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PCT	kinetics	–	4	Points	for	Antibiotics	Usage	Guidance.

Four points where PCT guides antibiotics usage.

Four points of potential PCT utility for Antibiotics Stewardship
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Singapore General Hospital (SGH)

• >1800 bed, acute, tertiary-
care hospital

5
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Research

• Important for timely Antimicrobial Stewardship Program (ASP) intervention to discontinue antibiotics 
in patients whose symptoms can be explained by non-bacterial-infective causes, without availability of 
bacterial cultures and susceptibilities reports. 

• Our study aims to evaluate clinical outcomes and safety of early ASP review in these patients. 

Loo LW et al. IJAA 2019; 53: 606-11

Working diagnosis:

Unspecified sepsis?  (mainly LRTI)

Arising from 1 temperature spike &/or a drop in BP



Discontinuation of empiric antibiotics in………

Non-Bacterial 
Infection Fever 

Viral 
Infection

Gout 
Flare

Fluid 
Overload

Others

•70.3% (558/794) of ASP interventions

• Antibiotics started due to febrile episodes

• Initial investigations/ clinical evaluation by 
ASP team found other more convincing 
reasons for the febrile episodes:

•Malignant fever, central fever

• Drug fever, transfusion-related 
reactions

• Fever secondary to pulmonary 
embolism, inflammatory bowel diseases

PCT is used to rule out bacterial infection



CLICK TO EDIT MASTER TITLE STYLE
Reasons for discontinuation of 

antibiotics
Accepted group

(N = 579)
Rejected group

(N = 215) P value Proportion 
(%)

Likely viral infection 122 (21.1%) 34 (15.8%) 0.10 19.6

Clinical symptoms suggestive 
of fluid overload, not 
pneumonia 

49 (8.5%) 19 (8.8%) 0.87 8.6

Fever likely secondary to gout 
flare, not a bacterial cause 10 (1.7%) 2 (0.9%) 0.41 1.5

Isolated febrile episodes 398 (68.7%) 160 (74.4%) 0.12 32.6

Drug-related fever 69 (11.9%) 27 (12.6%) 0.90 12.1

Malignant/ Central fever 142 (24.5%) 61 (28.4%) 0.27 25.6



Results & Conclusion

• 794 interventions recommended [overall acceptance rate of 72.9% (579/794)].  

• No significant difference in underlying demographics, & Charlson Co-morbidity score 
between the 2 groups. 

• Interventions-acceptance group had significantly shorter 
• duration of therapy by 2.61 days (2.72±3.04 days vs 5.33±2.54 days; p<0.01) 
• LOS by 7.41 days (7.98±13.14 vs 15.39±22.62; p<0.01), with estimated cost savings of 

S$10817 per patient.  

• No significant differences in 14-day mortality and readmission rates between the 2 groups.  

• It is safe to discontinue antibiotics within 24hrs of prescribing in patients with no evidence of 
bacterial infections.





June 2006
Pharmacists 
audited selected 
antibiotics using  
immediate-
concurrent-
feedback 
mechanism

2011
Governme
nt funding 
of ASP

2012
Start of 
Training 
course  with 
attachment 
for ASP 
pharmacists 
yearly

2013
Expansion of audit to 
hospital-wide piperacillin-
tazobactam & IV 
ciprofloxacin

2014
Electronic 
ASP Data 
Collection

2011
Hospital-wide 
carbapenem 
audit

2009
Appointment of 
National 
Antimicrobial 
Taskforce

July 2010
ASP committee 
appointed in SGH 
under Clinical 
Quality

2008
Expansion to 
include ID 
physician & 
microbiologist

2018-2019

Syndromic & 
efficient ASP 
planning 
using AI

2023

Antibiotics App 
launch; 10-
antimicrobial 
TDM; 
Appropriateness 
of Augmentin 
Use 

2024

Pilot 
Deployment 
for AI2D 
Pneumonia

Our ASP Journey
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Lower Respiratory Tract 
Infections

Age-standardised 
incidence rate(/100,000) 

489 MILLION WORLDWIDE

Heliyon, 2024,Volume 10, Issue 16, e35841. 
Front Public Health 2023;10:1028525.

Clin Epidemiol. 2021 Jun 29;13:503–514.
BMJ Open 2024;14:e084286. 
The Lancet Regional Health – Western Pacific, Volume 11, 100153

14.5M episodes
USA

4.2M episodes
European Union

0.5M episodes
Australia

56M episodes
China



Heliyon, 2024,Volume 10, Issue 16, e35841. 

The Problem is BIG
Global incidence of LRTI/year

Proportion of unnecessary antibiotic use x

Standard treatment duration/course x

No. of people that receive unnecessary antibiotics

No. of unnecessary antibiotic-days
(that can potentially be avoided)
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Guide to Antibiotic Initiation for Lower 
Respiratory Tract Infections

WE NEED A…

Choice. Dose. Route. 

Duration. 

Indication.

at the point of decision-making.

PRECISE & INDIVIDUALISED

The Solution
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A system of models are built - AI2D
Restricted, Sensitive (Normal)

An AI clinical model that uses clinical features and CXR 
reports can correctly identify presence/absence of 
clinical pneumonia ≥80% of time 

Hypothesis
Developed a Classification Model with 83% 
accuracy of classifying whether patient 
has pneumonia

Results Achieved

An AI clinical model that can predict successful 
outcome for empiric antibiotic regimen ≥80% of time

Developed a Choice Model with 65% (RTI) 
& 75% (UTI) accuracy of predicting 
successful outcome for empiric antibiotic 
regimen

An AI clinical model that can predict shortest duration 
of treatment for success ≥80% of time

Developed a Duration model using rules 
and logic

Addition of AI image analysis model can more correctly 
identify presence/absence of clinical pneumonia by 5% 
compared to AI clinical model alone

Developed a Deep Learning model with 
87% accuracy, when used alone



Guide to Antibiotic Initiation for Lower Respiratory 
Tract Infections

User Interface
• All relevant 

patient data at-a-
glance

• Significant factors 
considered

• Rationale for AI 
recommendation

At Steady State 
within 2 years



Guide to Antibiotic Discontinuation at Day 2 
for Lower Respiratory Tract Infections

User Interface
• All relevant 

patient data at-a-
glance

• Significant factors 
considered

• Rationale for AI 
recommendation

Discontinued by Primary Team Dr



CLINICAL AI · ANTIMICROBIAL STEWARDSHIP

AI2D supports earlier 
antibiotic discontinuation 
in suspected LRTI
Prospective implementation study at Singapore General Hospital

Sarah Tang · Daphne Yii · Rachel Lim · Maciej Piotr Chlebicki · Shimin Jasmine Chung · Andrea Kwa

Singapore General Hospital · SingHealth Duke-NUS Medicine ACP

12–15
MIN

Clinical conference presentation in ESCMID 2026



CLINICAL PROBLEM

LRTI is a high-value target for reducing 
unnecessary antibiotic exposure

Source: selected SGH study poster · Study period Jan–Sep 2025 02

The stewardship gap

Suspected lower respiratory tract infection 
is a major driver of antibiotic overuse—
raising resistance pressure and healthcare 
cost.

AI2D premise

Use routinely available patient 
information to identify when 
bacterial LRTI is unlikely, then 
prompt a clinician review.

STUDY QUESTIONS

Can decision 
support reduce 
exposure—and 
remain safe?

1 Effectiveness

Early discontinuation and 
treatment duration

2 Safety

Length of stay, mortality and 
readmission



INTERVENTION

AI2D inserts a decision signal into the day-2 
stewardship workflow
A clinician-facing recommendation—not an automated stop order.

Source: selected SGH study poster · Study period Jan–Sep 2025 03

1

Suspected bacterial
lung infection

Antibiotics initiated

2

EHR data processed
by AI2D

Daily model run

3

Bacterial LRTI
assessed unlikely

Recommendation 
surfaced

4

Clinician reviews
and decides

Stop or 
continue therapy

DESIGN 
PRINCIPLE

Human 
judgment 
stays in the 
loop.

Physicians 
could continue 
treatment when 
they disagreed 
with AI2D.



METHODS

A prospective implementation study tested 
effectiveness and safety

Source: selected SGH study poster · Study period Jan–Sep 2025 04

SETTING Acute medical wards, Singapore General Hospital · January–September 2025

POPULATION Adults newly started on antibiotics for possible LRTI; key exclusions included another 
antibiotic indication, confirmed bacterial LRTI, or palliative prognosis <48 hours

ALLOCATION Physicians randomized 2:1 to receive AI2D recommendations (INT) or continue 
standard care (SOC)

OUTCOMES Primary: early discontinuation ≤3 days · Secondary: duration, length of stay, 30-day 
mortality and readmission

ANALYSIS
Target n=336; χ²/Fisher 
exact and Mann–
Whitney U tests.

Prospective · 
pragmatic · 
clinician-mediated



COHORT

AI2D ruled bacterial LRTI unlikely in 42.9% of 
eligible patients

Source: selected SGH study poster · Study period Jan–Sep 2025 05

1,066 eligible 457 unlikely 
bacterial LRTI

42.9%
INT · n=246

SOC · n=211
Median age

77
years (IQR 68–86)

Male

50.3%
230 patients

Baseline balance

Similar
except chronic pulmonary 
disease



IMPLEMENTATION

Clinicians acted on nearly two-thirds of AI2D 
recommendations

Source: selected SGH study poster · Study period Jan–Sep 2025 06

65.4%
161 of 246 recommendations 
accepted

Adoption was substantial but not 
automatic—consistent with 
decision support that preserves 
clinician discretion.

INTERPRETATION

Real-world 
impact 
depends on 
both model 
signal and 
clinician 
uptake.



PRIMARY OUTCOME

Early antibiotic discontinuation more than 
doubled with AI2D
Discontinued within 3 days.

Source: selected SGH study poster · Study period Jan–Sep 2025 07
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CLINICAL OUTCOMES

AI2D shortened exposure and reduced 30-day 
readmissions

Source: selected SGH study poster · Study period Jan–Sep 2025 08

Antibiotic duration
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SAFETY

Efficiency gains were not accompanied by a 
detected safety penalty
No statistically significant difference in length of stay or 30-day mortality.

Source: selected SGH study poster · Study period Jan–Sep 2025 09

Length of stay
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Interpret as “no detected difference,” not proof of equivalence.



TAKE-HOME MESSAGE

Decision support can strengthen stewardship 
when clinicians retain judgment

Source: selected SGH study poster · Study period Jan–Sep 2025 10

AI2D increased early discontinuation, reduced antibiotic exposure, and 
lowered 30-day readmissions without a detected difference in mortality 
or hospital stay.

01 What changed

Earlier stopping
Shorter treatment
Fewer readmissions

02 Why it matters

A daily model signal can 
focus stewardship review 
where antibiotics may be 
unnecessary.

03 What comes next

Validate generalisability, 
monitor safety, and study how 
recommendation design 
affects uptake.

Key limitation: single-centre implementation evidence; clinician acceptance and local workflow shape effect size.



What AI2D Does
• Analyses individual patient EHR data to 

determine when antibiotics are not needed
• Promotes early identification and 

discontinuation of unnecessary antibiotics
• Supports clinical judgement while lowering 

cognitive load

AI2D — Augmented Intelligence in Infectious Diseases
Restricted, Sensitive (Normal)

Workforce Productivity

Clinical ImpactOperational Impact

AI2D enables faster, safer, and more precise antibiotic decisions—at scale—by 
embedding augmented intelligence directly into real-world clinical workflows.

Fewer Prescriptions to 
Review

Healthcare Costs Saved

Less Antibiotic Use

Earlier Hospital Discharge

More Patients Safely Stopped 
Antibiotics by Day 2

Estimated cost savings 
- direct per patient>SGD$3544 
- for hospital >SGD$7000



THE END


