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Appendix A: Search Strategy for ML/AI-Based Diagnostic Models
in Clinical Practice Guidelines

We conducted comprehensive searches in Scopus and PubMed to identify all relevant publications
examining ML/Al-based diagnostic models in Clinical Practice Guidelines (CPGs). The complete
search strategy, including all query terms and Boolean operators, is presented in the below table:

Citation

Database Search string Date Returned

TITLE-ABS-KEY ( ( "decision tree" OR "neural network" OR

"Support vector machine" OR "Artificial intelligence" OR

"Fuzzy" OR "machine learning" OR "Data mining" OR

"genetic algorithm" OR metaheuristic OR "Meta heuristic"

OR "meta-heuristic" OR "Cuckoo search" OR "Bees

algorithm" OR "Artificial bee colony algorithm" OR

"evolutionary algorithm" OR "Ant colony optimization" OR Aug. 7,
"Particle swarm optimization" OR "Firefly algorithm" OR 2022
"Memetic algorithm" ) AND ( medical OR cancer OR

diabetes OR disease ) AND ( diagnosis OR diagnostic OR

diagnosing OR diagnosed OR diagnoses ) ) AND ( LIMIT-

TO (DOCTYPE, "ar")) AND ( LIMIT-TO ( LANGUAGE ,

"English" ) )

Scopus 49533

("decision tree"[Title/Abstract] OR "neural

network"[Title/Abstract] OR "Support vector Aug. 7,
machine"[Title/Abstract] OR "Artificial 2022
intelligence"[Title/Abstract] OR "Fuzzy"[Title/Abstract] OR

PubMed 29181



"machine learning"[Title/Abstract] OR "Data

mining"[ Title/Abstract] OR metaheuristic[ Title/Abstract] OR
"Meta heuristic"[Title/Abstract] OR "meta-
heuristic"[Title/Abstract] OR "genetic algorithm"[Title/Abstract]
OR "Cuckoo search"[Title/Abstract] OR "Bees
algorithm"[Title/Abstract] OR "Artificial bee colony
algorithm"[Title/Abstract] OR "evolutionary
algorithm"[Title/Abstract] OR "Ant colony

optimization"[ Title/Abstract] OR "Particle swarm
optimization"[ Title/Abstract] OR "Firefly
algorithm"[Title/Abstract] OR "Memetic
algorithm"[Title/Abstract]) AND (diagnosis[Title/Abstract] OR
diagnostic[Title/Abstract] OR diagnosing[Title/Abstract] OR
diagnosed[Title/Abstract] OR diagnoses|Title/Abstract])



Appendix B: Search Methodology for Rule Extraction in Clinical
Diagnosis

To systematically identify publications employing rule extraction methods for clinical diagnosis,
we executed targeted searches in Scopus and PubMed using the following optimized query
strategy:

Citation

Search strin Date Returned
database mng u

TITLE-ABS-KEY ( ( "decision tree" OR "neural network" OR
"Support vector machine" OR "Artificial intelligence" OR
"Fuzzy" OR "machine learning" OR "Data mining" OR "genetic
algorithm" OR metaheuristic OR "Meta heuristic" OR "meta-
heuristic" OR "Cuckoo search" OR "Bees algorithm" OR

"Artificial bee colony algorithm" OR "evolutionary algorithm" OR Aug. 7
ug. 7,

Scopus  "Ant colony optimization" OR "Particle swarm optimization" OR 2002

"Firefly algorithm" OR "Memetic algorithm" ) AND ( "linguistic
rule" OR "rule extraction" OR "rule extractor" ) AND ( medical
OR cancer OR diabetes OR disease ) AND ( diagnosis OR
diagnostic OR diagnosing OR diagnosed OR diagnoses ) ) AND
( LIMIT-TO ( LANGUAGE , "English" )) AND ( LIMIT-TO (
DOCTYPE, "ar"))

("decision tree"[Title/Abstract] OR "neural network"[Title/Abstract]
OR "Support vector machine"[Title/Abstract] OR "Artificial
intelligence"[Title/Abstract] OR "Fuzzy"[Title/Abstract] OR
"machine learning"[Title/Abstract] OR "Data
mining"[Title/Abstract] OR metaheuristic[ Title/Abstract] OR "Meta
heuristic"[Title/Abstract] OR "meta-heuristic"[Title/Abstract] OR
"genetic algorithm"[Title/Abstract] OR "Cuckoo
search"[Title/Abstract] OR "Bees algorithm"[Title/Abstract] OR
PubMed "Artificial bee colony algorithm"[Title/Abstract] OR "evolutionary
algorithm"[Title/Abstract] OR "Ant colony
optimization"[Title/Abstract] OR "Particle swarm
optimization"[ Title/Abstract] OR "Firefly algorithm"[Title/Abstract]
OR "Memetic algorithm"[Title/Abstract]) AND
(diagnosis[Title/Abstract] OR diagnostic[Title/Abstract] OR
diagnosing[Title/Abstract] OR diagnosed[Title/Abstract] OR
diagnoses[Title/Abstract]) AND ( "linguistic rule" OR "rule
extraction" OR "rule extractor" )

Aug. 7,

2022 17



Appendix C: A Detailed Review of Articles Presenting Diagnostic
Rules Derives from Interpretable ML Algorithms

The following tables provide a comprehensive breakdown of the systematic analysis conducted on
the 73 qualifying articles identified through our search strategy.

Table 1. Full analysis of diagnostic rule studies using interpretable (white-box) ML algorithms.

Reference ' The presence of at least one External EYaluatigg the ML- ‘Evaluating the cost of
clinical expert in the research team based diagnostic rules implementing the rules
1. x x x
2. x x x
3. x x x
4. x x x
5. x x x
6. x x x
7. x x x
8. X X 3 4
9. v X X
10. X X X
11. X X X
12. X X X
13. X X X
14. x x x
15. x x x
16. v x x
17. v X x
18. x x x
19. x x x
20. v x x
21. X X X
22. v x x
23. X X X
24. X X X
25. X X X
26. X X X
27. v x x
28. X X X
29. x x x
30. X X X
31. v x x
32. x x x
33. x x x
34. x x x
35. v x x
36. x x x
37. x x x
38. x x x
39. x x x
40. v x x
41. x x x
42. x x x



43. v x x
44, x x x
45. x X x
46. x x x
47. x X x
48. x x x
49. x x x
50. x x x
51. x x x
52. v x x
53. x X x
54. x x x
55. x X x
56. x x x
57. x x x
58. v x x
59. x x x
60. x x x
61. v X x
62. x x x
63. x x x
64. x x x
65. x X x
66. x x x
67. x x x
68. v x x
69. x x x
70. x x x
71, x x x
72. x x x
73. v x x

Table 2. Characteristics of included studies on ML-based clinical diagnostic rule extraction.
Frequency (rate

Condition (%))
The articles in which at least one clinical expert is in the research team 15 (20.55 %)
The articles included in the study evaluated the rules under real clinical situations. 0 (0.00 %)
Articles included in this study evaluated the cost of implementing the rules in real clinical 0 (0.00 %)

settings.
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Appendix D: Identification of Domain-Specific Systematic Reviews

and Meta-Analyses
Article Citation Search strin
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Appendix E: Systematic reviews

The inclusion criteria:

1) The article should be a journal article and not a conference presentation or other types,
2) The article must be a systematic review and not a meta-analysis or other types,
3) The article must review the classification algorithms used to diagnose a disease.

Inclusi . o
Row Reference nc.us1.0n Investigated criteria
criteria
Machine Learning Methods for Diagnosis of Eye-Related Diseases: Comparison of different imaging
) A Systematic Review Study Based on Ophthalmic Imaging v methods to verify deep/machine
Modalities learning
. . e . . Comparison of different imagin
A systematic review on the role of artificial intelligence in par . g ' g.l g
) . . . v methods to verify deep/machine
sonographic diagnosis of thyroid cancer: Past, present and future .
learning
Machine learning and the cancer-diagnosis problem — No gold
3) *(3)
standard
@) Artificial Intelligence in Nonalcoholic Fatty Liver Disease: A New v Comparison of sensitivity and
Frontier in Diagnosis and Treatment specificity of different methods
5) Disease’s diagnosis using fuzzy logic methods: A systematic and “(2)
meta-analysis review
©) Artificial neural networks for diagnosis and survival prediction in v Comparison of sensitivity and
colon cancer specificity of different methods
Application of Artificial Intelligence for the Diagnosis and Comparison of sensitivity and
(7) . . v . :
Treatment of Liver Diseases specificity of different methods
) Machine-Learning-Based Disease Diagnosis: A Comprehensive v Comparison of different evaluation
Review criteria of different methods
©) Machine learning-based heart disease diagnosis: A systematic v Comparison of different evaluation
literature review criteria of different methods
(10) Machine learning-based coronary artery disease diagnosis: A v Comparison of different evaluation
comprehensive review criteria of different methods
Coror?ary artery disease detection using aT*tiﬁci?l intelligence Comparison of different imaging
(11) techniques: A survey of trends, geographical differences and v

diagnostic features 1991-2020

methods to verify deep learning




The Effectiveness of Artificial Intelligence in Detection of Oral

Comparison of different evaluation

12 4 o .
(12) Cancer: Al AND ORAL CANCER DIAGNOSIS criteria of different methods
(13) Artificial intelligence in medical diagnosis: the v Comparison of different imaging
INTERNIST/CADUCEUS approach methods to verify deep learning
(14) Applications of machine learning predictive models in the chronic v Comparison of different evaluation
disease diagnosis criteria of different methods
Artificial intelligence for assisting diagnostics and assessment of Comparison of different evaluation
(15) . " . v o .
Parkinson's disease—A review criteria of different methods
(16) SARS-CoV-2 diagnosis using medical imaging techniques and v Comparison of different evaluation
artificial intelligence: A review criteria of different methods
(17) Role of artificial intelligence in multidisciplinary imaging diagnosis v Comparison of different evaluation
of gastrointestinal diseases criteria of different methods
i f th f
(18) Medical diagnosis using machine learning: a statistical review v Comparison o .e number of used
algorithms
(19) Artificial intelligence: A promising frontier in bladder cancer v Comparison of different evaluation
diagnosis and outcome prediction criteria of different methods
(20) Machine learning applied to diagnosis of human diseases: A v Comparison of the number of used
systematic review algorithms
1) Radiomic and genomic machine learning method performance for v Comparison of different evaluation
prostate cancer diagnosis: Systematic literature review criteria of different methods
(22) The use of artificial intelligence for the diagnosis of bladder cancer: v Comparison of different evaluation
a review and perspectives criteria of different methods
Machine learning and novel biomarkers for the diagnosis of Comparison of different evaluation
(23) o v . .
alzheimer’s disease criteria of different methods
A meta-analysis of the diagnostic performance of machine learning-
(24) | based MRI in the prediction of axillary lymph node metastasis in x(2)
breast cancer patients
(25) Artificial intelligence: Emerging player in the diagnosis and v Comparison of different evaluation
treatment of digestive disease criteria of different methods
26) Cancer diagnosis and disease gene identification via statistical <(3)

machine learning




Artificial intelligence for assisting cancer diagnosis and treatment in

Comparison of different evaluation

27 . o v L .
@7 the era of precision medicine criteria of different methods
28) Digital diagnostics and artificial intelligence in prostate cancer v Report of data mining essential
treatment in 5 years from now process steps in prediction
(29) Artificial intelligence in diagnosis of obstructive lung disease: v Report of different algorithms used in
Current status and future potential the field of prediction
(30) A Review of Artificial Intelligence's Neural Networks (Deep v Report of different algorithms used in
Learning) Applications in Medical Diagnosis and Prediction the field of prediction
Diagnostic Value of Artificial Intelligence-Assisted Endoscopic
(31) | Ultrasound for Pancreatic Cancer: A Systematic Review and Meta- x(2)
Analysis
The Importance of Incorporating Human Factors in the Design and
(32) |Implementation of Artificial Intelligence for Skin Cancer Diagnosis|  %(3)
in the Real World
: . . . o L Report of different algorith di
(33) | Artificial intelligence in the diagnosis of pediatric allergic diseases v cport o GUerent a gor-l .ms usecin
the field of prediction
(34) Machine learning, medical diagnosis, and biomedical engineering v Comparison of different evaluation
research - commentary criteria of different methods
(35) Convolutional neural networks for computer-aided detection or v Comparison of different evaluation
diagnosis in medical image analysis: An overview criteria of different methods
(36) Application of artificial intelligence in diagnosis of osteoporosis “(2)
using medical images: a systematic review and meta-analysis
(37) Role of artificial intelligence in the early diagnosis of oral cancer. A v Comparison of different evaluation
scoping review criteria of different methods
(38) Predictive data mining approaches in medical diagnosis: A review v Comparison of the number of used
of some diseases prediction algorithms
Internet of Things Technologies and Machine Learning Methods for . . .
. y i~ . . o Comparison of different evaluation
(39) | Parkinson’s Disease Diagnosis, Monitoring and Management: A v . .
. . criteria of different methods
Systematic Review
(40) Scope of artificial intelligence in screening and diagnosis of v Comparison of different evaluation
colorectal cancer criteria of different methods
@1 Artificial intelligence-based image classification methods for v Comparison of different evaluation

diagnosis of skin cancer: Challenges and opportunities

criteria of different methods




State-of-the-Art Machine Learning Techniques for Diagnosis of

Comparison of different evaluation

42 . . . . 4 . .
(42) Alzheimer’s Disease from MR-Images: A Systematic Review criteria of different methods
Di ti rt for selected lar di i . . .
(43) | answerpatem resogition and data mining techniques: A proofof | v | ComParson of diffrent evaluation
P £ ) gt 1ques: Ap criteria of different methods
concept multicenter prospective trial
(44) Digital natives' preferences on mobile artificial intelligence apps for <(3)
skin cancer diagnostics: Survey study
. . . .. . Comparison of different evaluation
v
(45) | A review on lung cancer diagnosis using data mining algorithms criteria of different methods
C t stat d fut tive of artificial intelli . . .
| e o || Computn ot it ot
PP P £ £ £ criteria of different methods
cancer
@7 Diagnostic Accuracy of Machine Learning Models to Identify “(2)
Congenital Heart Disease: A Meta-Analysis
o . . . . . : C i f different evaluati
(48) | Artificial Intelligence in Cervical Cancer Screening and Diagnosis v omp.ar1§on ° . Frierenit evaiation
criteria of different methods
(49) Application of artificial intelligence-driven endoscopic screening v Comparison of different evaluation
and diagnosis of gastric cancer criteria of different methods
(50) Artificial neural networks and prostate cancer-tools for diagnosis “(3)
and management
51) Artificial intelligence in cancer diagnosis and prognosis: v Comparison of different evaluation
Opportunities and challenges criteria of different methods
(52) The Value of Artificial Intelligence-Assisted Imaging in Identifying v Comparison of different evaluation
Diagnostic Markers of Sarcopenia in Patients with Cancer criteria of different methods
Establishing a second-generation artificial intelligence-based system
(53) | for improving diagnosis, treatment, and monitoring of patients with x(3)
rare diseases
(54) Towards using cough for respiratory disease diagnosis by leveraging v Comparison of different evaluation
Artificial Intelligence: A survey criteria of different methods
(55) The contribution of artificial intelligence to reducing the diagnostic <(3)
delay in oral cancer
(56) Clinical applications of artificial intelligence and machine learning v Report of different algorithms used in

in cancer diagnosis: looking into the future

the field of prediction




Report of different algorithms used in

57 Specifics of medical data mining for di is aid: A 4 .
(57) pecifics of medical data mining for diagnosis ai survey the field of prediction
(58) Machine Learning-Based Classification Models for Diagnosis of v Report of different algorithms used in
Diabetes the field of prediction
Diagnosis of Gastric Cancer Using Machine Learning Techniques in Report of different algorithms used in
(39) v .
Healthcare Sector: A Survey the field of prediction
Artificial Intelligence for COVID-19 Detection in Medical
(60) Imaging—Diagnostic Measures and Wasting—A Systematic x(3)
Umbrella Review
(61) Legal and ethical considerations of artificial intelligence in skin <(3)
cancer diagnosis
(62) Artificial intelligence techniques that may be applied to primary v Comparison of different evaluation
care data to facilitate earlier diagnosis of cancer: Systematic review criteria of different methods
Current Evidence and Future Perspective of Accuracy of Artificial
(63) | Intelligence Application for Early Gastric Cancer Diagnosis With x(2)
Endoscopy: A Systematic and Meta-Analysis
(64) Artificial Intelligence for Diagnosis and Gleason Grading of v Comparison of different evaluation
Prostate Cancer in Biopsies—Current Status and Next Steps criteria of different methods
(65) Systematic review of artificial intelligence-based image diagnosis v Comparison of different evaluation
for inflammatory bowel disease criteria of different methods
(66) Applied machine learning in cancer research: A systematic review “(3)
for patient diagnosis, classification and prognosis
67) Convolutional neural networks for the diagnosis and prognosis of “(3)
the coronavirus disease pandemic
A Systematic Review of Artificial Intelligence Techniques in Comparison of different evaluation
(63) L . . v L .
Cancer Prediction and Diagnosis criteria of different methods
Implementation and Use of Disease Diagnosis Systems for . . .
C f different evaluat
(69) Electronic Medical Records Based on Machine Learning: A v omparléon © ) [erent evatuation
) criteria of different methods
Complete Review
A survey on computer-aided diagnosis of brain disorders through
(70) MRI based on machine learning and data mining methodologies v Comparison of different evaluation

with an emphasis on Alzheimer disease diagnosis and the
contribution of the multimodal fusion

criteria of different methods




Recent Advancements and Future Prospects on E-Nose Sensors

Comparison of different evaluation

. . i . v
(71) | Technology and Me'lchlne Le.arnmg.Approac}.les for Non-Invasive criteria of different methods
Diabetes Diagnosis: A Review
(72) Recent advances in blood-based and artificial intelligence-enhanced v Comparison of different evaluation
approaches for gastrointestinal cancer diagnosis criteria of different methods
A narrative review of artificial intelligence-assisted histopathologic . . .
. . .. . Comparison of different evaluation
(73) diagnosis and decision-making for non-small cell lung cancer: 4 . .
. S criteria of different methods
achievements and limitations
(74) Use of multimodality imaging and artificial intelligence for v Comparison of different evaluation
diagnosis and prognosis of early stages of Alzheimer's disease criteria of different methods
(75) Research Progress of Machine Learning and Deep Learning in v Comparison of different evaluation
Intelligent Diagnosis of the Coronary Atherosclerotic Heart Disease criteria of different methods
Artificial Intelligence—Assisted Endoscopic Diagnosis of Early
(76) | Upper Gastrointestinal Cancer: A Systematic Review and Meta- x(2)
Analysis
(77) Artificial intelligence in cancer diagnostics and therapy: Current v Comparison of different evaluation
perspectives criteria of different methods
Description of th d the rul
(78) |A review of fuzzy environmental study in medical diagnosis system v esctiption of Hie process and the fule
base of fuzzy systems
(79) ...and Beyond: Fuzzy logic in medical diagnosis. Studies in <(3)
Fuzziness and Soft Computing2008.
Machine Learning for the Diagnosis of Parkinson's Disease: A Comparison of different evaluation
(80) . . v o .
Review of Literature criteria of different methods
(81) Artificial intelligence for disease diagnosis and risk prediction in v The error calculation of different ML
nuclear cardiology algorithms
Artificial intelligence in disease diagnostics: A critical review and . . .
. . . Comparison of different evaluation
(82) classification on the current state of research guiding future v . .
. criteria of different methods
direction
(83) Machine learning techniques for diagnosis of alzheimer disease, v Comparison of different evaluation
mild cognitive disorder, and other types of dementia criteria of different methods
(84) Artificial intelligence in colorectal cancer screening, diagnosis and v Comparison of different evaluation

treatment. A new era

criteria of different methods




The diagnostic accuracy of Artificial Intelligence-Assisted CT

(85) imaging in COVID-19 disease: A systematic review and meta- x(2)
analysis
Machine learning methods for the diagnosis of chronic obstructive . .
. . . . . Evaluation of the importance of
(86) | pulmonary disease in healthy subjects: Retrospective observational v . . .
variables using ML algorithms
cohort study
87) An application of pentagonal valued hesitant fuzzy set in medical v Description of the process and the rule
diagnosis base of fuzzy systems
(88) Applications of machine learning to diagnosis and treatment of v Report of different algorithms used in
neurodegenerative diseases the field of disease diagnosis
(89) Denouements of machine learning and multimodal diagnostic v Comparison of different evaluation
classification of Alzheimer’s disease criteria of different methods
(90) Recent technical development of artificial intelligence for diagnostic v Report of data mining essential
medical imaging process steps in image processing
1) Artificial intelligence in liver diseases: Improving diagnostics, v Comparison of different evaluation
prognostics and response prediction criteria of different methods
Diagnostic accuracy of different machine learning algorithms for
(92) . . . x(2)
breast cancer risk calculation: A meta-analysis
93) Deep convolutional neural networks for computer-aided breast v Comparison of different evaluation
cancer diagnostic: a survey criteria of different methods
(94) Recent advancement in cancer diagnosis using machine learning and v Comparison of different evaluation
deep learning techniques: A comprehensive review criteria of different methods
Artificial intelli techni rt nucl dici . . .
1.1?121 1n. eTISEcs T8 .nlque§ Suppo -nuc e?r n?e iemne Comparison of different evaluation
(95) | modalities to improve the diagnosis of Parkinson’s disease and 4 . .
. . criteria of different methods
Parkinsonian syndromes
(96) Artificial intelligence technologies empowering identification of <(3)
novel diagnostic molecular markers in gastric cancer
Methodologic guide for evaluating clinical performance and effect
97) of artificial intelligence technology for medical diagnosis and x(2)
prediction
(98) Solving medical diagnostic problem in intuitionistic fuzzy sets using “(2)

new distance measure




Artificial Intelligence in the Diagnosis of Oral Diseases:

99 . . x(2
©9) Applications and Pitfalls @)
(100) Applications of artificial intelligence for the diagnosis of v Comparison of different evaluation
gastrointestinal diseases criteria of different methods
(101) Combining artificial neural networks and transrectal ultrasound in v Comparison of different evaluation
the diagnosis of prostate cancer criteria of different methods
Artificial intelligence (AI) impacting diagnosis of glaucoma and Comparison of different evaluation
(102) understanding the regulatory aspects of Al-based software as 4 p . .
medical device criteria of different methods
Towards development of a novel universal medical diagnostic
(103) . . x(3)
method: Raman spectroscopy and machine learning
(104) A review on recent advancements in diagnosis and classification of v Comparison of different evaluation
cancers using artificial intelligence criteria of different methods
105 Artificial intelligence in the diagnosis and management of colorectal v Comparison of different evaluation
(105) cancer liver metastases criteria of different methods
(106) ASIC design of a digital fuzzy system on chip for medical “(2)
diagnostic applications
(107) Artificial intelligence methods for the diagnosis of breast cancer by v Comparison of different evaluation
image processing: A review criteria of different methods
(108) Machine learning techniques for malaria disease diagnosis - A v Report of different algorithms used in
review the field of disease diagnosis
. . : C i f different evaluati
(109) Machine Learning for Detection and Diagnosis of Disease 4 omp.an?on ° . erent evatiation
criteria of different methods
(110) A Systematic Review of Artificial Intelligence (Al) Based v Comparison of different evaluation
Approaches for the Diagnosis of Parkinson’s Disease criteria of different methods
(111) Current trends in machine-learning methods applied to v Comparison of different evaluation
spectroscopic cancer diagnosis criteria of different methods
(112) Machine Learning Methods for Computer-Aided Breast Cancer v Performance comparison of data
Diagnosis Using Histopathology: A Narrative Review mining algorithms
Perf i f dat
(113) Artificial intelligence: Its use in medical diagnosis v crIOMAnce comparison of ata

mining algorithms




Artificial intelligence versus clinicians in disease diagnosis:

- Performance comparison of data
mining algorithms

(114) : . 4 . :
Systematic review - Comparison of different
evaluation criteria of different
methods
Cl.inical al.)plicat.ion of rpa?hine learning—bas§d artiﬁcial' intelligence Comparison of different evaluation
(115)| in the diagnosis, prediction, and classification of cardiovascular v . .
. criteria of different methods
diseases
(116) Image analysis and artiﬁcijal intell.igence in infectious disease “(3)
diagnostics
Machine learning modeling from omics data as prospective tool for ) Performapge compa‘rison of data
. . . . . .. mining algorithms
(117) | improvement of inflammatory bowel disease diagnosis and clinical v C . .
i . - omparison of different
classifications evaluation criteria of different
methods
(118) Artificial Intelligence in Magnetic Resonance Imaging—based v Comparison of different evaluation
Prostate Cancer Diagnosis: Where Do We Stand in 20217 criteria of different methods
Machine learning techniques for screening and diagnosis of Comparison of different evaluation
(119) . v L .
diabetes: A survey criteria of different methods
Artificial intelligence compared to radiologists for the initial ) Performapge compa?ison of data
120)| diagnosis of prostate cancer on magnetic resonance imaging: A v mining algorithms
( g ) p ) g ) & -g. - Comparison of different
systematic review and recommendations for future studies evaluation criteria of different
methods
cre o1 . . . . . Report of different algorithms used in
Artificial intell 1 v . . .
(121) rtificial intelligence in medical diagnosis the field of disease diagnosis
Application of Artificial Intelligence in the Diagnosis and
(122) . x(3)
Management of Corneal Diseases
(123) Current applications of artificial intelligence combined with urine “(3)
detection in disease diagnosis and treatment
(124) Artificial intelligence for diagnosis of inherited retinal disease: An <(3)
exciting opportunity and one step forward
ificial intelli in the di i t of . : .
R9le of aﬁ1ﬁ01a n e. 1g§nce in the dltagnf)sm anq management o Report of different algorithms used in
(125)| kidney disease: applications to chronic kidney disease and acute 4 . . .
. . the field of disease diagnosis
kidney injury
M he Eye: Using T 1 Analysi Artificial . . .
More tha'n eets the ye Using Textura 'na ysis and Artificia Report of different algorithms used in
(126) Intelligence as Decision Support Tools in Prostate Cancer v

Diagnosis—A Systematic Review

the field of disease diagnosis




Lung nodule diagnosis and cancer histology classification from

Comparison of different evaluation

. i v
(127)| computed tomography data by convolutional neural networks: A criteria of different methods
survey
Computational Radiology in Breast Cancer Screening and Diagnosis
(128) ) o . x(3)
Using Artificial Intelligence
(129) An intelligent system for diagnosis of the heart valve diseases with <(3)
wavelet packet neural networks
Modern diagnosis of early esophageal cancer: From blood Comparison of different evaluation
(130) . 1 . 4 o .
biomarkers to advanced endoscopy and artificial intelligence criteria of different methods
(131) Systematic review with meta-analysis: artificial intelligence in the v Comparison of different evaluation
diagnosis of oesophageal diseases criteria of different methods
(132) Artificial intelligence in the diagnosis of upper gastrointestinal v Comparison of different evaluation
diseases criteria of different methods
Utilization of Artificial Intelligence in Disease Prevention:
(133) Diagnosis, Treatment, and Implications for the Healthcare x(3)
Workforce
(134) An application of artificial intelligence to diagnostic imaging of “(3)
spine disease: Estimating spinal alignment from moiré images
Comparison of Diagnosis Accuracy between a Backpropagation ) Performapge corlnpa.rti}slon of data
(135) Artificial Neural Network Model and Linear Regression in v TMININE aIgOTILAMS
) . . ) o - Comparison of different
Digestive Disease Patients: An Empirical Research evaluation criteria of different
methods
- Performance comparison of data
System diagnosis of coronary heart disease using a combination of mining algorithms
(136) . . . .. ) . v . :
dimensional reduction and data mining techniques: A review - Comparison of different
evaluation criteria of different
methods
An Evolution Gaining Momentum—The Growing Role of Artificial
(137) . . . ) . . x(3)
Intelligence in the Diagnosis and Treatment of Spinal Diseases
(138) Application of Artificial Intelligence in Early Gastric Cancer v Comparison of different evaluation
Diagnosis criteria of different methods
(139) Use of Magnetic Resonance Imaging and Artificial Intelligence in v Comparison of different evaluation
Studies of Diagnosis of Parkinson's Disease criteria of different methods
The perspectives of biomarker-based electrochemical
(140)| immunosensors, artificial intelligence and the Internet of Medical x(3)

Things toward COVID-19 diagnosis and management




The diagnostic accuracy of artificial intelligence in thoracic

141 . . . . x(2
(141) diseases: A protocol for systematic review and meta-analysis @)
(142) Machine learning techniques for breast cancer computer aided v Comparison of different evaluation
diagnosis using different image modalities: A systematic review criteria of different methods
(143) Lesion-based convolutional ne'ural network in diagnosis of early “(3)
gastric cancer
(144 Machine learning with applications in breast cancer diagnosis and v Comparison of different evaluation
prognosis criteria of different methods
- Performance comparison of data
Mining imaging and clinical data with machine learning approaches mining algorithms
(145) . . . . . 1 v . :
for the diagnosis and early detection of Parkinson’s disease - Comparison of different
evaluation criteria of different
methods
The Diagnostic Performance of Machine Learning-Based Radiomics
(146)| of DCE-MRI in Predicting Axillary Lymph Node Metastasis in x(2)
Breast Cancer: A Meta-Analysis
- Performance comparison of data
(147) Diagnosis of Coronavirus Disease 2019 Pneumonia by Using Chest v mining algorithms
Radiography: Value of Artificial Intelligence - Comparison of different
evaluation criteria of different
methods
Automation of literature screening using machine learning in
(148) | medical evidence synthesis: a diagnostic test accuracy systematic x(3)
review protocol
- Performance comparison of data
(149) Application of artificial intelligence in the diagnosis and prognostic v mining algorithms
prediction of ovarian cancer - Comparison of different
evaluation criteria of different
methods
Artificial intelligence in echocardiography: detection, functional
(150) . . . . x(3)
evaluation, and disease diagnosis
- Performance comparison of data
A Technical Review of Convolutional Neural Network-Based mining algorithms
(151) . . . 4 . :
Mammographic Breast Cancer Diagnosis - Comparison of different
evaluation criteria of different
methods
- Performance comparison of data
(152) Modern Machine-Learning Predictive Models for Diagnosing v mining algorithms

Infectious Disease

- Comparison of different
evaluation criteria of different
methods




Deep learning beyond cats and dogs: Recent advances in diagnosing

Comparison of different evaluation

153 . v L .
(153) breast cancer with deep neural networks criteria of different methods
Will Artificial Intelligence Replace the Movement Disorders
(154) L . . . . o x(3)
Specialist for Diagnosing and Managing Parkinson's Disease?
Accuracy of ultrasonic artificial intelligence in diagnosing benign
(155) | and malignant breast diseases A protocol for systematic review and x(2)
meta-analysis
(156) Artificial intelligence models for diagnosing gingivitis and v Report of different algorithms used in
periodontal disease: A systematic review the field of disease diagnosis
Coronavirus-related Disease Pandemic: A Review on Machine . . .
. . . Report of different algorithms used in
(157) Learning Approaches and Treatment Trials on Diagnosed v . . .
. . . the field of disease diagnosis
Population for Future Clinical Decision Support
- Performance comparison of data
The performance of artificial intelligence-driven technologies in mining algorithms
(158) . . . . 4 . :
diagnosing mental disorders: an umbrella review - Comparison of different
evaluation criteria of different
methods
(159) Using artificial intelligence for improving stroke diagnosis in <(3)
emergency departments: a practical framework
Artificial intelligence and computer-aided diagnosis in colonoscopy: Comparison of different evaluation
(160) . o v L .
current evidence and future directions criteria of different methods
- Performance comparison of data
(161) Neuroimaging and Machine Learning for Dementia Diagnosis: v mining algorithms
Recent Advancements and Future Prospects - Comparison of different
evaluation criteria of different
methods
(162) Machine learning approaches in COVID-19 diagnosis, mortality, v Comparison of different evaluation
and severity risk prediction: A review criteria of different methods
Machine Learning and Deep Learning Applications in Multiple Report of different algorithms used in
(163) . . . . v . . .
Myeloma Diagnosis, Prognosis, and Treatment Selection the field of disease diagnosis
Diagnosis-Based Hybridization of Multimedical Tests and
Sociodemographic Characteristics of Autism Spectrum Disorder
(164) Using Artificial Intelligence and Machine Learning Techniques: A v Comparison of different evaluation
(165) Artificial intelligence technology for diagnosing COVID-19 cases: a “(3)

review of substantial issues




Application and Development of Artificial Intelligence and

Report of different algorithms used in

(166) . . . . 4 . . .
Intelligent Disease Diagnosis the field of disease diagnosis
(167) Computational neural network in melanocytic lesions diagnosis: “(3)
artificial intelligence to improve diagnosis in dermatology?
Solid-State Nanopore Platform Integrated with Machine Learning
(168) o . . . x(3)
for Digital Diagnosis of Virus Infection
(169) Artificial Intelligence in Surveillance, Diagnosis, Drug Discovery “(3)
and Vaccine Development against COVID-19
(170) COVID-19 Diagnosis: A Review of Rapid Antigen, RT-PCR and v Comparison of different evaluation
Artificial Intelligence Methods criteria of different methods
(171) Application of Artificial Intelligence in COVID-19 Diagnosis and <(3)
Therapeutics
- Performance comparison of data
(172) The role of neural artificial intelligence for diagnosis and treatment v mining algorithms
planning in endodontics: A qualitative review - Comparison of different
evaluation criteria of different
methods
Artificial Intelligence and the Future of Diagnostic and Therapeutic
(173)| Radiopharmaceutical Development:: In Silico Smart Molecular x(3)
Design
Artificial intelligence for the diagnosis of lymph node metastases in
(174) | patients with abdominopelvic malignancy: A systematic review and|  x(2)
meta-analysis
(175) Artificial intelligence in digital pathology - new tools for diagnosis Report of different algorithms used in
and precision oncology v the field of disease diagnosis
An insight into diagnosis of depression using machine learning
(176) techniques: a systematic review v Comp.ariéon of .different evaluation
criteria of different methods
(177) Non-occlusive mesenteric ischemia: Diagnostic challenges and “(3)
perspectives in the era of artificial intelligence
(178) Barriers of artificial intelligence implementation in the diagnosis of <(3)
obstructive sleep apnea
(179) Artificial intelligence for improving sickle cell retinopathy diagnosis <(3)

and management




The potential application of artificial intelligence for diagnosis and

Comparison of different evaluation

180 . v L .
(180) management of glaucoma in adults criteria of different methods
(181) Machine Learning in Diagnosing Middle Ear Disorders Using “(2)
Tympanic Membrane Images: A Meta-Analysis
How is test laboratory data used and characterised by machine . . .
. . . . . : Report of different algorith d
(182) | learning models? A systematic review of diagnostic and prognostic v ep(;;eoﬁ elld (ffr‘ezi?s:afgzianlllsolslisse n
models developed for COVID-19 patients using only laboratory data &
(183) Potential Role of Artificial Intelligence in Cardiac Magnetic v Comparison of different evaluation
Resonance Imaging: Can It Help Clinicians in Making a Diagnosis? criteria of different methods
(184) Can Autism Be Diagnosed with Artificial Intelligence? A Narrative v Comparison of different evaluation
Review criteria of different methods
Narrative review of artificial intelligence in diabetic macular edema: Performance comparison of data
Diagnosis and predicting treatment response using optical coherence hine al P .lh
(185) h v minng a gorlt. ms
tomography - Comparison of different
evaluation criteria of different
methods
Artificial intelligence for diagnostic purposes: principles, procedures
(186) o x(3)
and limitations
- Performance comparison of data
(187) Artificial intelligence for forecasting and diagnosing COVID-19 v mining algorithms
pandemic: A focused review - Comparison of different
evaluation criteria of different
methods
(188) Artificial intelligence application in diagnostic gastrointestinal <(3)
endoscopy - Deus ex machina?
(189) Acquaintance to Artificial Neural Networks and use of artificial v Report of different algorithms used in
intelligence as a diagnostic tool for tuberculosis: A review the field of disease diagnosis
(190) Artificial Intelligence and Computer Aided Diagnosis in Chronic v Comparison of different evaluation
Low Back Pain: A Systematic Review criteria of different methods
(191 Managing Boundary Uncertainty in Diagnosing the Patients of v Comparison of different evaluation
Rural Area Using Fuzzy and Rough Set criteria of different methods
(192) Fuzzy Classification Methods Based Diagnosis of Parkinson's v Comparison of different evaluation
disease from Speech Test Cases criteria of different methods
(193) Machine learning techniques in a structural and functional MRI v - Performance comparison of data

diagnostic approach in schizophrenia: a systematic review

mining algorithms




- Comparison of different
evaluation criteria of different
methods

Computer-Aided Diagnosis of Coal Workers' Pneumoconiosis in

Comparison of different evaluation

) : . . . ) %
(194)| Chest X-ray Radlographs'Usmg Mach¥ne Learning: A Systematic criteria of different methods
Literature Review
Systematic review and meta-analysis: Artificial intelligence for the
(195)| diagnosis of gastric precancerous lesions and Helicobacter pylori x(2)
infection
Artificial intelligence in medicine and cardiac imaging: harnessing
(196) | big data and advanced computing to provide personalized medical x(3)
diagnosis and treatment
(197) Application of Artificial Intelligence for Diagnosis and Risk v Comparison of different evaluation
Stratification in NAFLD and NASH: The State of the Art criteria of different methods
Development of an expert system as a diagnostic support of cervical ) Performapge corlnpa.rtiﬁon of data
. . . . v mining algorithms
(198) | cancer in atypical glandula.r cells, bas.ed on fuzzy logics and image - Comparison of different
Interpretation evaluation criteria of different
methods
Application of Big Data and Artificial Intelligence in COVID-19
(199)| Prevention, Diagnosis, Treatment and Management Decisions in %(3)
China
A Hybrid Human-Machine Learning Approach for Screening
(200) Prostate Biopsies Can Improve Clinical Efficiency Without x(2)
Compromising Diagnostic Accuracy
201) Novel Uses and Challenges of Artificial Intelligence in Diagnosing v Comparison of different evaluation
and Managing Eyes with High Myopia and Pathologic Myopia criteria of different methods
Artificial intelligence to aid detection and diagnostic accuracy of Comparison of different evaluation
(202) . . . . 4 L .
mood disorders and predict suicide risk: A systematic review criteria of different methods
(203) Enhancing Diagnosis Through Technology: Decision Support, “(3)
Artificial Intelligence, and Beyond
Machine Learning Methods for Di ing Autism Spect . : .
.ac 1he Leariing . cHocs O.r 1agn051r.1g' Y I.S Spee r1'1m Comparison of different evaluation
(204)| Disorder and Attention- Deficit/Hyperactivity Disorder Using v . .
; criteria of different methods
Functional and Structural MRI: A Survey
(205) Development and Application of Artificial Intelligence in Auxiliary “(3)

TCM Diagnosis




Machine learning for the prediction of sepsis: a systematic review

206 . . . x(2

(200) and meta-analysis of diagnostic test accuracy @)

(207) Artificial intelligence for MRI diagnosis of joints: a scoping review v Comparison of different evaluation
of the current state-of-the-art of deep learning-based approaches criteria of different methods
Artificial Intelligence and COVID-19 Using Chest CT Scan and . . .

. . . Comparison of different evaluation

(208) Chest X-ray Images: Machine Learning and Deep Learning 4 . .

. . criteria of different methods
Approaches for Diagnosis and Treatment

(200) Bladder cancer in the time of machine learning: Intelligent tools for v Comparison of different evaluation

diagnosis and management criteria of different methods

(210) New Frontiers: An Update on Computer-Aided Diagnosis for Breast <(3)

Imaging in the Age of Artificial Intelligence
@11) Artificial intelligence in computer—aided diagnosis of abdomen <(3)
diseases
212) Artificial Intelligence and Its Application to Minimal Hepatic v Comparison of different evaluation
Encephalopathy Diagnosis criteria of different methods
Application of machine learning in understanding plant vi . . .

(213)| pathogencsis: tends and perspecives on emergence, diagnosis, | v | COPison ofdifferent evaluaion
pathog . > anc persp genee, clag ’ criteria of different methods

host-virus interplay and management

214) The Role of Artificial Intelligence in the Diagnosis and Prognosis of] v Comparison of different evaluation

Renal Cell Tumors criteria of different methods
.Ar.tiﬁcial intelligence f9r ee.lrly diagnosis .of lun.g cancer throu-gh Comparison of different evaluation

(215)| incidental nodule detection in low- and middle-income countries- v . .

. . . criteria of different methods
acceleration during the COVID-19 pandemic but here to stay

216) Application of artificial intelligence in diagnosis of pancreatic v Comparison of different evaluation
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Appendix F: Meta-analyses

The inclusion criteria:

1) the article should be a journal article and not a conference presentation or other types

2) the meta-analysis article should examine and evaluate the classification algorithms used to diagnose a
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Appendix G: Medical Machine Learning Framework

Table 3. The search queries to retrieve all articles related to the medical machine learning development in
clinical practice.
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Appendix H: Scopus and PubMed Search Queries for Challenges in
ML-Based Diagnostic Models

lga:::g;:e Search string Date Returned
TITLE ( ( "decision tree" OR "neural network" OR "Support
vector machine" OR "Artificial intelligence" OR "Fuzzy" OR
"machine learning" OR "Data mining" OR "genetic algorithm"
OR metaheuristic OR "Meta heuristic" OR "meta-heuristic"
OR "Cuckoo search" OR "Bees algorithm" OR "Artificial bee
colony algorithm" OR "evolutionary algorithm" OR "Ant
colony optimization" OR "Particle swarm optimization" OR Oct 30

Scopus "Firefly algorithm" OR "Memetic algorithm" ) AND ( medical 2022 ’

OR cancer OR diabetes OR disease ) AND ( diagnosis OR
diagnostic OR diagnosing OR diagnosed OR diagnoses ) )
AND TITLE ( obstacle OR challenge OR problem OR issue
OR critics OR barrier OR hinder ) AND ( LIMIT-
TO (SRCTYPE, "i")) AND ( LIMIT-TO ( DOCTYPE ,
"ar" ) ) AND ( LIMIT-TO ( LANGUAGE , "English"))

24

( "decision tree"[Title] OR "neural network"[Title] OR "Support

vector machine"[Title] OR "Artificial intelligence"[Title] OR

"Fuzzy"[Title] OR "machine learning"[Title] OR "Data

mining"[Title] OR "genetic algorithm"[Title] OR

metaheuristic[Title] OR "Meta heuristic"[Title] OR "meta-

heuristic"[Title] OR "Cuckoo search"[Title] OR "Bees

algorithm"[Title] OR "Artificial bee colony algorithm"[Title] OR
"evolutionary algorithm"[Title] OR "Ant colony Oct 30,
optimization"[Title] OR "Particle swarm optimization"[Title] OR 2022
"Firefly algorithm"[Title] OR "Memetic algorithm"[Title] or

"Memetic algorithm" [Title]) AND ( diagnosis[Title] OR

diagnostic[Title] OR diagnosing[Title] OR diagnosed[Title] or
diagnoses[Title]) AND (obstacle[Title] OR challenge[Title] OR
problem[Title] OR issue[Title] OR critics[Title] OR barrier[Title]

OR hinder([Title])

PubMed



Appendix I: Summary of the expert consensus workflow from
evidence synthesis to framework validation.

Level

Level 1

Level 2

Level 3

Level 4

Experts

44

Step

10

Input

Systematic review
findings (Phase I)

35 challenges

32 ideas

18 concepts

12 principles

10 principles

Barrier list from Phase
II

10 principles + 8
barriers

Questionnaire

Final questionnaire

Process

Challenge and gap extraction by the
authors (research team)

Independent expert brainstorming

Merging and conceptual analysis

Delphi Round 1

Inter-round analysis and refinement

Delphi Round 2

Refinement, validation, and
conceptual categorization

Questionnaire design by the
research team

CVR, CVI, and reliability analysis

Expert survey

Output

35 challenges

32 raw ideas

18 abstract
concepts

12 preliminary
principles

10 revised
principles

10 final principles

8 core adoption
barriers

Initial
questionnaire items

Final questionnaire

Framework
assessment



	Appendix A: Search Strategy for ML/AI-Based Diagnostic Models in Clinical Practice Guidelines
	Appendix B: Search Methodology for Rule Extraction in Clinical Diagnosis
	Appendix C: A Detailed Review of Articles Presenting Diagnostic Rules Derives from Interpretable ML Algorithms
	Appendix D: Identification of Domain-Specific Systematic Reviews and Meta-Analyses
	Appendix E: Systematic reviews
	Appendix F: Meta-analyses
	Appendix G: Medical Machine Learning Framework
	Appendix H: Scopus and PubMed Search Queries for Challenges in ML-Based Diagnostic Models
	Appendix I: Summary of the expert consensus workflow from evidence synthesis to framework validation.

