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Abstract 

Antimicrobial agents are very important drugs in clinical practice, but it has been shown that these drugs are not correctly 

prescribed. The aim of the study consists in the evaluation of antibiotics’ usage for hospitalized patients in a gastroenterology 

department. The therapeutic plans of 98 hospitalized patients were analysed by a specialist in clinical pharmacology. The 

adequate use, optimal dosage, frequency and route of administration, duration of therapy according to indications and 

posology mentioned in guidelines and the final cost were considered. From 184 days of hospitalization in which the patients 

received antibiotics, in 36 days the treatment wasn't necessary, in 69 days the doses of antibiotics were inadequate, in 2 days 

there were problems which should have been treated with antibiotics but they were ignored. The total cost is significantly 

higher (p < 0.05) than the real cost. The incorrect use of antibiotics has a negative impact on therapy costs and patients 

wellbeing. The identified errors are preventable ones and did not affect the patients’ quality of life. 

 

Rezumat 

Antibioticele sunt medicamente importante în practica clinică, însă s-a observat că de multe ori nu sunt corect administrate. 

Scopul studiului de față a fost analiza utilizării antibioticelor într-o secție de gastroenterologie. Planul terapeutic a 98 de 

pacienți spitalizați a fost analizat de un specialist farmacolog clinician. S-au evaluat următoarele aspecte: utilizarea adecvată, 

doza optimă, frecvența și calea de administrare, durata de tratament conform recomandărilor din ghidurile terapeutice, 

precum și costul final al tratamentului. Din totalul de 184 de zile de spitalizare în care pacienții au primit tratament antibiotic, 

în 36 de zile tratamentul nu a fost necesar, în 69 de zile dozele de antibiotic au fost inadecvate, în 2 zile au fost identificate 

probleme ce necesitau tratament antibiotic, însă au fost ignorate. Costul total al tratamentului a fost semnificativ mai mare 

decât costul real (p < 0,05). Utilizarea inadecvată a antibioticelor a avut un impact negativ asupra costului tratamentului. 

Erorile identificate pot fi prevenite și nu au afectat calitatea vieții pacienților. 
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Introduction 

The past century was marked by the discovery of 

antibiotics and the “golden age” of antibiotics usage 

began in 1940, together with the industrial production 

of penicillin [1]. Nowadays, approximately one third 

of the hospitalized patients benefit from antibiotic 

therapy and approximately 50% of antibiotic prescriptions 

are inappropriate or unnecessary [13]. Antimicrobial 

agents are very important drugs in clinical practice, 

they can save lives, but it has been shown that these 

drugs are not correctly prescribed. Sometimes they 

are prescribed too often or they are not necessary in 

some clinical conditions [25]. In comparison with other 

pharmacological classes, this type of drugs has the 

most inappropriate use in clinical practice [7], in 

Romania, but also in other European countries [14]. 

Inadequate antibiotic therapy leads to antimicrobial 

resistance, which represents a serious public health 

problem [14]. The consequences of microbial resistance 

are: development of other diseases, increased morbidity 

and mortality due to possible drug-drug interactions 

[2, 3, 21], higher costs, negative impact on the health 

system with a major economic impact [3, 21]. While 

antibiotics’ correct usage represents a worldwide 

medical problem, despite of published international 

guidelines, there are variations between countries 

regarding their prescription [12]. Romania is among 

the countries with a higher volume of antibiotic 

prescriptions, along with Greece and Cyprus [7, 12]. 

There are no pharmaco-epidemiological data regarding 

the correct usage of antimicrobial agents in our country. 

A specialist in clinical pharmacology may improve the 

usage of antibiotics, underlying the exact conditions 
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which require an antimicrobial therapy, doses and route 

of administration and possible drug-drug interactions. 

This study aims to assess the use of antibiotics among 

hospitalized patients in a department of gastroenterology. 

We assessed their indications, dosage, administration 

(route, timing) and costs in order to identify possible 

medication errors that could be prevented in further 

situations.  

 

Materials and Methods 

Study design, site and ethical approval 

The present study was an observational, analytic, 

transversal one and was conducted in the gastro-

enterology department of the Emergency County 

Hospital from Cluj-Napoca, Romania, in February 

2016. All patients signed an informed consent form 

for inclusion in the study and the study protocol was 

approved by the ethics committee of “Iuliu Hațieganu” 

University of Medicine and Pharmacy. The study was 

performed in accordance to the Declaration of Helsinki. 

Sample size, Patients 

Ninety-eight patients (46 women and 52 men, with 

an average age of 56.4 ± 10.3 years), consecutively 

admitted in a gastroenterology department, were 

included in the study. Previously, the sample size 

was determined according to the number of patients 

admitted in this department every month for 2 

consecutively years. 

Study criteria 

All hospitalized patients were included, except those 

admitted for diagnostic procedures only. Those were 

excluded from the analysis. 

Definitions of medication errors and data collection 

A medication error was defined as “a failure in the 

treatment process that leads to, or has the potential 

to lead to, harm to the patient” [9]. Appropriateness 

of the correct usage (adequate use – omission error 

or inutile drug, optimal dosage, frequency and route 

of administration, duration of therapy) was analysed 

in accordance to existing data in summaries of products 

characteristics and clinical guidelines. The analysed 

antibiotics were recommended for treatment of urinary 

or respiratory tract infections, prophylaxis of infective 

endocarditis in high risk patients before upper or 

lower gastrointestinal endoscopy, prophylaxis of 

spontaneous bacterial peritonitis in patients with ascites, 

as adjuvant treatment in patients with hepatic encephalo-

pathy [5, 6, 15, 18, 22, 24, 29]. There were also noticed 

the untreated problems (a problem that could have 

been treated with antibiotics but it was ignored (omission 

errors). The diagnostic of infection was established 

based on microbiological examinations, but the patient 

was not treated with specific antibiotics during 

hospitalization. 

Criteria assessed according to the guidelines 

According to published clinical guidelines [4, 8, 10, 

15, 17] the following criteria were evaluated: adequate 

use in accordance with clinical guidelines, optimal 

dosage for recommended indications (high or low dose 

according to the diagnosis), frequency of administration, 

optimal route (oral or parenteral), duration of therapy, 

possible interactions of antibiotics with other drugs 

administered simultaneously and the final cost. The 

analysed expenses include: hospital cost (the cost 

supported by the hospital to treat the patients according 

to gastroenterologist recommendations) and the real 

cost based on correct usage of antibiotics according 

to international guidelines. The costs were analysed 

based on information about the prices published by 

the Romanian Health Ministry. 

Statistical analysis 

The day of hospitalization was the statistical unit of 

the study and all the parameters were related to this 

unit. Error distribution was calculated as the ratio 

between the number of days corresponding to the type 

of error and the total number of days corresponding 

to antibiotic use. Statistical analysis was performed 

using MedCalc Statistical Software version 19.0.3 

(MedCalc Software bvba, Ostend, Belgium; 2019; 

www.medcalc.org). The qualitative variables were 

expressed as frequency and percentage and the 

quantitative data were characterized by mean and 

standard deviation. The paired samples t-test was 

used to compare the means. The measure of inter-rater 

agreement was assessed by Cohen’s kappa coefficient. 

The level of statistical significance was set at p < 0.05. 

 

Results and Discussion 

The most commonly used antibiotics were ciprofloxacin, 

some beta-lactam antibiotics (amoxicillin, ampicillin, 

cephalosporins), rifaximin, and metronidazole. 

Table I 

Distribution of medication errors among patients 

No. of days hospitalization No. of patients with medication errors No. of reported errors  No. of patients without errors 

236 23 (23.46%) 107 (58.15%) 75 (76.54%) 

 

From the 98 patients included in the study, 23 (23.46%) 

were treated with antibiotics. These 23 patients were 

exposed to antibiotic therapy for a total number of 

184 days, with a mean value of 8 days/patient. If the 

errors are related to the number of days when they are 

produced (no matter the number of errors), there were 

107 (58.15%) days with identified errors (Table I). 

One type of error was recorded on a day of hospitalization, 

although the maximum number of errors per day that 

could have been was five (omission errors, wrong 
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indication, wrong dose, wrong frequency and wrong 

treatment duration). 

The medication was used correctly in 77 (41.84%) 

days and unnecessary in 36 (19.56%) days. In 69 

(37.5%) days the dose was inadequate and in 2 (1.08%) 

days the antibiotic was not administered although it 

should have. No probable drug-drug interactions were 

identified. There was not an agreement between the 

physicians and the clinical guidelines for the correct 

use of antibiotics (kappa = 0.021; p = 0.483). 

Table II contains examples of errors in medication 

and possible ways of correcting them. 

Table II 

Examples of medication errors and recommendation how to correct them 

Type of error Example of error Possible Correction 

Unnecessary drug The administration of a 3rd generation cephalosporin (ceftriaxone) to a 

patient with acute exacerbation of chronic pancreatitis. Liver cirrhosis 

of unknown aetiology, most probably toxic, Child-Pugh class B 

Diagnose does not support the 

treatment with a 3rd generation 

cephalosporin. 

Inadequate dosage Too high or too low doses  

Untreated problem During the hospitalization, the patient was clearly diagnosed (clinically 

and biologically) with urinary infection, which remained untreated 

Antibiotic therapy 

immediately after diagnosis 

 

We have also established a relationship between each 

class of antibiotic or the antibiotic itself and the duration 

of a specific therapy (expressed in the number of days 

related to the total number of days of hospitalization 

when the patients received antibiotics). The results are 

presented in Figure 1. The most used antibiotics are 

fluoroquinolone and beta lactams (129 days - 70.1%). 

 

 
Figure 1. 

Antibiotic therapy 

 

When analysing the relationship between the 

administration of ciprofloxacin and the total number 

of patients who were treated with this drug (12 

(12.24%) patients), one can notice that it was used 

for 5 (5.1%) patients with urinary infection, for 

prophylaxis in patients with liver cirrhosis and ascites 

(4 (4.08%) patients), for respiratory tract infections 

(2 (2.04%) patients) and for 1 (1.02%) patient the 

treatment was unnecessary. 

When analysing the relationship between the 

administration of ciprofloxacin and the number of 

days when it was administered, from a total of 83 

days the antibiotic was used inadequately for 37 

(44.57%) days: incorrect dose for 29 (34.93%) days, 

unnecessary for 15 (18.07%) days and it could have 

been prescribed but it wasn’t (untreated problem) for 

2 (2.4%) days. Therefore, ciprofloxacin was considered 

unnecessary when the treatment for urinary tract 

infections was extended (7 days instead of 5 days). 

Beta-lactam antibiotics, another common class of 

antibiotics, were administered in 10 of the 23 (43.47%) 

patients. When we related the use of beta-lactam 

antibiotics to the number of days, they were recommended 

in 40 (21.73%) days of antibiotic therapy. These 

antibiotics were mostly used (26 (65%) out of 40 days) 

for prophylaxis (prevention of infective endocarditis 

in patients with prosthetic valve or patients with 

high risk for infections), for chronic pancreatitis (6 

(15%) out of 40 days) and for respiratory tract infections 

(8 (20%) out of 40 days). 

In what errors are concerned, the use of beta-lactam 

antibiotics only resulted in two errors, useless drug 

therapy and inadequate dosage. Concerning the number 

of days, the administration of beta-lactam antibiotics 

was useless in 12 (30%) of the 40 days, and the 

dosage was inadequate for an equal number of days. 

The mean hospital cost (1866 ± 15.04 euro) is 

statistically significantly higher (p < 0.05) than the 

mean real cost (1258 ± 10.07 euro). The savings 

amount was 608 euro. 

We also assessed the severity of medication errors. 

All of the identified errors were minor and did not 

influence patients’ health or their quality of life. 

Since antibiotics are a pharmaco-therapeutic class of 

drugs frequently used in hospitals, with an increased 

consumption in the last years, the assessment of their 

usage by a clinical pharmacologist was considered 

important. In the present study the evaluation performed 

by a specialist in clinical pharmacology identified 

several types of medication errors in hospitalized 

patients that could be prevented, without affecting 

patients’ medical conditions or their quality of life. 

Every hospitalized patient is potentially exposed to 

the production of five types of medication errors 

related to antibiotics usage, as presented above. Every 

error has an equal chance of being produced. In the 

present study more than half of the days had an 

identified error (58.15%). The errors linked to dosage 

(e.g. 250 mg vs. 500 mg ciprofloxacin) or to uselessness 
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of the drug therapy (in case of a prolonged treatment 

unnecessary for a specific clinical condition) were 

more frequently observed compared to other identified 

errors. These identified errors don’t have a major 

impact on patient’s safety, but can have a considerable 

impact on therapy costs. These were generally minor 

errors, but the purpose of this study was to identify 

the errors, not to rank them.  

The errors that could have a major impact on the 

patients’ quality of life (untreated medical issue, 

useless medication) appeared in only 38 days (20.65%). 

A study conducted in Switzerland showed that 

approximately 45% of the 600 medical prescriptions 

analysed in 3 hospitals presented antibiotic prescription 

errors (dosage, route of administration, usage, treatment 

duration) [27]. This percentage is different from 

what we obtained, but they related the errors to the 

total number of prescriptions, while in our study the 

errors were reported to the total number of days, 

taking in account the possibility to have more than 1 

error/day. On the other hand, in the aforementioned 

study the authors included all the errors in term of 

inadequate use, while in the present study we presented 

the errors separately. 

In the present study the most frequent medication 

errors are linked to dosage (37.5%). This error can be 

avoided if the specifications included in the summaries 

of products characteristics and therapeutic guidelines, 

which indicate the dosage for each clinical situation 

(urinary tract infections, acute pancreatitis and 

prophylaxis of spontaneous bacterial peritonitis), 

are strictly followed. 

Less frequent errors identified in our study are the 

uselessness of drug therapy (19.57 %) and untreated 

problems (1.09 %). The uselessness of antimicrobial 

agents and the use of newly synthesized broad spectrum 

molecules in clinical situation when the compounds 

from older generations are still recommended, could 

determine an increase in resistance with a negative 

impact on patients and therapy costs [11]. 

In the present study, ciprofloxacin was one of the most 

widely used antibiotics (12 in 23 patients, 52.17%), 

similar to other published data [10, 26]. In relation to 

the number of days, ciprofloxacin was administered 

for 83 out of 184 days (45.1%). In a tertiary referral 

hospital from Cleveland, the antibiotics were useless 

in 30% of all therapy days recommended, ciprofloxacin 

being the most frequently prescribed drug [28]. In 

Werner NL et al. study [28] flouroquinolones were 

used in 70 unnecessary regimens and in 50 necessary 

regimens, but for a longer time than the recommended 

therapy (234 vs 121 days of therapy). They investigated 

two types of errors (inadequate use and inadequate 

duration of therapy), errors that were also included 

in the present study. 

More studies demonstrated that fluoroquinolones are 

often improperly used. Lautenbach et al. found that 

in two emergency departments, 81% of the fluoro-

quinolones were improperly prescribed when related 

to international guidelines [16]. In a French University 

Hospital, Mean et al. [19] showed that 51% of the 

antibiotic treatment recommendations were incorrect. 

Similar to the mentioned studies, in the present one we 

identified 3 errors from the total number of 5 related 

to ciprofloxacin usage (incorrect dosage, useless drug 

or untreated problem) and 2 errors related to beta 

lactams (incorrect dosage, useless drug). Increased 

fluoroquinolone and beta lactam resistance influences 

patient management, as well as treatment guidelines, 

especially for urinary tract infections [25]. 

Since the total mean cost is significantly higher than 

the real mean cost, the errors clearly had an economic 

impact. According to present results 608 euro could 

have been saved only for 98 hospitalized patients 

during one month in one department. This impact is 

essential nowadays, as the costs of medical care 

continue to rise and it is necessary to establish the 

priorities related to health care expenses. The reduction 

of costs for each hospitalized patient by cutting down 

drug therapy expenses is an important goal not only 

in Romania, but also in other countries. 

The Canadian Health System officials proposed a plan 

to improve the drug-prescribing process [23]. Thus, 

the actions that can influence the drug-prescribing 

process by the professionals from the health system 

should be improved, and the drugs should only be 

used when the problem is accurately identified (correct 

diagnosis), so the drug is correctly chosen and 

administered. 

The main strength of the paper is that is presenting 

the first study regarding errors in antibiotics usage in 

Romania, trying to underline the necessity of clinical 

pharmacologists in order to optimize the therapy 

according to guidelines. O’Neil et al. suggested that a 

reduction in unnecessary consumption of antibiotics 

can have a powerful impact on resistance, especially 

in countries with high antibiotic consumption [20]. 

There are some limitations of this study. Firstly, a 

small number of patients were included in the study. 

Secondly, the authors did not evaluate the previous 

reactions induced by drugs in analysed data, in order 

to determine if the patients had risk factors for 

developing drugs adverse events. 

 

Conclusions 

The incorrect use of antibiotics has a negative impact, 

especially on therapy costs and to a lesser extent, on 

patient safety. The identified errors are preventable 

ones and did not affect patients’ quality of life during 

hospitalization or after that. Therefore, a specialist 

in clinical pharmacology included in the medical 

team can reduce the number of errors, complying with 

the international guidelines. 
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