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Abstract 

Introduction: The aim of this study was to investigate the consumption pattern of three expensive antibiotics (meropenem, 

ciprofloxacin and cefepime) in Shahid Beheshti Hospital, Hamedan. 

Method: In a retrospective cross-sectional study, all patients who were admitted to Shahid Beheshti Hospital in Hamedan, 

Iran, in the first 6 months of 2019 as the period before the epidemic and the first 6 months of 2021 as the period during the 

epidemic and after hospitalization, meropenem, ciprofloxacin and cefepime were prescribed to them, they entered the study. 

Data were analyzed using SPSS software. 

Result: The drug prescribed for the patients were meropenem in 213 (35.2%) patients, cefepime in 270 (34.2%) and 

ciprofloxacin in 187 (30.6%) patients. The microorganism was correct in 2.5% of cases, 10.9% was wrong and 86.6% was no 

tested.  The site of infection for the patients were bacteremia in 2 (0.3%) patients, coronary artery catheter in 3 (0.5%) patients, 

kidney and bladder in 14 (2.3%) patients, and skin and soft tissue in 1 (0.2%) patient.  

Conclusion: Based on the results of the study, for most cases receiving three expensive antibiotics (meropenem, ciprofloxacin, 

and cefepime) in Shahid Beheshti Hospital in Hamedan, before and during the covid-19 epidemic, it is not possible to judge if 

the prescription has been rational or not. 
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Introduction 

Antibiotic is generally a product or substance that is produced or taken 

from a microorganism and kills other microorganisms or prevents their 

growth [1-3]. Different types of antibiotics are different in terms of 

chemical, physical, pharmacological properties, antimicrobial scope and 

mechanism of action [4-5]. 

Broad-spectrum antibiotics are those that are active against different types 

of microorganisms. Like tetracycline, which is effective against many 

gram-positive bacteria, chlamydia, mycoplasma, and rickettsia. 

Antibiotics with a limited range are those that are active against only one 

microbe or a very limited range of microbes; such as vancomycin, which 

is mostly used against gram-positive cocci such as staphylococci and 

enterococci [6-7]. 

The World Health Organization recently warned against antibiotic 

resistance worldwide and declared the practice of prescribing and 

overusing antibiotics as one of the biggest threats to public health in the 

world. After this warning, many countries began to educate and improve 

the understanding of the medical community and people in this field with 

advertisements and media training on various television channels [8-9]. 

Statistics show that in Tehran, the capital city of Iran, 40-50% of 

outpatient prescriptions include antibiotics, while according to the World 

Health Organization, the standard of antibiotics in prescriptions should be 

less than 20%. Therefore, it seems that we are facing the problem of 

irrational prescribing of antibiotics [10-12]. 
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The indiscriminate prescription of new and expensive antibiotics, in 

addition to imposing costs on the patient and the country's healthcare 

system, causes the emergence of antibiotic resistance at the community 

level, which in turn creates many problems in the treatment of infectious 

and contagious diseases in the future (13-14). Antibiotic misuse and over-

prescription not only can lead substantial economic burden on patients 

and health systems, also may complicate the treatment of patients and 

increase the likelihood of microbial resistance [16-15].  

There is a dearth of information on hospital antibiotic usage, particularly 

in countries without well-established antimicrobial stewardship programs 

[15-17]. In addition, data reveal that nations with a high frequency of 

COVID-19 infection have a substantial rank in the occurrence of multi-

drug resistant infections, indicating that this pandemic is happening under 

critical circumstances of microbial resistance [18]. In order to reduce the 

harmful effects of overuse, antibiotics should be used responsibly [19]. 

Information about the antibiotics used by hospitalized patients assists in 

the development of programs to regulate antibiotic usage (17). 

Considering the explained issues, the present research was conducted to 

study the consumption of the injectable form of three antibiotics, 

meropenem, ciprofloxacin, and cefepime at Shahid Beheshti Hospital in 

Hamedan. 

Materials and Methods 

Shahid Beheshti Hospital in Hamadan served as the subject of this 

retrospective and cross-sectional research.  

The target population included patients admitted to Shahid Beheshti 

Hospital in Hamedan in the first 6 months of 2018- as the period before 

the epidemic- and the first 6 months of 2014- as the period during the 

epidemic- who injectable forms of meropenem, ciprofloxacin or cefepime 

were prescribed for them. Sampling was done in such a way that at least 

100 cases were included in the study for each period before and after 

Corona for each antibiotic; where the total number of patients for one 

antibiotic was less than 100 in each of the two mentioned periods, the 

census was used.  

The required data were extracted from the patients' files. The investigated 

parameters included: 

demographic information (age, gender), underlying disease, WBC blood 

cell count, conduction of microbial culture, antibiotic sensitivity, drug 

dose, duration of treatment, presence or absence of fever, specialty of the 

prescribing physician, and indication of prescription. 

Data were analyzed by using SPSS. 16 software. Quantitative variables 

were reported as mean and standard deviation, and qualitative ones were 

reported as frequency (percentage). 

Result          

In total, 605 files were studied; 297 out of them were selected among 

patients admitted during the first 6 months of 2018 (as the period before 

the epidemic of covid-19) and 308 patients were selected from the cases 

belonged to the first 6 months of 2014 (as the period during the epidemic). 

The antibiotic prescribed for 213 (35.2%) patients was meropenem, for 

270 cases (34.2%) was cefepime, and for 187 ones (30.6%) was 

ciprofloxacin. The microorganism was correct in 2.5% of patients, for 

10.9% of the cases was wrong and 86.6% of the cases were no tested.   

The site of infection was not recorded for most patients. More details can 

be found in table 1. 

 

site of infection Frequency Percent 

No 585 96.7 

Bacteremia 2 0.3 

Coronary artery catheter 3 0.5 

Kidney and bladder 14 2.3 

Skin and soft tissue 1 0.2 

Table 1: The frequency of site of infection for the patients 

In the case of 31.6% of cases, prescribing physician’s specialty major was infectious diseases (Table 2). 

 

Specialist doctor Frequency Percent 

No 9 1.5 

Infectious 191 31.6 

Others 405 66.9 

Table 2: The frequency of specialist doctor for patients 

No significant relationship was observed between microorganism and the prescribed antibiotic in the 2 studied time periods (P>0.05) (Table 3).  

 

time period prescription drug 
Microorganism 

P Vallue 
No test Correct Wrong 

2019 

meropenem 98 (81.7%) 3 (2.5%) 19 (15.8%) 

0.095 cefepime 88 (89.7%) 4 (4.1%) 6 (6.1%) 

ciprofloxacin 75 (94.9%) 1 (1.3%) 3 (3.8%) 

2021 

meropenem 79 (87.9%) 4 (2.7%) 10 (9.4%) 

0.12 cefepime 96 (88.1%) 3 (2.8%) 10 (9.2%) 

ciprofloxacin 88 (83%) 0 (0%) 18 (17%) 

Table 3: Relationship between microorganism and patients' prescription drugs in the 2 studied time periods 
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Figure 1: Conformity of the prescribed antibiotic with the identified microorganism in the 2 studied time periods 

A significant relationship was observed between doctors’ specialty and prescribed antibiotic in the 2 studied time periods (P<0.05) (Table 4). 

  

time period prescription drug 
Specialist doctor 

P_Vallue 
No Infectious Others 

2019 

meropenem 3 (2.5%) 29 (24.2%) 88 (73.3%) 

<0.001 cefepime 0 (0%) 59 (60.2%) 39 (39.8%) 

ciprofloxacin 1 (1.3%) 12 (15.2%) 66 (83.5%) 

2021 

meropenem 3 (1.4%) 57 (26.8%) 153 (71.8%) 

<0.001 cefepime 1 (0.5%) 97 (46.9%) 109 (52.7%) 

ciprofloxacin 5 (2.7%) 37 (19.4%) 143 (77.3%) 

 

Table 4: Relationship between doctors’ specialty and prescribed antibiotic in the 2 studied timeperiods 

 

 

Figure 2:  Frequency of prescription drugs based on specialist doctors in the 2 studied time periods 

Discussion   
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The present research addressed the pattern of use of three expensive 

antibiotics (meropenem, ciprofloxacin, and cefepime) before and during 

the COVID-19 epidemic in Shahid Beheshti Hospital in Hamadan. 

According to a review of the literature, no previous research has studied 

this topic.  

Based on the results of the study, it seems that in Shahid Beheshti Hospital 

in Hamedan, three expensive antibiotics (meropenem, ciprofloxacin, and 

cefepime) were widely used without any record on antibiogram test, 

which probably means that antibiogram test has not been performed. 

several prior investigations reported that meropenem, ciprofloxacin, and 

cefepime have been used in large quantities [20-25]. For instance, Molla 

et al. (2021) found that 133 patients (68.91%) had received numerous 

antibiotics. Patients with serious illnesses often got more antibiotics. 

Ceftriaxone (53.8%), meropenem (40.9%), moxifloxacin (29.5%), and 

doxycycline (25.4%) were the four antibiotics administered among the 

patients undergoing the examination; the authors came to the conclusion 

that patients with severe illness and those who had abnormal CRP and d-

dimer values had a greater incidence of numerous antibiotic prescriptions. 

However, there was no data about the effectiveness of antibiotic 

administration [17].  

In accordance with the findings of the current study, Bojana Beovic et al. 

(2020) in an investigation on the antibiotic prescription in patients with 

COVID-19 reported that the most significant justification for initiating 

antibiotics was clinical symptoms [22].  

According to Liyang Wang and his colleagues' (2020) findings, which are 

in line with the findings of the current investigation, the majority of the 

patients had received antibiotic treatment experimentally, and just 2.7% 

of cases (n=37) had serious co-infections. This paper demonstrates that 

while paying attention to inflammatory variables may be beneficial for 

the experimental administration of these medications, experimental 

antibiotic therapy may not be required for all individuals [24].  

In accordance with the findings of the current investigation, Alvaro 

Goncalves Mendes Neto et al. (2020) revealed that the administration of 

antibiotics to patients was documented in 67% of cases, and in 72% of 

those, no evident bacterial infection cause was noted [25]. 

Conclusion 

Based on the results of the study, for most cases receiving three expensive 

antibiotics (meropenem, ciprofloxacin, and cefepime) in Shahid Beheshti 

Hospital in Hamedan, before and during the covid-19 epidemic, it is not 

possible to judge if the prescription has been rational or not.  Therefore, 

improvement in antibiotic stewardship seems needed. 

Acknowledgments and Funding 

This article was elicited from the first author's Pharm.D thesis and was 

supported by Hamadan University of Medical Sciences [grant number 

1400120310169]. 

Conflicts of interest: 

The authors declare that they have no conflicts of interest 

References: 

1. OMS. Plan D’ (2016). action Mondial Pour Combattre la 

Résistance aux Antimicrobiens. Availableonline. 

2. OMS. (2013). Guide Pour Établir la Surveillance en 

Laboratoire de la Résistance aux Antimicrobials.  

3. Akinde, O.S.; Taiwo, M.O. (2017). Emerging antibiotic 

resistance in Africa, threat to healthcare delivery. MOJ Biol. 

Med. 1: 114-115.  

4. Haut conseil de la Santé Publique. (2008). Recommandations 

Relatives aux Mesures pour Prévenir L’émergence des 

Entérobactéries BLSE et Lutter Contre Dissemination. 

5. Chouchani, C.; Marra Chi, R.; El Salabi, A. (2011).  Evolution 

of beta-lactams resistance in Gram–negative bacteria in 

Tunisia. Crit. Rev. Microbiol. 37:167-177.  

6. Ghenghesh, K.S.; Rahouma, A.; Tawil, K.; Zorgani, A.; Franca, 

E. (2013). Antimicrobial resitance in Libya: 1970–

2011. Libyan J. Med., 8:1-8.  

7. Thriemer, K.; Katuala, Y.; Batoko, B.; Alworonga, J.-P.; 

Devlieger, H.; Van Geet, C.; Ngbonda, D.; Jacobs, J. Antibiotic 

Prescribing in DR Congo: (2013). A Knowledge, Attitude and 

Practice Survey among Medical Doctors and Students. PLoS 

ONE, 8:554-95.  

8. Phoba, M.F.; Lunguya, O.; Mayimon, D.V.; Lewo di Mputu, 

P.; Bertrand, S.; Vanhoof, R.; Verhaegen, J.; Van Geet, C.; 

Muyembe, J.J.; Jacobs, J. (2012). Multidrug-resistant 

Salmonella enterica, Democratic Republic of oothe 

Congo. Emerg. Infect. Dis, 18:1692-1694.  

9. De Boeck, H.; Lunguya, O.; Muyembe, J.-J.; Glupczynski, Y.; 

Jacobs, J. (2012). Presence of extended-spectrum beta-

lactamase-producing Enterobacteriaceae in waste waters, 

Kinshasa, the Democratic Republic of the Congo. Eur. J. Clin. 

Microbiol. Infect. Dis., 31: 3085-3088.  

10. Iyamba, J.-M.L.; Wambale, J.M.; Takaisi-Kikuni, N.Z.B. 

(2014).  Antimicrobial susceptibility patterns of 

enterobacteriaceae isolated from HIV-infected patients in 

Kinshasa. Pan Afr. Med. J., 17-179.  

11. Iyamba, J.-M.L.; Wambale, J.M.; Lukukula, C.M.; Takaisi-

Kikuni, N.Z.B. (2014). High prevalence of methicillin resistant 

staphylococci strains isolated from surgical site infections in 

Kinshasa. Pan Afr. Med. J., 18-322.  

12. Ministère de la Santé Public RDC. (2016).  Plan National de 

Développement Sanitaire 2016–2020.  

13. OMS; FAO; OIE. (2016). Antimicrobial Resistance: A manual 

for Developing National Action Plans. Available online 

14. World Health Organization (WHO). (2004). The World 

Medicine Situation; WHO Press, World Health Organization: 

Geneva, Switzerland,  

15. Guan W, et al. (2020).  Clinical characteristics of coronavirus 

disease 2019 in China. N. Engl. J. Med.; 382:1708e20.  

16. Wu J, et al. (2020).  Clinical characteristics of imported cases 

of COVID-19 in Jiangsu province: A multicenter descriptive 

study.  

17. Molla MM, Yeasmin M, Islam MK, Sharif MM, Amin MR, 

Nafisa T, Ghosh AK, Parveen M, Arif MM, Alam JA, Rizvi SJ. 

(2021). Antibiotic Prescribing Patterns at COVID-19 Dedicated 

Wards in Bangladesh: Findings from a Single Center Study. 

Infection Prevention in Practice. 1;3(2):100-134. 

18. Abelenda-Alonso G, Padullés A, Rombauts A, Gudiol C, Pujol 

M, Alvarez-Pouso C, et al. (2020). Antibiotic prescription 

during the COVID-19 pandemic: a biphasic pattern. Infection 

Control & Hospital Epidemiology.;41(11):1371-2. 

19. Langford BJ, So M, Raybardhan S, Leung V, Westwood D, 

MacFadden DR, et al. (2020).  Bacterial co-infection and 

secondary infection in patients with COVID-19: a living rapid 

review and meta-analysis. Clinical Microbiology and Infection. 

20. Adebisi YA, Jimoh ND, Ogunkola IO, Uwizeyimana T, 

Olayemi AH, Ukor NA, Lucero-Prisno DE. (2021). The use of 

antibiotics in COVID-19 management: a rapid review of 

national treatment guidelines in 10 African countries. Tropical 

Medicine and HealthDec;49(1):1-5. 

21. Liu C, Wen Y, Wan W, Lei J, Jiang X. (2020). Clinical 

characteristics and antibiotics treatment in suspected bacterial 

infection patients with COVID-19. International 

Immunopharmacology.:107-157. 

22. Beović B, Doušak M, Ferreira-Coimbra J, Nadrah K, Rubulotta 

F, Belliato M, et al. (2020). Antibiotic use in patients with 

COVID-19: a ‘snapshot’Infectious Diseases International 



 
Auctores Publishing – Volume 6(3)-148 www.auctoresonline.org  

ISSN: 2688-7517   Page 5 of 5 

Research Initiative (ID-IRI) survey. Journal of antimicrobial 

chemotherapy.;75(11):3386-90. 

23. Seaton RA, Gibbons CL, Cooper L, Malcolm W, McKinney R, 

Dundas S, et al. (2020). Survey of antibiotic and antifungal 

prescribing in patients with suspected and confirmed COVID-

19 in Scottish hospitals. Journal of Infection. 

24. Wang L, Amin AK, Khanna P, Aali A, McGregor A, Bassett P, 

et al. (2020).  An observational cohort study of bacterial co-

infection and implications for empirical antibiotic therapy in 

patients presenting with COVID-19 to hospitals in North West 

London. Journal of Antimicrobial Chemotherapy. 

25. Goncalves Mendes Neto A, Lo KB, Wattoo A, Salacup G, 

Pelayo J, DeJoy III R, et al. (2020). Bacterial infections and 

patterns of antibiotic use in patients with COVID‐19. Journal of 

medical virology. 

26. Sharifipour E, Shams S, Esmkhani M, Khodadadi J, Fotouhi-

Ardakani R, Koohpaei A, et al. (2020). Evaluation of bacterial 

co-infections of the respiratory tract in COVID-19 patients 

admitted to ICU. BMC infectious diseases.;20(1):1-7. 

 

 

 

 

 

 

 

 

 

 

 

 This work is licensed under Creative    
   Commons Attribution 4.0 License 
 

 

To Submit Your Article Click Here: Submit Manuscript 

 

DOI: 10.31579/2688-7517/148

 

 

 

 

Ready to submit your research? Choose Auctores and benefit from:  
 

➢ fast, convenient online submission 

➢ rigorous peer review by experienced research in your field  

➢ rapid publication on acceptance  

➢ authors retain copyrights 

➢ unique DOI for all articles 

➢ immediate, unrestricted online access 
 

At Auctores, research is always in progress. 

 

Learn more  https://auctoresonline.org/journals/pharmaceutics-and-

pharmacology-research  

file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://www.auctoresonline.org/submit-manuscript?e=78
https://auctoresonline.org/journals/pharmaceutics-and-pharmacology-research
https://auctoresonline.org/journals/pharmaceutics-and-pharmacology-research

