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Abstract

A point-prevalence study of antimicrobial use among inpatients at 5 public hospitals in Sri Lanka 

revealed that 54.6% were receiving antimicrobials: 43.1% in medical wards, 68.0% in surgical 

wards, and 97.6% in intensive care wards. Amoxicillin-clavulanate was most commonly used for 

major indications. Among patients receiving antimicrobials, 31.0% received potentially 

inappropriate therapy.

Antimicrobial resistance is a global public health crisis and is largely driven by antimicrobial 

use.1 In the United States, up to 30% of antimicrobials used in hospitals are unnecessary or 

are prescribed incorrectly. In low- or middle-income countries (LMICs), antimicrobial 

overuse appears to be greater.2 Point-prevalence surveys offer an initial feasible step for 

describing antimicrobial use and identifying targets to reduce inappropriate use.1,3 The 

objective of this study was to use point-prevalence surveys to identify the prevalence, 

patterns, and indications of antimicrobial use among patients admitted to public hospitals in 

the Southern Province, Sri Lanka.
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Materials and Methods

Study design and setting

A point-prevalence study of antimicrobial use was conducted using single-day cross-

sectional surveys among inpatients at 5 public hospitals in the Southern Province, Sri Lanka, 

from June 14, 2017, to August 10, 2017. Surveys were conducted at 1 tertiary-care hospital 

(1,745 beds), 1 secondary-care hospital (365 beds), and 3 primary-care hospitals (26 beds, 

60 beds, and 104 beds).4

Study population and data collection

Trained research assistants visited the prespecified wards at 8:00 A.M. on survey days. All 

patients hospitalized on the ward at the time of survey were included. Patient medical 

records were used to collect sociodemographic information and clinical data including 

antimicrobials prescribed at the time of survey.5 Antibiotics, antifungals, and antivirals 

prescribed via the intravenous or oral route were recorded. On average, a research assistant 

spent 10–15 minutes reviewing each patient chart.

The Ruhuna University Ethical Review Committee and the Duke University Institutional 

Review Board approved this study. The directors of each hospital and the Regional Director 

of Health Services, Galle, Sri Lanka also approved this study.

Data analysis

Data were entered into a Research Electronic Data Capture (REDCap) database and 

statistical analyses were performed using R version 3.4.1 software (R Foundation for 

Statistical Computing, Vienna, Austria). Overall prevalence of antimicrobial use was defined 

as the number of patients receiving ≥1 antimicrobial agent at the time of survey divided by 

the total number of patients. Demographic and clinical characteristics associated with 

antimicrobial use were assessed using the χ2 and Kruskall-Wallis tests. Potentially 

inappropriate antimicrobial use was defined as (1) antimicrobial use discordant with the Sri 

Lanka College of Microbiologists’ guidelines for common indications and (2) redundant 

combinations of antimicrobials.6 Guideline-discordant therapy was defined as the use of any 

antimicrobial not recommended as primary therapy for lower respiratory tract infection, 

cellulitis/soft-tissue infection, urinary tract infection, surgical prophylaxis, or upper 

respiratory infection. Redundant therapy was defined as the concurrent use of ≥2 β-lactam 

antibiotics or ≥2 antibiotics active against anaerobes, Pseudomonas aeruginosa, or 

methicillin-resistant Staphylococcus aureus.

Results

Study population

In total, 1,709 patients were included in the point-prevalence surveys: 1,190 (69.6%) from 

the tertiary-level hospital, 371 (21.7%) from the secondary-level hospital, and 148 (8.7%) 

from the primary-level hospitals. Among the screened patients, 943 (55.2%) were in medical 

wards, 465 (27.2%) were in surgical wards, 221 (12.9%) were in pediatric wards, and 80 

(4.7%) were in intensive care units. Most patients (55.6%) were male, and the median age 
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was 42.2 years (interquartile range [IQR], 21–63 years) (Supplemental Table 1). Only 25 

patients (1.5%) had a reported antimicrobial allergy, with most common allergies being to β-

lactam antibiotics. Median hospitalization duration at the time of the survey was 5.9 days 

(IQR, 2–6 days).

Prevalence of antimicrobial use

Among 1,709 patients enrolled in the study, 54.7% (95% CI, 52.3%–57.1%) were receiving 

≥1 antimicrobial agent at time of survey. Prevalence of antimicrobial use did not vary across 

hospitals of different care levels (P = .439) but did vary significantly across ward types: 

43.1% in medical wards, 68.0% surgical wards, 61.1% in pediatric wards, and 97.6% in 

intensive care units (P < .001).

Patients receiving antimicrobial therapy had a longer duration of hospitalization at time of 

survey (median, 7.0 vs 4.5 days; P < .001) and were more likely to have a history of diabetes 

mellitus (18.5% vs 12.7%; P= .001) or chronic pulmonary disease (10.9% vs 5.4%; P<.001) 

than patients not receiving antimicrobials (Supplemental Table 1).

Antimicrobials prescribed

Among 935 patients who were prescribed antimicrobials, the most commonly prescribed 

antimicrobial was amoxicillin/clavulanic acid (n = 316, 33.8% of patients receiving 

antimicrobials) (Fig. 1). Other commonly used antimicrobials included third-generation 

cephalosporins (n = 221, 23.6%), metronidazole (n = 155, 16.6%), clarithromycin (n = 115, 

12.3%), second-generation cephalosporins (n = 100, 10.7%), and carbapenems (n = 97, 

10.4%). Approximately half of patients (n = 451, 48.2%) were receiving 2 or more 

antimicrobial agents at the time of survey (Supplemental Table 2).

Indications for antimicrobial use

Among 935 patients on antimicrobial therapy, 350 (44.9%) had indications explicitly written 

in medical charts; 54.9% had indications that were inferred by research assistants based on 

the clinical record; and 16.6% did not have indications that were written or could be 

inferred. Overall, the most common indications for antimicrobial use were lower respiratory 

tract infection/pneumonia (20.7% of patients receiving antimicrobials), cellulitis/abscess/

soft-tissue infection (19.4%), urinary tract infection/pyelonephritis (9.7%), surgical 

prophylaxis (7.8%), and upper respiratory tract infection (4.3%; Supplemental Table 2). 

Among 935 patients receiving antimicrobial therapy, only 135 (14.4%) had a culture result 

relevant to the indication for antimicrobial therapy at the time of survey.

Potentially inappropriate antimicrobial use

When compared with local treatment guidelines, 22.6% of antimicrobials for the 5 most 

common indications were potentially inappropriate (Table 1).6 In addition, 160 patients 

(17.1%) were receiving potentially redundant therapy (Supplemental Table 2). Overall, 290 

(31.0%) of patients were receiving potentially inappropriate antimicrobial therapy that was 

either guideline discordant or redundant.
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Discussion

Antimicrobial resistance is a growing global problem. Antimicrobial point-prevalence 

surveys are a feasible initial step in evaluating antimicrobial use and identifying targets for 

improvement.1,2,7 We report the first point-prevalence study of antimicrobial use in public 

hospitals in Sri Lanka.

In our study, prevalence of antimicrobial use was ~50%, similar to figures reported from 

other Asian and LMIC settings.9,10 We discovered that antimicrobial use was highest in 

surgical wards and intensive care units, perhaps due to greater acuity. Unnecessary and 

inappropriate broad-spectrum antimicrobial use needs to be identified and addressed in 

future studies.

Among patients receiving antimicrobial therapy, nearly 40% did not have a clear indication 

documented in the medical chart, and another 15% did not have an indication that was 

documented or could be inferred. Prior studies have shown that documenting an indication 

for antimicrobials reduces inappropriate therapy, and this action may be a target for future 

antimicrobial stewardship efforts.10

Nearly one-third of patients were receiving either guideline-discordant or redundant therapy. 

This estimate may be conservative because we did not account for dosing and duration in 

our assessments. In addition, upper respiratory infection, which is usually viral in etiology, 

was the fifth most common indication for antimicrobial use. We could not assess whether 

antimicrobials were warranted for the specific upper respiratory infections in this study. 

Finally, ~10% of patients were receiving carbapenem therapy, and this class was among the 

most commonly used for lower respiratory infection, urinary tract infection, and surgical 

prophylaxis. The need for broad-spectrum therapy with carbapenems is another area for 

future study.

Our study was limited by the use of medical charts, which may contain incomplete 

information, especially for patients admitted on the day of survey. Potentially redundant 

combinations of antimicrobials were identified based on spectrum of activity, and 

combination use may have been warranted in some patients. Finally, we only considered 

primary therapy as listed in the guidelines as appropriate, and some patients may have been 

receiving alternate or other therapy appropriately.

In conclusion, a point-prevalence study was feasible and effective at identifying potentially 

inappropriate antimicrobial use in southern Sri Lanka. Opportunities for improving 

antimicrobial use were identified and should be addressed by future antimicrobial 

stewardship efforts.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1. 
Antimicrobial agents used at primary, secondary, and tertiary-level hospitals, southern Sri 

Lanka, 2017.
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