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Abstract 

Introduction: In general practice, approximately two-thirds of antibiotic prescriptions are for respiratory tract infections. Acute respiratory tract 

infections, which include acute uncomplicated bronchitis, pharyngitis, rhinosinusitis and the common cold, are often common reasons for acute 

outpatient visits to physicians and antibiotic prescriptions for adults. The improper treatment of acute respiratory tract infections is now an 

urgent public health threat, as it is an important contributor to antibiotic resistance. In developing countries, including Saudi Arabia, antibiotics 

are prescribed excessively and are often obtained without prescription. Aim: The aim of this study was to gather information on current 

antibiotic prescribing rates for respiratory tract infection in Hera General Hospital Makkah Almukarramah, Saudi Arabia. Method: A cross-

sectional study, incorporating systematic sampling on clinical data from antibiotic prescriptions in hospitalised and emergency departments at 

Hera General Hospital, was conducted. From September 2017 to April 2018, approximately 500 prescriptions were collected from each 

hospitalised and emergency pharmacy for patients with respiratory tract infections. Results: The most prescribed antibiotics for respiratory tract 

infections came from the penicillin group and ciprofloxacin. The prescribing of antibiotics for respiratory tract infections was more prevalent 

amongst males than females. Potential over-prescribing of antibiotics for upper respiratory tract infections specially patients with otitis media 

especially in children without proper lab investigations. 

 

Introduction 

     Antibiotics are amongst the most commonly prescribed drugs in 

hospital settings. No other class of drug can compete with 

antibiotic agents in terms of potential disease cure and the extent to 

which mortality has been reduced over the last 70 years. Because 

of increasing health care costs, a lack of uniformity in drug 

prescribing and the emergence of antibiotic resistance, the 

monitoring and control of antibiotics is a growing concern. 

Similarly, to combat these issues, strict antibiotic policies and 

prescribing guidelines are needed[1]. 

     Essential medicines, as defined by the World Health 

Organisation (WHO) are "those drugs that satisfy the health care 

needs of the majority of the population; they should therefore be 

available at all times in adequate amounts and in appropriate 

dosage forms, at a price the community can afford"[2]. 

     Approximately half of all medicines are prescribed, dispensed 

or sold inappropriately. Similarly, approximately half of all 

patients fail to use them correctly. The overuse, underuse or misuse 

of medicines results in the wastage of scarce resources and causes 

widespread health hazards, e.g. (1) the prescription of too many 

medicines per patient ("poly-pharmacy"), (2) the inappropriate use 

of antimicrobials, often in inadequate dosages for non-bacterial 

infections, (3) the overuse of injections when oral formulations are 

more appropriate, (4) the failure to prescribe in accordance with 

clinical guidelines, (5) inappropriate self-medication of 

prescription-only medicines and (6) non-adherence to dosing 

regimens[2]. 

     Antibiotic misuse is a worldwide problem in both developed 

and developing countries[3]. Antibiotics are grossly abused in these 

developing countries, e.g. in Africa, medicines are purchased 

without prescription in local pharmacies and drug stores and they 

are used/prescribed inappropriately thanks to over-zealous desires 

to treat every infection. The need to formulate and adopt stringent 
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policies for appropriate antibiotic usage is now more pressing in 

developing nations, where the highest levels of misuse and abuse 

are encountered.  

     Well-established antibiotic policies go a long way towards 

achieving reductions in irrational prescribing. Moreover, the issue 

can be addressed with a reasonable degree of success when 

prescribing physicians have adequate medicinal knowledge, e.g. 

the properties of chemotherapeutic agents, the underlying disease 

pathogen, and their susceptibility or resistance profiles to 

commonly available antibiotics. Patient compliance is also vitally 

important and must be addressed[4]. 

     Since their discovery at the beginning of the 20th century, 

antimicrobial agents (antibiotics and related medicinal drugs) have 

reduced the threat of many serious infectious diseases. These drugs 

have contributed to significant life expectancy gains during the 

latter part of the last century. These gains are now seriously 

jeopardised by recent developments: the emergence and spread of 

microbes that are resistant to cheap and ineffective first-choice, or 

"first-line" drugs[2]. 

     Antimicrobial resistance (AMR) is a serious public health 

problem. In the last decade, antimicrobial resistance has increased 

worldwide[5]. Many microbes (bacteria, viruses, protozoa) that 

cause infectious disease no longer respond to common 

antimicrobial drugs (antibiotics, antivirals and antiprotozoal drugs). 

The problem is serious; the level of antibiotics consumed in a 

community is directly related to the antibiotic resistance found in 

the community[6]. 

     For instance, an ecological study linked penicillin-non-

susceptibility in Streptococcus pneumoniae with lactam and 

macrolide use in 12 European countries. Penicillin non-susceptible 

S. pneumoniae and macrolide-resistant S. pneumoniae are markers 

of resistance of antibiotics commonly used as first-line drugs for 

respiratory tract infections (RTIs). Although penicillin-resistant S. 

pyogenes has never been observed to date, the increasing rates of 

macrolide-resistant group A Streptococci pose considerable clinical 

problems in many countries[7]. 

     Inappropriate use of antibiotics, particularly for respiratory 

infections (RIs), has contributed significantly to antibiotic 

resistance[8]. When an individual is infected with an antibiotic-

resistant bacterium, not only is treatment more difficult, but the 

antibiotic-resistant bacterium may spread to other populations[9]. 

Equally, further concerns are demonstrated when new antibiotics 

are developed, there may be pressures to limit its use for the 

treatment of serious cases or when there is resistance to other 

antibiotics[10]. 

     Respiratory tract infections (RTIs) are the most prevalent 

infectious diseases in many societies. They are a common reason 

for patients visiting emergency departments, as well as 20-40% of 

outpatient clinics and about 12-35% of inpatient attendance in a 

general hospital[2]. RTIs are defined as any infectious disease of the 

upper or lower respiratory tract. Upper respiratory tract infections 

(URTIs) include the common cold, laryngitis, 

pharyngitis/tonsillitis, acute rhinitis, acute rhinosinusitis, and acute 

otitis media. These infections are usually benign, transitory and 

self-limited. Lower respiratory tract infections (LRTIs) include 

acute bronchitis, bronchiolitis, pneumonia and tracheitis. These 

infections, especially pneumonia, can be severe or fatal[11,12]. 

     The most common respiratory tract infections in Saudi Arabia 

are URTIs[13,14]. In 2000, a Saudi Arabian study analysed 

prescriptions for acute RTIs and found that approximately 65.8% 

accounted for URTIs[15]. RTIs are mainly caused by the interaction 

of viruses with bacteria and vice versa. Therefore, knowledge of 

clinical manifestations differentiating viral from bacterial 

infections can promote the appropriate management of respiratory 

infections, in consultation with definitive clinical guidelines[16]. 

Both viruses and bacteria are etiological factors participating in 

URTI development, however, most infections are caused by 

viruses. Importantly, the management of such infections require 

symptomatic treatments such as antihistamines, antipyretics, anti-

inflammatory agents, antitussive, expectorants and decongestants, 

but not antibiotics[17,18]. 

     The prescription of antibiotics is more frequent for URTI 

patients. Approximately 75% of adults diagnosed with URTIs are 

prescribed antibiotics[19,20,21]. There should be no role for 

antibiotics in the management of the common cold or URTIs. 

There are many problems associated with antibiotic overuse; (1) 

the development of antibacterial resistance, (2) increases in chronic 

disease complications, (3) increased drug and health services costs, 

and (4) the development of side effects. The use of antibiotics is 

considered the most important factor in the development of 

bacterial resistance to antimicrobial drugs[22]. Several studies have 

focused on the increased inappropriate consumption of antibiotics 

in Saudi Arabia[23,24]. Antibiotics were the second most used drug 

class in Saudi Arabia and represented approximately 17% of the 

most frequently used drugs in Saudi Arabia[25]. 

     Previous studies conducted in Saudi Arabia have shown that 

very high percentage of antibiotics were prescribed for acute RTIs, 

even though the majority of cases were not bacterial in nature[26,27]. 

According to a previous study of antibiotic misuse of URTIs in 

King Khalid University Hospital, College of Medicine, King Saud 

University, Riyadh, Saudi Arabia, 45.5% of participants used 

antibiotics without a prescription and 10.8% used the mover a 

pharmacist's advice. Also, 17.3% of participants forced physicians 

to prescribe antibiotics[28]. This study aims was to gather detailed 

information on current antibiotic prescribing rates for RTIs in Hera 

General Hospital in Makkah, Saudi Arabia. 

Methodology 

Study design 

From September 2017 to April 2018, we carried out a cross-

sectional study, incorporating systematic sampling, on clinical data 

from antibiotic prescriptions in hospitalised and outpatients at Hera 

General Hospital.  

Study setting  

The study was conducted in both hospitalised and Emergency 

Room (ER). 

Sample size 

500 RTI patient prescriptions were collected from each 

hospitalised and ER pharmacy.  

Data collection 

Prescriptions were randomly examined to record information about 

prescribing indicators. The standard WHO prescribing indicators 

are calculated as: 

 The mean number of antibiotic drugs/prescriptions,  
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 The percentage of antibiotics prescribed from all 

prescribed drugs.  

Inclusion criteria 

Inpatients and Casualty patients (seen on an emergency basis, 24 

hours a day, 7 days a week).  

Exclusion criteria 

Chronic clinic patients (e.g. diabetes and hypertension).  

Data analysis  

Descriptive statistics were used to analyse the data. Once all data 

were captured and data forms completed, antibiotic numbers, types 

of antibiotics and types of conditions were tabulated in an Excel 

spreadsheet. The results were extracted using Pivot charts and 

tables. t-tests were carried out with P scores (P<0.005). 

Ethics  

Ethical approval was obtained from the Hera General Hospital 

pharmacy director. 

Results 

Demographic data from prescriptions: 

Inpatient population characteristics are shown in Table 1A. More 

than half of participants were male (54%), whereas 46% were 

female. Age grouping showed that participants of 65 years of age 

or more were the highest attendees (46%).  

Table 1A: Demographics of inpatient participants 

 

The characteristics of the ER population are shown in Table1B. 

The age of included subjects ranged from infancy to 13 years old in 

60%, 16-24 years in 20%, 25-34 years in 5%, 34-44 years in 1%, 

45-54 years in 1 %, 55-64 in 3% and 10% aged more than 65 years 

old. More than half of participants were male (51%), whereas 49% 

were female. Age grouping showed that participants aged between 

infancy (0) and 13 years old were the highest attendees (60%). 

Table.1 B: Demographic characteristics of ER participants 

 

Conditions for which antibiotics were prescribed: 

For inpatients, the most common URTI treated with antibiotics was 

pneumonia (33.8%). Next came aspiration pneumonia (30.3%), 

followed by bronchopneumonia (26.9%). The least common RTIs 

treated with antibiotics were bronchial asthma, acute pulmonary 

edema, bronchiectasis and hospital acquired pneumonia (0.6% 

each) (Table 2A).  

On the other hand, the most common infection treated in the ER 

were URTIs, accounting for 71%. After this, tonsillitis accounted 

for 10.7% followed by asthma (5.8%) and otitis media (3.2%). The 

least common infection was bronchitis (0.6%) (Table 2B).  

In certain cases, prescriptions covered multiple diagnoses other 

than respiratory infection. However, the duration of prescriptions 

ranged from one to seven days. 

Table 2A: Most common URTIs in inpatients at Hera General 

Hospital Medical Ward 

 

Table 2B: Most common URTIs in ER at Hera General 

Hospital  

 

Number and type of antibiotics prescribed per patient:  

There were 471 (58.9%) single antibiotic prescriptions, 72 (13.1%) 

double antibiotic prescriptions, and 5 (0.9%) triple antibiotic 

prescriptions. 

A total of 22 different antibiotics, or in different combinations, 

were prescribed, totalling 201 occurrences for inpatient 

prescriptions. These comprised amoxicillin, augmentin, 

azithromycin, cefuroxime, cephalexin, ciprofloxacin and 

erythromycin was the most commonly prescribed antibiotic per 

patient either as a single agent or in combination with other 

antibiotics. Ciprofloxacin was the highest prescribed antibiotic 

(30%) (Fig 1A) 

Percentage

54%Male

46%Female

10%0 to 13 years

3%16-24

5%25-34Age (yrs)

7%35-44

13%45-54

16%55-64

46%65+

Gender

Percentage

51%Male

49%Female

60%
0 to 13 

years

20%16-24

5%25-34Age (yrs)

1%35-44

1%45-54

3%55-64

10%65+

Gender

PercentageDisease

33.8%Pneumonia

30.3%Aspiration pneumonia

26.9% Bronchopneumonia

3.5%Bronchitis

2.5%Community-acquired pneumonia

1.0%Interstitial lung disease

0.5% Bronchial asthma

0.5%Acute pulmonary edema

0.5%Bronchiectasis

0.5%Hospital acquired pneumonia

Disease Percentage

Tonsillitis 55.0%

 Bronchial asthma 22.5%

Bronchitis 4.0%

Otitis media 3.2%

Acute Pharyngitis 3.0%

Acute Tonsillitis 2.0%

Bronchial asthma/bronchopneumonia 2.0%

Bronchitis / Bronchopneumonia 2.0%

URTI with conjunctivitis 2.0%

Bronchitis 2.0%
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Figure 1A: Prescribed antibiotic percentages for inpatients at 

Hera General Hospital, (n=201 prescriptions). 

A total of 7 different antibiotics alone, or in different combinations 

were prescribed, totalling 347 occurrences in ER. These comprised 

amoxicillin, augmentin, azithromycin, cefuroxime, cephalexin, 

ciprofloxacin and erythromycin was the most commonly 

prescribed antibiotic per patient either as a single agent or in 

combination with other antibiotics. Amoxicillin was the highest 

prescribed antibiotic (41%) (Fig 1B) 

 
Figure 1B: Prescribed antibiotic percentages for ER at Hera 

General Hospital, (n=347 prescriptions). 

Laboratory investigations: 

Of 548 therapeutic prescriptions, 180 (32.8%) were based on 

laboratory investigation results. Of these, 126 were done before 

prescriptions were given. Empirical prescriptions were based on 

the most likely infecting pathogen. 

Discussion 

     Antibiotics are used for the treatment of various diseases, 

typically bacterial infections[29,30]. However, in previous decades, 

thanks to the uncontrolled misuse of antibiotics, the world has 

witnessed a huge evolution in the spread of microbial resistance. 

This impacts on society through health, economic burden, 

prolonged hospital stays and higher mortality rates[31,32]. Our 

present study showed some of the evedicne that there are elevated 

levels of antibiotic use, without proper laboratory investigations.  

     Studies from Saudi Arabia have uncovered a poor knowledge 

base and incorrect practice patterns among Saudi subjects. In 

Riyadh, approximately 77.6% of adult subjects would buy 

antibiotics without prescriptions[24]. Also, a high incidence of 

antibiotic misuse was found among 38.7% of paediatric and 57.8% 

of the adult emergency department at the King Abdullah 

international medical research centre[33]. In addition, antibiotic 

misuse was associated with high rates of infection in a community 

hospital in Saudi Arabia[13]. Reports from other Arab countries 

have shown high rates of antibiotic overuse, misuse and self-

medication, e.g. in Egypt, Iraq, Palestine, and Jordan[34,35].  

      Since the immunity of older patients is generally poorer than 

that of younger adult patients, antibiotic usage might well be more 

frequent in older patients[20]. This was clearly shown in our study 

from inpatients as 60% of prescriptions were for 65 years old and 

above. However in contrast to the ER in the present study, we 

found that patients from infancy to 13 years old received more 

prescriptions for antibiotics than patients older than 60years. 

     Also, in some cases children over 12 years were regarded as 

adults. This was inappropriate because many 12 year olds (or 

older) have not been through puberty and have not reached adult 

height and weight[20]. This was reflected in the prescription of 

some antibiotics, particularly ciprofloxacin for UTIs. Children 

under 18 had greater chances of pain or swelling in bones, joints, 

or tendons (musculoskeletal) while taking ciprofloxacin. 

Ciprofloxacin should not be the antibiotic of first choice for 

children under 18 years of age. Ciprofloxacin should not be used in 

this group, except to treat specific serious infections such as 

complicated UTIs, and to prevent anthrax after exposure to the 

bacteria (inhalational exposure)[20]. In our study however, age and 

type of antibiotic was not included in the results. 

     Moreover, from this study, the most common UTIs were 

tonsillitis in the ER and bronchopneumonia in the inpatient ward. 

Generally, the respiratory tract comprises the upper and lower 

parts: the upper respiratory tract comprises the sinuses, middle ear, 

pharynx, epiglottis and larynx, while the lower respiratory tract 

consists of the structures below the larynx - the bronchi, 

bronchioles and alveoli[20,36]. 

     It is well known that the aetiology of the common cold is viral 

based[20,36]. For most patients with a common cold, antibiotics are 

unnecessary, especially in adults. Common cold symptoms resolve 

without antibiotic treatment within a week. If a cold lasts longer 

than this and is accompanied by persistent fever and a cough with 

increased phlegm or offensive nasal discharge, there is a possibility 

of secondary bacterial infection of the respiratory tract or 

influenza. It is estimated that less than 10% of patients with a 

common cold suffer with a bacterial infection[2]. Many cases of 

sore throat (pharyngitis) are not due to infection but are caused by 

other factors, such as smoking. Where infection is the cause, most 

cases are of a viral nature and reflect part of the cold and flu 

spectrum[20,36]. 

     There is only one common bacterial cause of sore throat; 

Streptococcus pyogenes, the group A beta haemolytic 

streptococcus. The aim of any diagnostic procedure is to 

distinguish a streptococcal sore throat, which is amenable to 

antibiotic treatment, from viral infections which are not. Therefore 

if a streptococcal infection is suspected, a throat swab should be 

taken for culture[20,36]. Treatment of a viral sore throat is normally 
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directed at symptomatic relief, e.g. rest, antipyretics and aspirin 

gargles[20,36]. If streptococcal infection is suspected, treatment may 

be started before throat swab cultures are collected. Informal 

interviews have shown that antibiotic treatment of common colds 

and sore throats was for most situations empirical, and not based 

on laboratory results. 

     Treatments were targeted mainly at streptococcal infection. 

Although many busy clinicians commence treatment on clinical 

grounds alone, the problem of resistance has led to increasing 

pressure on prescribers to restrict empirical antibiotic use, 

particularly for conditions that are primarily viral, e.g. 

pharyngitis[20,36]. In our study, the commonly prescribed antibiotics 

were the penicillin family, especially amoxicillin + clavulanic acid 

and amoxycillin. From observations, prescriptions for azithromycin 

and cefuroxime are also increasing. There is now convincing 

evidence that cephalosporins are more effective in terms of clinical 

response and eradication of microorganisms from the 

oropharynx[20,36]. 

     Occasionally in children, the common cold is complicated by 

otitis media[30]. The diagnosis of otitis media is clinically derived, 

laboratory investigations have little role to pla. Treatment has to be 

given empirically and should be effective against the three main 

bacterial pathogens, Strep. Pneumoniae, Haemophilus influenzae, 

and S. pyogenes. The broad spectrum agent amoxicillin, which is 

recommended for oral treatment since it is well absorbed, was 

commonly prescribed in our study, in some cases for up to 14 days, 

even though a 10 day regiment treatment is ideal. It was prescribed 

for three times a day. Some prescribers preferred the more 

expensive amoxycillin + clavulanic acid. 

     For lower RTIs, e.g. non-severe pneumonia, the revised 

Standard Treatment Guidelines recommends, as first line 

treatment, 1g oral amoxycillin, at 8 hourly intervals for 7 days. If 

the patient is allergic to penicillin, 500 mg erythromycin at 6 

hourly intervals, or 500mg azithromycin daily, for 7 days[30]. 

Virtually all prescribers in this study preferred the more expensive 

second line treatment with 1g oral amoxicillin + clavulanic acid at 

12-hourly intervalsfor 7 days. In some cases, prescribers suggested 

a frequency of 8 hours, which was not necessary. Diagnosis was 

based on chest x-rays and full blood counts[36]. 

     These results suggest antibiotics are an overused medicinal 

commodity. This reflects a dangerous phenomenon; Davey et al. 

reported that high percentages of UK patients with upper 

respiratory symptoms were prescribed antibiotics[20]. The pattern of 

infections encountered was similar to that in many countries as in 

Saudi Arabia. 

Conclusions 

     To reduce unnecessary antibiotic usage, it is vital to take action 

now to improve prescribing practices, thus enhancing a rational 

approach to antibiotic use. The results of this study revealed there 

is a need for an antibiotic formulary or clinical guidelines. A 

Clinic‘s Drugs and Therapeutics committee can play an important 

role in this regard; they can perform drug utilisation studies and 

prescription reviews to improve drug management and general use. 

Doctors tend to use newer, more expensive medicinal agents, as 

opposed to cost effective, proven, and well-established 

antimicrobial agents.  

Recommendations 

     Educational programmes aimed at graduating general 

practitioners and newly qualified doctors should focus on the 

appropriate use of antibiotics. Also, legal restrictions should be 

enhanced for accessing antibiotics.  

     More studies are required to determine trends and patterns in 

antibiotic usage. These should identify factors influencing medical 

and clinical opinion, such as commercial information as provided 

by pharmaceutical companies and their sales representatives. 

Periodic surveys of antibiotic usage at the clinic should be carried 

out as part of nosocomial infection surveillance and control 

programmes. Prospective studies are preferred; more control is 

exerted over data collection, outcomes can be monitored in real 

time leading to more valid answers and conclusions. 

Limitations 

Limitations of this study include: 

1) Not all prescription were clear with the precise diagnosis. 

2) Some errors were detected in entries at the pharmacy, 

especially quantities of issued medicines and some 

double entries.  
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