TARGET-ID: Supplementary Materials

1) Methods

Supplementary Appendix <> - PROBAST risk of bias assessment:

Three reviewers (HZF, WL and HL) independently screened the full text of the included papers and extracted the following data and by utilising the CHARMS criteria: 
•	Study setting, including country and location of testing 
•	Characteristics of study population 
•	Data source of dataset for predictive algorithm
•	Predictive algorithm tool name
•	Type of BBV targeted by the algorithm
•	Statistical method utilised in developing the algorithm 
•	Sample size
•	Number of positive patients identified
•	Test positivity rate of each BBV
•	Area the Under the Receiver Operating Characteristic Curve (AUC) of the algorithm 
•	Sensitivity and specificity of the algorithm
•	Positive predictive value (PPV) and negative predictive value (NPV) of the algorithm
•	Number of candidate predictors considered during the algorithm development
•	Number of variables ultimately used in the final algorithm
•	Events per candidate predictor ratio (development studies only)
•	Algorithm development and validation, including external and internal validation

Subsequently, we first assessed the risk of bias and applicability concerns using the PROBAST Analysis domain, with the level of risk or concern reported as either high, low, or unclear. Studies with low risk Analysis domain, where then assessed for bias in the three remaining PROBAST domains (Participants, Predictors, and Outcomes). Studies with high risk of bias in any domain were classified as high risk. For this, we used both an AI-assisted and a manual researcher-driven approach. In the AI-assisted approach, an academic GP (WL) utilised two AI platforms (ChatGPT (OpenAI, https://openai.com) and Claude (Anthropic, https://www.anthropic.com) and developed a series of computer prompts to stratify the papers into high and low risk of bias using PROBAST (details of the prompts can be found in the supplementary material). Responses to each signalling question were generated online using Claude before data transfer to Microsoft Excel. The AI response for each signalling question was compared against manually extracted data, and any discrepancies were clarified using ChatGPT and an online literature search. Both Claude and ChatGPT were trained using the PROBAST criteria. We used Claude for the initial risk of bias analysis, because, unlike ChatGPT, it allows uploading of multiple PDF files and to process large amounts of data. We used ChatGPT as a knowledge database to understand any inconsistencies that Claude had created.
To verify the AI-assisted PROBAST assessment, a health data scientist (HL) manually reviewed and independently appraised the papers using Microsoft Excel. To generate consensus, AI-assisted and manual researcher-driven approaches were compared. Studies were then classified as either concordant (agreeing) or discordant (not agreeing). Any discrepancies between the two approaches were validated by an independent statistician (JPG).

Supplementary Appendix <> - Full search terms for databases

Database	Provider	No. of results
Medline	OVID	5325
Embase	OVID	12,317
CENTRAL	Cochrane Library (Wiley)	267
Web of Science	Clarivate	20,109

Ovid MEDLINE(R) ALL <1946 to December 17, 2021>

1	(HIV or ("human immun*" and virus)).ti,ab,kw,kf.	354698
2	(("acquired immun*" and syndrom*) or "aids virus" or "HIV/AIDS").ti,ab,kw,kf.	57936
3	Acquired Immunodeficiency Syndrome/	77203
4	exp HIV/	103829
5	hepatitis b/ or hepatitis c/	80406
6	viral hepatiti*.ti,ab,kw,kf.	20082
7	(hepatiti* adj3 virus).ti,ab,kf,kw.	114056
8	(((blood-borne or "blood borne") adj3 virus*) or BBV).ti,ab,kw,kf.	1146
9	or/1-8	547705
10	Mass Screening/	111284
11	Population Surveillance/	61895
12	Sentinel Surveillance/	6741
13	surveillance.ti,ab,kw,kf.	207002
14	Mandatory Testing/	855
15	test*.mp. or screening.ti,ab,kw,kf. [mp=title, abstract, original title, name of substance word, subject heading word, floating sub-heading word, keyword heading word, organism supplementary concept word, protocol supplementary concept word, rare disease supplementary concept word, unique identifier, synonyms]	4798131
16	Electronic Health Records/	24099
17	(e-record* or EHR).ti,ab,kw,kf.	9113
18	electronic health record*.ti,ab,kw,kf.	22191
19	quality indicators, health care/	16835
20	"Health Services Needs and Demand"/	54724
21	"health metric*".ti,ab,kw,kf.	813
22	or/10-21	5089343
23	Clinical Decision Rules/	781
24	(Predict* adj3 (model* or rule* or algorithm*)).ti,ab,kw,kf.	159060
25	Risk Assessment/	293231
26	(risk* adj3 (model* or rule* or algorithm*)).ti,ab,kw,kf.	37262
27	algorithms/	279200
28	or/23-27	725494
29	9 and 22 and 28	 5325

Embase <1974 to 2021 December 17>

1	(HIV or ("human immun*" and virus)).ti,ab,kw,kf.	453076
2	(("acquired immun*" and syndrom*) or "aids virus" or "HIV/AIDS").ti,ab,kw,kf.	67592
3	acquired immune deficiency syndrome/	136879
4	exp Human immunodeficiency virus/	207216
5	hepatitis/ or acute hepatitis B/ or chronic hepatitis C/ or acute hepatitis C/ or chronic hepatitis B/	80231
6	viral hepatiti*.ti,ab,kw,kf.	27652
7	(hepatiti* adj3 virus).ti,ab,kf,kw.	148825
8	(((blood-borne or "blood borne") adj3 virus*) or BBV).ti,ab,kw,kf.	1658
9	or/1-8	745108
10	mass screening/	58052
11	population surveillance/	70
12	sentinel surveillance/	2638
13	surveillance.ti,ab,kw,kf.	284075
14	mandatory testing/	909
15	test*.mp. or screening.ti,ab,kw,kf.	6114402
16	electronic health record/	25795
17	(e-record* or EHR).ti,ab,kw,kf.	14177
18	electronic health record*.ti,ab,kw,kf.	31937
19	health care quality/	252132
20	"health metric*".ti,ab,kw,kf.	1107
21	"quality indicator*".ti,ab,kw,kf.	15223
22	or/10-21	6580711
23	clinical decision rule/	327
24	(Predict* adj3 (model* or rule* or algorithm*)).ti,ab,kw,kf.	204905
25	risk assessment/	643240
26	(risk* adj3 (model* or rule* or algorithm*)).ti,ab,kw,kf.	53905
27	algorithm/	307183
28	or/23-27	1140278
29	9 and 22 and 28	   12317

Search Name:	Blood borne viruses SR
Last Saved:	20/12/2021 16:11:36
Comment:	Hamzah Farooq 20.12.2021

ID	Search
#1	(HIV or ("human immun*" and virus))
#2	(("acquired immun*" and syndrom*) or "aids virus" or "HIV/AIDS")
#3	MeSH descriptor: [Acquired Immunodeficiency Syndrome] explode all trees
#4	MeSH descriptor: [HIV] explode all trees
#5	MeSH descriptor: [Hepatitis B] explode all trees
#6	MeSH descriptor: [Hepatitis C] explode all trees
#7	viral hepatiti*
#8	hepatiti* near/3 virus
#9	((blood-borne or "blood borne") near/3 virus*) or BBV
#10	{or #1-#9}
#11	MeSH descriptor: [Mass Screening] explode all trees
#12	MeSH descriptor: [Population Surveillance] explode all trees
#13	MeSH descriptor: [Sentinel Surveillance] explode all trees
#14	surveillance
#15	MeSH descriptor: [Mandatory Testing] explode all trees
#16	test* or screening
#17	MeSH descriptor: [Electronic Health Records] explode all trees
#18	(e-record* or EHR)
#19	electronic health record*
#20	MeSH descriptor: [Quality Indicators, Health Care] explode all trees
#21	MeSH descriptor: [Health Services Needs and Demand] explode all trees
#22	"health metric*"
#23	{or #11-#22}
#24	MeSH descriptor: [Clinical Decision Rules] explode all trees
#25	Predict* near/3 (model* or rule* or algorithm*)
#26	MeSH descriptor: [Risk Assessment] explode all trees
#27	risk* near/3 (model* or rule* or algorithm*)
#28	MeSH descriptor: [Algorithms] explode all trees
#29	{or #24-#28}
#30	#10 and #23 and #29

Web of Science - 20,109
(((((((TS=(HIV)) OR TS=("Human immun" AND virus)) OR TS=("acquired immun*" and syndrom* or "aids virus" or "HIV/AIDS")) OR TS=(Acquired immunodeficiency syndrome)) OR TS=(Hepatitis B or Hepatitis C)) OR TS=(viral hepatiti*))) OR TS=(blood-borne virus or blood borne virus or BBV)
AND 
(((((((((((TS=(Mass Screening)) OR TS=(Population Surveillance)) OR TS=(Sentinel Surveillance)) OR TS=(surveillance)) OR TS=(Mandatory Testing)) OR TS=(test* OR screening )) OR TS=(Electronic Health Records)) OR TS=(e-record* or EHR)) OR TS=(electronic health record*)) OR TS=(quality indicators or health care)) OR TS=("Health Services Needs and Demand")) OR TS=("health metric*")
AND
((((TS=(Clinical Decision Rules)) OR TS=(Predict* model* or predict* rule* or predict* algortithm*)) OR TS=(Risk Assessment)) OR TS=(risk* model* or risk* rule* or risk* algorithm*)) OR TS=(algorithms)
Results - 20,109

Supplementary Appendix <> - List of studies excluded at full-text screening stage, with brief reasons (Supplementary Methods).

 

Supplementary Appendix <> - List of members of TARGET-ID team and TARGET-ID SR screening team

•	TARGET ID SR Screening team:
Hamzah Z Farooq, Dominic Haigh, Emma Davies, Saher Choudhry, Scott Rory Hicks, Lynsey Goodwin, Werner Leber, Rebecca F Baggaley, Chris Griffiths 

2) Results

Analysis of pooled sensitivity and specificity data of published prediction models:
Analogous results were generated for the reported sensitivity values across the three related diseases; 39 studies reported the mean sensitivity for HIV, 12 studies for HCV and 6 studies for HBV; the results are presented in Supplementary Table S1 and forest blots in Figure S2.  Similar to the reported AUC values, only a small subset of these studies reported both the mean and 95% CIs of sensitivity (n=9 for HIV, n=3 for HCV, and n=1 for HBV). Overall, the pooled reported sensitivity values were 72.9% (68.19%,77.6%) across 39 HIV studies (and 74.51% (66.41%,82.61%) among the 9 studies that reported both mean and 95%CIs), 75.98% (63.98%,87.98%] across twelve HCV studies (and 64.87% (42.43%,87.39%) among the 3 studies that reported both mean and 95%CIs) and 73.39% (52.48%,94.29%) across the six HBV studies (Supplementary Figure S2).
Similarly, several studies reported specificity values across the three related diseases: 36 studies reported the mean specificity for HIV, 12 studies for HCV, and 5 studies for HBV (Supplementary Table S1 and forest blots in Figure S3). Like the AUC and sensitivity, only a small subset of these studies reported both the mean and 95%CI of specificity (n=9 for HIV, n=3 for HCV, and n=1 for HBV).  Overall, the pooled mean of the reported specificity values was 63.77% (59.97%,67.67%) across the 36 HIV studies (68.69% (63.04%,74.34%) among the 9 studies that reported both mean and 95%CIs), 77.5% (68.42%,86.59%) across the twelve HCV studies (84.8% (76.49%,93.11%) among the 3 studies that reported both mean and 95%CIs), and 71.1% (45.9%,96.3%) across the five HBV studies (Supplementary Figure S3).

3) Computer prompt used for the large language models:

TARGET-ID: SR prompts
—————————————————————————————————

Prompts for CLAUDE:
-------------------------------------------------------------------------------------------------------------------------

—>> Paste the short prompt below:

I am an expert researcher, and I want you to assist me in conducting a risk assessment of prediction models, by critically appraising research papers using the PROBAST criteria.

First, familiarise yourself with the PROBAST criteria attached.

Then familiarise yourself with the [AUTHOR,YEAR] diagnostic prediction model paper that I have also attached.

Next, before you start reporting, I will send you a prompt to conduct a complete risk of bias assessment. Do not start your analysis before I provide this prompt.

—> Upload “SR_PROBAST”

—> Copy and paste the Methods and Results sections from the paper stored on GITHUB.

Click ENTER


—>> Paste the short prompt below:

First, before proceeding with the analysis, please classify whether the paper reports:
Development of a new prediction model
Development and internal validation of a prediction model
External validation of an existing prediction model
Updating or extending an existing prediction model.
Or any combination of these.
Note, internal validation can be split sample, cross-validation or bootstrapping.
Click ENTER

—>> Paste the prompt below:

I am an expert researcher, and I want you to assist me in conducting a risk of bias assessment of prediction models.

Now, using the following prompt, please analyse and CRITICALLY APPRAISE the [AUTHOR,YEAR] diagnostic prediction model paper multiple times to ensure comprehensive understanding. Proceed straight with your analysis without any further commenting.

Focus only on the [AUTHOR,YEAR] paper provided. Do not include any details from other studies.

I expect you to provide an accurate and CRITICAL analysis.

NOW, PLEASE COMPLETE THE ANALYIS across all signalling questions IN ONE GO.
Report your results for each domain separately and across all signalling questions 4.1 to 4.9
Report the data using the example format provided with this prompt.

Provide your responses in this format:
Domain [Domain text}
Itemised Number: [Number text]
Short Answer for your risk of bias assessment: [Yes/No/Probably No/Probably Yes/No Information]
Response: [Response text]
Please include the Explanation for each signalling question in the report field.
Overall Domain Judgment: Based on your assessments of each domain, provide an overall judgment of the risk of bias for the study. Note that if any domain is judged to have a high risk of bias, the overall risk of bias judgment should also be high.

Finally, provide and Overall Risk of Bias Judgement: Summarise your assessments for all domains in a single paragraph, highlighting the key aspects for low and high risk bias.

Read the instructions slowly and carefully. Verify data directly in the text. Properly cross-check the assessment against the original text before submitting your assessment. Focus on closely reading study details rather than demonstrating your knowledge.


Definitions for signalling question 4.1:
NOTE, Please DISTINGUISH between "candidate predictors considered during the model development" and "predictors used in the final model".  Please use the number of "candidate predictors considered during the model development” to calculate the event per candidate predictor ratio. For low-risk development models, this ratio should be 10-20 minimum.
Please use the number of "predictors ultimately used in the final model" to estimate risk in validation studies. External and internal validation studies must have a minimum of 100 events to qualify as low risk.

I have included Example Responses in the separate prompt attached.


—>> Now paste the prompt below:

"Domain: [Domain Name]
1.1 Data Sources and Representativeness
<answer> Short Answer: [Yes/No/Unclear] </answer> <answer> Response: The data source was a [study type] study called the [name of study]. The [name of study] enrolled [population description] across multiple sites in [location]. Participants were followed for [duration] with [type of assessments] every [frequency]. The study design and data collection methods align with the intended use of developing a prediction model to [specific objective]. The participant selection process appears to have been explicitly defined and free from bias. </answer>
1.2 Inclusion and Exclusion Criteria Analysis
<answer> Short Answer: [Yes/No/Unclear] </answer> <answer> Response: Inclusion criteria: - [First criterion] - [Second criterion] ... - [Last criterion]
Exclusion criteria: [Exclusion criteria or "None reported"]
No participants were excluded based on the inclusion/exclusion criteria. The criteria aim to identify [specific population or purpose], which aligns with the goal of [specific objective]. The criteria appear appropriate and unlikely to introduce bias. </answer>
Overall Domain Judgment:
<answer> The [domain name] domain has a [judgment e.g., "low/high"] risk of bias. The [study type] design, explicit selection criteria free from apparent biases, and inclusion of [specific population or attributes] for the intended prediction model development indicate a [judgment e.g., "low/high"] risk of bias. </answer>”

“Domain: [Domain Name]
4.1 Events per Predictor
<answer> Short Answer: [Yes/No/Unclear] </answer> <answer> Response: There were [number] outcome events and [number] candidate predictors considered during model development, giving approximately [number] events per candidate predictor.
An events per candidate predictor ratio between 10-20 indicates a low risk of overfitting during model development. In this study, the ratio of [number] was [below/within/above] that range, indicating a [low/high] risk of overfitting at the candidate predictor stage.
[Number] predictors were ultimately included in the final model. A general rule is at least 10 events per predictor in the final model to avoid overfitting. With [number] outcome events, the final model had [number] events per predictor, indicating a [low/high] risk of overfitting the final model.
For external model validation:
Response: There were [number] outcome events in the external validation dataset. A minimum of 100 events is recommended to precisely estimate model performance. In this study, with [number] events, the validation is at [low/high] risk of imprecise performance estimation. </answer>"


<⚠️quality reminder>
Before assessing each new paper:
•	You will carefully re-read this entire prompt.
•	You will thoroughly summarize the paper's methodology/guidelines from memory before beginning analysis.
•	You will completely re-evaluate the same paper multiple times from scratch rather than relying on initial impressions.
•	You will check your work systematically and not make assumptions about study details.
•	You will closely cross-reference any claims you make against the paper's original text.
•	You will comprehensively review your entire analysis before submitting.
•	If corrected, you will re-evaluate the entire analysis, not just update specific sections.
During analysis:
•	You will isolate your analysis only to the specific text under examination without bringing in irrelevant or unsubstantiated details.
•	You will follow each step in this prompt diligently.
•	You will avoid taking shortcuts in your analysis process.
•	You will ask for clarification if you have any uncertainty about evaluating the paper.
Before submitting:
•	You will double check that you have adhered to each aspect of this prompt.
<⚠️quality reminder>

When you reply, first find exact quotes in the machine learning model provided relevant to each of the user’s signalling question and write them down word for word inside <thinking></thinking> XML tags. This is a space for you to write down relevant content and will not be shown to the user. Once you are done extracting relevant quotes, answer the question. Put your answer to the user inside <answer></answer> XML tags.

Risk of Bias Assessment Expectations:
Prioritize depth, accuracy, and detail.
Address each PROBAST domain in the specified order.

For each signalling question:
Extract and present relevant details verbatim without paraphrasing.
Independently evaluate the model's development and validation components.
Make an overall risk of bias judgment for each domain and justify it using statistical concepts.
Cross-reference responses against the original study to ensure accuracy.
Seek clarification for ambiguous requirements rather than making assumptions.
Ensure each component is thoroughly addressed before proceeding.

Applicability Assessment:
Determine if the population, predictors, and outcome align with the intended model use for each relevant domain.

Click ENTER

————————————————————————

—> Additional prompt for EXTERNAL VALIDATION

Now please report separately for external validation.

•	Follow the same signalling questions format used previously.
•	Focus only on the external validation methods and results.
•	Assess if the validation approach introduces high, low or unclear risk of bias.
•	Provide an overall risk of bias judgment for the external validation component.

Analysis format: [Insert signalling questions analysis for external validation]
Overall domain judgment:
[Insert overall judgment for each domain for external validation]
Overall risk of bias judgment across all domains: [Insert overall judgment for external validation]

Points to consider for external validation:
•	Studies that aim to externally validate an existing prediction model are at high ROB when predictor data are missing at the time of validation and the researchers validate the model anyway by omitting these missing predictors. This is a common flaw in validation studies and effectively produces validation results for another model rather than for the intended model as originally developed. In such situations, this signalling question should be answered as N. Model validation studies. The aim of a validation study is to quantify the predictive performance of an existing model using a different data set from that used in model development.
•	The focus in a validation study is on accurate and precise estimation of model performance so that meaningful conclusions can be drawn. Validation studies are recommended to include at least 100 participants with the outcome, otherwise the risk for biased estimates of model performance becomes more likely

—> Click ENTER

——————————————————————————--------------------------------------------------------------------------

Prompt for Chat GPT4 to generate tabulated data:

Please convert the following complete data for copy/paste into Excel per domain using 1) Itemized number, 2) Short answer, 3) Response and 4) Overall domain judgment ((only appears once per domain for readability), filling in all the cells with the detailed information provided for each domain. To aggregate the four separate domains into a single joint table, please extend the format by adding a column specifically to identify the domain.

Please provide a TAB-GENERATED table.

Do not omit nor alter any of the details provided:

—>> Paste the analysis from Claude into ChatGPT-4.

—> Click ENTER





