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Al x-ray
Interpretation

COMPUTER AIDED
DETECTION (CAD) FOR
TUBERCULOSIS
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Al X-ray
Interpretation

COMPUTER AIDED

DETECTION (CAD) FOR
TUBERCULOSIS

How are we going to “instruct” our
algorithm to recognize TB?
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What do we « Microbiologic confirmation
consider to be . Clinical case

TB for our
training set?

« Radiologist confirmed




Y Age
 HIV-status

What populati()n * Region/population
characteristics? * Disease severity
 BMI
¢ Sex

* Pregnancy

« Co-morbidities (e.g. diabetes)
 Prior TB

« Smoking

e Symptoms




What do we
want the tool to
do about non-TB
abnormalities?
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WHO target product profile > 0.90 = 0.70

tu bercu|osis CAD software 0.90-092 0.23-0.66
CXRE with human reader 0.82-093 0.14-0.63

Module 2: Screening

CAD software 0.90-091 0.25-0.79

CXR with human reader 0.89-096 0.36-063

10. Among individuals aged 15 years and older in populations in which TB screening is
recommended, computer-aided detection software programmes may be used in place of
human readers for interpreting digital chest X-rays for screening and triage for TB disease

(new recommendation: conditional recommendation, low certainty of evidence).
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Threshold  Sensitivity Specificity

Threshald to match 90% sensitivity

C u rre nt p ro d u Ct Lunit 0-07 B9-9% (85-6-93-3)  677% (63-5-717)
Mexus 0-48 29-9% (85.6-33-3) 67-1% (62-9-71.2)
| an d S C ap e JF C¥R-2 0-23 89-5% (85-1-93.0) 62.7% (58-3-66.9)
gXR 0-18 90-3% (B6-0-93-6)  62.3% (57.9-66-5)
ChestEve 0-08 29-1% (B4.7-92.7) B1.3% {57-0-655)
Yvision 0-11 89-3%(85-6-933)  58-6% (54-2-62.9)
CAD4TB 3 89-9%(856-933)  557% (51-3-60-0) o
InferRead 0-26 Q0.3% (86-0-93.-6) 54-9% (50-5-59-3) -
Genki 0-02 89.5% (851-93.0)  54.5% (50-1-58.9) 7
TiSep¥-TB 018 89-9% (85-6-933)  4B.0% (43-6-52-4) /
Computer-aided detection of tuberculosis from chest XrayAME 0-02 BE.4% (83-8-92.0*  36-9%(32:8-413)
radiographs in a tuberculosis prevalence survey in South RADIFY 0-02 82.6% (77.4-87-0)  32.5% (28:5-16.7) N
Africa: external validation and modelled impacts of Threshold to match 70% specificity :
commercially available artificial intelligence software Lunit 0-09 89-5% (851-93.0)  70-2% (66-1-741) e Ty
News 059 (3540108720972
ZhiZhen Qin’, Martie Ven der Walt”, Sizulu Moyo, Farzana lsma, Phaleng Maribe, Claudia M Denkinger, Sarah Zaidi, Rachael Barret, Mexus 0-54 BE-Bu (B4-3-22.3) 69.8B% (65-7-73-8) ?Fxcnmz EE;?;‘[S?_,?:E' Eg;;zgag:]
Lindiwe Myusi, Nkateko Mkhondo, Khangelani Zuma, Samuel Manda, Lisa Koeppel, Thuli Mthiyanef, Jacob Creswellt Chest Eye 0-861 (95% C1 0-833-0-890)
qxR 0-32 86-8%(B21-907)  70-2%(661-741) T niehesd DRChet 0654 (39610824 0889
. . JFCXR-2 0-4 86-4% (81-6-90-4)  70-0% (65-9-73-9) T cupomacsyoss
Lancet Digit Health 2024; Chestye 011  86-0%(812-90.0)  696% (655-736) e e
6:ebD 5-13 InferRead 0-37 85.7% (B0-B-B97)  70-4% (66:3-743) 0 b
Kvision 0-14 85.7% (80-8-897)  69-6% (65-5-73-6)
Genki 009 B4.5% (795-887)  70-6% (66-5745)
CAD4TE 12 B10% (757-85-6)  70-6% (66-5-74.5)
TiSepx-TE 0-29 77 5% (71-9-82-5) 70-B% (66-7-747)
KrayAME 0-13 BH-6% (62.6-74.2) 70-0% (66-5-74-5)
RADIFY 057 43-4% (37-3-49-7) 71-0% (Bb0-9-74-9)1

*The closest sensitivity to 90%. 1The closest specificity to 70%.

Table 2: Computer-aided detection performance compared with
Q0% sensitivity and 70% specificity target values
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SCREENING

What use case? Population
) X-Ray
What objective?
J ) [\ quation
TRIAGE
Clinical suspicion
) X-Ray
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Implementation
Considerations
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Figure 1: Sensitivity vs. specificity across GAD threshold spectrum

CAD threshold 100

value
| | |
I | I | I

Diagnostic eValUGtON  ("& ) & )Y @ N &) e v v v v v v e v et e e et et e e et
cost ( )
Proportion of prevalent m () o
TB detected

Test accuracy
parameters

Mayo Clinic Center for Tuberculosis




All x-rays read by CAD.
Abnormal x-rays (and
subset of normal) read by
radiologist prior to work-up

Integration and

operationalization

All x-rays read by CAD and
radiologist. Any abnormal
X-ray from either gets work-

up




Thank you
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