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Problem statement

Incidence of SSI

* Post-operative infections are major cause of S0

morbidity. 20.0%
eSSl account for 15% of nosocomial infections 15.0% -

* Use of antibiotics post-operatively account for 1©09%
60% among surgical patients. 5.0% -
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* Need for implementing interventions for 0.0% -
optimization of antibiotic use and minimization :
of antimicrobial resistance along the surgical
pathway in health care settings

* A model to simulate various proposed
interventions to understand its effect on real
world outcomes.
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Antibiotic Usage

u Pre-op ABX, Post-op ABX
u No ABX

u Post-op ABX ONLY
 Pre-op ABX ONLY

Surgical pathway

-—-=> Forecasting

simulation
: Outcome
Interventions predlctlon

Operational factors
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System Dynamic model

* Simulation method in solving real-world problems to / Deciions \

describe relationships among variables in complex real [ Gos Side Effects

systems.

Non-linear approach

Causal relation
presumed [ Goals of

* A ’‘patient-centred’ operational perspective/ key-entity

Actions of

* Integrates the dynamic complexity of surgical pathway in the hospital : clinical and
process outcomes offers a novel way to support decision making backed by analytical
computer-based simulation modelling.
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SD Model development

Data collection

Feedback data - Hospital AMS and IPC data
- Admissions/Surgeries/ Finance

- Outcomes: Mortality, LOS

Informed opinion

Resources tracking

- Staff productivity
- Non-human resources

- Surgeons/ Nurses/Admin
- Process durations

Literature review
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- SSI management and AMR
policy documents
- Guidelines

Descriptive Model Data
mapping | simulation | = | integration |

Validation

f

* Discussion with * Variable states * Integration of * Pathway optimization
surgeons/ extended extraction feedback data * Data validation
teams * Stock and flow model

* Mapping patient * Stella Architect
transitions platform

* Verification by surgical * Equation integration

team/ Iterative process
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Phases/ stages of
surgery modelled

Pre-surgery
phase

= Medical and financial checks

* Leaves pathway :
unaffordable or medically
unfit

Surgery phase

» Checks/ IPC
» Sx
+ Care: ICU

Post-surgery

phase

» Transfer to ward
+ Medical checks
+ Discharge process

Re-admission

Emergency
phase

patients’ phase

- To ICU/ ward
* Need for surgery
- Discharge

+ Present to casualty
* Need for surgery

- Expedited to
surgery

Infection pathway

Mortality 0 Surgeon/Anesthetist

@ ID physician

Infection 0 Stewardship team

Mortalit
Source 7

control Discharge

suspected

Cultures sent

Escalated
therapy

Antbiotic changed

Initial
prescription
review

Start final
prescription
review

Complete final
prescription
review

Empiric
therapy
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Outcomes

Scenarios for:

* Clinical outcome: HAls -Reduction of HAIls
-Reduction of SSls
An approximate proportion of 4% contracting HAI was -Reduction of antibiotic use
accurately reached as when the SD model predicted the actual
case numbers to be 16. Proposed scenarios:
-IPC bundle compliance
. _ Simulation data - Perl-oper§t|v§ blood
CVTS: 353 post surgical patients glucose monitoring
Pre-specified period: 6 months -Adjustment of prophylactic

antibiotic for morbid obesity

10 12 14 16 18 20

* Operational outcome: Admissions

Among 493 admissions into the clinical specialty, the SD
model provided an approximate estimate of admissions within
10% relative precision.
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