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Occurrence of Antimicrobial Resistance in Hospital: A Systematic Review and Meta-analysis
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Retrospective study UIU 14 auu Prospective ob-
servational cohort study 31U 1 auu Descriptive
cross-sectional study NUIU 1 auu Retrospective and
prospective study 31U 1 auu Prospective study
PUIU 1 AU Prospective observational study 374U
1 aUU Cross-sectional study WU 1 alu waz
Cross-sectional prospective study 11U 1 atu lag
inmsefulunsasaresena laun Journal of
Urology, Emerging Infectious Diseases, BMC Infec-
tious Diseases, ELSEVIER, Oxford University, Jour-
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nal of Pharmacy & Bioallied Scien, Journal of Anti-
microbial, Cross mark, Chemotherapy, Paediatrics and
International Child Health, European Journal of Clin-
ical Microbiology & Infectious Diseases, Journal of
Medical Microbiology, Polish Journal of Microbiol-
ogy and Journal of International Medical wazins-
ﬁﬁuw“’lmwsmawmﬂs:mﬂm Iél’LLﬂ' N5ATFNUU-
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erichia coli 3988% 20.00 (95%CI=17.00-22.00),
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13.00), Pseudomonas aeruginosa Spaaz 8.00
(95%CI=6.00-10.00), Acinetobacter baumannii
Saeaz 4.00 (95%CI=4.00-5.00) wasdauuaiiae
rliaunsuuan laun Staphylococcus aureus 398y
6.00 (95%CI=5.00-8.00) G'E'!Nu,amﬂlumw“?i 2 -5
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Author Country  Study design Sample Specimens Antibiotic resistance bacteria
size gram negative gram positive
E. coli P. aeruginosa K. pneumoniae A. baumannii  S. aureus
n % n % n % n % n %
Mao T, China Retrospective 19,260 sputum, 2,784 14.45 1,278 6.64 3,411 17.71 1,108 5.75 1,430 7.42
et al., 201 9® study urine, blood,
Secretion,
throat swabs
Chamoun K, Lebanon Retrospective 76,278 Urine, 30,411 54.70 7,897 14.20 7,883 14.20 3,409 6.10 4,890 23.60
et al., 2016® study sputum,
deep tracheal
aspirates,
blood,
body fluids
Wikaningtyas P, Indonesia  Retrospective 132 sputum 36 31.58 23 20.18 10 8.77 12 10.53 11 9.60

et al., 201 50 study, cross—

sectional
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Author Country  Study design Sample Specimens Antibiotic resistance bacteria
size gram negative gram positive
E. coli P. aeruginosa K. pneumoniae A. baumannii  S. aureus
n % n % n % n % n %
Bankluai C, Thailand Retrospective 236 urine, pus, 20 22.20 15 16.70 8 8.80 - - 2 2.20
2015® study sputum, blood,
vaginal swab
Alsohaim SI, Saudi Arabia Retrospective 379 urine, 13 3.60 15 3.90 18 4.70 10 2.70 16 4.20
etal., 201 9 study blood, stool
Aykac K, Turkey Retrospective 302 blood, cerebro- 67 22.20 41 13.60 119 39.40 42 13.90 - -
et al., 20177 study spinal fluid
Bhadade R, India Prospective 104 sputum, 2 8.60 4 17.30 4 17.30 - - 10 43.40
et al., 201 74D observational tracheal
cohort study aspirate
Fox-Lewis A, Cambodia  Retrospective 39,050 blood, cerebro 107 8.00 - - 146 10.90 75 5.60 186 13.90
et al., 2018"? study spinal fluid
Dat VQ, Vietnam Retrospective 77 blood 9 11.70 4 5.20 22 28.60 7 9.10 7 9.10
etal., 201 70 study, cohort
study
Fernando Sri Lanka Descriptive 61 urine 53 86.80 - - 8 13.10 - - - -
MMPSC, cross-sectional
et al., 2017%% study
Karimian M, Iran Retrospective 364 urine 248 68.10 14 3.80 - - 32 8.80 - -
et al., 20177 and prospec-
tive study
Huh K, Korea Prospective 4,206 blood 680 16.20 123 2.90 366 8.70 158 3.80 390 9.30
et al., 2013"% study
Dharmapalan D, India Retrospective 50,545 blood 72 9.30 - - 74 26.00 62 5.90 70 14.70
et al., 201747 study
Al-Jebouri MM, Iraq Retrospective 45 urine 14 31.10 10 22.20 5 11.10 5 17.40 6 13.30
et al., 2013%% study
Ma X, China Prospective 318 sputum 8 6.45 21 16.94 21 16.94 14 11.29 9 17.26
etal., 201 519 observational
study
Mahmoudi S, Iran Retrospective 956 blood 192 20.10 111 11.60 263 27.50 86 9.00 - -
et al., 20177 study
Parajuli NP, Nepal Cross-sectional 5,487 urine 739 68.40 - - - - - - - -
et al., 2017 study
Pouladfar G, Iran Cross-sectional 276 urine 36 40.00 2 17.10 2 17.10 - - - -
et al., 20177 prospective study
Veeraraghavan B, India Retrospective 2731  blood, urine 1205 44.00 308 11.00 676 25.00 - - - -
et al., 2018%% study
Xiao Y, China Retrospective 2946 sputum, urine, 634 21.50 - - 606 20.60 - - 476 16.20
etal., 201 59 study secretions,
blood, stools
Thairach P, Thailand Retrospective 449 pus, throat swab, 39 8.69 65 14.48 57 12.69 16 3.56 72 16.04
2018%” Study hemoculture
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AWH 2 (W Escherichia coli fifin1saasnujiuzlulsaweuia

Study

Tingting Mac &t al. {2015

Kamal Chamoun etal {2018
Pratiwi Wikaningtyas etal {2015}
Chumphorn Bank luai {2015)
Sulziman |. A Al chaim et sl {(2015)
Kubradysac et al {2017)

Fakesh Bhadade et al. {2017)
Andrew Fox-Lewis et al. (2018)

Wu Quoc Dat etal. {2017)

M. M. P. 5. C. Fernando etal {2017)
Mahnazkarimian et al. {2017}
KyungminHuh &t al. {2013

Chanya Dharmapalan et al. {2017)
Mechemid M. Alblebouwri et al. {2013)
Xiuging Ma etal {2015

Shima Mahmoudi et al. {2017)
Marsyan Prasad Parajuli et al. {2017
Gholamreza Pouladfar et al. {2017)
Balaji WVeeraraghavan et al. (2018}
YonghongXiac et al {2015

Fiyada Thairach {2018}

Overall {1*2 = 59.97%, p=0.00}

Ve 11+

"

ES (95% CI)

0.14 (0.14,0.15
0.40 (D.40, 0.40)
0.27 (0.20,0.35
0.08 (0.08,0.13)
0.03 (0.02,0.06)
0.22 (D.18.0.27)
0.02 (0.01,0.07)
0.00 (0.00, 0.00)
0.12 (0.08,0.21)
0.87 (0.78.0.93
0.68 (0.63.0.73
0.16 (0.15,0.17)
0.00 (0.00, 0.00)
0.31 (D.20,0.46)
0.03 (0.01,0.05
0.20 (D.18.0.23
0.13 (0.13,0.14)
0.13 (0.10,0.18)
0.44 (D.42,0.46)
0.22 (0.20,0.23
0.09 (0.08,0.12)
0.20 (0.17,0.22

by - g -

Proportion

4 X . e X s
AN 3 188 Pseudomonas aeruginosa ‘mum‘mamﬂgmuﬂu’fmwmma

Tingting Mao et al {2013}

K.amal Chamoun et al (2018}
Fratiwi Wikaningtyas =t al (2015)
Chumiphorn Bank luai (2015)
Sulaiman . A. Alsochaim et al (2015
Kubrafykac et al [ 2017)

Rakesh Bhadade =t al (2017

Vu QuocDat et al (2017)
Mahnazlkarimian =t al (2017)
KyungminHuh et al {2013
Mohemid M. AkJebouwi et al (2013)
Kiuging Ma et al {2015}

Shima Mahmeoudi et al {2017)
Gholamreza Pouladfar et al (2017)
Balsji Vesraraghavan et al {20 18)
Piyada Thairach {2018)

Crverall {142=2875%, p=000)

!_+_+

.

LA -4- 4

|

[

"

F - E————

0.07 (006, 0.07}
0.10(0.10, 0.11}
0.17(0.12, 0.25)
0.08 (004, 0.10)
0.04 (002, 0.08)
0.14(0.10, 0.12)
0.04 (002, 0.09)
0.05(002, 0.13}
0.04 (002, 0.08)
0.03 (002, 0.03)
0.22(0.13, 0.28)
0.07 (004, 0.10)
0.12(0.10, 0.14)
0.01 (0100, 0.03)
0.11(0.10, 0.13)
0.14(0.12, 0.18)
0.08 (006, 0.10)
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Study

Tingting Mao et al. {2015

4 X . L e X any
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ES (95% CI)
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Pratiwi Wikaningtyss =t al. (2015) ; 0.08 (D04, 013
Chumphorn Barkluai [2015) - 0.03 (002 007
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1
1

-1 -8 -8 -4 -2 0 2 4 8 i 1
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Abstract:

Occurrence of Antimicrobial Resistance in Hospital: A Systematic Review and Meta-analysis

Supannee Yingkhajorn, B.Sc. (Public Health)*; Sta Sutthichot, B.Sc. (Public Health) *; Nithikul Hong-
thong, B.Sc. (Public Health)*; Tum Boonrod, Ph.D (Statistics)*; Witchada Simla, M.sc. (Toxicology)*;

Sirirat Sriraksa, M.Pharm. (Pharmaceutical Sciences)**

* Department of Public Health, Faculty of Health and Sport Science, Thaksin University, ** Department of

Thai Traditional Medicine, Faculty of Health and Sport Science, Thaksin University, Thailand
Journal of Health Science 2021;30(5):916-27.

Antimicrobial resistance is a worldwide problem for public health. The occurrence of antimicrobial
resistance is varied and different in each region. The World Health Organization estimated that the number
of deaths due to antimicrobial resistance worldwide would be over 700,000 in 2014 and 10 million in
2050. Nine million cases of antimicrobial resistance were reported in Asia and Africa regions; and
equired 3,500 trillion Bath for treatment. Hence, the antimicrobial resistance should be closely inves-
tigated subsequent and monitored. This study aimed to conduct a systematic review with meta-analysis
based on the PRISMA guidelines by analysing the articles published between 2009-2019 from PubMed,
Science Direct, Web of Science, Google Scholar and ThaiJo. As for the results, there were 21 articles re-
ported both Gram-negative bacteria and Gram-positive bacteria with antibiotic resistance in the hospitals.
The Gram-negative bacteria were Escherichia coli, 20.00% (95%CI=17.00-22.00), Klebsiella pneu-
monia, 12.00% (95%CI=10.00-13.00), Pseudomonas aeruginosa, 8.00% (95%CI=6.00-10.00),
Acinetobacter baumannii, 4.00% (95%CI=4.00-5.00); and the Gram-positive bacteria was Staphy-
lococcus aureus, 6.00% (95%CI=5.00-8.00). Findings from this systematic review indicated the need
for hospitals and health officials to pay more attention on this issue; and to promote effective strategy and

policy for the prevention and control of antimicrobial resistance.

Keywords: antibiotic resistant, antimicrobial, hospital, Asia
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