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“"The healthcare system with AI will be better
than the healthcare system without it.”

Johnson KB, et al. Precision Medicine, Al, and the Future of Personalized Health Care. Clin Transl Sci. 2021 Jan;14(1):86-93.
doi: 10.1111/cts.12884.

P& Friedman’s fundamental theorem



“AI will not replace doctors. But doctors who
use AI will replace doctors who don't.”

Jesse Ehrenfeld W TR

Article Talk Read Edit View history Tools

From Wikipedia, the free encyclopedia

Jesse Menachem Ehrenfeld (born 1978) is an American physician. Ehrenfeld is
President of the American Medical Association, since June 2023,[2] and Professor of
Anesthesiology at the Medical College of Wisconsin. He is also a former Speaker of the
Massachusetts Medical Society,®! where he was the youngest officer in the 228-year
history of the organization. He is also a former Vice-President of the Massachusetts

Jesse Ehrenfeld

Society of Anesthesiologists.*!

The inaugural recipient on the NIH Sexual and Gender Minority Research Award from
the NIH Director,®! Ehrenfeld has been recognized for his contributions to advancing
health equity. A 2008 recipient of the AMA Foundation Leadership Award,®! Enrenfeld is
a researcher in the field of biomedical informatics. Ehrenfeld's research interests include
bioinformatics and the application of information technology to increase quality, reliability
and patient safety.

Ehrenfeld's work has led to the presentation of over 200 abstracts at
national/international meetings and the publication of over 175 manuscripts in peer- y

reviewed journals. He serves as Editor-in-Chief of the Journal of Medical Systems,m Ehrnfe|d :t’SXSW 2024
and is a fellow of the American Medical Informatics Association®! and the American Born 1978 (age 46-47)

Society of Anesthesiologists.[®! Wilmington, Delaware, U.S.

Education Haverford College (BS)
University of Chicago (MD)
Harvard University (MPH)

Education edi;




Precision Medicine ArtlﬁCial Intelligence
Improving
Personalized PRESENT
Care
. . Evidence-based Precision
; Risk Prediction ; « 4
Therapy Planning oF Dl 2erinsis Medicine Medicine
; Signs and Clinical Trials Algorithms
Genomic | Genomic Symptoms
Considerations O Considerations
Social
Determinants of
Health
Clinical Clinical Johnson KB, et al. Precision Medicine, Al, and the Future of Personalized
& Considerations Health Care. Clin Transl Sci. 2021 Jan;14(1):86-93.

Considerations doi: 10.1111/cts.12884.




Al va phan loai AI theo kha nang

Artificial Intelligence

Alomari, E.A. (2024). Computer Modeling in Engineering &
Sciences, 141(1), 43-85. https://doi.org/10.32604/cmes.2024.052256



https://doi.org/10.32604/cmes.2024.052256

NOi dung trinh bay

«+Tam quan trong cua NKSSS

+MOt s6 hudng dan xur tri NKSSS

+CDSS trong ho trg xur tri
NKSSS




Tu vong so sinh Viet Nam

“Viet Nam

® Countries () Regions

O Indicator

o Under-five mortality rate

o Infant mortality rate

@ Neonatal mortality rate

o Mortality rate 1-59 months
O Mortality rate age 1-11 months
o Child Mortality rate age 1-4

() stillbirth rate

£\ Lindar fiun dasth.

O Sex

Female

Male

@ Total

D Subnational

D Wealth quintile

NEONATAL MORTALITY RATE - TOTAL

CHART ESTIMA SOURCE DATA

Deaths per 1,000 live births Estimation model: BNUR

35-

2023
UN IGME estimate: 10.25 (7.72 - 13.33)

5- o _-

1974 1980 1985 1990 1995 2000 2005 2010 2015 2020 2023

UN IGME Estimates Source data included Source data excluded
%

VIGME

UN Inter-agency Group
for Child Mortality
Estimation

unicef & World Health
T Organization

United

) Koo @ WORLD BANK GROUP

for every child

2023: ~ 10/1000

https://childmortality.org/all-cause-
mortality/data?indicator=MRMO&refArea=VNM



https://childmortality.org/all-cause-mortality/data?indicator=MRM0&refArea=VNM
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https://www.who.int/news-room/fact-sheets/detail/newborn-mortality

Liu L. etal The Lancet 2016. 388: p3027 - 3035



Ganh nang toan ciu cua nhiém khuan huyét
(Global Burden of Disease — GBD 1990-2017)

100+ m Underlying cause category
—e— Infections
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Ty Ié mac NKHSS sém
R -
song duong

Africa 7 quoc gia Chau Phi Seale et al 2009
South Africa 39,3 3,2 Velaphi S et al 2019
Middle-high income 0,6-15,7 Khalil N et al 2020
South Asia Bangladesh 76,8 - Chan GJ et al 2013
India 24 - Sundaram V et al 2008
Bhutan 54,5 19 jasho J et al 2020
South Brazil 4 0,31 Camago JF et al 2021
America Suriname 1,37 - Achten NB et al 2021

US: 0,5-1/1000 (roiin 2021, Schrag et al, 2016, Bizzarro et al, 2015)
Viéet Nam: ~ 16-21/1000.




Cac “"bat dinh” cua NKSSS séGm

% Dinh nghia NKSSS: # RLCN co quan J tre em / ngudi
lon.

7\

= Cay mau (“definite”, “culture-proven”)

= Xét nghiém (“probable”, “clinical”)

= Lam sang / YTNC (“possible”)
$"SOm”: < 48h, < 72h, £ 5 ngay, < 7 ngay”.
<% Khong dong nhat: du thang # non thang.

< Ty |é mac, tac nhan, t&r vong LMICs khac HICs.




FROM THE AMERICAN ACADEMY OF PEDIATRICS | CLINICAL REPORT | DECEMBER 012018 8" KAISER PERMANENTE. | DIVISION OF RESEARCH

. N | Early- i Icul 2024
Management of Neonates Born at =235 0/7 Weeks’ Gestation

With sus pected Or Proven Early_,Onset Bacterial sepsis m Updated EOS Calculator 2024 Classification References FAQ~ riginal E calculator

Karen M. Puopolo, MD & ; William E. Benitz, MD; Theoklis E. Zaoutis, MD; COMMITTEE ON FETUS AND NEWBORN; Probability of Neonatal Early-Onset Sepsis
COMMITTEE ON INFECTIOUS DISEASES; James Cummings, MD; Sandra Juul, MD; Ivan Hand, MD; Eric Eichenwald, MD; Based on Maternal Risk Factors and the
Brenda Poindexter, MD; Dan L. Stewart, MD; Susan W. Aucott, MD; Jay P. Goldsmith, MD; Kristi Watterberg, MD; Infant’s Clinical Presentation
Carrie L. Byington, MD; Yvonne A. Maldonado, MD; Ritu Banerjee, MD; Elizabeth D. Barnett, MD; James D. Campbell, MD;

The tool below is intended for the use of clinicians trained and experienced in
Jeffrey S. Gerber, MD; Ruth Lynfield, MD; Flor M. Munoz, MD; Dawn Nolt, MD; Ann-Christine Nyquist, MD; Sean T. O’Leary, MD; the care of newborn infants. Using this tool, the risk of early-onset sepsis can
Mobeen H. Rathore, MD; Mark H. Sawyer, MD; William J. Steinbach, MD; Tina Q. Tan, MD be calculated in an infant born > 35 weeks gestation. The interactive

calculator produces the probability of early onset sepsis per 1000 babies by
entering values for the specified maternal risk factors along with the infant's
clinical presentation.

Address correspondence to Karen M. Puapolo, MD, PhD, FAAP. E-mail: puopolok@email.chop.edu

M ..........

On this page

National Institute for
NICE Health and Care Excellence Search NICE... E

Standards and Clinical Knowledge British National British National Formulary
indicators Summaries (CKS) Formulary (BNF) for Children (BNFC) sciences

Guidance ¢ 1.1 Information and support

« 1.2 Preventing_early-onset neonatal infection before birth

« 1.3 Risk factors for and clinical indicators of possible early-onset neonatal infection

« Kaiser Permanente neonatal sepsis calculator

Neonatal infeCtion: antibiOtics for prevention and « Management for babies at increased risk of infection

treatment
NICE guideline | NG195 | Published: 20 April 2021 | Last updated: 19 March 2024 infection
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1.5 Antibiotics for suspected early-onset infection

Pediatrics (2018) 142 (6): 20182894 SN

doi.org/10.1542/peds.2018-2894



https://www.nice.org.uk/guidance/ng195/chapter/Recommendations
https://doi.org/10.1542/peds.2018-2894

Kaiser NEOS Calculator

% Retrospective nested case control, tre = 34 tuan.
% Case NKSS som < 72 gid, n=350; control n=1063
<% Cac YTNC dudi dang bién lién tuc

% 1/3 tre cay mau dudng: khong triéu ching < 12 gico
sau sinh.

XS tién nghiém XS hau nghiém
e (TCLS 6-12h sau sinh)

Escobar GJ et al. Pediatrics. 2014 Jan; 133(1): 30-6.


https://neonatalsepsiscalculator.kaiserpermanente.org/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3208962/

Tudi thai va NKSSS sém

3

N

—

Cases per 1000 live births

Gestational age, wk

Puopolo PM et al. Pediatrics. 2011 Nov; 128(5): e1155-e1163. 15



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3208962/

Thdoi gian 0i vo va NKSSS séGm

w

RS

~N

Cases per 1000 live births
w

0 5 10 15 20 25 30 35 40 45 50
Duration of ROM, h

Puopolo PM et al. Pediatrics. 2011 Nov; 128(5): e1155-e1163. 16



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3208962/

Than nhiét cao nhat cua me trong chuyén da

/

20

—
w

Cases per 1000 live births
-
(=]

97 98 99 372 100 378 101 383 102 103
36.1 36.7 Highest maternal temperature, °F 38.9 39.4

Puopolo PM et al. Pediatrics. 2011 Nov; 128(5): e1155-e1163. 17



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3208962/

Xac suat NKSSS sédm theo YTNC cua me

Predictor” Data Set, %

Derivation Validation Entire

Gestational age 10.7 26.5 16.7
GBS status 2.0 3.2 2.3
ROM time 14.8 9.3 12.6
Highest intrapartum temperature @ 50.1 @
Intrapartum antibiotics treatment 10.0 10.9 10.0

Puopolo PM et al. Pediatrics. 2011 Nov; 128(5): e1155-e1163. 18



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3208962/

Kaiser NEOS Calculator

Composite EOS Risk

(EOS Risk at birth + Clinical Exam) Vitals

Clinical Recommendation

Routine
Vitals

No culture +
no antibiotics

<1

-l Enhanced
Y biry, No culture + \::Lat‘fse%‘:g: observation (q 4 hour
=4 no antibiotics hours vitals for 24 hours
Vitals every 4
1-<3 Blood Culture hours for 24
hours

Vitals per
NICU

Empiric

antibiotics

** |f Clinical Exam = Clinical illness and composite risk < 3

< 3 with Strongly

. onside .
.Clmlcal Cstgrstlingr Vitals per
illness = NICU

empiric

yes antibiotics

Probability of EOS based on Maternal Risk Factors Variable Betas Values
Maternal Predictor Enter Clinical Values: Intercept 40,74890 40,74890
37 40617 GA -6,93250 -283,2421
Temperature | 98,6 GA2 0,0877 146,3981
|ROM(hrs) 8 Temp_max 0,86800 85,5848
Maternal GBS Status ® NEGATVE
o ROM 1,22560 1,8600
GBS (+) 0,57710 0
O UNKNOWN
GBS UNK 0,04270 0
Type of intrapartum © Broad Abx  dhrs Broad 24 -1,18610 0
|antibiotics ® Broad Abx 23,90 Broad 2-3.9 -1,04880 -1,0488
O GBS specific 22 -1,04880 0
ORE s Sum of Betas -9,60912
EOS risk @ Birth 0,00006
Maternal Risk factors EOS risk per 1000/births Clinical Recommendation
EOS Risk @ Birth 0,06 Routine Vitals
Clinical Exam
Well Appearing 0,03 No additional care
Equivocal 0,31 No additional care
Clinical lliness 1,30 Blood culture and vitals every 4 hours for 16 hours
Pre. Probability (P) _Likelihood Ratios (UL 95% CI) Odds Post. (P) Per 1000
0,00006 nla 6,13376E-05 n/a 0,06
Well Appearing nla 0,41 2,51484E-05  2,51478E-05 0,03
Equivocal nia 5 0,000306688  0,000306594 0,31
Clinical lliness nia 21,2 0,001300357 _ 0,001298669 1,30

Xac xuat dy doan (/1000 tré sinh séng) = ...
19

https://neonatalsepsiscalculator.kaiser

ermanente.org/EmrEA

.as



https://neonatalsepsiscalculator.kaiserpermanente.org/EmrFAQ.aspx

Tinh huong lam sang

Bé trai, 1 gid tudi, con 1/1, 39 tuan, 6i v3 18 gid, sinh thudng, APGAR 185°, GBS (-), dudc diéu tri
véi Amipicilline ~ 2,5 gid trudc sinh do me sét 38,5°C. Sau sinh bé 6n dinh, dugc héi siic thudng
quy.

Kham: CN 3200g, tha 80 I/p, tim 164 |/p, phap phong canh mi, co I6m nguc va co kéo lién sudn
nhe, phoi théng khi tot, co ti€ng thd rén thi thd ra khdng lién tuc, SpO, 97%. Binh thudng vé cac
mat khac.

XU tri tré nay nhu thé nao la phu hgp nhat?

A. Nam va@i me, cham soc thudng quy.

B. T/d ho hap tai dudng nhi trong 2-6 gid.

C. Xét nghiém huyét do, CRP.

D. Huyét d6, CRP, cay mau, cho khang sinh.




Please enter

details below.

Calculator Version

Incidence of Early-
Onset Sepsis @

Gestational age @

Highest maternal
antepartum
temperature @

ROM (Hours) @

Maternal GBS
status @

Type of
intrapartum
antibiotics @

© Original (2017) - No Universal GBS Screening
Updated (2024) - Universal GBS Screening

0.5/1000 live births (CDC national incidence) v

28 t  weeks

[¢] & days

388 < Celsius v

Negative
Positive
© Unknown

Broad spectrum antibiotics > 4 hrs prior to birth

© Broad spectrum antibiotics 2-3.9 hrs prior to birth
GBS specific antibiotics > 2 hrs prior to birth
No antibiotics or any antibiotics < 2 hrs prior to birth

Predictor Scenario

Calculator Version

Incidence of Early-
Onset Sepsis @

Gestational age @

Highest maternal
antepartum
temperature @

ROM (Hours) @

Maternal GBS
status @

Type of
intrapartum
antibiotics @

Original (2017) - No Universal GBS Screening
© Updated (2024) - Universal GBS Screening

0.50/1000 live births (CDC national incidence) v

38 ¢ weeks

o} g days

388 : Celsius ~

10 &

Negative
Positive

© Unknown

Broad spectrum antibiotics > 4 hrs prior to birth
© Broad spectrum antibiotics 2-3.9 hrs prior to birth
GBS specific antibiotics > 2 hrs prior to birth

No antibiotics or any antibiotics < 2 hrs prior to birth

Risk per 1000/

EOS Risk @ Birth

EOS Risk after
Clinical Exam

Well Appearing 0. 4 2

Risk per 1000/ births

Equivocal 5.04
Clinical Iliness 21.02

Classification of Infant's Clinical Presentation Clinical lliness

Appearing

Original EOS Calculator 2017 version

lculate »

Risk per 1000/births

1.01

Clinical
Recommendation

No culture, no
antibiotics

Empiric antibiotics

Empiric antibiotics

Vitals

0,5/1000

Vitals every
4 hours for
24 hours

Vitals per
NICU

Vitals per
NICU

Egquivocal Well

Risk per 1000/ births

EOS Risk @ Birth

EOS Risk after
Clinical Exam

‘Well Appearing 0 6 5

Equivocal 6.53
Clinical lliness 25.45

1.80

Clinical

Recommendation

No culture, no

antibiotics

Vitals

Vitals every
4 hours for
24 hours

Empiric antibiotics | Vitals per

NICU

Empiric antibiotics Vitals per

NICU

Classification of Infant's Clinical Presentation Clinical lliness Equivocal Well

Appearing

Original EOS Calculator 2017 version

Két qua

Risk per 1000/births

EOS Risk @ Birth

EOS Risk after Clinical Risk per
Exam 1000/births

Khoé
(Well Appearing) ©®

1.01

Khuyén Nghi

Nghi ngo
(Equivocal) ®

Bénh
(Clinical lliness) ©




Predictor Scenario Calculate »

Calculator Version

Incidence of Early-
Onset Sepsis @

Gestational age @

Highest maternal
antepartum
temperature @

ROM (Hours) @

Maternal GBS
status @

Type of
intrapartum
antibiotics @

Original (2017) - No Universal GBS Screening
© Updated (2024) - Universal GBS Screening

5.00/1000 live births ~
39 : weeks
o] : days
385 Celsius v
8 ¢
© Negative
Positive
Unknown

Broad spectrum antibiotics > 4 hrs prior to birth

© Broad spectrum antibiotics 2-3.9 hrs prior to birth
GBS specific antibiotics > 2 hrs prior to birth
No antibiotics or any antibiotics < 2 hrs prior to birth

Predictor Scenario

Calculator Version

Incidence of Early-
Onset Sepsis @

Gestational age @

Highest maternal
antepartum
temperature @

ROM (Hours) @

Maternal GBS
status @

Type of
intrapartum
antibiotics @

© Original (2017) - No Universal GBS Screening
Updated (2024) - Universal GBS Screening

4/1000 live births v
39 :  weeks

(o] S days

385 ¢ Celsius v

18 <
© Negative

Positive

Unknown

Broad spectrum antibiotics > 4 hrs prior to birth
© Broad spectrum antibiotics 2-3.9 hrs prior to birth
GBS specific antibiotics > 2 hrs prior to birth

No antibiotics or any antibiotics < 2 hrs prior to birth

Risk per 1000/births

EOS Risk @ Birth

3.54

EOS Risk after
Clinical Exam

Risk per 1000/ births

Clinical
Recommendation

Well Appearing Blood culture

1.28

Equivocal Empiric antibiotics

12.79
48.96

Clinical lliness

Empiric antibiotics

Classification of Infant's Clinical Presentation Clinical lliness Egquivocal
Appearing

Original EOS Calculator 2017 version

Calculate »

Risk per 1000/births

Risk per 1000/ births

EOS Risk @ Birth

5.31

EOS Risk after
Clinical Exam

Clinical
Recommendation

Well Appearing Blood culture

218

Equivocal Empiric antibiotics

25.99
101.63

Clinical lliness Empiric antibiotics

Classification of Infant's Clinical Presentation Clinical lllness Egquivocal
Appearing

Original EOS Calculator 2017 version

Vitals

Vitals every
4 hours for
24 hours

Vitals per
NICU

Vitals per
NICU

Well

Vitals

Vitals every
4 hours for
24 hours

Vitals per
NICU

Vitals per
NICU

Well

17/1000

Risk per 1000/births

EOS Risk @ Birth

EOS Risk after Clinical
Exam

Risk per

Khoé
(Well Appearing) ®

Nghi ngo
(Equivocal) ®

Bénh
(Clinical lliness) ®

1000/births




Két luan

< NKSSS: thach thic trong chan doan.

& Chién Iugc phu hgp tai cho: gidm KS khdng can thiét

+ khong bo sot ca nang.

<% CDSS chon lua phu hgp ti€p can EOS.

% Al: hifa hen, mo hinh Al thich hop.
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