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ABSTRACT 

Objective: This study aimed at providing a prevalence survey of antibiotic usage

pattern and antibiotic therapy cost, and estimate health care associated infection at

Near East University hospital.

Methodology: By using period prevalence method, this study was conducted to

estimate antibiotic usage and prevalence of hospital acquired infection through

inpatients in surgery, medicine, paediatrics and ICU at the hospital in April 2016.

The desired data on antibiotic and HAis were registered using pre-prepared survey.

Appropriateness of antibiotic was evaluated according to the indication of antibiotic

use, dose, the spectrum of antibiotics, dose frequency and dosage regimen.

Results: Of 137 inpatients, 54 (39.4%) were on one or two antibiotics. Among

patients receiving antibiotics, 7 were on surgery ward, 35 were on medicine ward, 6

on pediatric ward and 6 on ICU unit. The usage of antibiotic was appropriate in

38(70.4%) patients and inappropriate in 16(29.6%) patients. The most common

inappropriate use of antibiotic was 3 7 .1 % through patients on medicine wards. The

most prevalent cause of inappropriate usage was improper choice of the right

antibiotic after getting the result of AST and prolonged empirical use of broad

spectrum antibiotics without presence of clear diagnosis. At the time of analyzing

the appropriate use of antibiotic according to indication, it was found out that, the

most prevalent appropriate use was for empirical (80.6%) and prophylaxis (69.2%),

while the most common reason why antibiotic was used inappropriately was for

definitive therapy (60.0%). During the study period, 59 antibiotics were used by 54

patients and (88.9%) of them prescribed by I.V rout. the most commonly used

antibiotic was cephalosporin 29 (49.2%). Overall, 15(10.9%) of hospitalized

patients with hospital acquired infections, ranging from 11 ( 12.8%) in medicine to

4 ( 33%) in intensive care unit. The most prevalent infections was urinary tract

infections 5(33.3%) and blood stream infections 3(20%). The most prevalent

isolated bacteria in patients with nosocomial infections was Staphylococcus species.

Prevalence of HAis was high in patients over 30 years old and in those in hospital

more than 1 O days. The overall daily cost of antibiotic therapy in one day was
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($919 .61) while the total daily cost for nosocomial infections was ($ 482) and the

mean daily cost per patient was ( $17.02) and mean daily cost per patient with

hospital infections was ($32.13). The mean daily cost per patient was ($ 8.12) in

surgical wards, ($21.57) in medical wards,($ 6.94) in pediatrics and ($5.79) in ICU

ward.

Conclusion: This survey showed that the rate of inappropriate use of antibiotic in

our hospital was low when compared with other studies and antibiotic usage rates

which was detected in this study was relatively low and this is may be due to the

low number of total hospitalized patients. Definitive therapy is still a major

problem, Also widely use of broad spectrum antibiotics as empirical therapy

without culture result to guide therapy was determined in this study.

The prevalence of HAI was relatively high in this centre as a private hospital and

this type of infections are an important part of extra costs in the hospital.

Keywords> Antibiotic, prevalence, HAis, rational use.
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GENERAL INTRODUCTION: 

The bacteria which causes infection can be prevented, managed and treated

through anti-bacterial group of compounds known as antibiotics. These agents are

synthetic, semi-synthetic or natural compounds that kill or inhibit the growth of

bacteria. When bacteria are exposed to an antibiotic, their response may be one of

the following:

1. They are sensitive and antibiotic causes the inhibition of their growth,

division and death.

2. They can remain unaffected or resistant.

The word of Antibiotics sends terror coursing through the veins of students

and makes many healthcare professionals uncomfortable. In fact an antibiotics

category include several classes of drugs that differ in spectrum of activity,

pharmacokinetics pharmacodynamics, adverse effect and clinical utility.(Jason C. et

al, 2012).

For years we have believed that taking a reasonable, stepwise way for

pharmacotherapy learning process of infectious diseases can help burn away the

mental fog preventing optimal use of these drugs, but learning the characteristics of

antibiotics simplifies learning infectious disease pharmacotherapy.(WHO, 1977).

Antibacterial agents bring about a dramatic variation for the treatment of

infectious diseases but also it affects the fate of humankind. Antibiotics

chemotherapy made advances, resulting in the optimistic view that infectious

diseases would be conquered in the near outlook. But, actually, infectious diseases

emerging have left us facing a countercharge from infections.

(Tommo SAGA. et al, 2009).

There were usually a relationship between beginning of the modem

"antibiotic era" with the names of Paul Ehrlich and Alexander Fleming. (A

arestrup FM. et al, 2001).
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The pre-antibiotic era started in 191 O, by discovering the first antimicrobial

agent salvarsan by Paul Ehrlich and continued to 1928, when Fleming discovered

penicillin. (A arestrup FM. et al, 2001, Inglis GD. et al, 2005).

During the subsequent two conventions, a novel type of antibiotics were

developed one after another, leading to a golden age of antimicrobial chemotherapy

which continued until 2010, (Luangtongkumt. et al, 2006) as shown in the figure

below.
1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 

No new antibiotic 
'1Alll discoveries 

Fig No.1 The Development Of Antibiotics Discovery. 

After the golden age of antimicrobials just by few years, warning signs of

developing resistance were observed. More and more bacteria with multiple drug

resistance are also being observed. Various reports support the contention that the abuse

and misuse of antibiotics is largely responsible for the developing resistance problem.

(Mellon, M. et al, 2001).

'Antimicrobial resistance poses a catastrophic threat. If we don't act now, any

one of us could go into hospital in 20 years for minor surgery and die because of an

ordinary infection that can't be treated by antibiotics. And routine operations like hip

replacements or organ transplants could be deadly because of the risk of infection.'

(Professor Dame Sally Davies, England's Chief Medical Officer, speaking about her 2013

Annual Report).

Prevalence surveys consider a useful tool to measure and monitor the burden

of hospital acquired infections (HAI) and antimicrobial usage rate. (Luangtongkumt. et al,
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2006). A specified number of outcomes in a population can be measured by prevalence

survey at a specific period of time. The period of time may be a week, month or season.

This method can be used to describe the burden of all HAI types on health

services when compared with the incidence surveillance, which focus on single

microorganisms or infection types. PS when repeated can also provide useful data on

efficacy of infection prevention and control measures. (Luangtongkumt. et al, 2006).

This surveillance method is also a practical method for monitoring and

investigation of patterns of antimicrobial prescribing in the absence of electronic hospital

prescribing. Prevalence surveys can support identification of areas on specific agents or

within particular clinical areas, allow differences between hospitals to be identified or

warrant identity of changes in manner of prescribing over time. (UN. general accounting

office, 2004).

OUTLINE OF THE THESIS: 
The main objective of the study presented in this thesis is to estimate the usage of

antibiotics, both appropıiate and inappropriate usage, in an educational hospital in

Northern Cyprus.

Also we determine the prevalence of hospital acquired infections (HAis).

This study is the first of its kind in Northern Cyprus, and it's supposed to be of

much value for pharmacy faculties to understand the approaches regarding the rational use

of antibiotics that is used in hospitals in Northern Cyprus.

This particular thesis has been divided into two sections consisting of a brief

information and literature review, which has been discussed in detail and with care in part

one and has been followed with the aim of the study, methods and materials used during

the research and then has continued with the outcome and discussion of the feedback

received in part two. Last but not least, a brief conclusion has been presented through the

end of the study.

The chapter of literature review has been divided into four sections respectively:

3



The first section mainly focused on health care system discussing the ways of approaches

to access health facilities and investigated the meaning of infectious diseases.

In the following section, the general concept of essential medicines has been

summarized and the meaning of rational use of drugs that include the rational process of

prescribing has been addressed with the meaning, effect and examples on irrational drug

use.

The rationality of antibiotics, appropriate and inappropriate prescribing of

antibiotics, adverse effect of antibiotics misuse, The most important situation where

antibiotic was used irrationally, interventions to improve appropriate usage of antibiotics

have been mentioned in the third section which antibiotic stewardship program has also

been discussed briefly and respectively.

In the fourth section, some considerable previous PS study on antibiotic usage

and infectious disease that conducted in different nations worldwide have been addressed

as the final stage of the thesis.
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LITERATURE REVIEW 

1. Health Care System: 

Almost all countries want to meet the health and medical needs of their

populations. In the face of varied cultural, political, economic, epidemiologic,

environmental, and demographic forces, each country tries to tailor its health care

system to the special characteristics and requirement of its population. Yet the

building blocks are largely the same, every country requires a basic public health

foundation, which is in developing countries may depend on the community health

staff. Developed countries require clinicians, nurses, and other health care

professionals, hospitals and clinics, and effective methods to pay for both clinical

services and medicines, medical devices, and other interventions.

In order to improve the care provided and to ensure that the service is

meeting the patients' demand, all the countries require several ways to measure the

effectiveness of the provided care. These ways are needed by the country to

evaluate treatments and health care interventions and to educate clinicians about

health and medicine, and to help their populations to get healthy lives, make the

best health care decisions, participate in their own care and definitely with lowest

cost of health care system provided. (Stephen Morrissey. et al, 2015).

1.1. Access To Health Care: 
The meaning of access to health care means " having the timely use of

personal health services to achieve the best health results". (Stephen Morrissey. et

al, 2015).

There are three steps required to access to health care system: 

1- Gaining entry to health care system.

2- Getting access to the care sites where patients can get their needed service.

3- Finding providers who meet the need of individual patients and with that

patients can establish a relationship based on trust.
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Measuring health care access can be done in several ways:

1- Measuring the presence or absence of specific resources which facilitate

health care, such as health insurance.

2- Patient assessment of how they can get access to health care.

3- Measuring outcomes of good access to care (successful receipt of needed

service. (Rockville, MD, 2014).

1.2. General Approach To Infectious Disease:

The infectious disease pharmacotherapy makes a confusion towards many

clinicians, but the approach to the patient with an infection is simple and consistent.

By understanding this approach, the first step in developing a useful expertise in

infectious diseases and antibiotic use is considered.(ISDA, December 201 O).

Technically the term antibiotic refers only to a group of antibacterial drugs

that are natural products while anti-infective and antimicrobial include

antibacterial, antifungal, antiviral. Because antibiotic is the most commonly used

term, we will use it to refer to antimicrobials in general or antibacterial specifically.

(Jason C. et al, 2012).

Healthcare-associated infections (HCAis) are infections that are associated

with devices, procedures or interventions that are carried out in healthcare facilities.

There are two approaches to assessing the burden ofHCAI- continuous (incidence)

surveillance or prevalence ('snapshot') surveys (PS). (Fabry J. et al. 2007).

1.2.3. Risk Factors For Health Care Associated Infection:
The most common risk factors that may increase prevalence of HAI include:

I-surgery: the duration and surgery type also have an effect on development of

nosocomial infections.

2-length of stay: longer hospital stay can increase the risk for infections especially

when the patient is admitted to hospital for multiple illnesses

3-antibiotics: Irrational and overuse of antibiotics can lead to development of

bacterial resistance.
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4- Hygiene techniques: Insufficient practice of hand hygiene among patients and

hospital staff may increase risk for infections.

5- Invasive procedures: It can introduce infection into the body, for example,

urinary catheters, mechanical ventilator, IV drips and infusions.

6-Age: younger and elderly patients are more susceptible to infections due to

impaired immune system function.

7- Areas with high-risk: Intensive care units (ICU) are more likely to have

infection.

1.2.4. The Consequence Of Hospital Associated Infections: 

1- Create additional suffering and come at a high cost for patients.

2- Extend hospital stays.

3- Increase resistance to antibiotic.

4- Represent a large additional fiscal burden for health systems.

2. Concept Of Essential Drugs: 

The World Health Organization's (WHO) policies on drugs are based on the

essential drugs concept and the first WHO Model List of Essential Drugs was

issued in 1977.

(WHO, 1977).

The meaning of essential drugs is that agents meet the required health care

of the population. It relies on the health relevance of the public, safety, efficacy and

cost-effectiveness. These medicines must be available within the health care

systems at all times in sufficient amounts, in the appropriate dosage forms, adequate

information, and with cost that is suitable for individuals and the community.

The first step toward the improvement of the quality of health care facilities

must be a correct choice of essential medicines. The process of picking of

medicines must be followed by appropriate use. Around the world more than 50%
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of all drugs are prescribed and dispensed inappropriately, and 50% of patients

cannot take these drugs in the correct way. In addition, one-third of the world's

population fails to access the essential medicine. So the effective medicines of

yesterday became ineffective today because of inappropriate use. (MC Donald LC.

et al, 2001).

2.1. General Concept Of Rational Use Of Medicines: 
According to WHO rational use of a drug means the patients receiving the

medicine that is appropriate, in doses which meet their individual requirement, for

an adequate period of time, at the lowest cost, both to them and the community.

(WHO, 1985). The rational prescribing should meet the following criteria:

• Appropriate indications.

• Appropriate Drug (right dose, dosage form and rout of administration).

• Appropriate Patient.

• Appropriate Information to the patient.

• Appropriate Monitoring.

2.1.1. The Process Of Rational Prescribing: 
The rational prescribing process has been divided into six steps as follows;

Step 1: Specify the problem of the patients.

Step 2: Define the therapeutic objective (what is the goal of the therapy).

Step 3: Identify the suitability of your treatment by:

i. Defining the correct diagnosis.

ii. Making an inventory of effective groups of drugs.

iii. Choosing an effective group according to criteria (safety, suitability and

cost of the drug).

ıv. Choosing a drug.

Step 4: Start the treatment.

Step 5: Give information, instructions and warnings.

Step 6: Monitor (and stop) treatment.(T.P.G.M. de vries. et al, 1994).
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