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Abstract 
Background: The extensive use of broad-spectrum antimicrobials in immunocompromised patients is 
inevitable in situations where culture and sensitivity testing is challenging. However, their overuse leads 
to an increase in antimicrobial resistance (AMR), which is a growing concern.  
Method: A repeated point prevalence survey (PPS) was conducted to assess the pattern of antimicrobial 
prescribing in a specialized cancer care hospital in Pakistan using the methodology employed by the 
European Centre of Disease Prevention and Control.  
Results: Out of 313 hospitalized patients, 156 (49.8%) were prescribed one or more antimicrobials, 82 
(50.9) in 2017 and 74 (48.7) in 2018. The average bed occupancy in the hospital was 80.3%. Fever in 
neutropenic patients (20.2%), lower respiratory tract infections (17.8%), and sepsis (14.9%) were the 
three most common clinical indications. The total number of prescribed antimicrobials was 242, of 
whom, 41 (16.9%) were given orally and 201 (83.1%) were given parenterally. The most commonly used 
antimicrobials were piperacillin plus enzyme inhibitor (31.8%), meropenem (7.9%), ceftriaxone (6.2%) 
and vancomycin (6.2%). Of the total prescribed antimicrobials, 42 (17.3%) antimicrobials were used in 
surgical departments, 89 (36.8) in adult medical departments, 73 (30.1%) in pediatric medical 
departments and 38 (15.7) in the intensive care unit (ICU). In addition to these antibacterials, there was 
relatively high use of antivirals (acyclovir; 4.1%) and antifungals (fluconazole; 3.7%, amphotericin B; 
2.9%).  
Conclusion: The study concluded that broad-spectrum antimicrobial usage in cancer hospitals in 
Pakistan is high, which can be a risk factor for the emergence of AMR. Repeated PPS is a fruitful way to 
maintain a focus on inappropriate antimicrobial use and develop pertinent intervention programs 
targeteing specific issues to improve future use. 
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Introduction 
 

The extensive use of broad-spectrum antimicrobials for immunocompromised patients is common. 
Unfortunately, the overuse of antimicrobials leads to the emergence of resistance which is growing 
exponentially worldwide, potentially rendering antimicrobials ineffective  (1). Antimicrobial resistance 
(AMR) is a major hurdle in health care service provision along with increasing economic implications (2-
5). The prescribing of colistin, which was discovered a century ago, is growing despite side-effect 
problems as physicians are forced to prescribe it again due to the emergence of carbapenem-resistant 
gram-negative bacteria (6, 7). Irrational antimicrobial use can increase direct and indirect treatment 
cost, including additional visits to the emergency department for surplus examinations or procedures, 
extra prescription load for adjuvant therapies or prolong hospital stay (8, 9). Antimicrobial stewardship 
programs (ASP) positively influence the use of antimicrobials, reducing total consumption and 
associated costs (10-14). ASPs need to be implemented in hospitals for the optimal use of 
antimicrobials; however, we know this practice can be very variable in lower and middle-income 
countries (LMICs) due to a number of challenges. These include manpower issues, training as well as the 
ready availability of laboratory services (4, 15, 16). The World Health Organization (WHO), Infectious 
Disease Society of America (IDSA), Joint Commission International (JCI) and Society of Healthcare 
Epidemiology of America (SHEA) are all involved in the implementation of ASP in different institutions to 
improve future antibiotic use. 

The rise in AMR is particularly an issue in patients who are immunocompromised from chemotherapy, 
who may experience life-threatening complications from organisms that have become resistant to 
antibiotics and the safety of surgical procedures may be threatened due to the increasing AMR. 
Inappropriate antimicrobial use is common in Pakistan (17-21). However, nationwide surveillance to 
capture data on antimicrobial use and resistance is currently not in place.  Point prevalence surveys have 
been conducted across countries to determine patterns of antimicrobial use, particularly in acute 
hospitals, as a basis for developing pertinent strategies to improve future use (22-26). As mentioned, 
this is particularly important in cancer patients given their compromised health. In addition, regular 
surveillance of antimicrobial use is particularly important in LMICs with their growing number of cancer 
patients and concerns generally about their care with limited resources in countries with existing high 
rates of infectious diseases (25, 27-30). To the best of our knowledge, we believe this is the first study to 
assess the pattern of antimicrobial prescribing in a specialized cancer care hospital of Punjab, Pakistan, 
using a Point Prevalence Survey (PPS) approach. We believe the findings will be of use not only in this 
hospital to develop pertinent interventions but also other leading hospitals in Pakistan treating cancer 
patients.  

Methodology 
Study design and settings 
The repeated PPS Data was collected using the methodology employed by the European Centre of 
Disease Prevention and Control (ECDC) (31-33). This structured survey method was used to observe and 
document hospital, ward and patient level data. The survey included all inpatients receiving an 
antimicrobial on the day of the PPS in the hospital. The data collected included details on the 
antimicrobials prescribed, their regimens, and indications. Data was collected from a 195 beds 
specialized cancer care hospital, Punjab, Pakistan. The hospital has recently been accredited by Joint 
Commission International (JCI). JCI continually strives to identify trends in health care to ensure 
standards help organizations provide safer patient care. One of several new standards developed for 
the JCI addresses the issue associated with AMR. This new standard requires organizations to develop 
and implement an antimicrobial stewardship program (ASP). The JCI recommends that hospitals develop 
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and implemented different programs to enhance the appropriate use of antibiotics including Pharmacy 
and Therapeutic Committees (P & TC) for approving restricted antimicrobials listed on the formulary, 
regular audit on the prescribing and use of antimicrobials by physicians, pharmacists and nurses, 
installation of computerized clinical decision support systems integrated into the health record and 
routine access to an infectious disease specialist.  
Application for Ethics clearance prior to the conduct of the study was sought from the Human Ethics 
Division of University College of Pharmacy, University of Punjab, Lahore (HEC/1000/PUCP/1925RPPS). 
Subsequent approval to conduct the study in the hospital was obtained from the hospital management. 
All collected data were anonymized during the time of data collection.  
 
Data collection 
The data were collected using a structured data collection tool used in previous studies (31-33). All the 
patients admitted to the ward at 0800 hrs on the day of the survey were included. All the prescribed 
antimicrobials at the time of the survey were included. Data were collected from the patients who were 
receiving at least one antimicrobial for at least one clinical condition or prophylaxis at the time of the 
survey. All antibacterial, antifungal and antiviral were cataloged as antimicrobials. Infections in more 
than one site in the same patient were reported as separate infections. All patients admitted to the 
ward after 0800 hr were not included. The details of clinical history taken from the patient’s medical 
case notes and prescribing charts were recorded. Data from all wards of this hospital were collected 
within one day. One day data was collected in March 2017 and March 2018. The Anatomical Therapeutic 
Chemical (ATC) classification of the WHO was used to classify the different antimicrobials used (34). We 
did not break the various cancers down into the various types including haematological cancers and 
solid tumours as our main goal was to gain an understanding of key issues including the extent of broad 
spectrum antibiotic use, the extent of IV versus oral use as well as issues of extended prophylaxis. 
Similarly we did not check current antimicrobial use against current antibiograms. Data were analyzed 
using the latest versions of Microsoft Excel and SPSS (version 22 IBM, California, USA).  
 
Results 
Overall antimicrobial use prevalence is presented in Table 1. During this PPS, 313 patients were 
hospitalized on the day of study.  The average bed occupancy in the hospital was 80.3%. Out of these, 
156 (49.8%) patients were using one or more antimicrobials, 82 (50.9) in 2017 and 74 (48.7) in 2018. 
 The total number of prescribed antimicrobials was 242, of whom, 41 (16.9%) were given orally and 201 
(83.1%) were given parenterally. Of the total 242 antibiotics, 140 were given in 2017 and 102 in 2018 
representing a 27.14% reduction. The average number of antimicrobials prescribed per patient was 
1.56. Of the total prescribed antimicrobials, 42 (17.3%) antimicrobials were used in surgical 
departments, 89 (36.8%) in adult medical departments, 73 (30.1%) in pediatric medical departments and 
38 (15.7%) in the ICU. The admitted patients were more likely to receive antimicrobials as per their 
therapeutic indication, 106 (75.7%) in 2017 and 64 (62.7%) in 2018. All antimicrobials for surgical 
prophylaxis were given for more than one day.  For the management of infections, 117 (68.8%) 
antimicrobials were given for community-acquired infections whereas 53 (31.2%) were given for 
hospital-acquired infections.  In half of the cases, the reasons for prescribing antimicrobials were not 
mentioned in the patient’s medical file.  
Physicians in the hospital were currently prescribing 24 different types of antimicrobials. The details 
about their use for different clinical indications are given in Tables 2, 3 & 4.  Fever in the neutropenic 
patient (20.2%), lower respiratory tract infection (17.8%), and sepsis (14.9%) were the three most 
common clinical indications for antimicrobial use. However, the number of patients with these 
conditions were less in 2018 as compared to 2017. The most commonly used antimicrobials were 
piperacillin, enzyme inhibitor (31.8%), meropenem (7.9%), ceftriaxone (6.2%) and vancomycin (6.2%). 
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Interestingly, there was a significant reduction in the use of meropenem in 2018. In addition to these 
antibacterial, relatively high use of antiviral (acyclovir; 4.1%) and antifungal (fluconazole; 3.7%, 
amphotericin B; 2.9%) was observed.  
 
Discussion 
Antimicrobial surveillance is important to identify the targets for quality improvement and to control the 
emergence of AMR, especially among immunocompromised patients. In the present study, the 
prevalence of antimicrobial use appears high at 49.8%, which is higher than the prevalence reported in 
previous studies (33), but less than China (35). This may be because of the nature of the patients. The 
high proportion of broad-spectrum antimicrobial use in this present study is a concern as lower use of 
broad-spectrum antimicrobials indicates better prescribing practice (36). The UK has effectively 
managed to decrease the use of the broad spectrum antimicrobial use by introducing ASPs (13, 14), 
providing guidance to others. This high use of broad-spectrum antimicrobials may be because of patient 
factors or the severity of diseases. The specialized cancer care hospitals have more 
immunocompromised patients as compared to small hospitals. This will be investigated further in future 
research projects.  
Another concern is the very high use of parenteral antimicrobials in this study, which may be due to the 
high use of broad-spectrum antimicrobials for which no per-oral equivalent is available. In addition, a 
number of physicians consider parenteral therapy is better than oral administration and that (37). 
Additionally, parenteral antimicrobial use is unavoidable in immunocompromised patients with life-
threatening infections. Whenever possible though, hospitals should develop institutional guidelines to 
switch from IV to oral therapy (38, 39). The timely change to oral from parenteral therapy is a potential 
quality parameter, owing to its many benefits, such as reduced costs, reduced possibility of catheter-
related infections and the likelihood of early discharge (38, 40, 41). However, it is not fully recognized 
yet to what level different routes of antimicrobial administration have on AMR rates (42).   
Future strategies to rationalize antibiotic use can include looking at ways to reduce the extend of 
extended prophylaxis to prevent surgical site infections as this can enhance AMR rates as well as the 
extent of hospitalization (43). This can be followed up as part of implementing ASPs in this hospital, 
acknowledging these are more difficult in LMICs (4, 12). We will be following this up in the future in this 
hospital to improve future antimicrobial use. ASPs can include prescribing guidance and categories of 
antimicrobial use, e.g. restriction of certain antibiotics. ASPs can also include greater use of culture and 
sensitivity reports with less reliance on the empiric use of antibiotics, as well as emphasizing the need to 
document the rationale for the antibiotic chosen in terms of potential organisms and the infection site. 
ASPs can also reduce the length of prescribing of antibiotics to reduce surgical site infections in cancer 
patients given concerns with longer lengths (43, 44) as well as enhance earlier switching from IV to oral 
antibiotics where appropriate.  However, implementing an ASP takes resources and time. It may be 
useful to initiate small and grow, and we will be pursuing this in our hospital. We are aware that there 
are some limitations with our study. Firstly, it was not possible to evaluate the appropriateness of 
antimicrobial treatment due to the absence of institutional and national antimicrobial prescribing 
guidelines. This can be a critical part of any future ASP in the hospital. Secondly, we have not checked 
the type of cancer, type micro-organism and co-morbid conditions of each patients for some of the 
reasons stated. This will be followed up in future research as part of ASPs. Lastly, as this was the first PPS 
in this cancer care hospital, successive surveys must be conducted in other hospitals to know the exact 
pattern of use in cancer patients.   
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Conclusion 
There is a concern regarding the high use of broad-spectrum antimicrobials in this cancer hospital, which 
can be a risk factor for the emergence of multidrug-resistant microbes. Repeated PPS is a fruitful way to 
maintain a focus on appropriate antimicrobial use leading to the development of pragmatic intervention 
programs targeted at specific issues. 
 
Funding 
This paper was not funded. 
  

Declaration of interest 
The authors have no relevant affiliations or financial involvement with any organization or entity with a 
financial interest in or financial conflict with the subject matter or materials discussed in the manuscript. 
This includes employment, consultancies, honoraria, stock ownership or options, expert testimony, 
grants or patents received or pending, or royalties. 
  
Reviewer disclosures 
Peer reviewers on this manuscript have no relevant financial or other relationships to disclose. 

 
Acknowledgments 
This study would not have been possible without the contribution and involvement of administration 
and staff of the hospital. Their cooperation is thankfully appreciated. 
 
Contributions of authors 
Z Saleem and M A Hassali were involved in the conception and design of the study. M A Hassali, O A 
Bhutta and F K Hashmi helped in analysis and interpretation of the data. M A Hassali, B Godman and Z 
Saleem were involved in the drafting of the paper. Z Saleem and B Godman revised it critically for 
intellectual content. M A Hassali gave the final approval of the version to be published. All authors agree 
to be accountable for all aspects of the work. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Information Classification: General 

 
 
 
 
 
 
 
 
References 
1. Saleem Z, Hassali MA. Travellers take heed: Outbreak of extensively drug resistant (XDR) typhoid 
fever in Pakistan and a warning from the US CDC. Travel medicine and infectious disease. 2018. 
2. Saleem Z, Hassali MA, Hashmi FK. Pakistan's national action plan for antimicrobial resistance: 
translating ideas into reality. The Lancet Infectious Diseases. 2018;18(10):1066-7. 
3. Founou RC, Founou LL, Essack SY. Clinical and economic impact of antibiotic resistance in 
developing countries: A systematic review and meta-analysis. PloS one. 2017;12(12):e0189621. 
4. Cox JA, Vlieghe E, Mendelson M, Wertheim H, Ndegwa L, Villegas MV, et al. Antibiotic 
stewardship in low- and middle-income countries: the same but different? Clinical microbiology and 
infection : the official publication of the European Society of Clinical Microbiology and Infectious 
Diseases. 2017;23(11):812-8. 
5. O'Neill J. Securing new drugs for future generations: the pipeline of antibiotics. The review of 
antimicrobial resistance. Available at URL: https://amr-
review.org/sites/default/files/SECURING%20NEW%20DRUGS%20FOR%20FUTURE%20GENERATIONS%2
0FINAL%20WEB_0.pdf. 
6. Falagas ME, Rafailidis PI. Re-emergence of colistin in today's world of multidrug-resistant 
organisms: personal perspectives. Expert opinion on investigational drugs. 2008;17(7):973-81. 
7. Karaaslan A, Çağan E, Kadayifci EK, Atıcı S, Akkoç G, Yakut N, et al. Intravenous Colistin Use for 
Multidrug-Resistant Gram-Negative Infections in Pediatric Patients. Balkan Medical Journal. 
2016;33(6):627. 
8. Kotwani A, Wattal C, Joshi P, Holloway K. Irrational use of antibiotics and role of the pharmacist: 
an insight from a qualitative study in New Delhi, India. Journal of clinical pharmacy and therapeutics. 
2012;37(3):308-12. 
9. Slama TG, Amin A, Brunton SA, File TM, Milkovich G, Rodvold KA, et al. A clinician’s guide to the 
appropriate and accurate use of antibiotics: the Council for Appropriate and Rational Antibiotic Therapy 
(CARAT) criteria. Elsevier; 2005. 
10. Magedanz L, Silliprandi EM, dos Santos RP. Impact of the pharmacist on a multidisciplinary team 
in an antimicrobial stewardship program: a quasi-experimental study. Int J Clin Pharm. 2012;34(2):290-4. 
11. Cox JA, Vlieghe E, Mendelson M, Wertheim H, Ndegwa L, Villegas MV, et al. Antibiotic 
stewardship in low- and middle-income countries: the same but different? Clinical Microbiology and 
Infection. 2017. 
12. Pulcini C. Antibiotic stewardship: update and perspectives. Clinical microbiology and infection : 
the official publication of the European Society of Clinical Microbiology and Infectious Diseases. 
2017;23(11):791-2. 
13. Ashiru-Oredope D, Sharland M, Charani E, McNulty C, Cooke J. Improving the quality of 
antibiotic prescribing in the NHS by developing a new Antimicrobial Stewardship Programme: Start 
Smart—Then Focus. Journal of antimicrobial chemotherapy. 2012;67(suppl_1):i51-i63. 
14. Sviestina I, Aston J, Mozgis D. Comparison of antimicrobial prescribing between two specialist 
paediatric centres in the UK and Latvia. European Journal of Hospital Pharmacy: Science and Practice. 
2013:ejhpharm-2012-000179. 

https://amr-review.org/sites/default/files/SECURING%20NEW%20DRUGS%20FOR%20FUTURE%20GENERATIONS%20FINAL%20WEB_0.pdf
https://amr-review.org/sites/default/files/SECURING%20NEW%20DRUGS%20FOR%20FUTURE%20GENERATIONS%20FINAL%20WEB_0.pdf
https://amr-review.org/sites/default/files/SECURING%20NEW%20DRUGS%20FOR%20FUTURE%20GENERATIONS%20FINAL%20WEB_0.pdf


 

 

Information Classification: General 

15. Fadare JO, Ogunleye O, Iliyasu G, Adeoti A, Schellack N, Engler D, et al. Status of antimicrobial 
stewardship programs in Nigerian tertiary healthcare facilities; findings and implications. Journal of 
global antimicrobial resistance. 2018. 
16. Kalungia AC, Mwambula H, Munkombwe D. Assessment of knowledge and perception on 
antimicrobial stewardship among physicians and pharmacists at University Teaching Hospitals in Zambia. 
MURIA 4; 2018: 16-17. Available at URL: file:///C:/Users/mail/Downloads/Consolidated-abstract-
booklet%20(4).pdf. 
17. Saleem Z, Hassali MA, Godman B, Hashmi FK, Saleem F. A multicenter point prevalence survey of 
health care-associated infections in Pakistan: Findings and implications. American journal of infection 
control. 2018. 
18. Riaz H, Godman B, Hussain S, Malik F, Mahmood S, Shami A,  Bashir S. Prescribing of 
bisphosphonates and antibiotics in Pakistan: challenges and opportunities for the future. JPHSR 
2015;6:111-21. 
19. Atif M, Sarwar MR, Azeem M, Umer D, Rauf A, Rasool A. Assessment of WHO/INRUD core drug 
use indicators in two tertiary care hospitals of Bahawalpur, Punjab, Pakistan. J Pharm Policy Pract. 
2016;9. 
20. Editorial. The antibiotics resistance crisis: an emerging public health disaster - The misuse of 
antibiotics has reduced the effect of these drugs. DAWN 2017. Available at URL: 
https://www.dawn.com/news/1328924. 
21. Saleem Z, Saeed H, Ahmad M, Yousaf M, Hassan HB, Javed A, et al. Antibiotic Self-Prescribing 
Trends, Experiences and Attitudes in Upper Respiratory Tract Infection among Pharmacy and Non-
Pharmacy Students: A Study from Lahore. PloS one. 2016;11(2):e0149929. 
22. . !!! INVALID CITATION !!! {Amadeo, 2010 #678;Versporten, 2018 #1031;Tiroyakgosi, 2018 
#2699;Okoth, 2018 #3285;Saleem, 2019 #4889}. 
23. Amadeo B, Zarb P, Muller A, Drapier N, Vankerckhoven V, Rogues AM, et al. European 
Surveillance of Antibiotic Consumption (ESAC) point prevalence survey 2008: paediatric antimicrobial 
prescribing in 32 hospitals of 21 European countries. The Journal of antimicrobial chemotherapy. 
2010;65(10):2247-52. 
24. Versporten A, Zarb P, Caniaux I, Gros MF, Drapier N, Miller M, et al. Antimicrobial consumption 
and resistance in adult hospital inpatients in 53 countries: results of an internet-based global point 
prevalence survey. The Lancet Global health. 2018;6(6):e619-e29. 
25. Tiroyakgosi C, Matome M, Summers E, Mashalla Y, Paramadhas BA, Souda S, et al. Ongoing 
initiatives to improve the use of antibiotics in Botswana: University of Botswana symposium meeting 
report. Expert review of anti-infective therapy. 2018;16(5):381-4. 
26. Dlamini NN, Meyer JC, Kruger D, Kurdi A, Godman B, Schellack N. Feasibility of using point 
prevalence surveys to assess antimicrobial utilisation in public hospitals in South Africa: a pilot study and 
implications. Hospital practice (1995). 2019;47(2):88-95. 
27. IARC. World Cancer Report 2014. Editors BW Stewart and CP Wild. Available at URL: 
http://www.searo.who.int/publications/bookstore/documents/9283204298/en/. 
28. Chalkidou K, Marquez P, Dhillon PK, Teerawattananon Y, Anothaisintawee T, Gadelha CA, et al. 
Evidence-informed frameworks for cost-effective cancer care and prevention in low, middle, and high-
income countries. The Lancet Oncology. 2014;15(3):e119-31. 
29. Atieno OM, Opanga S, Martin A, Kurdi A, Godman B. Pilot study assessing the direct medical cost 
of treating patients with cancer in Kenya; findings and implications for the future. Journal of medical 
economics. 2018;21(9):878-87. 
30. Nakwatumbah S, Kibuule D, Godman B, Haakuria V, Kalemeera F, Baker A, et al. Compliance to 
guidelines for the prescribing of antibiotics in acute infections at Namibia's national referral hospital: a 
pilot study and the implications. Expert review of anti-infective therapy. 2017;15(7):713-21. 

https://www.dawn.com/news/1328924
http://www.searo.who.int/publications/bookstore/documents/9283204298/en/


 

 

Information Classification: General 

31. Lusignani LS, Blacky A, Starzengruber P, Diab-Elschahawi APM, Wrba DIT, Presterl E. A national 
point prevalence study on healthcare-associated infections and antimicrobial use in Austria. Wiener 
klinische Wochenschrift. 2016;128(3-4):89-94. 
32. Versporten A, Sharland M, Bielicki J, Drapier N, Vankerckhoven V, Goossens H. The antibiotic 
resistance and prescribing in European Children project: a neonatal and pediatric antimicrobial web-
based point prevalence survey in 73 hospitals worldwide. The Pediatric infectious disease journal. 
2013;32(6):e242-e53. 
33. Ansari F, Erntell M, Goossens H, Davey P, Group EIHCS. The European surveillance of 
antimicrobial consumption (ESAC) point-prevalence survey of antibacterial use in 20 European hospitals 
in 2006. Clinical infectious diseases. 2009;49(10):1496-504. 
34. World Health Organization WH. Collaborating centre for drug statistics methodology. Guidelines 
for ATC classification and DDD assignment. 2009;3. 
35. Ren N, Zhou P, Wen X, Li C, Huang X, Guo Y, et al. Point prevalence survey of antimicrobial use in 
Chinese hospitals in 2012. American journal of infection control. 2016;44(3):332-9. 
36. Fitzpatrick RW, Edwards CM. Evaluation of a tool to benchmark hospital antibiotic prescribing in 
the United Kingdom. Pharmacy World & Science. 2008;30(1):73-8. 
37. Reynolds L, McKee M. Factors influencing antibiotic prescribing in China: an exploratory analysis. 
Health policy. 2009;90(1):32-6. 
38. Cyriac JM, James E. Switch over from intravenous to oral therapy: A concise overview. Journal of 
pharmacology & pharmacotherapeutics. 2014;5(2):83-7. 
39. Lorgelly PK, Atkinson M, Lakhanpaul M, Smyth AR, Vyas H, Weston V, et al. Oral versus iv 
antibiotics for community-acquired pneumonia in children: a cost-minimisation analysis. European 
Respiratory Journal. 2010;35(4):858-64. 
40. Schellack N, Bronkhorst E, Coetzee R, Godman B, Gous A, Kolman S, et al. SASOCP position 
statement on the pharmacist's role in antibiotic stewardship. Southern African Journal of Infectious 
Diseases. 2018;33(1):28-35 
41. Sze WT, Kong MC. Impact of printed antimicrobial stewardship recommendations on early 
intravenous to oral antibiotics switch practice in district hospitals. Pharmacy practice. 2018;16(2):855. 
42. Zhang L, Huang Y, Zhou Y, Buckley T, Wang HH. Antibiotic administration routes significantly 
influence the levels of antibiotic resistance in gut microbiota. Antimicrobial agents and chemotherapy. 
2013;57(8):3659-66. 
43. Haque M, McKimm J, Godman B, Abu Bakar M, Sartelli M. Initiatives to reduce postoperative 
surgical site infections of the head and neck cancer surgery with a special emphasis on developing 
countries. Expert review of anticancer therapy. 2019;19(1):81-92. 
44. Mwita JC, Souda S, Magafu M, Massele A, Godman B, Mwandri M. Prophylactic antibiotics to 
prevent surgical site infections in Botswana: findings and implications. Hospital practice. 2018;46(3):97-
102. 

 
Table legends 

Table 1: Overall antimicrobial use prevalence  
Table 2: Antimicrobial Use Prevalence in Different Indications 
Table 3: Use prevalence of main antimicrobials classes  
Table 4: Antimicrobials use prevalence   
 

  



 

 

Information Classification: General 

Table 1: Overall antimicrobial use prevalence  

Characteristics N (%) 2017 2018 % change Total 

Hospitalized patients (Bed Occupancy) 161 (82.6) 152 (77.9) -5.59 313 (80.3) 

Number of treated patients 82 (50.9) 74 (48.7) -9.76 156 (49.8) 

Prescribed antibiotics 140  102  -27.14 242 

Prescribed antibiotics by departments     

Adult Intensive Care Unit 16 (11.4) 22 (26.6) 37.50  38 (15.7) 

Adult Surgical Ward 19 (13.6) 23 (27.5) 21.05  42 (17.3) 

Adult Haematology-Oncology Ward 54 (38.6) 35 (34.4) -35.19 89 (36.8) 

Pediatric Haematology-Oncology Ward 51 (36.4) 22 (11.8) -56.86 73 (30.1) 

Route of administration     

Oral 25 (17.9) 16 (15.7) -36.00 41 (16.9) 

Parenteral 115 (82.1) 86 (84.3) -25.22 201 (83.1) 

Indication     

Therapeutic use 106 (75.7) 64 (62.7) -39.62 170 (70.2) 

Prophylaxic use 34 (25.3) 38 (37.3) 11.76 72 (15.7) 

Indication for prophylaxis     

Medical 18 (52.9) 13 (34.2) -27.78 31 (43.1) 

Surgical 16 (47.1) 25 (65.8) 56.25 41 (56.9) 

Indication for infection     

Community-acquired 69 (65.1) 48 (75.0) -30.43 117 (68.8) 

Hospital-acquired 37 (34.9) 16 (25.0) -56.76 53 (31.2) 

Reason on Notes     

Yes 78 (55.7) 32 (31.4) -58.97 110 (45.5) 

No 62 (44.3) 70 (68.6) 12.90 132 (54.5) 

Empirical Therapy 92 (65.7) 95 (93.1) 3.26 187 (77.2) 

Culture Reports 22 21 -4.55 43 

 
 
Table 2: Antimicrobial Use Prevalence in Different Indications 

Indications 2017 2018 % change Total 

Fever in the Neutropenic patient 38 (27.1) 11 (10.8) -71.05 49 (20.2) 

Lower Respiratory Tract Infection 26 (18.6) 17 (16.7) -34.62 43 (17.8) 

Sepsis 19 (13.6) 17 (16.7) -10.53 36 (14.9) 

Skin and Soft Tissues Infections 15 (10.7) 7 (6.9) -53.33 22 (9.1) 

Obstetric or Gynaecological Prophylaxis 6 (4.3) 12 (11.8) 100.00 18 (7.4) 

Gastro-Intestinal Tract Infections 12 (8.6) 4 (3.9) -66.67 16 (6.6) 

General Medical Prophylaxis 4 (2.9) 12 (11.9) 200.00 16 (6.6) 

Gastro-Intestinal Tract Prophylaxis 2 (1.4) 7 (6.9) 250.00 9 (3.7) 

Bone & Joint Prophylaxis 3 (2.1) 5 (4.9) 66.67 8 (3.3) 

Lower Urinary Tract Infection 6 (4.3) 1 (1.0) -83.33 7 (2.9) 

Upper Respiratory Tract Infection 2 (1.4) 2 (2.0) 0.00 4 (1.7) 

Other 5 (3.5) 7 (6.9) 40.00 12 (5.0) 

 
 
 



 

 

Information Classification: General 

Table 3: Use prevalence of main antimicrobials classes  

Antibiotics  2017 2018 % change Total 

ANTIBACTERIALS (J01) 119 (85) 86 (84.3) -27.73 205 (84.7) 

Penicillins (J01C) 49 (35.0) 40 (39.2) -18.37 89 (36.8) 

Cephlosporins & Penams (J01D) 37 (26.4) 15 (14.7) -59.46 52 (21.2) 

Sulfonamides & trimethoprim (J01E) 4 (2.9) 10 (9.8) 150.00 14 (5.8) 

Macrolides & lincosamides (J01F) 7 (5.0) 8 (7.8) 14.29 15 (6.2) 

Aminoglycosides (J01G) 1 (0.7) 1 (1.0) 0.00 2 (0.8) 

Quinolones (J01M) 4 (2.9) 4 (3.9) 0.00 8 (3.3) 

Other antibacterials (J01X) 17 (12.1) 8 (7.8) -52.94 25 (10.3) 

ANTIMYCOTICS (J02) 10 (7.1) 9 (8.8) -10.00 19 (7.9) 

ANTIVIRALS  (J05) 5 (3.6) 6 (5.9) 20.00 11 (4.5) 

ANTIPROTOZOALS (P01) 1 (0.7) - -100.00 1 (0.4) 

ANTIDIARRHEALS (A07) 5 (3.6) - -100.00 5 (2.1) 

 
Table 4: Antimicrobials use prevalence   

Antibiotics 2017 2018 % change Total 

Piperacillin, enzyme inhibitor (J01CR05) 40 (28.6) 37 (36.3) -7.50 77 (31.8) 

Meropenem (J01DH02) 14 (10.0) 5 (4.9) -64.29 19 (7.9) 

Ceftriaxone (J01DD04) 10 (7.1) 5 (4.9) -50.00 15 (6.2) 

Vancomycin (J01XA01) 9 (6.4) 6 (5.9) -33.33 15 (6.2) 

Co-trimoxazole (J01EE01) 4 (2.9) 10 (9.8) 150.00 14 (5.8) 

Azithromycin (J01FA10) 7 (5.0) 7 (6.9) 0.00 14 (5.8) 

Co-amoxiclav (J01CR02) 9 (6.4) 3 (2.9) -66.67 12 (5.0) 

Aciclovir (J05AB01) 5 (3.6) 5 (4.9) 0.00 10 (4.1) 

Fluconazole (J02AC01) 4 (2.9) 5 (4.9) 25.00 9 (3.7) 

Amphotericin B (J02AA01) 4 (2.9) 3 (2.9) -25.00 7 (2.9) 

Cefuroxime (J01DC02) 3 (2.1) 3 (2.9) 0.00 6 (2.5) 

Imipenem and enzyme inhibitor (J01DH51) 5 (3.6) 1 (1.0) -80.00 6 (2.5) 

Metronidazole (J01XD01) 6 (4.3) - -100.00 6 (2.5) 

Ciprofloxacin (J01MA02) 3 (2.1) 2 (2.0) -33.33 5 (2.1) 

Others 14 (10.0) 10 (9.8) -28.57 24 (9.9) 

 
 


