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PCT Kinetics - 4 Points for Antibiotics Usage Guidance.

Four points where PCT guides antibiotics usage.

PCT value
30

Four points of potential PCT utility for Antibiotics Stewardship

AB Monitoring | > Is the AB working?

Confirm
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-AB Justified?
Stop AB Reduce AB
Treatment Resistance Risk ?

-> Sepsis Controlled / Reduced AB & LOS
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LRTI
Use of PCT reduces antibiotic prescription rates and
duration in patients with LRTI

Sepsis
PCT-based algorithm is reported to have high safety
quotient for reduction in antibiotic therapy

Initiation: PCT-guided algorithm development for the initiation of antibiotics
may reduce unnecessary antibiotic administration without increasing adverse
outcomes

Initiation: Assists in reducing antibiotic usage during initiation
Ongoing: Management of LRTI

Discontinuation: Assists in reducing antibiotic usage during discontinuation
of antibiotic treatment in patients

Ongoing: Managing critically ill patients with sepsis

Discontinuation: Patients with sepsis showing clinical signs of improvement
Cut-off values: PCT >0.25 pg/L (initiation of antibiotics is encouraged) and
Cut-off values: PCT <0.5 pg/L (discontinuation of antibiotics) discouraged if PCT <0.1 pg/L

Level of recommendation: Strong

- /

Level of recommendation: Strong
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Patient Treatment Strategy

COVID-19

Febrile neutropenia in cancer Organ transplantation
PCT acts as a severity marker to risk stratify

PCT may be a useful tool in assessing the PCT can possibly be used for AMS in

patients with COVID-19 and decreases potential

espo efficacy and duration of treatment in severely transplant-related immunosuppressed patients
burden of unnecessary use of antibiotics

immunocompromised patients

Initiation: Used in deciding antibiotics in Initiation: Ihadequate evidence Initiation: Inadequate data
patients with COVID-19 suspected of a
secondary infection Ongoing: Inadequate evidence Ongoing: Inadequate data
Ongoing: Antibiotics continued for 1014 Discontinuation: PCT is recommended in Discontinuation: PCT can be used in post-
days if PCT level high patients with malignancies and persistent organ transplantation patients, following
neutropenia treatment for transplant-related infection and
Discontinuation: Patients showing signs of with clinical signs of improvement
improvement Cut-off values: PCT <1 pg/L (antibiotics can
be initiated), PCT 1.5-2 pg/L in metastatic Level of recommendation: Weak
Cut-off values: PCT <0.1 pg/L (antibiotics patients (antibiotics discontinues)
strongly discouraged) and PCT =0.5 pg/L
(antibiotics strongly encouraged) Level of recommendation: Weak

Qva e / \ / \ /




e >1800 bed, acute, tertiary-
care hospital
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Discontinuation of antibiotic therapy within 24 hours of treatment
initiation for patients with no clinical evidence of bacterial infection: et
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Non-Bacterial
Infection Fever

PCT is used to rule out bacterial infection

©70.3% (558/794) of ASP interventions
e Antibiotics started due to febrile episodes

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

eMalignant fever, central fever

e Drug fever, transfusion-related
reactions

e Fever secondary to pulmonary
embolism, inflammatory bowel diseases



Reasons for discontinuation of

antibiotics

122 (21.1%)

34 (15.8%)

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

10 (1.7%) 2 (0.9%) 0.41 1.5

398 (68.7%) 160 (74.4%) 0.12 32.6

69 (11.9%) 27 (12.6%) 0.90 12.1

142 (24.5%) 61 (28.4%) 0.27 25.6
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e 794 interventions recommended [overall acceptance rate of 72.9% (579/794)].

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

e Interventions-acceptance group had significantly shorter
e duration of therapy by 2.61 days (2.72+£3.04 days vs 5.331£2.54 days; p<0.01)

e LOS by 7.41 days (7.98+13.14 vs 15.39+22.62; p<0.01), with estimated cost savings of
$$10817 per patient.

e 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.



Each year more than 100 patlcnts

Early discharge, costs saved
whendrug intake ends in aday if
bacterial infection found unlikely

Saleta Khalik
Seninr Health Correspandent
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Qur ASP Journey
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The Problem

Mr. Tan is cured

Mr. Tan is unwell,_an_d and discharged
presents for admission
Dr reviews case & Dr monitors Mr. °
initiates treatment Tan while waiting ASp reviews Dr and ASU trace
(e.g. antibiotics) ) for test results sefected cultures and monitor
. R antibiotics " Mr. Tan's response

Dr accepts ASU
intervention to stop
antibiotic

ASU suggests that
antibiotics are not
necessary

INPATIENTS ON ANTIBIOTICS ON ANY DAY

Uncertainty paralysis

SUSPECTED PNEUMONIA HAVE NO INFECTION

In-house data



Lower Respiratory Tract
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The Problem is BIG

Global incidence of LRTIl/year

Proportion of unnecessary antibiotic use

No. of people that receive unnecessary antibiotics

Standard treatment duration/course

No. of unnecessary antibiotic-days

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

489 M
x 30%
146.7 M
x 5 days
733.5 M days

(that can potentially be avoided)



The Solution

WE NEED A...

PRECISE & INDIVIDUALISED

Guide to Antibiotic Initiation for Lower
Respiratory Tract Infections

at the point of decision-making.

Indication. Choice. Dose. Route.

Duration.



Restricted, Sensitive (Normal)

A system of models are built - Al2D

Hypothesis Results Achieved
o= An Al clinical model that uses clinical features and CXR Developed a Classification Model with 83%
/ reports can correctly identify presence/absence of ) accuracy of classifying whether patient

— clinical pneumonia 280% of time has pneumonia

Addition of Al image analysis model can more correctly Developed a Deep Learning model with

identify presence/absence of clinical pneumonia by 5% ) 87% accuracy, when used alone
compared to Al clinical model alone

%) SGH




Guide to Antibiotic Initiation for Lower Respiratory
Tract Infections

/

= © -

Mr. Tan is unwell, and
presents for admission Mr. Tan is cured
Dr monitors Mr. ASU reviews Dr and ASU trace and discharged
i i LA elected tures 8 tor
» Tan while waiting selected cultures and monitor
—
for test results — antibiotics . Mr. Tan's response ﬂ o

User Interface

All relevant

patient data at-a- ASU suggests that Dr accepts ASU
lemeEs antibiotics are not intervention to stop

§ignificant factors niecessary antibiotic

considered

« Rationale for Al
recommendation

Machine Learning Server (MLS)

At Steady State
within 2 years



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

Mr. Tan is unwell, and

i Mr. Tan is cure
presents for admission is cured

and discharged

Dr reviews case & Dr monitors Mr. ASU reviews Dr and ASU trace

initiates treatment o Tan while waiting [ ¥V V7 selected cultures and monitor o
—_—

(e.g. antibiotics) () m for test results — antibiotics . Mr. Tan's response ﬁ

—_ h‘ —

ASU suggests that Dr accepts ASU

antibiotics are not
necessary

intervention to stop
antibiotic

User Interface
All relevant
patient data at-a-
glance
Significant factors
considered

Rationale for Al
recommendation

Discontinued by Primary Team Dr

Machine Learning Server (MLS)



CLINICAL Al - ANTIMICROBIAL STEWARDSHIP

AlI2D 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

Clinical conference presentation in ESCMID 2026




CLINICAL PROBLEM

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

The stewardship gap AlI2D premise
Suspected lower respiratory tract infection Use routinely available patient
is a major driver of antibiotic overuse— information to identify when
raising resistance pressure and healthcare bacterial LRTI is unlikely, then
cost. prompt a clinician review.
1 Effectiveness D) Safety

Early discontinuation and Length of stay, mortality and

treatment duration readmission

Source: selected SGH study poster - Study period Jan-Sep 2025

STUDY QUESTIONS

Can decision
support reduce
exposure—and
remain safe?

02



INTERVENTION

Al2D inserts a decision signal into the day-2
stewardship workflow

A clinician-facing recommendation—not an automated stop order.

DESIGN
PRINCIPLE

Human
judgment
stays in the
loop.

Suspected bacterial EHR data processed Bacterial LRTI Clinician reviews Physicians

lung infection by Al2D assessed unlikely and decides could continue
treatment when

Antibiotics initiated Daily model run Recommendation Stop or they disagreed
surfaced continue therapy with AI2D.

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



METHODS

A prospective implementation study tested
effectiveness and safety

SETTING Acute medical wards, Singapore General Hospital - January-September 2025 ANALYSIS
Target n=336; x2/Fisher
exact and Mann—
o ) ] ) Whitney U tests.
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 Al2D recommendations (INT) or continue
standard care (SOC)

OUTCOMES Primary: early discontinuation <3 days - Secondary: duration, length of stay, 30-day Prospective -
mortality and readmission pragmatic -
clinician-mediated

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



COHORT

Al2D ruled bacterial LRTI unlikely in 42.9% of
eligible patients

42.9%
.. 457 unlikely ‘=24

SOC - n=211
Median age Male Baseline balance
0 ° °
77 50.3% Similar
years (IQR 68-86) 230 patients except chronic pulmonary
disease

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



IMPLEMENTATION

Clinicians acted on nearly two-thirds of AI2D
recommendations
INTERPRETATION

6 ()/ Real-world
5 @) 4 O impact
depends on
161 of 246 recommendations both model
accepted signal and
linici
Adoption was substantial but not cmein
uptake.

automatic—consistent with
decision support that preserves
clinician discretion.

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



PRIMARY OUTCOME

Early antibiotic discontinuation more than

doubled with AlI2D

Discontinued within 3 days.

50%
45%
40%
35%
30%
25%
20%
15%
10%

5%

0%

Intervention

Source: selected SGH study poster - Study period Jan-Sep 2025

Standard care

+25.0

percentage points

absolute difference

p < 0.001

Primary endpoint

o7



CLINICAL OUTCOMES

Al2D shortened exposure and reduced 30-day
readmissions

Antibiotic duration 30-day readmission

Median days All-cause, %
30%
25%
20%
15%
10%

5%

S B N W b U O N

0%
INT SOC INT SOC

p <0.001 p=0.01

Source: selected SGH study poster - Study period Jan-Sep 2025
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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.

Length of stay 30-day mortality

8 6%

7 5%

6

. 4%

4 3%

. 2%

2

) 1%

0 0%

INT sOC INT SOC
p=0.43-NS p=0.12-NS

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

Source: selected SGH study poster - Study period Jan-Sep 2025



TAKE-HOME MESSAGE

Decision support can strengthen stewardship
when clinicians retain judgment

Al2D increased early discontinuation, reduced antibiotic exposure, and

lowered 30-day readmissions without a detected difference in mortality
or hospital stay.

01 What changed 02 Why it matters 03 What comes next
Earlier stopping A daily model signal can Validate generalisability,
Shorter treatment focus stewardship review monitor safety, and study how
Fewer readmissions where antibiotics may be recommendation design

unnecessary. affects uptake.

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

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



Restricted, Sensitive (Normal)
L [ ] ® ° SGH
AlI’D — Augmented Intelligence in Infectious Diseases

O
U \What AIZD Does Operational Impact Clinical Impact

Analyses individual patient EHR data to g ’
|

po®iUX

o g

determine when antibiotics are not needed

Promotes early identification and

Supports clinical judgement while lowering Workforce Productivity Less Antibiotic Use
cognitive load

discontinuation of unnecessary antibiotics

<X
EA3 ’@ T
@0
2 B
Fewer Prescriptions to More Patients Safely Stopped

| Review Antibiotics by Day 2
1 \§e Day 2

S0 Accent to discontinue )
—_— +/ Accent to discontinue

Estimated cost savings

- direct per patient>SGDS$3544
~ - for hospital >SGDS$7000

Electronic Health Record

(5
al

PRESENTING SYMPTOMS

MEDICATION HISTORY

DRUG ALLERGY

LABORATORY TESTS

Hﬁﬂ—>

Patient admitted
for suspected

bastariallina

N =2 =
| DAYS e,

Healthcare Costs Saved Earlier Hospital Discharge

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