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INTRODUCTION

Antibiotics are among the most frequently prescribed drugs worldwide. Ac-
cording to the studies carried out in the European countries and the United 
States, 23-38% of inpatients are on systemic antibiotic treatment1. Moreover, 
from the data collected worldwide it appears that the consumption of antibiot-
ics is constantly increasing and in the years 2000-2010 there was an increase 
of 36% in their global consumption2. One of the main causes for the onset and 
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diffusion of antibiotic resistance is their increased and irrational consumption 
and administration. This correlation is well documented in the medical litera-
ture3,4,5,6,7. Antibiotic resistance has a significant impact on patients morbidity, 
mortality, occurrence of side effects, toxicity and prolonged hospitalization. 
Another important consequence is the increased costs incurred by government, 
patients, insurance companies, or other third-parties when antibiotics are mis-
used. A large portion of antibiotic use appears to be for viral or spontaneously 
resolving bacterial infections. The Centers for Disease Control and Prevention 
(CDC) estimates that about 100 million courses of antibiotics are prescribed 
by office-based physicians each year, and that approximately one-half of those 
prescriptions are unnecessary8,9,10,11. Studies evaluating physicians’ prescribing 
patterns have found that many of these antibiotic courses are unnecessary, with 
a projected 40%-60% of patients receiving antibiotic treatment for viral upper 
respiratory tract infections. This prescribing pattern persists despite the fact 
that antibacterial agents have no significant benefit for the resolution of viral 
diseases, such as the common cold12,13,14,15,16. 

The hospital sector, with an increased antibiotic consumption and a facilitated 
diffusion of resistance, is a major driver of the spread of multidrug-resistant 
bacteria. In fact, patients who are hospitalized for prolonged periods are more 
at risk of acquiring antibiotic-resistant nosocomial infections, which are also 
very difficult to treat and lead to increased treatment costs17. This may also 
require the use of innovative and more expensive antibiotics which may not 
be readily available. Some of these second-line antibiotics are not necessarily 
more effective than first line agents but are the last line of antibacterial defense. 
The courses of treating resistant microorganisms are usually longer than the 
courses of treating susceptible microorganisms18,19.

Antibiotic prescribing patterns differ not only between different countries, but 
also between hospitals of a same country. These differences may be related to 
hospital and patient features, antibiotic policies at a hospital level, prescribing 
physician preferences and differences in public education and health systems2.

Antibiotic resistance is a global problem, affecting both developing and developed 
countries. Especially in developing countries there is lack of centralized systems 
for monitoring resistance patterns and antibiotic consumption20,21,22. In fact, in Al-
bania, the data on trends of resistance and antibiotic consumption are scarce and 
fragmentary and there is a lack of consistent representative data at national level. 
The aim of the present work was to evaluate antibiotic consumption, investigate 
antibiotic prescribing patterns and identify areas for quality improvement in the 
hospital sector in Albania towards a more rational use of antibiotics.
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METHODOLOGY

Study design

The study was carried out at the University Hospital Center “Mother Teresa” 
(QSUT) located in the capital of Albania, Tirana. QSUT is the only university 
and tertiary hospital in Albania. Moreover, this hospital represents a reference 
center for all the regional State hospitals and therefore can be considered a rep-
resentative institution for the use and consumption of antibiotics nationwide.

For the evaluation of antibiotic consumption, a Point Prevalence Survey (PPS) 
was conducted in May 2017, including 11 wards (2 medical wards, 5 surgery 
wards and 4 Intensive Care Units, ICU) with a total 356 bed capacity. Only 
adult patients were enrolled in the study.

Data collection

Data were collected mainly by consulting patient prescribing charts, supple-
mented by information acquired by the Hospital Information System, labora-
tory data and interviews with physicians, nurses and pharmacists within the 
hospital, using an ad-hoc method according to the Global PPS methodology23. 
A patient form was completed only for those patients on antibiotic treatment at 
8 o’clock on the day of the survey. Only data related to antibiotics for systemic 
use included in the Anatomical Therapeutic Classification, ATC class J01, were 
collected24. Antibiotics for topical use were excluded from the study.

However, all patients whether or not on antibiotic treatment were counted in 
the denominator data. In our study were enrolled a total of 315 patients, cor-
responding to the number of patients admitted to each of the wards included 
on the specific study day.

Overall, bed occupancy rate was 88.5% (315/356). The collected data included 
age, gender, type of antibiotic, dosage, reasons and indications for treatment, 
as well as compliance to guidelines. All patients were de-identified and to every 
patient record was given a unique not identifiable survey number.

Statistical analysis

Data were analyzed using the SPSS version 19.0 software. Chi-square tests were 
used for comparing the percentages between variables. P-value ≤0.05 was con-
sidered as significant.
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RESULTS AND DISCUSSION

On the day of the survey, 207 (65.7%) out of 315 total inpatients were on an-
tibiotic treatment for any reason. The overall bed occupancy rate was 88.5% 
(315/356 beds). Distribution rates of antibiotic use and bed occupancy rate ac-
cording to the ward type are presented in Table 1. 

Table 1 . Distribution rates of antibiotic use and bed occupancy rate according to the ward type

Ward type No. of  beds
No. of 

inpatients
Bed occupancy 

rate (%)
Prevalence*

Medical

Infectious diseases 75 68 90.7 57 / 83.8

Hematology 34 34 100.0 17 / 50

Total 109 102 93.6 74 / 72.5

Surgery

General Surgery, Clinic 1 35 35 100.0 16 / 45.7

Urology 45 40 88.9 38 / 95.0

General Surgery, Clinic 3 51 51 100.0 35 / 68.6

Neurosurgery 32 24 75.0 1 / 4.2

Burn and plastic surgery 33 21 63.6 9 / 42.8

Total 196 171 87.2 99 / 57.9

Intensive Care Unit (ICU)

Infectious diseases 5 2 40.0 2 / 100.0

Central ICU 15 14 93.3 14 / 100.0

Cardiology 21 21 100.0 13 / 61.9

Neurosurgery 10 5 50.0 5 / 100.0

Total 51 42 82.3 34 / 81.0

*Prevalence is expressed as the ratio of No. of antibiotic-treated patients/ the 
percentage of patients under antibiotic treatment

* chi – square test; the highest rate of antibiotic use was observed in the ICU 
wards (χ2=2.3 p=0.5)

In our study, the prevalence of antibiotic use is relatively high, if compared to 
the other European countries. According to the Global PPS report of 2015, the 
prevalence of antibiotic use in Europe is of 31.1%26. The prevalence rate in our 
study is higher compared even with countries reported with the highest preva-
lence of antibiotic use, respectively West & Central Asia (42.1%), followed by 
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South America (39.5%), Australia and New Zealand (38.5%), North America 
(35.2%), East & South Asia (33.3%)23. Different rates can also be seen depend-
ing on the country and the hospital in which other studies are conducted. For 
instance, prevalence rates similar to our study were reported in a study per-
formed in four tertiary hospitals in Nigeria (69.7%), in 11 hospitals from the 
Democratic Republic of Congo (68%) and some other developing countries26,27. 
However it’s important to note that QSUT is a reference center for all regional 
hospitals in Albania, where are hospitalized patients suffering from serious 
infectious diseases that cannot effectively be treated in the hospital of origin. 
Therefore, the high levels of prevalence of antibiotic consumption deriving 
from the data of our study could be partly explained from a presumed high 
prevalence of patients affected by bacterial infections in this hospital.

The prevalence levels of antibiotic consumptions found in our study were high-
er if compared also with previous data from Albania. The data reported from 
an Albanian study performed as part of the Global PPS project of 2015, where 
were involved 3 Albanian hospitals (including the QSUT), show a lower level of 
prevalence (47.5%) compared to our study23. Higher values also result in com-
parison with the prevalence levels reported in another PPS study conducted in 
Albania in the QSUT in 2003, where the prevalence was 46.9% 28.

The differences observed between different studies carried out in Albania may 
be due to the number of wards of the various specialties included in the study, 
considering that in different specialties, the rate of administration of antibiotics 
presents considerable differences, as well as the period and the temporal distance 
between the studies. In our case, sampling was of convenience, and therefore were 
included in the study those wards were we expected to find the highest rate of an-
tibiotic administration. In other studies previously conducted in Albania, the goal 
was to include as many wards as possible, but without paying particular attention 
to the quality and types of wards in terms of antibiotic consumption levels.

The highest rate of antibiotic use in our study was observed in the ICU wards 
(χ2=2.3 p=0.5), ranging from 61.9% in the cardiology ICU to 100 % in the infectious 
diseases, central and neurosurgery ICU. This could be partially related to the de-
bilitated physical condition and deficiencies of the immune system in the patients 
in these units which require intense antibiotic therapy for longer periods and for 
severe infectious complications, including nosocomial infections. In fact, a study 
conducted in the Danish hospitals estimated that the total antibiotic consumption 
in the ICUs is approximately tenfold greater than in general hospital wards29. How-
ever, high levels of prevalence in our study were also found in the medical (72.5%) 
and surgery wards (57.9%), although not comparable with the ICU wards. 
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The treated patients (207) received a total of 327 antibiotics (1.6 antibiotics/pa-
tient). In 53.1% of the patients receiving antibiotic therapy, was administered 
only one antibiotic, while in 46.9% of patients the therapy consisted of 2 or 3 
antibiotics simultaneously. None of the patients were given more than 3 anti-
biotics at the same time.

The types of indication were defined and classified according to the GLOBAL 
PPS protocol, respectively as Community-acquired infection (CAI), Hospital-
acquired infection (HAI), Medical Prophylaxis (MP), Surgical Prophylaxis 
(SP) or Unknown indication23. The most common indication for antibiotic use 
(67.1% of the patients), was medical prophylaxis (χ2=197 p<0.01), followed 
by community-acquired infection (CAI) (26.6%), hospital-acquired infection 
(HAI) (4.8%) and surgical prophylaxis (2.9%) (Table 2).

Table 2 . Distribution rates of antibiotic use according to the type of indication

Type of indication
No./% of patients

Medical wards† Surgical wards§ ICU‡ Total*

Community-acquired infection 
(CAI)

46 / 62.2 5 / 5.1 4 / 11.8 55 / 26.6

Hospital-acquired infection 
(HAI)

4 / 5.4 3 / 3.0 3 / 8.8 10 /4.8

Medical Prophylaxis (MP) 25 / 33.8 89 / 89.9 25 / 73.5 139 / 67.1

Surgical Prophylaxis (SP) 0 / 0 6 / 6.1 0 / 0 6 / 2.9

Unknown indication 2 / 2.7 0 / 0.0 0 / 0 2 / 1.0

†§‡* chi – square test;

†In medical wards, the most common indication for antibiotic use was CAI 
(χ2=197  p<0.01).

§In surgical wards, the most common indication for antibiotic use was MP 
(χ2=197  p<0.01).

‡In ICU wards, the most common indication for antibiotic use was MP (χ2=197  
p<0.01).

*In the total sample, the most common indication for antibiotic use was MP 
(χ2=197  p<0.01).

Medical Prophylaxis is classified as the indication when the antibiotic thera-
py is used as general prophylaxis, without targeting a specific site, to prevent 
HAIs and/or surgical site infections, but in any case without the presence of 
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any identified or confirmed infection. HAIs included post-operative surgical 
site infection (30.0%), intervention related infections (30.0%) such as Ventila-
tor Associated Pneumonia (VAP) or Catheter related-Urinary Tract Infection 
(C-UTI) or other hospital acquired infections such as Hospital Acquired Pneu-
monia (HAP). On the other hand, prolonged surgical prophylaxis for more than 
one day, was very common. These results are similar to other studies conducted 
in Albania with a relatively high percentage of patients (67.1%) who received 
antibiotic therapy as medical prophylaxis23. If compared to European data, this 
percentage is almost 10 times the relative value reported by the ESAC 2006 
study conducted in 20 European hospitals (6.6%)14. In our study, the surgi-
cal departments are those with the highest proportion of patients under anti-
biotic therapy as medical prophylaxis (89.9%), followed by ICU departments 
(73.5%). This result could partially be justified by the critical conditions of the 
patients admitted to these wards, with a high sensitivity to nosocomial infec-
tions. However, in many cases, the administration of the antibiotic therapy as 
a medical prophylaxis in the patients of our study did not have a precise and/
or controlled well-based clinical justification. From the information received 
from the hospital’s healthcare staff, the administration of antibiotics through-
out the patient’s hospitalization turns out to be a common practice for physi-
cians. This suggests that initiatives needs to be taken in order to strengthen 
infection preventive practices and reduce associated complications, This would 
improve physicians confidence in infection prevention and control programs, 
which would lead to substantial reductions and more rational use of antibiotics 
in the hospital setting as well. Type, frequency of antibiotic use and the ATC 
code for each antibiotic and class is shown in Table 3.
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Table 3 . Type and frequency of antibiotics

ATC code Antibiotic No. of patients Frequency of use (%)*

J01A Tetracyclines 4 1.2

Tigecycline 2 0.6

Doxycycline 2 0.6

J01B Amphenicols 0 0

J01C Beta-lactam antibacterials, penicillins 3 0.9

Piperacillin 1 0.3

Piperacillin and Tazobactam 2 0.6

J01D Other beta-lactam antibacterials 174 53.2

Cefazolin 91 27.8

Ceftriaxone 41 12.5

Cefuroxime 24 7.3

Cefepime 12 3.7

Ceftazidime 2 0.6

Cefotaxime 2 0.6

Cefalexine 2 0.6

J01E Sulfonamides and trimethoprim 5 1.5

Sulfamethoxazole and   trimethoprim 5 1.5

J01F Macrolides, lincosamides and 
streptogramins 0 0

J01G Aminoglycoside antibacterials 36 11.0

Gentamicin 23 7.1

Amikacin 13 4.0

J01M Quinolone antibacterials 48 14.7

Ciprofloxacin 25 7.7

Levofloxacin 23 7.1

J01R Combinations of antibacterials 0 0

J01X Other antibacterials 57 17.5

Metronidazole 53 16.2

Vancomycin 4 1.2

* chi – square test;

The class of antibiotics used most frequently is the J01D group (Other beta-
lactams) (χ2 = 468 p <0.001).

Among all antibiotics, the most frequently used antibiotic is cefazolin (χ2=987 
p<0.001).
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The results of our study show that among the antibiotics of the ATC class J01, 
the class of antibiotics used most frequently is the J01D group (Other beta-
lactams) (53.2%) (χ2 = 468 p <0.001), followed by the J01X group (Other anti-
bacterials) (17.5%), the J01M group (Quinolones) (14.7%) and finally the J01G 
group (Aminoglycosides) (11.0%).

Cefazolin was found to be the most frequently used among all antibiotics 
(27.8%) (p<0.001) followed by metronidazole (16.2%) and ceftriaxone (12.5%). 
These results are consistent with those reported for Albania in Global PPS, ex-
cept for metronidazole where, the frequency of use in our study is higher23. 
Similar results are found also in a PPS study involving 13 Chinese hospitals30. 
On the other hand, different prescription trends are reported in other stud-
ies13,31,32. In a large-scale PPS study at European level, the combination of peni-
cillins with a beta-lactamase inhibitor (24%) was the most widely used class of 
antibiotics, followed by macrolides (15%), fluoroquinolones (11%) and third-
generation cephalosporins (10%)14. In another study conducted in 130 U.S. hos-
pitals, it appeared that the classes of antibiotics most frequently administered 
to adults were fluoroquinolones, cephalosporins, metronidazole and vancomy-
cin33. Globally, it appears that high levels of cephalosporin use, similar to our 
study, are found in Russia (65.8%) and Serbia (52.9%)34.

The prescription practices observed in our study, with a large use of broad-
spectrum antibiotics could be attributed to the fear for inadequate antibiotic 
coverage by the physicians. Changes in antibiotic use in hospitals undergoing 
these studies can also be attributed to differences in microbial resistance trends 
between countries, the presence and implementation of guidelines, the dura-
tion of empirical therapy, the clinical conditions of the patients and the com-
mon habits in prescribing this class of drugs30. Furthermore, we have observed 
that the antibiotics choice was also conditioned by their availability and cost in 
the hospital setting rather than by the clinical needs of the patients. As a matter 
of fact, since Albania is a still developing country and the healthcare system has 
limited financial resources, the availability of a wide class of antibiotics is very 
limited. In fact, antibiotics such as carbapenems do not appear to be adminis-
tered in any of the patients in our study and antibiotics such as glycopeptides 
(vancomycin) have been used in a very small number of patients due to their 
prohibitive cost for the hospital and the patient.

Different trends in antibiotic use were observed across the different wards in our 
study. For instance, in the medical wards, the most widely used antibiotic is ce-
furoxime (19.1%).  The antibiotics used in surgical wards, in decreasing order of 
frequency are cefazolin (37.6%), metronidazole (24.4%) and ceftriaxone (8.8%). 
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Unlike the data on the total sample, in these wards there is also a high percentage 
of gentamicin prescriptions, while in ICUs, the most widely used antibiotic is ceftri-
axone (34.7%), followed by cefazolin (24.5%) and ciprofloxacin (12.3%). Compared 
to the other specialties, the variety of antibiotics used in the ICU is generally lower.

Several hospital quality indicators regarding antibiotic prescription were also 
evaluated and the results according to the ward type and the total sample are 
shown in Table 413. The results are represented as the number and percentage 
of antibiotics on the total number of antibiotics administered on the day of PPS.

Table 4 . Hospital quality indicators for antibiotic use

Parameter description

No./% of antibiotics

Medical wards* Surgical wards* ICU* Total*

Targeted treatment 8/7.3 2/1.2 0/0.0 10/3.1

Guideline compliance 83/75.4 2/1.2 6/12.2 91/27.8

Treatment based on biomarker data 55/50.0 30/17.9 6/12.2 91/27.8

Reason written in notes 41/37.3 75/44.6 10/20.4 126/38.5

* chi – square test; p<0.  001

Data indicate a remarkably high proportion of empirically administered anti-
biotics (96.9%), compared to those administered according to microbiological 
findings (3.1%) (p<0.001). Results are similar to other studies performed in 
Albania as well as in other low-income countries such as Congo (neither of the 
hospitalized patients received targeted therapy) and Mongolia (targeted thera-
py was prescribed in 9.2% of the cases)27, 35. Conversely, the European countries 
show a significantly higher prevalence of targeted prescriptions. For instance, 
in the ESAC 2009 study, the average percentage is 43%, while in many Swedish 
hospitals it reaches levels of 70%14, 36.

In our study, the specialties with the highest rate of empirical therapy were the 
ICUs. Especially in patients with a severe clinical condition, it is well known 
that initiation of empiric therapy is associated with an increased survival rate 
of critically ill patients, and therefore some authors suggest empiric therapy 
with antibiotics (alone or in combination) in the case of serious bacterial in-
fections37. Nevertheless, the revision of therapy in the ICU should be carried 
out on the third day of therapy to review the therapy used after the outcome 
of the microbiological examination (de-escalation)38. Therefore, the analysis of 
the patient’s microbiological cultures remains a fundamental requirement to 
ensure patient safety, especially when it comes to hospital acquired infections 
that are often caused by multi-drug resistant bacteria pathogens.
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In Albania there are no prescription guidelines for the administration of antibi-
otics, neither at a national nor a local level. As a result, at the QSUT no protocols 
and guidelines were found that would serve as a reference for comparing the 
concordance of antibiotic therapy found for each individual patient on the day 
of the study. Thus, since in our study the treatment was considered appropriate 
if prescribed by an infection specialist, the results showed that guideline compli-
ance occurred only in 27.8% of the prescriptions (p<0.001). Clinical guidelines 
should therefore be considered crucial to improve the quality of antibiotic pre-
scriptions, both to promote the effectiveness of empirical therapy and to reduce 
the inappropriate use of antibiotics in the ongoing fight against resistant patho-
gens. The absence of clinical guidelines in Albania, highlights the need for na-
tional and local guideline design and implementation that can assist the physi-
cian in taking appropriate decisions in specific clinical settings and pathologies.

On the other hand, treatment was based on biomarker data in 27.8% of the pre-
scriptions and the mainly biomarker was the C-reactive protein (PCR) (15.3%) 
(p<0.001). Other biomarkers used were the erythrocyte sedimentation index, 
the HIV-related immune dysfunction, the brucellosis and the cerebrospinal 
fluid biomarkers.

The reason for which antibiotics were prescribed was recorded in 38.5% of the 
patients medical records. Moreover, in many of these cases, the physician’s 
notes were unclear and it was often necessary to refer to the entire patient’s 
medical history. 

In conclusion, this study reported high rates of antibiotic use in Albanian hos-
pitals. In addition, some other indicators related to the patterns of prescrib-
ing were critical, such as lack of microbiology data, low documentation of the 
reasons for treatment, its duration, and the lack of hospital guidelines. This 
situation is problematic also in comparison with other industrialized countries 
or developing countries and the data reported at a regional and international 
level. 

The present study has some limitations such as the data bias due to the se-
lection bias and the type of wards included in the study which could provide 
unrepresentative data at a hospital level. The partial lack of information in the 
patient charts encountered in some cases, may have also influenced the data 
represented for some indicators related to the antibiotic prescriptions. How-
ever, this research, was performed in accordance with the guidelines of the 
Global PPS methodology, contributing to provide useful information regarding 
the use of antibiotics in the hospital setting and highlighted some differences 
with other studies previously conducted in Albania.
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The results of our study, as well as those from previous ones conducted in Al-
bania, suggest that more guidance on the use of antibiotics for the treatment 
of infections or prophylaxis is needed as well as policies of antibiotic use in the 
hospitals in terms of more rational prescriptions. A close and continuous sur-
veillance of the antibiotic use, as part of the structuring of policies, along with 
measures at national level such as development of local guidelines and continu-
ous education, could contribute to improving the appropriate and proper use of 
antibiotic therapy. These results need further investigation through qualitative 
or quantitative studies.
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