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ABSTRACT

Background: Antimicrobial resistance of bacteria (AMR) is continuously
increasing around the world. According to the Thailand Antimicrobial
Resistance Management Strategic Plan, it is necessary to rely on effective,
reliable, and comprehensive information to achieve the goal of controlling
and preventing the spread of AMR. All of these require standardized
microbiology labs, patient infectious disease databases, and patient-derived
antimicrobial medication information.

Objectives: To study the relationship between antimicrobial use dosage and
antimicrobial resistance in Thungsong Hospital, Nakhon Si Thammarat
Province.

Method of study: Evaluating retrospective data. Antimicrobial resistance
of four bacterial strains, namely Acinetobacter baumannii, Pseudomonas
aeruginosa, Escherichia coli, and Klebsiella pneumonia, from 2015-2021.
Results: P. aeruginosa was found to be susceptible to Ciprofloxacin. The
percentage of resistant strains considerably declined in a downward
direction (p = 0.021). K. pneumoniae is susceptible to Ertapenem,
Gentamycin, and Meropenem in an increasing direction (p = 0.006, 0.037
and 0.016 respectively) and E. coli is susceptible to Meropenem and
Piperacillin/Tazobactam. P. aeruginosa and K. pneumoniae were related in
the same direction to the use of Ceftazidime (r = 0.84, p = 0.019 and
r=0.82, p=0.023)

Conclusions: The increase in ceftazidime use may be due to an increase in
the number of hospital stays and when correlated with antimicrobial
resistance rates. It was found to be associated with P. aeruginosa and
K. pneumoniae. Therefore, hospital should continue to increase long-term
prevention and control measures for drug resistance.
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Table 1. Trends in Bacterial Antimicrobial Resistance Rates

Percentage of drug-resistant bacteria in a year

Organisms/ Antimicrobial g™ 559 2560 2561 2562 2563 2564 Pvalue
Acinetobacter baumannii
Amikacin 55.60 19.20 59.60 46.20 52.87 64.90 59.07 0.274
Ciprofloxacin 52.90 46.20 69.70 59.31 65.96 72.8.3 56.00 0.593
Cefotaxime 81.50 46.20 75.75 60.68 68.06 75.84 70.76 0.787
Ceftazidime 81.50 38.50 73.74 60.68 65.96 75.09 67.07 0.794
Piperacillin/Tazobactam 52.85 66.38 56.24 38.67 66.24 70.40 72.55 0.258
Meropenem 59.30 30.80 70.70. 50.34 63.15 70.94 67.07 0.235
Pseudomonas aeruginosa
Amikacin 11.50 14.50 11.71 6.13 7.92 13.02 411 0.171
Ciprofloxacin 30.80 29.10 15.62 9.20 13.21 14.94 8.98 0.021*
Cefotaxime 88.50 95.20 100.00 95.84 86.78 96.72 98.78 0.488
Ceftazidime 38.50 32.30 24.21 20.24 25.99 22.98 23.97 0.059
Piperacillin/Tazobactam 15.17 23.85 31.25 35.85 41.67 57.48 47.57 0.002**
Meropenem 17.30 24.20 22.23 12.26 18.89 21.07 16.10 0.586
Klebseilla pneumoniae
Amikacin 0.00 3.70 1.86 0.00 7.29 2.15 1.94 0.587
Ciprofloxacin 36.70 41.50 37.85 32.95 38.02 40.08 33.90 0.548
Cefotaxime 43.90 45.10 65.14 14.04 55.11 48.92 46.00 0.967
Ceftazidime 38.80 45.10 51.86 46.96 48.95 48.92 46.00 0.262
Ertapenem 0.39 1.27 3.27 4.10 5.81 5.98 4.80 0.006*
Gentamycin 25.25 34.80 28.97 21.96 25.00 20.04 14.03 0.037*
Klebseilla pneumoniae

Meropenem 0.88 1.80 1.09 1.89 9.06 10.99 7.99 0.016**
Piperacillin/Tazobactam 7.26 6.79 4.84 6.82 7.53 8.57 7.37 0.313
Escherichia coli
Amikacin 0.50 0.70 1.07 0.97 1.06 0.12 1.04 0.838
Ciprofloxacin 56.30 58.50 58.09 59.50 64.00 60.00 58.02 0.313
Cefotaxime 41.50 48.10 59.03 51.92 54.07 47.00 40.02 0.778
Ceftazidime 24.60 23.70 51.08 44.98 49.06 47.00 44.97 0.077
Ertapenem 0.21 2.54 2.30 3.09 3.08 2.20 3.55 0.362
Gentamycin 30.00 40.14 37.05 33.98 33.06 33.00 29.08 0.346
Meropenem 0.50 0.70 1.09 0.97 0.97 3.00 4.04 0.013*
Piperacillin/Tazobactam 3.35 4.21 6.17 7.53 6.71 5.57 7.58 0.047*

Linear regression analysis, *p < 0.05, **p < 0.01
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012 1AL 10.45 DDD/100 patient-day 11114 15.33 DDD/100 patient-day ttazwu31diuud Tiuluns 14

81 Ceftazidime1U1/31NafNUAUIA 1.25 DDD/100 patient-day 311 2.48 DDD/100 patient-day pen4ti1iud1Aay
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Table 2. Trends of Annual Consumption of Antimicrobial (DDD/100 patient-day)

Annual Antibiotics Consumption (DDD/100 patient-day)

Antimicrobial 2558 2559 2560 2561 2562 2563 2564 p-value
Amikacin 051 063 063 072 0.66 055 056 0.964
Ciprofloxacin 0.85 121 074 052 0.32 0.42 0.86 0.258
Cefotaxime 0.65 1.02 0.94 0.77 125 0.33 1.62 0.456
Ceftazidime 1.25 2.04 2.28 214 233 267 2.48 0.016*
Piperacillin/Tazobactam 15 1.93 21 2.48 1.26 2.7 3.09 0.117
Meropenem 2.1 2.76 3.27 3.58 3.91 4,55 3.11 0.077
Ertapenem 05 043 0.62 0.75 0.29 0.89 0.67 0.350
Norfloxacin 0.03 0.04 0.07 0.06 0.05 0.05 0.06 0.236
Gentamycin 3.06 2.46 2.08 227 2.26 2.35 2.88 0.789

DDD Total 10.45 12.52 12.73 13.29 12.33 1451 15.33 0.008**

Linear regression analysis, *p < 0.05, **p < 0.01
DDD Includes only drugs that have been tested for 9 antimicrobial resistances.
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Table 3. Correlations between antibiotic consumption

Antimicrobial resistance Antimicrobial R p-value
Acinetobacter baumannii Amikacin -0.39 0.384
Ciprofloxacin -0.48 0.273
Cefotaxime -0.24 0.606
Ceftazidime -0.13 0.788
Piperacillin/Tazobactam 0.18 0.703
Meropenem 0.41 0.359
Pseudomonas aeruginosa Amikacin -0.27 0.564
Ciprofloxacin 0.63 0.133
Cefotaxime 0.07 0.887
Ceftazidime 0.84 0.019*
Piperacillin/Tazobactam 0.60 0.149
Meropenem 0.02 0.971
Klebseilla pneumoniae Amikacin 0.25 0.586
Ciprofloxacin 0.22 0.632
Cefotaxime 0.18 0.708
Ceftazidime 0.82 0.023*
Ertapenem 0.55 0.204
Gentamycin 0.07 0.888
Meropenem 0.74 0.056
Piperacillin/Tazobactam 0.15 0.748
Escherichia coli Amikacin 0.60 0.158
Ciprofloxacin -0.68 0.091
Cefotaxime -0.11 0.808
Ceftazidime 0.75 0.050

Ertapenem 0.62 0.138
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Antimicrobial resistance Antimicrobial R p-value
Gentamycin -0.14 0.763
Meropenem 0.40 0.380
Piperacillin/Tazobactam 0.51 0.242

Pearson’s correlation coefficient, *p < 0.05
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