Multiple factors such as the host factors, environmental factors, 
and infecting agents determine the nature and frequency of 
occurrence of RTIs. Scholars have found specific factors that 
contribute to the occurrence of RTIs: The presence of the child 
in the kitchen while cooking, religion followed by the family 
and presence of RTI in the family, living in rural areas, parental 
smoking, overcrowding, place of residence, and mother’s 
education.[2-4] Majority of RTIs are upper RTIs, mainly of viral 
origin, and self-limiting. Upper RTI is anatomically described 
as an infection of the upper airways from the nostrils to the 
vocal cords in the larynx including the paranasal sinuses and 
the middle ear without signs of pneumonia.[6] Hence, therapy 
addressing symptoms is recommended for most upper RTIs 
(URTIs) as they are self-limiting viral infections that resolve 
without prescription drugs in most cases.[8,9] A study conducted 
in Port-Harcourt, south-south Nigeria found URTIs presenting 
as cough, catarrh, and tonsillitis.[10] Although the mainstay of 
treatment is symptomatic management, studies have shown 
that 50–70% of total antibiotic prescriptions are attributed to 
URTIs even though most cases are of viral origin.[11-14] The use 
and overuse of antibiotic therapy in the management of URTIs 
have become an important clinical problem, as it increases the 
risks and rates of microbial resistance.[15-17] A study conducted 
among 403 mothers in Enugu, southeastern Nigeria showed 
that 95.3% of them opted for treatment of their children’s 
suspected URTI with unprescribed antibiotics.[18]

Tertiary hospitals are expected to provide the highest level of 
healthcare including optimal pharmacological management 
of diseases. However, pharmacotherapeutic data for the 
management of URTI in tertiary institutions in Nigeria are 
sparse. This study was designed to assess the pharmacological 
management of URTIs in children in a tertiary institution in 
Nigeria and the findings will be resourceful for other tertiary 
institutions.

MATERIALS AND METHODS

Study settings

The study was conducted in the Children’s Out-patients 
Clinic of Alex Ekwueme Federal University Teaching 
Hospital, Abakaliki (AE-FUTHA) in southeastern Nigeria.

Study design

The study was a descriptive retrospective review of 
prescribing records for URTIs encountered from January 
2021 to December 2021. The 12-month period was utilized to 
accommodate seasonal influences.

Study population

The study population included case folders of children 
5  years old and younger who were diagnosed with URTIs. 

Case folders were identified from the out-patient register 
with their identity numbers. All cases of URTI that accessed 
care in the weeks under review were included in the study. 
Cases of URTIs with comorbidities such as malaria, diarrhea, 
and other disease conditions were excluded from the study.

Sampling technique

The systematic sampling method, a fixed periodic interval, 
was used to select the case folders. The first 5 clinic days at the 
beginning of each month of the 12 months in the study period 
were randomly chosen (60 days). This was done to ensure that 
every prescriber had their prescription represented, because 
the prescribers in the children’s outpatient department 
consulted on different days of the week.

Data collection

A standardized data collection pro forma, which had 
been used in similar studies was adopted for this study.[19] 
Information was extracted from children’s outpatient clinic 
registers where all prescribing details were recorded. 
Prescriptions with diagnoses of non-specific URTIs, and 
presentations of URTIs such as tonsillitis, pharyngitis, catarrh, 
rhinitis, common cold, sore throat, rhinosinusitis, cough, 
or otitis media were collated for assessment.[20] Information 
collected include date of prescription, gender of child, age of 
child (in months), complaints, diagnoses, investigations done, 
and medicines prescribed as indicated in the registers. Folders 
of children with comorbidities were excluded from the study.

Data analysis

Collected data were coded into Statistical Package for the 
Social Sciences Version 28.0 and, then, analyzed. Results 
were presented as proportions (percentages) and frequencies 
using frequency tables and bar charts. Pearson’s correlation 
coefficient was used to find association between quantitative 
variables. A  comprehensive guideline for the management 
of RTIs as provided by the Nigerian Standard treatment 
guidelines was used to assess the medications prescribed.[8]

Ethical approval

Ethical approval was obtained from the Health Research and 
Ethics Committee of AE-FUTHA (AE-FUTHA/REC/VOL 
3/2022/008).

RESULTS

Sociodemographic characteristics

A total of 275 case notes were assessed for this study. Ninety 
patients (32.7%) were between 1 and 11 months of age while 
17  (6.2%) were 60 months of age. Only one patient, (0.4%) 
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was <1 month old. Mean age was 23.29 ± 17.287 (months). 
Gender wise, 157 (57.1%) of the cases were for males while 
females accounted for 118 (42.9%) [Table 1].

Table 1: Gender and age distribution of patients.

Variable Characteristics Frequency (%)

Age (months)
Mean age=23.29±17.287

<1 1 (0.4)
1-11 90 (32.7)
12-23 56 (20.4)
24-35 44 (16.0)
36-47 42 (15.3)
48-59 25 (9.1)
60 17 (6.2)
Total 275 (100)

Gender Male 157 (57.1)
Female 118 (42.9)
Total 275 (100)

Laboratory tests and diagnoses

Almost all the patients (265; 96.4%) did not carry out any 
laboratory tests. The diagnoses included non-specific URTIs 
(207; 75.3%), tonsillitis (46; 16.7%), and otitis media (8; 2.9%) 
among others [Table 2].

Table 2: Tests done and clinical diagnosis of patients.

Variables Characteristics Frequency (%)

Tests None 265 (96.4)
Full blood count 1 (0.4)
Malaria Rapid Diagnostic 
Test, Microscopic Culture and 
Sensitivity, throat swab

1 (0.4)

Full blood count, Malaria 
parasite, blood film

1 (0.4)

Ear Swab 1 (0.4)
Malaria Rapid Diagnostic Test 1 (0.4)
Full blood count, blood film 1 (0.4)
Xray, blood film, nasal fixture 1 (0.4)
Malaria parasite, blood group 1 (0.4)
Fasting blood sugar, stool test 1 (0.4)
Full blood count, blood film, 
Microscopic Culture and 
Sensitivity, throat swab

1 (0.4)

Total 275 (100)
Diagnoses Non-specific URTI 207 (75.3)

Tonsillitis 46 (16.7)
Otitis media 8 (2.9)
Rhinitis 6 (2.2)
Cough 5 (1.8)
Common cold 1 (0.4)
Cough/common cold/URTI 1 (0.4)
Rhinosinusitis 1 (0.4)
Total 275 (100)

Prescription of medications

Medications were prescribed in all cases assessed. Thirty 
(7.9%) prescriptions contained one medication, 157 (57.1%) 
contained two medications, 73  (26.5%) contained three 
medications, and 15  (5.5%) contained four medications. 
The average number of medicines prescribed was 2.27. 
Most (212; 77.1%) of the prescriptions contained antibiotic 
medication. Of the 212 prescriptions that contained 
antibiotics, 189 (68.7%) contained one antibiotic, 22  (8.0%) 
contained two antibiotics, and one (0.4%) contained three 
antibiotics. Sixty-three (22.9%) prescriptions had no 
antibiotic medication [Figure 1].

Figure 1: Number of medications and antibiotics prescribed.

Antihistamines (110; 40.0%) were the second most 
prescribed medications, followed by vitamins (75; 27.3%), 
antimalarials (55; 20%), minerals (38; 13.8), NSAIDS 
(35; 13.5), and analgesics (35; 12.7%). Other medications 
prescribed include cough syrup, anthelmintics, and 
bronchodilators [Figure 2].

Figure  2: Medications prescribed for upper respiratory tract 
infection.
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Specific antibiotic prescriptions

Seven classes of antibiotics were prescribed: Cephalosporins, 
macrolides, quinolones, fluoroquinolones, nitroimidazoles, 
trimethoprim/sulfamethoxazole, and penicillin. Table  3 
shows the names of antibiotics as prescribed, the frequency 
of prescription, and combinations. There were 22 
different prescription types found among the 275  cases 
assessed. The most common antibiotic prescribed was 
amoxicillin/clavulanate (79; 28.7%) followed by azithromycin 
(38; 13.8%).

There was no statistically significant association between age 
category of child and the number of medications prescribed, 
whether a patient was prescribed antibiotics, and number of 
antibiotics prescribed (P > 0.05).

Table 3: Antibiotics prescribed.

Antibiotic Frequency (%) 
n=212

Augmentin 79 (37.2)
Azithromycin 38 (17.9)
Cefuroxime (Zinnat) 27 (12.7)
Cefixime 14 (6.6)
Amoxil 13 (6.1)
Cefpodoxime (Orelox) 6 (2.8)
Septrin 4 (1.9)
Ciprofloxacin 3 (1.4)
Erythromycin 3 (1.4)
Ofloxacin 1 (0.5)
Cefuroxime, Erythromycin 4 (1.9)
Augmentin, Azithromycin 4 (1.9)
Cefuroxime, Azithromycin 3 (1.4)
Augmentin, Cefpodoxime 1 (0.5)
Augmentin, Erythromycin 1 (0.5)
Cefuroxime, Clarithromycin 1 (0.5)
Cefpodoxime (Orelox), Flagyl 2 (0.9)
Cefpodoxime, Azithromycin 2 (0.9)
Azithromycin, Septrin 1 (0.5)
Cefixime, Azithromycin 2 (0.9)
Cefuroxime, Azithromycin, Septrin 1 (0.5)

DISCUSSION

This study was conducted to assess the pharmacotherapy of 
URTIs in children 5 years and below in a tertiary institution. 
The study clearly shows the decreasing occurrence of URTIs 
with age which agrees with other authors.[21]

Our study found that 53.1% of the study sample with 
URTI were children under 24  months which is lower 
than found in a similar study where 85.0% were under 
24  months.[22] Our study found higher proportion of 
occurrence in the 0–12 months (33.1%) and 12–60 months 
(60.8%) than that found in Punjab, India where the proportion 
of children with URTI was 20.0% in 1  day–12  months and 

51.0% in the 12–60 months age group.[23] Other authors have 
shown that there is higher risk of acute RTIs in younger 
children.[21,22] This assertion agrees with our results where the 
frequency of URTI presentation tapered with increasing age.

More than half (57.1%) of our study population were male 
children. This is like other URTIs studies conducted in Enugu, 
Nigeria; Punjab, India; and Lao, PDR, where 61.7%, 55.5%, 
and 53.9%, respectively, were male children.[23-25] While the 
reason for the presence of more males may not be explained 
in these studies, some authors have found that there are 
more male child visits to hospital outpatient departments 
in their study settings.[19,26] Other authors in southeastern 
Nigeria have concluded that the male child tends to get more 
attention than the female especially when it comes to health 
as the Igbo tribe in general and the women specifically have a 
strong perception of the male child.[27]

Non-specific URTI was the most diagnosed URTI followed by 
tonsillitis among the study sample. Seventeen different classes 
and types of medications were prescribed for URTIs in this study 
with an average of 2.27 per case and 68% having a maximum 
of two medications. The average number of medications per 
case falls short of <2 recommended by the WHO indicator for 
rational prescribing and less than the case of the study in India 
which had an average of 3.4 with more than 75% of their study 
sample having more than two medications per prescription.[24,28] 
This is an indication of polypharmacy, increased risks of drug-
drug interactions, and increased health-care expenses.

The prescription of antihypertensives, benzyl benzoate, 
antimalarials, antifungals, and anthelmintics shows 
inappropriate prescribing as these have no indication in the 
management of URTIs without comorbidities. Other authors 
have encountered prescriptions that have no indication for the 
documented medical conditions, and the reasons for this pattern 
of prescribing remain unclear.[19] The clinical implications of 
inappropriate prescribing remain the issue of drug therapy, 
specifically the exposure of the child to unnecessary medications 
and the inadvertent experience of adverse effects.

Our findings showed that antibiotics were the most frequently 
prescribed medications (77.1%) for URTIs and are distantly 
followed by antihistamines, vitamins, and antimalarials. This 
is far removed from the WHO standard of <30% maximum 
prescription of antibiotics for any drug utilization study.[28] 
This value is also higher than in similar studies conducted 
in China and India where antibiotic prescriptions for 
URTI were 27.1% and 12.0%, respectively, but lower than 
found in the study conducted in Ibadan, Southwest Nigeria 
where 98.9% of the study population received antibiotics 
prescription for URTIs.[23,29,30] The study conducted in China 
and India showed rational use of antibiotics since they had 
a lower value than recommended by the WHO. Antibiotics 
are not routinely indicated for URTIs since the majority 
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are of viral origin, self-limiting and, therefore, resolve on 
their own without antibiotics. The use of antibiotics is only 
recommended if laboratory tests confirm bacterial-induced 
URTI and would therefore be beneficial to the patient. 
Inappropriate prescribing of antibiotics fuels antimicrobial 
resistance which is now a public health threat. Only 10 (3.6%) 
of the study sample undertook laboratory tests with only six 
tests directly connected to URTIs unlike the study conducted 
in Ibadan where laboratory tests confirmed the presence 
of bacterial infection in 42.2% of the cases that received an 
antibiotic prescription. The inappropriate and empiric use of 
antibiotics for other childhood illnesses including diarrhea 
has also been confirmed in other studies.[19,25,31]

Seven classes of antibiotics were prescribed in 22 different 
ways either alone or in combination. The three most 
prescribed antibiotics were amoxicillin/clavulanate (37.3%), 
azithromycin (17.9%), and cefuroxime (12.7%), and this 
finding is different from the study conducted in Punjab 
(azithromycin; 61% amoxicillin/clavulanate; 31%, and 
cefuroxime; 5%).[23] It is noteworthy that the use of antibiotics 
for URTIs is not standardized in existing guidelines. Many of 
the antibiotics prescribed in our study are suitable for specific 
bacterial URTIs, but it remains unclear how the decision to 
prescribe them was reached.

The assessment of pharmacotherapy in our study showed that 
the prescriptions did not follow the guidelines which indicate 
that certain antibiotics be used only after laboratory culture 
and sensitivity tests.[8] A systematic review conducted with 13 
guidelines found huge differences concerning categorization 
of URTIs and recommendations.[32] The authors concluded 
that future guidelines should use a consistent grading system 
for the quality of evidence and strength of recommendations. 
Furthermore, other authors confirmed that the management 
of childhood URTIs involves complex interactions of 
emotional and psychological factors influencing the decision-
making process of the primary care providers; hence, a team 
care approach between caregivers and the health providers is 
vital to facilitate better management of URTIs in children.

The prescription of antihistamines (40.0%) would have been 
for symptomatic management of the discomfort experienced 
by patients with URTIs. This is much higher than that found 
in the study conducted by Tiwari et al. in India where only 
9.0% received antihistamines. There needs to be a workable 
guideline for the management of URTIs in children. 

CONCLUSION

The study revealed that antibiotics were the mainstay for the 
management of URTIs in the study center. We consider the 
utilization of antibiotics for such infections unnecessary and 
not indicated for the management of URTIs in children as 
culture and sensitivity tests were not done before initiation 

of antibiotic therapy. Our findings show that there is a need 
for strict implementation of the guidelines and initiation of 
antibiotic stewardship programs to curb the excessive use of 
antibiotics.
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