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Abstract 

Introduction: Antibiotic resistance is a critical problem faced worldwide. The development of bacterial 
resistance was often linked to the irrational use of antibiotics. 
Objective: This study aimed to describe the prescribing pattern and antibiotics resistance pattern of 
carbapenems and cephalosporins in Cheras Rehabilitation Hospital (HRC), and to evaluate whether 
carbapenems and cephalosporins were used in concordance to the National Antibiotic Guideline (NAG) 2008 
and 2014. 
Methods: This was a retrospective observational study. All adult inpatients treated with carbapenems or 
cephalosporins from June 2014 to June 2016 were included and the relevant data was extracted from the 

compared against the NAG to determine 
the concordance to the guideline. 
Results: There were 64 cases of which carbapenem and cephalosporin antibiotics were prescribed. Majority of 
the patients (52%) were male with mean age of 46 (standard deviation 18) years old. Ceftazidime was the most 
prescribed antibiotics (46.9%) followed by Meropenem (17.2%), Cefuroxime (15.6%) and Ceftriaxone (15.6%). 
The antibiotics were mostly prescribed as definitive treatment (45.3%) while 35.3% and 17.2% of the antibiotics 
were given as prophylaxis and empirical treatment respectively. Meropenem was the most preferred 
carbapenems for extended- -lactamase (ESBL) infections (35%). ESBL infections were highly 
sensitive towards carbapenem antibiotics in which the sensitivity rate was 100%. Overall, more than half of the 
antibiotics (59.4%) were prescribed in concordance to the NAG. Inappropriate indication was the highest non-
concordance to NAG found in this study. Eighty percent of Ceftazidime was given as prophylaxis for urodynamic 
studies (UDS) which was not recommended by the NAG. 
Conclusion: This study found that the concordance to the NAG in HRC was satisfactory. Nevertheless, the 
adherence to the antibiotic prescribing guidelines should be further improved to reduce the emergence of 
antibiotic resistance. 
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Introduction 
Antibiotics are one of the most common medications prescribed in the hospital. About one-third of hospitalised 
patients receive antimicrobial therapy (1). It has been shown that beta-lactam antibiotics such as penicillins, 
cephalosporins, monobactams and carbapenems ranked the highest in antibiotics usage worldwide (2). It also 
has been reported that a large number of patients receiving antibiotics may be due to inappropriate prescribing 
behaviour (3). 

A study in Ghana reported that antibiotics were the second most commonly prescribed medicines 
(19.1%) after analgesics (27.1%) (4). Another survey on the utilisation pattern of antibiotics showed that the 
commonly used classes of antibiotics were Cephalosporins, followed by Fluoroquinolones and Azoles. Although 
there are standard guidelines on the use of the antibiotics, the differences between the prescribing patterns of 
antibiotics and the guidelines were still being observed (5). 



In Malaysia, only 20% of the antibiotics prescriptions were based on the microbiological test results (6). 
In the Cheras Rehabilitation Hospital (HRC), Kuala Lumpur, intravenous Cefuroxime and Meropenem were the 
most prescribed type of antibiotic, by define daily dose (DDD), based on the HRC antibiotic audit done in 2015 
(7). The DDD for every 100 admission for these two antibiotics were 15.22 and 22.18 respectively, while DDD 
for every 1000 patient days was 7.78 and 11.35 respectively. The usage of these antibiotics was higher as 
compared to other antibiotics that were used in HRC during the period of the study. High antibiotics use may 
contribute to antibiotic resistance if they are used inappropriately (8). It was proven that bacterial resistance is 
linked to the bacterial species and the type of antibiotics used (9). Therefore, knowledge about the local 
antimicrobial resistance patterns of bacteria is a valuable guide to empirical antimicrobial therapy and the 
formulation of antibiotic guidelines. Ultimately, it is also important for the control of the emergence of 
antimicrobial resistance in hospitals (10). 

This study evaluated the rationale use of carbapenem and cephalosporin antibiotics in HRC. The 
specific aims of the study were to describe the prescribing pattern and antibiotics resistance pattern of 
carbapenems and cephalosporins, as well as to evaluate whether carbapenem and cephalosporin antibiotics 
were used in concordance to the National Antibiotic Guideline (NAG). 
 
Methods 
This study was conducted using a retrospective, observational study design with universal sampling method. 
All adult patients from the adult wards in HRC who was treated with carbapenem or cephalosporin antibiotics 
during their hospitalisation from June 2014 to June 2016 were included. Patients with incomplete medical 
records, incomplete of antibiotics course and patients who had started the study antibiotics from other hospital 
were excluded from the study.  

The National Antibiotic Guidelines (NAG) were published to assist prescribers in Malaysia in making 
decision about the choice of antibiotic treatment (11,12). As NAG 2014 was officially published in December 
2014, the antibiotic prescribing information in year 2014 were compared against NAG 2008 and the data in year 
2015 and 2016 were compared against NAG 2014. 

This study was registered with the National Medical Research Registry (NMRR) and approved by the 
Medical Research Ethics Committee (MREC) before data collection process was started. The data collection 
was carried out between October 2016 and February 2017 at the Records Department, HRC. A data collection 
form was used to record Descriptive analysis 
which consists of mean, standard deviation and percentage was used to analyse the collected data. 
 
Results 
Overall, the mean age of patients in this study was 46 years old (standard deviation 18 years) with a majority of 
them were males (52%). There were 64 cases of which carbapenem and cephalosporin antibiotics were 
prescribed. Ceftazidime was the most prescribed cephalosporin antibiotics (46.9%) in the wards followed by 
Meropenem, Cefuroxime and Ceftriaxone (Table 1). 

Urinary tract infection (UTI) was the most common infection (n=31, 48.4%), followed by antimicrobial 
prophylaxis for urodynamic studies (UDS) (n=24, 37.5%) and pneumonia (n=4, 6.4%). The antibiotics were 
mostly prescribed as definitive treatment (45.3%) and only 17.2% of the antibiotics were given as empirical 
treatment (Table 2). Meropenem was the most preferred carbapenem antibiotic for treatment of extended-

-lactamase (ESBL) infection (n=12, 35.3%) cases detected in the ward.  
ESBL infections were highly sensitive towards carbapenem antibiotics in which the sensitivity rate was 

100%. For non-ESBL infection, the sensitivity rate towards antibiotic was above 50% except for cefotaxime. 
Table 3 showed the sensitivity pattern of antibiotics on ESBL and non-ESBL infection detected in HRC. 

Table 4 showed the concordance of cephalosporin and carbapenem prescribing to the National 
Antibiotic Guidelines (NAG) 2008 / 2014. Overall, more than half of the antibiotics (59.4%) were prescribed in 
concordance to the NAG. Inappropriate indication was the highest non-concordance to NAG found in this study 
compared to dose, frequency and duration of antibiotic use. Ceftazidime, which was the most prescribed 
cephalosporin antibiotics, was prescribed for the recommended indication in only 20% of the prescriptions. 
Eighty percent of Ceftazidime was given as prophylaxis for UDS which was not recommended by the NAG. 
 



Table 1: Cephalosporin and carbapenem usage in HRC (N=64) 

Antibiotic n (%)  

Cephalosporin  

Ceftazidime 30 (46.9) 

Cefuroxime 10 (15.6) 

Ceftriaxone 10 (15.6) 

Cefepime 2 (3.1) 

Carbapenem  

Meropenem 11 (17.2) 

Imipenem + Cilastatin 1 (1.6) 
 
 

Table 2: Indications of antibiotic usage 

Indication n (%)  

Definitive treatment 29 (45.3) 

Empirical treatment 11 (17.2) 

Prophylaxis 24 (37.5) 
 
 

Table 3: Sensitivity pattern of antibiotics on ESBL and non-ESBL infection 

Antibiotic 
Non-ESBL ESBL 

Sensitive, n (%) Resistant, n (%) Sensitive, n (%) Resistant, n (%) 

Ceftazidime 7 (77.8) 2 (22.2) 0 (0.0) 8 (100.0) 

Cefoperazone 10 (90.9) 1 (9.1) 0 (0.0) 11 (100.0) 

Cefotaxime 0 (0.0) 1 (100.0) 0 (0.0) 10 (100.0) 

Cefuroxime 12 (80.0) 3 (20.0) 0 (0.0) 11 (100.0) 

Cefepime 6 (85.7) 1 (14.3) 0 (0.0) 8 (100.0) 

Ceftriaxone 1 (100.0) 0 (0.0) 0 (0.0) 1 (100.0) 

Imipenem + Cilastatin 1 (50.0) 1 (50.0) 12 (100.0) 0 (0.0) 

Ertapenem 1 (100.0) 0 (0.0) 11 (100.0) 0 (0.0) 

Meropenem 1 (100.0) 0 (0.0) 11 (100.0) 0 (0.0) 
Abbreviation: ESBL - extended- -lactamase 
 
 

Table 4: Concordance of antibiotic prescribing to the NAG 2008 / 2014 * 
 

Category 
NAG concordant prescribing,  

n (%) 
NAG discordant prescribing,  

n (%) 
 Prescribing information   
 Indication (n=64) 38 (59.4) 26 (40.6) 
 Dose (n=64) 64 (100.0) 0 
 Frequency (n=64) 61 (95.2) 3 (4.8) 
 Duration (n=64) 61 (95.2) 3 (4.8) 
 Antibiotic   
 Ceftazidime (n=30) 6 (20) 24 (80) 
 Cefuroxime (n=10) 10 (100) 0 
 Ceftriaxone (n=10) 8 (80) 2 (20) 
 Cefepime (n=2) 2 (100) 0 
 Meropenem (n=11) 11 (100) 0 
 Imipenem + Cilastatin (n=1) 1 (100) 0 

* Data in year 2014 were compared against NAG 2008 and data in year 2015 and 2016 were compared against NAG 2014. 
Abbreviation: NAG - National Antibiotic Guidelines  



Discussion 
This was a retrospective study on the use of carbapenem and cephalosporin antibiotics from June 2014 to June 
2016 in HRC. The result of this study describes the prescribing and resistance patterns of carbapenems and 
cephalosporins in HRC, and examined whether these antibiotics were used in concordance to the NAC.  

During the study period, Ceftazidime was found to be the most prescribed cephalosporin antibiotics. 
According to NAG 2014, there was an increment in the use of cephalosporins from 2009 to 2013 in all hospitals 
in Malaysia where it showed increment of 13.25% (12). Malpani et al. in her study investigated the utilisation of 
antibiotics in the hospital and found that cephalosporins were the most commonly used class of antibiotic (5). 
This showed that broad spectrum antibacterials were more likely to be chosen as the preferred antibiotic among 
the prescribers. Other considerations that should be acknowledged in antibiotic selections are clinical skills and 
local sensitivity pattern, adequate knowledge of the pharmacokinetic properties of the antibiotics and factors 
such as age, allergies and others (13).  

Urinary tract infection (UTI) was the most common infection that has been treated with antibiotics in this 
study, followed by antimicrobial prophylaxis for urodynamic studies (UDS) and pneumonia. This was an opposite 
trend compared to other studies. For example, a survey by Ali MH et al. showed that 41.4% and 28.3% of 
patients in Newcastle and Edinburgh respectively, were admitted to the ward due to UTI and 78.9% and 48.4% 
of patients, were admitted due to community acquired pneumonia (14).  

ESBL-producing pathogens, particularly Klebsiella pneumonia were highly sensitive towards 
carbapenems in which the sensitivity rate was 100%. However the pathogens were resistant towards all 
cephalosporins. NAG 2014 showed that a six-year trend (2008  2013) of antimicrobial resistant for Klebsiella 
pneumoniae against selective antibiotics in all hospitals in Malaysia was increasing towards the preference of 
using carbapenem group of antibiotics (12). A clinical update from Paterson and Bonomo stated that 
carbapenems should be the drug of choice for ESBL-producing organisms as many clinical experienced has 
been reported before. Some of the published papers showed great use of imipenem compare to meropenem, 
despite having slightly lower minimum inhibitory concentrations (MICs) as compared to meropenem (15).  For 
non-ESBL infection, except for cefotaxime, the sensitivity rate of carbapenem and cephalosporin antibiotics in 
HRC was above 50% in our study. 

When compared against the NAG, majority of the antibiotics in this study were prescribed according to 
the guideline. However, Ceftazidime, which was the most prescribed cephalosporin antibiotics, was given as an 
antimicrobial prophylaxis for UDS in 80% of the cases which was not in concordance to the NAG. There were 
no new antibiotic recommendations in NAG 2014 as compared to NAG 2008 for UDS (11,12).  Although the 
antibiotic selection for UDS was not in concordance to NAG, these antibiotics had been used in other studies. 
When using antibiotic prophylaxis in UDS, consideration has to be made whether it benefits the patients in 
decreasing the post-intervention bacteriuria and other bacterial related complications. A systematic review by 
Bootsma et al. revealed that there was not enough evidence to support the systematic use of antibiotic 
prophylaxis to prevent UTI in other procedures except for transurethral resection of prostate (TURP) and 
prostate biopsy (16).  

While NAG suggested that antibiotic prophylaxis for urodynamic study is not recommended except in 
high risk cases, Ceftazidime has been used widely in HRC for UDS. The use of this antibiotic was mainly due 
to the preference of the clinicians to give antibiotic prophylaxis as negative urinalysis does not eliminate the 
possibility of post-procedure UTI. Grab M mentioned in his study that for UDS, the antibiotic of choice were 
fluoroquinolones and trimethoprim-sulphamethoxazole (TMP-SMX) while aminoglycosides, ampicillin and first 
generation or second generation cephalosporins were the alternatives (17). Another study by Kartal et al. 
showed that the incidence of UTI after UDS was decreased from 14% to 1% when the patients were given 
prophylaxis dose of ciprofloxacin. There was significant rate of bacteriuria seen after UDS in patients without 
prophylaxis of ciprofloxacin and the risk factors were identified to be not giving prophylaxis antibiotic before 
UDS, antibiotic use previously and the presence of pyuria before UDS (18). 
 
  



Conclusion 
This study evaluated the use of carbapenem and cephalosporin antibiotics in HRC. In conclusion, ceftazidime 
was the most prescribed cephalosporin group of antibiotics in the ward followed by meropenem in carbapenem 
group. As just slightly more than half of the antibiotics were prescribed in concordance to the NAG, It is 

resistance. Collaboration among the doctors, pharmacists, and supporting staffs in programmes such as the 
Antibiotic Stewardship Program is needed to optimise the use of antibiotics, reduce antibiotic resistance and 
improve patient outcomes.  
 
Acknowledgement 
We would like to thank the Director General of Health, Ministry of Health Malaysia for his approval to publish 
this article. We would also like to thank the Deputy Director of Health (Pharmacy) JKWPKL&P and the Director 
of Hospital Rehabilitasi Cheras for approving and supporting us to conduct and publish this research. Last but 
not least, we would like to thank the head of Records Department, and the staff who have been supportive 
during our data collection period that had taken place in their unit.   
 
Conflict of Interest Statement 
No external funding was received and the authors declared no conflict of interest. 
 
 
References 
1. Erbay A, Bodur H, Akinci E, Colpan A. Evaluation of antibiotic use in intensive care units of a tertiary care 

hospital in Turkey. J Hosp Infect. 2005,59:53 61. 
2. Meletis G. Carbapenem resistance: Overview of the problem and future prespectives. Therapeutic 

Advances in Infectious Disease. 2016, 3(1):15-21. 
3. Bajis S, Van der Bergh R, De Bruycker M, Mahama G, Van Overloop C, Satyanarayana S, Bernardo RS,  

Esmati S, Reid AJ. Antibiotic use in a district hospital in Kabul, Afghanistan: are we overprescribing? Public 
Health Action 2014, 4(4): 259 264.4. 

4. Ahiabu MA, Tersbol BP, Biritwum R, Bybjerg IC, Magnussen P. A retrospective audit of antibiotic 
prescriptions in primary health-care facilities in Eastern Region, Ghana. Health Policy and Planning, 2016, 
31:250 258. 

5. Malpani AK, John NN, Srividya VL, Santoshi Y and Paul S: A broad survey and comprehensive study on 
utilization pattern of Antibiotics in Tertiary Care Teaching Hospital in North Karnataka. Int J Pharm Sci Res 
2013; 4(2); 628-632. 

6. Lim VKE, Cheong YM, Suleiman AB. Patterns of antibiotic usage in hospitals in Malaysia. Singapore Med 
J 1993, 34: 525-528. 

7. Cheras Rehabilitation Hospital, Federal Territory of Kuala Lumpur and Putrajaya, Ministry of Health 
Malaysia. Cheras Rehabilitation Hospital Antibiotic Audit 2015. Unpublished. 2015. 

8. Adnan A., Overcoming antibiotic resistance in the hospital: A never ending battle, Med & Health Rev 
2008,1:29-44. 

9. Russell AD, Tattawasart U, Maillard JY, Furr JR. Possible link between bacterial resistance and use of 
antibiotics and biocides. Antimicrobial Agents and Chemotherapy. 1998, 42:2151.  

10. Cheong Y.M, Lim V.K.E, Jegathesan M, Suleiman A.B, Antimicrobial Resistance in 6 Malaysian General 
Hospitals, Med J Malaysia 1994, 49: 4. 

11. Ministry of Health Malaysia. National Antibiotic Guideline 2008. 2008. 
12. Ministry of Health Malaysia. National Antibiotic Guideline 2014. 2014. 
13. Lim VKE. The rational use of antibiotics. Med J Malaysia 1998, 53 (2). 
14. Ali MH, Kalima P and Maxwell SRJ. Failure to implement hospital antimicrobial prescribing guidelines: a 

comparison of two UK academic centres. Journal of Antimicrobial Chemotherapy. 2006, 57:959 962. 
15. Paterson DL and Bonomo RA. Extended-Spectrum B-lactamases: a clinical update. Clin Mircrobiology 

Review. 2006. 18(4):667-686. 



16. Bootsma AM, Laguna Pes M., Geerlings, SE and Goossens, A. Antibiotic Prophylaxis in Urologic 
Procedures: A Systematic Review. EurUrol 2008; 54(6): 1270-86. 

17. Grab, M. Antibiotic prophylaxis in urological surgery, a European viewpoint. International Journal of 
Antimicrobial Agents. 2011. 

18. Kartal ED et al. Effectiveness of ciprofloxacin prophylaxis in preventing bacteriuria caused by urodynamic 
study: A blind, randomized study of 192 patients. Urology. 2006. 67(6):1149-1153. 

 

 


