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Antibiotic prophylaxis therapy

Antibiotic prophylaxis therapy — a crucial procedure before undergoing
any surgical interventions that is used to decrease the occurrence of
surgical site infections and, thus, minimize postoperative morbidity,
mortality and reduce hospitalization time.

* Key components of Antibiotic prophylaxis therapy
- Appropriate antibiotic drug
— Correctly defined time and dosages of antibiotic therapy

- Preoperative and postoperative antibiotic administration
(Page, 1993)



Consequences of inappropriate antibiotic
prophylaxis therapy

* Inappropriate use of antibiotics before surgery might lead to:
- development of surgical site infections
- occurrence of medication errors. (Bratzler et al., 2005)

* Surgical site infection accounts for 22% of hospital-acquired infections in
USA that is associated with increased morbidity, mortality,
readmissions, and prolonged hospital stay (Jonge et al., 2017).

* Each year at least 1.3 million people have postoperative complications
due to medication errors in USA (WHO, 2017).



Intervention

* Republican center for Health development (rcHD, 2016)

— develop clinical protocols with detailed instructions for
antibiotic use in various diseases based on best world practices

* World Health Organization (wHo, 2007)

— evidence-based guidelines of safe antibiotic administration
for patients that need surgical interventions

—> surgical safety checklist



Key criteria to assess compliance of Antibiotic
prophylaxis therapy

(1) Antibiotic (3) Time of
introduction to (2) Correct administration of the
patient prior to and antibiotic dosage first dose (between
after surgical for first dose 30 and 60 minutes
intervention before surgery)

(5) Time of
(4) Correct administration of the
antibiotic dosage second dose

for second dose (between 8 and 24
hours after surgery)

(WHO, 2007)
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Importance of the study

* Occurrence of surgical site infections due to incorrect antibiotic therapy
is high (Jonge et al., 2017).

* Reported number of verbally given prescriptions of antibiotic to nurses
and number of undocumented antibiotic administration among health
professionals (Committee on Patient Safety and Quality Improvement, 2010)

* Limited studies on the problem of compliance of antibiotic prophylaxis
therapy with clinical protocols

- No similar studies published in Kazakhstan



Study objectives

1. To identify the level of compliance of antibiotic
prophylaxis with clinical protocols and guidelines in
National Research Center of Oncology and
Transplantology within 2015-2017

2. To highlight the role of the clinical protocols in providing
correct antibiotic prophylaxis



Methods (1)

e Retrospective cohort study (January 2015 — December
2017)

e Approved by the research ethical committee of
Nazarbayev University School of Medicine and ethical
committee of University Medical Center.

e [nclusion criteria: patients elder than 18 years old
receiving antibiotics before and after surgery between
2015 and 2017 in the Department of orthopedics

e Exclusion criteria: incomplete medical records

e 180 medical records were analyzed

e Examining doctor’s prescriptions, drugs/procedures
appointment sheet, surgical and anesthesiology
records and preoperative checklist



Methods (2)

Study
Instrument

Independent
Variables

Outcome Variable

e Key criteria of compliance of Antibiotic prophylaxis
therapy with clinical protocols:

e Antibiotic introduction prior to and after the
surgery

e Correct time and dose of antibiotic prior to and
after the surgery

e Age, gender, type, dose and time of antibiotics

e The level of compliance of Antibiotic
prophylaxis therapy with clinical protocols and
WHO guidelines

e Univariate, Bivariate (Chi-square test)
e Statistical significance p-value <0.05
e Stata software (StataCorp, 2013)



Results: Socio-demographic characteristics

Age Gender Disease

W 18-29
@l Coxarthrosis (hip

A Mal joint disease)
W 45-59 —bRlE B Gonarthrosis (knee

® Female joint disease)
60< ® Other
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Compliance of Antibiotic prophylaxis therapy with
Clinical protocols and guidelines

Compliance
Criterion No. No. of compliant
available | medical records % 95% Cl
1. Compliance of chosen antibiotic 180 153 85.0 82.9-95.9
2. Correct time of administration of the 180 76 42.2 34.9-49.5
first dose
3. Correct antibiotic dosage for the first 180 152 84.4 79.1-89.8
dose
4. Correct time of administration of the 180 142 78.9 72.9-84.9
second dose
5. Correct antibiotic dosage for the 180 163 90.6 86.2-94.9
second dose
Total duration of antibiotic prophylaxis < 180 170 94.4 91.1-97.8
24 hours

Full compliance * 180 58 32.2 25.3-39.1



Compliance of Antibiotic prophylaxis therapy with
Clinical protocols and guidelines in 2015-2017

2015 (n = 60) 2016 (n = 60) 2017 (n = 60)
Actions C | NC D C NC| p C | NC P
o | Cefazolin 15 | 36 15| 30 25 | 25
g Ceftriaxone 1 2 0294 | 2|1 0024 | O 0 0.014
£ | Lincomycin 0 0 0 0 1
< | No antibiotic agent 0 6 0 12 0 9
Intraoperative administration 0 2 0O 5 0 6
§ Preoperative administration, < 30 min 0 5 0 0O | 10
; Preoperative administration, 30-60 min | 16 3 17| 9 25 | 5
= <0.001 <0.001 <0.001
“ | Preoperative administration, > 60 min 0 26 0O/ O 0 0
No antibiotic prophylaxis 0 8 0|20 0O 14
o | Postoperative administration, <8 h 0 5 0 O 0 0
S Postoperative administration, 8-24 h 16 | 34 17 25 25 | 25
§ Postoperative administration, > 24 h 0 0 0 O 0 2
] A : 0.578 0.002 0.417
“ | No antibiotic prophylaxis 0 5 0|18 0 8

* C—compliant, NC — not compliant



Full compliance of Antibiotic prophylaxis therapy
with clinical protocols and guidelines by year

Full compliance | No. available % of compliant 95% CI P
medical records

By year 0.156
2015 60 26.67 (16) 0.151-0.382
2016 60 28.33 (17) 0.166-0.401

2017 60 41.67 (25) 0.288-0.545



Discussion

* Most compliant criteria — “Dosages of preoperative and
postoperative antibiotic
administration”

* Least compliant criterion — “Time of preoperative antibiotic
administration”

= Preoperative antibiotic prophylaxis therapy improves
patient s condition (Vries et al., 2010)

- Preoperative antibiotic prophylaxis therapy has significant
effect on reducing Surgical site infections (Giusti et al., 2016)



Discussion

Full compliance of Antibiotic prophylaxis therapy by year

2017 | a7
2016 [ — 2.3
2015 T 2e7%

* Introduction of updated surgical checklist in November, 2016 at the
National Research Center of Oncology and Transplantology based
on physician feedback, occurrence of patient readmission and
updated clinical protocols.
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Discussion

Level of Compliance of Antibiotic Prophylaxis Therapy with

85.0%
71.0%

Correctly chosen
Antibiotic

Clinical protocols: Kazakhstan vs France

m Kazakhstan ™ France

98.0% Needs Attention!
53.0%
42.2%
32.2%
15,00%
5,00%
[
Correct dose of the  Correct time of the Full compliance of No antibiotic
first antibiotic first antibiotic antibiotic prophylaxis prophylaxis therapy
administration administration therapy received

(Bedouch et al., 2004) 16



Discussion: Strengths

* Study findings allow us:
- to see the situation in hospitals

- to increase the awareness of anesthesiologists on
Antibiotic prophylaxis therapy compliance

— to improve adherence to safety guidelines which is
required by many accreditation services

— to monitor the compliance of Antibiotic prophylaxis
therapy procedures with WHO guidelines and Clinical protocols



Discussion: Weaknesses

* Quality of dataset
- unclear handwritten documentation about antibiotic use
* Small sample size

- 180 medical records were analyzed instead of expected
300 medical records

* Data is limited to only one hospital



Discussion: Recommendations

* The study can be expanded to all departments of the center
to compare the level of compliance with Clinical protocols
among National Research Center of Oncology and
Transplantology departments.

* Mixed method study can be conducted which will include
qualitative interviews of anesthesiologists, surgeons and

nurses and quantitative analysis of medical records of
patients.
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BBepeHue

AHTUBUMOTUKONPODUNAKTUKA — NpoLeaypa, UCNO/Ib3yemas Nepes KakKUM-
nMb0o XMPYPrmyecKkMm BMeLLaTeIbCTBOM ANA YMEHbLUEHUA Yncna
XUPYPruyecknx MHGEeKUnn, CoOKkpaweHma nocaeonepautmoHHOU
3a601€BaeMOCTN, CMEPTHOCTU U BPEMEHU rOCNUTANN3ALUN. (Page, 1993)

* KnMHM4yecKkne npoToKo/Ibl U MeTOANYECKME PEKOMEHAALMN HA OCHOBE
NYYLUX MUPOBBIX MPAKTUK C NOAPOOHbIM ONMCaHUEM NO NPUMEHEHUIO
aHTUONOTUKOB NPU Pa3INYHbIX 3a00N1EBAHUAX MOMOratoT CHU3UTb PUCK
PACNPOCTPAHEHUA XUPYPTUYECKUX MHPEKLUWUWN (RCHD, 2016; WHO, 2007)



Kniouesble Kputepmumn ANA oLeHKMU COOTBeTCTBUSA
aHTUOUOTUKONPOPUNAKTUKUN KANHNYECKMM
NPOTOKO/IaM

(3) MpaBunbHOE Bpems
(2) MpaBunbHa“ BBEAEHUS
N03MPOBKa aHTMONOTUKOB A0
aHTMOUOTUKOB A0 onepauuun (B nepmnop,
onepaunm mexxay 30-60 mmnH oo
onepauum)

(1) BBepgeHue
aHTMONOTUKA NaUUNEHTY
[0 1 nocne
XUPYPTrMYECKOoro
BMeLlaTeNbCTBa

(5) MpaBunbHOE Bpems
(4) MpaBunbHaA BBeAeHMA aHTUONMOTUKOB
N03MPOBKA aHTUOMOTMKOB nocae onepauumn (B nepuos,
nocsie onepauyunu mexay 8-24 4 nocne
onepauyum)

(BO3, 2007)



Llenan ncchepoBaHua

1. Onpenenntb ypoBeHb COOTBETCTBUA
AHTUONOTUKONPOPUNAKTUKUN KNIMHUYECKUM NPOTOKONAM
N MeToAnYeCKnm pekomeHagaumam B HauMoHanbHOM

HaY4YHOM LUEHTpe OHKO/IOTUMN U TPAHCMNNAHTON10MNA B
2015-2017 rr.

2. Onpenenntb posib KAMHUYECKUX NPOTOKO/1I0B B
obecneyeHUU NPaBUIbHOU aHTUONOTUKONPODUNAKTUKN



MeTtoabl

* PeTpocnekTnBHOEe KOoropTHoe uccnegoBanHue (AHBapb, 2015 —
[ekabpb, 2017)

e Obpasey uccnepgosaHua — 180 meaANLMHCKMNX KapT:

- Kputepuu BKAoYeHUA: NauueHTbl cTaplle 18 neT, noayyawoLme
aHTUBMOTUKKM A0 M nocne onepauun B nepmoa mexay 2015 n 2017 rogpamm 8 Otaene
OpTtoneguu

-> KpMTepMM UCK/TIOYEHUNA: HEMNO/Hble meaANUNHCKKNE 3alncu

* He3aBMcuMble nepemeHHble: B, 4033, Bpems BBeAeHMUs
aHTUOUNOTUKA

* 3aBUCMMaA nepemeHHan: YpoBeHb COOTBETCTBMUA
aHTUOUOTUKOMPOPUNAKTUKN KAINHUYECKMM NPOTOKOIaM U
pekomeHaaumam BO3



Pe3ynbtatbl UCCnenoBaHUA

* bonee cobntopaembin KpuTepmUn — «[lo3MpPoOBKa NnpeaonepaLMoHHOro U
nocneonepauuoHHOro BBegeH1UA aHTMbnoTnkos»

* MeHee cobntogaembiv Kputepun — «Bpemsa npegonepaumoHHOro
BBeAeHMUA aHTUbnoTnkos»

* MonHoe cobnopgeHmne aHTMOMOTMKONPODUNAKTUKN COMNTacHO
KNMHUYECKUM NPOTOKOo1aM U pekomeHaaumnam BO3 — 32,2%

* Poct nonHoro cobntogenmna aHtTubnotukonpodmnaktmkm 8 2015-2017
rogax — ¢ 26,7% po 41,7%



ObcykaeHune

* BaXKHOCTb NnpeaonepauMoOHHON aHTUOUOTUKONPOPUNAKTUKN:
—=> Yy4dlaeT cocToAHME NaLuneHTa (Vries et al., 2010)

—> OKa3bIBaeT CyLLLEeCTBEHHOE BAUAHUE Ha CHUMKEHME
XUPYPTrUYecKknx MHPEKLUMNN (Giusti et al., 2016)



ObcykaeHune

YpoBeHb cobntogeHua aHTMbMoTUKONpPoprUNaKTUKU COrNACHO
KAMHUYECKUM NpoToKonam: KasaxctaH n ®dpaHuumn

B KasaxctaH ® ®dpaHuma

98.0%
85.0% 84.4%
° 80.0%
71.0%
53.0%
42.2%
32.2%

15,00%

| R
|

MpaBunbHbIN BbIGOP NMpaBunbHana posa gna NMpaBunbHOe Bpemsa anA NMonHoe cooTBeTcTBUE OTcyTtcTBUE
aHTMBMOTHKA npeaonepaLmoHHOro npeaonepaLmMoHHOro QHTUOMOTUKONPOPUNAKTUKMN aHTUBUOTUKONPOPUNAKTUKM
BBeAEeHUA aHTUOMOTUKA BBeAeHUA aHTMbMOTUKA

(Bedouch et al., 2004) 27



PekomeHaauuu

* [IlpoBeaeHUe nccnenoBaHUS BO BCEX OTAENEHUAX
HaunoHanbHOro Hay4HOro LLeHTPa OHKO0MMU U

TPAHCN/IAHTO/I0TMKN, YTOObI CPAaBHUTb YPOBEHb COBAOAEHUA
KIMHUYECKUX NPOTOKO/IOB.

* [lpoBeAgeHMe CMeLLlaHHOro MeTo4a UccaegoBaHUA, KOTOPbIN
byaeT BKAOYaTb Ka4eCTBEHHble MHTePBbIO aHECTe3N0N0rO0B,
XUPYPros U meacectep M KoIMYecTBEeHHbIN aHaun3
MeANLUMNHCKMUX 3anncem naumeHTos.
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