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Fig. 5 Trend of major epidemiological indices in five TB prevalence surveys and the routine TB statistics
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Figure 2. Proportion of TB cases using PZA and DOT and the proportion of homeless cases using DOT, Osaka City,
Japan, 2001 to 2008
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TB — tuberculosis; PZA — pyrazinamide; DOT — directly observed treatment; S(+)PTB — smear-positive pulmonary tuberculosis



Figure 3. Proportion of TB cases with previous treatment in the general public and for the homeless, Osaka City,
Japan, 2001 to 2008
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Table 1. Number and proportion of smear-positive pulmonary TB cases with drug resistance to isoniazid and/or
rifampicin by treatment status, Osaka City, Japan, 2001 to 2008

Combined Without previous treatment With previous treatment
Year Aj any H any R anyRH aj any H any R any RH All any H any R any RH

cases®™ p % n % n % cases* p o, n % n % cases* p A n % n %

2001 681 63 93 23 34 18 26 579 37 64 14 24 10 1.7 102 26 255 9 838 8 7.8

2002 664 50 75 27 41 17 26 546 29 63 15 27 o 118 21 178 12 102 41 93

2003 651 37 &7 19 29 16 25 568 33 58 16 28 13 23 83 4 438 3 36 3 36

2004 633 36 57 11 17 7 11 541 32 59 7 13 4 07 82 4 43 4 43 3 33

2006 632 26 41 10 16 &5 08 55 19 34 4 07 2 04 77 & 8l 6 7.8 3 3.9

2006 644 38 59 9 14 4 06 571 28 49 6 1.1 2 04 73 10 137 3 41 20 2

2007 620 45 73 18 29 12 19 548 35 64 7 13 9 09 72 10 139 11 1583 r 949

2008 505 27 53 11 22 9 18 446 18 40 o 4 09 959 9 153 6 10.2 5 85

H — isoniazid; R — rifampicin

" All smear positive pulmonary tuberculosis cases that drug susceptibility result is available.



Table 2. Comparison between multidrug resistant TB cases and all other positive pulmonary TB cases,

Osaka City, Japan, 2001 to 2008

Multidrug resistance Yes No Crude OR 95% CI Pvalue Adjusted OR* 95%Cl P value
Age Less than 40 16 3562 1.00
0.70-2.21 0.462 - - -
40 and above 16 1047 1.24
Sex Female 15 856 1.00
0.38-1.28 0.249 - - -
Male 66 3753 0.70
Treatment Without previous 40 4141 100
treatment
. ‘ 4.96-11.57 <0.001 7.57 478-11.98 <0.001
With previous 41 509 789
treatment
Residence Any wgrd gxcept 46 3307 100
Nishinari
1.07-2.81 0.0027 1.58 0.99-2.52 0.0583
Homeless,

Nishinari Ward = Lot i

Crude OR - crude odds ratio; Adjusted OR — adjusted odds ratio; Cl — confidence interval.

* Logistic regression adjusted for the four variables in this table.
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PHYSICAL Al

ImageNet Classification with Deep Convolutional SELF-DRIVING CARS
Neural Networks GENERAL ROBOTICS

Alex Krizhevsky Ilya Sutskever Geoffrey E. Hinton
University of Toronto University of Toronto University of Toronto
kriz@ecs.utoronto.ca ilya@cs.utoronto.ca hinton@cs.utoronto.ca

Abstract
AGENTIC Al
We trained a large, deep convolutional neural network to classify the 1.2 million CO D | N G ASS | ST A N T

high-resolution images in the ImageNet LSVRC-2010 contest into the 1000 dif-

ferent classes. On the test data, we achieved top-1 and top-5 error rates of 37.5% C U STO M E R S E RV' C E

and 17.0% which is considerably better than the previous state-of-the-art. The
neural network, which has 60 million parameters and 650,000 neurons, consists PAT' E N T CA R E
of five convolutional layers, some of which are followed by max-pooling layers,
and three fully-connected layers with a final 1000-way softmax. To make train-
ing faster, we used non-saturating neurons and a very efficient GPU implemen-
tation of the convolution operation. To reduce overfitting in the fully-connected
layers we employed a recently-developed regularization method called “dropout™

that proved to be very effective. We also entered a variant of this model in the
ILSVRC-2012 competition and achieved a winning top-5 test error rate of 15.3%, G E N E RAT I V E AI

compared to 26.2% achieved by the second-best entry. D | G | TA I_ M A R K ET | N G

/ CONTENT CREATION

2012 ALEXNET PERCEPTION Al

CNN ——— SDEECH RECOGNITION

Deep Learning DEEP RECOMMENDATION SYSTEM

MEDICAL IMAGING







ABCD's OF ONGOING SUPPORT REQUIRED TO IMPLEMENT THE END TB
STRATEGY IN COUNTRIES

Advocacy

- ~

High-level political commitment and national mechanisms fo direct the adaptation )
. and implementation of the Strategy J

el {. Multisectoral collaboration and national mechanisms to direct the adaptation and
\_ implementation of the Strategy .

—{ Strategic advocacy and communications

)5

Bolster and re-energize the response

»—4 TB situation: “Know your epidemic”

e

‘:'\ Current status of response and health system capacity )

o
7

j —4_ Policy and regulatory environment

Coordination and collaboration across all sectors

. . Across releyant ministries and depariments, such as health, finance, education, 3\
\_ food,social-welfare, justice, labour, transport, and migration with Y,

~ ~

/" A highJevel muttistakeholder coordinating mechanism led by the national govemment\\
\_ can significantly enhance the implementation of the End TB Strategy by enabling J
o v

Digitalize

.'"' Hamessing the power of digital technologies and health innovation to enable people )
\_ centered care .




2024 FWHO D5 FB5. ZHr, BEICET H2HY HH
[WHO TB Knowledge Sharing Platform] DiLFE & AIRERY —ILDEA

»
, & -
gy World Health Consolidated Guidelines  Operational Handbooks  Training Catalogue  Research and Innovation @ [#] G®English

N 2¥ Organization

Consolidated Guidelines _
n -
WHO TB Knowled ge Sharin g WHO uidalnes providthe e evdancs- tormed racommandains
on TB prevention and care to help countries achieve the Sustainable
P I a tfo r Development Goals (SDGs) and the targets of the End TB Strategy.

Access the modular WHO guidelines on tuberculosis, with corresponding
handbooks and training materials. Operational Handbooks

The WHO Operational Handbooks on tuberculosis provide users with
practical “how to" guidance, with details essential for the proper
implementation of the corresponding WHO guidance.

G0 Feedback

WHO TB Guide (iz+]

TB Knowledge Sharing Platform T

World Health Organization
WHO normative guidance on tuberculosis research and innovation seek
s ARALING to shape the research agenda and innovation landscapes to better
) detect, prevent and respond to tuberculosis.

Free

View in Mac App Store 2




Commercial Al products for TB available on www.ai4hlth.org

4 2 4 ) 4 w 3
' N | (:‘ ...
ARTELUS DEEP ‘Rgbui]- Dr CADx
com I orcror
Certification: Certification: Certification: Certification:
Pending Pending CE-marked Pending
Development Stage: (expected Q2 2021) Development Stage: (expected in 2021)
Validation Development Stage: On the market Development Stage:
Intended Age Group: On the market Intended Age Group: Validation
18+ years Intended Age Group: 4+ years Intended Age Group:
14+ years 16+ years
\_ y A y /
e A 4 D 4 D 4 N
EPCON & inferViSION [ )+ A IESH >4
- IF MPALTHEAR ]L K
| xrayAME NN inforRead DR Chest JF CXR-1 JLD-02K(MEVER-X)
Certification: Certification: C":‘“;f"“” Certification:
; ending
Pending CE-marked 3 R CE-marked, Korea
(China NMPA-tier 3 4
(expected Q12021) Development Stage: expelclzgd in mid-l2e(r)20) FDA, Australia FDA
Development Stage: On the market Development Stage: Development Stage:
On the market Intended Age Group: On the market On the market
Intended Age Group: 15+ years (approved), Bisdedhge Caatie Intended Age Group:
18+ years 12 - 18 years - 10+ years
15+ years
\_ y 9 O\ y 9 _/
Screening and Triage for TB using 4 D 4 D 4 "\ The landscape of
g . = CAD products for TB
Computer-Aided Detection (CAD) Technology Lunit qure.al RadiSen is rapidly growing,
and innovative
and Ultra-Portable X-Ray Systems: TSN || T || TR | oo e
A Practical Guide Certification: Certification: Certification: expeded to elfher
CE-marked CE-marked CE-marked reach the market or
Development Stage: Development Stage: Development Stage: receive certification
On the market On the maorket On the market later in 2021. The
Intended Age Group: Intended Age Group: Intended Age Group: www.aidhlth.org
R 14+ years 6+ years (approved) 16+ years website will continue
A 3 - - <t
USAID (.‘-'(U 1(1(1(1 SIOD 1B PIINHEISIIID 2 + years to be the most up-to-

\_ y A _/ date resource.




TB and non-TB abnormalities that current CAD software products report on, independent of score for TB

>
+ c
— — = c = X
EPTIN-AEta - sl S S 8 B
BICEVWNH S o 2 5 c £ £
- mraseomEsuET KN I S e s &
B U< RIBAZHTIRR Sl s 8 s s @ 2
() O E T &
el
AXIR v v v v
CADA4TB*
Chest Eye v v v v v v v v v
GENKI v v v v v v v v v v
InferRead DR Chest v v v v v v v v v v
JF-CXR v
JLD-02K v v v v v v v
Lunit INSIGHT CXR v v v v v v v
gXR v v v v v v v v v
Xray AME*

*CAD4TB and Xray AME may also consider some of the listed abnormalities in their score for TB but do not give a separate score for each
abnormaility.
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CAD4TB

Lunit
INSIGHT CXR

InferRead
DR Chest

JF CXR-1

: e Study Population
Version Publication Study Country (years old)
: - 15+ years old, triage use 0.90
d Qin2021 Bangleicash case, symptomatic (0.90-0.91)
15+ years old, triage 0.87
Cameroon use case, some ©08 4'_ 0.97)
6 Qin 2019% asymptomatic o
March 15+ years old, triage use 0.89
P case, symptomatic (0.79-1)
15+ years old, triage use 0.74
5 )
3.07 Rahman 2017 Bangladesh case, symptomatic 0.73-0.75)
: 15+ years old, triage use 0.91
13 9
4 Qin:2021 Bahgledesh case, symptomatic (0.90-0.91)
- 15+ years old, triage 0.91
ameroon use case, some o
Qin 20197 asymptomatic (Lea=0.94)
2 Kebal 15+ years old, triage use 0.93
P case, symptomatic (0.85-1)
. 18+ years old, triage use 0.81
16 1
Nash 2020 India case, symptomatic (0.78-0.84)
2 15+ years old, triage use 0.89
13 /]
soR S Ecglaosh case, symptomatic (0.88-0.89)
15+ years old, triage 0.91
Cameroon use case, some y
472 Qin 20197 asymptomatic £:56-084
Newail 15+ years old, triage use 0.93
e case, symptomatic (0.86-1)
; = 15+ years old, triage use 0.85
2 Qin 2021 Bangladesh case, symptomatic (0.84-0.86)
3 15+ years old, triage use 0.85
13 1
¢ Qin 2071 Banglagesh case, symptomatic (0.84-0.85)

Studies using versions of software that are now out-dated are marked in grey.

REF R
HIBIBEH ST
ROCH—7AUC
0.74 - 0.93
!

Bf/IN—I gy

0.85 - 0.91




ROC curve (left) and PRC curve (right) from a site where TB prevalence is 15.4%.13

A ROC curve B Precision-recall curve
10- ’: 1‘0
094 09
0-8 0-8
07 - __ 07
-
2 06- & 06-
2 S
% 05+ S 05+
] 04 -~ Alalgorithm - ok
"‘ ©  ——CAD4TB £
0.3~ — InferRead DR 0-3-
0-2 - — JFCXR-1 0-2 -
— Lunit INSIGHT CXR
0 l" 1 I 1 ) 1 1 I 1 I 1 0 | ] ! ] 1 1 ) ] | 1
0 010203040506 070809 10 0 010203040506070809 10
1-specificity Recall (sensitivity)

Neither ROC or PRC should be used for threshold score selection as neither can give indications of
sensitivity and specificity for specific threshold scores.
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Table 4 Performance in triage purposes and screening purposes at sensitivity of 90%

Purpose TBscoreas N of CXR N of sputum N of Xpert- N of CXR with "abnormality N of CXR with "any
threshold selected (% of exams* (% of positive (% of  suggestive of TB" (% of 615) abnormality in the lung fields"
8,386) 8,386) 130) (% of 1551)
Triage 0.5340 1770 (21.1) 1246 (14.9) 125 (96.2) 554 (90.1) 1246 (80.3)
Screening 0.2835 3107 (37.0) 1396 (16.6) 127 (97.7) 594 (96.6) 1396 (90.0)

*N of sputum exams=N of CXR selected—N of normal CXR by human reading
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Okada et al. Tropical Medicine and Health https://doi.org/10.1186/s41182-023-00560-6 (2024) 52:2
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makes possibilities.
makes solutions.
Art makes questions.
Leadership makes actions.

-John Maeda
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