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Introduction Objective
o Living'HTA has been suggested as an innovative approach to address challenges in the current Health Technology * To address this challenge in HTA process and to
Assessment (HTA) processes. adhere to the living HTA methodology, we
. One of the key challenges is how to systematically review an increasingly higher volume of evidence while ensuring developed an Al tool, LiveSTART™ utilizing
unbiased and timely decisions are made for the assessment of new technologies.?! transfer learning to perform the title and abstract
» It has been suggested that the HTA processes should be enhanced using technological advances. Meanwhile, the new (TIAD) review stage of a systematic literature
PRISMA guidelines? do not prohibit the inclusion of automated tools in screening. review (SLR).
Methods
» LiveSTART™ utilizes a biomedical language model to identify texts relevant to population,  Figure 1. Training LiveSTART with annotated SLR datasets prepared by two separate reviewers and a
intervention/comparator, outcome, and study design (PICOS). third independent review to reconcile their discrepancies
» Publication acceptance is then hierarchically predicted based on the given | Popu'fgiot”’ 'r?]te“’g{‘“dongcosrmaram“
inclusion/exclusion criteria. i Sl e el
* LIveSTART comprises 4 functions: 3 VES
de-duplicate by grouping abstracts with the same or similar content; o VES
provide probabillity of inclusion for each PICOS criteria; - VES
predict the inclusion of each publication by comparing its abstract to the i - = NO
Inclusion/exclusion criteria; and YES NO
predict the reason of rejection based on PICOS with the pre-specified hierarchy. YES NO
 LiveSTART was trained on 59 SLR datasets with 65,328 publications, all of which were NO POPULATION
manually annotated by two independent reviewers and the discrepancies were verified by - NO POPULATION 0% 30%
a third senior reviewer. LY NO INTERVENTION
- Train set
« Figure 1 shows a visual illustration of the training process. g NO NTERVERTIOR fest set
- NO STUDY DESIGN
« Among the 59 datasets used for training: o NO STUDY DESIGN YES
YES
51 were oncology in 17 unique indications. Figure 2 shows the distribution of these oncology indications. ;ES NO
8 were non-oncology in 6 indications. Figure 3 shows the distribution of the non-oncology indications. NO
47 contained clinical datasets, while 6 were economic datasets, and 6 quality of life (QOL). Figure 4 shows the distribution of the
evidence types in these datasets.
Figure 2. Oncology Indications Used to Train LiveSTART Figure 3. Non-Oncology Indications Used to Train LiveSTART Figure 4. Types of Evidence Used to Train LiveSTART
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» LiveSTART validation showed an overall accuracy = Figure 5. LiveSTART Validation by Evidence or Indication Type « With the combination of the unique algorithm,
0.92, precision = 0.91, recall = 0.86, F1-score = 0.89, and All datasets Econ + QOL rigorous training on broad datasets, and
area under the curve (AUC) = 0.91 when compared to o 1% highly reliable and transparent output,
the results generated by two independent reviewers and 7 10 LiveSTART Al combined with a single reviewer
a third verifier. 20 0 could potentially yield comparable accuracy

» Figure 5 shows the validation of LiveSTART by evidence 20 20 with significant time savings.
type (Clinical, Economic or QOL), and indication type 0 PN N 0 S S S @ N e However, adoption by regu|atory and HTA
(Oncology vs. Non-oncology). & & &g?\ & & & 6@@@\ & authorities will be required.
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Conclusions

* LiveSTART reviews 1000 publications in =12.5 minutes

\\
: i : B Accuracy m Precision = Recall B Accuracy m Precision = Recall . . -
with no additional preparation of the datasets as e S Limitations
compared to manual review.

o _ _ _ Oncology Non-Oncology « LiveSTART was primarily trained using clinical evidence in
* An additional feature of LiveSTART is that it allows 100 100 oncology indications. Although economic and QOL evidence, as
hierarchical rejection by PICOS criteria. Specifically, 59 50 well as non-oncology indications were also used to train the
users can identify which PICOS criteria is higher priority. 59 60 models, the accuracy is slightly lower for these evidence types.
This allows traceability and flexibility of changes in SLR 40 20 However, LiveSTART actively refines itself by re-training with up-
scope 20 30 to-date data, and therefore will be improved continuously.
. 10
10 i ! .
_ _ _ _ _ 0 . . N . N 0 « Currently, although the use of Al in SLRs is not specifically
* LIveSTART output files are immediately ready for use In & o ST PO prohibited, it is not validated and integrated into most HTA
a Microsoft Excel format. K & » O & & & & guidelines. However, there is continued effort in validating
o o 2 S LiveSTART and publishing the results for HTA adaptation.
* An example of the output file is show in Figure 6. m Accuracy ® Precision = Recall m Accuracy = Precision = Recall
: : : ®mF1-score m AUC
Figure 6. LiveSTART™ OQutput File Example ® Fl-score mAUC
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