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Figure 2. Performance calculations.
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* Pharmaceutical companies and other research organizations PN * Of 62 Takeda publications, 17 had citation statements, of which * The human-in-the-loop approach correctly identified 4 (44.4%) relevant
frequently rely on quantitative publication metrics, such as citation s Relevant rrelevant R there were 117 in total. After the expert checked for relevancy and citation statements (true positives); 5 (55.6%) were missed (false
metrics, to assess the impact of research outputs.’ iy ———— : validated the data, 9 citation statements (7.7%) were relevant to the negatives) and none were incorrectly identified as relevant (Figure 4).
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» Citation metrics are difficult to interpret because the purpose and , 1 | topic of residual symptoms of antidepressant therapy (Figure 3). * The independent Al approach correctly identified 3 (33.3%) relevant
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meaning of citations vary widely. . P 5 | Figure 3. Number of relevant citation statements identified in the approach C|tat|qn statement§ (tr.ue positives); 6 (66-.6 J0) were rmsse@ (false

» (Citation statements (sentences containing the in-text citation from the S NVGEEHGREIENCERS | Number of citation o .o TP | for “best possible outcome”. negatives) and 1 citation §tatement was incorrectly identified as
citing article) provide context to the citation and may indicate the g S;g:fergﬁ;t;;ﬁﬂzf § If\?;f:;‘(;?“&ﬁ;ﬁ; TP+FP relevant (false positive) (Figure 4).
concepts that the citing author wishes to highlight.? N < relevant by the Al [P by the Al I S Sea“"; fo; ‘;(‘tajog rﬁfﬁmems ¢ Of the 4 relevant citation statements correctly identified by the
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* The increasing accessibility of artificial intelligence (Al) tools offers an 2 : § (n = 62 articles) human-in-the-loop approagh, 3 were common with the mdepenc.:lent
opportunity to analyze citation statements and search for themes or 3 I e £ Articles without Al approach. Commonly missed citation statements (false negatives)
tOpiCS of interest, providing a deeper understanding of how as False neaative T " O > citation statements did not eXpIICItIy refer to residual SymptOmS and mOStIy referred to
publications are being received by experts in the field. - 9 § rue hegative Y (n = 45 articles) partial response to therapy (see supplemental materials).

° '\tlutmber <t>f fri]tattion | l\tlutmber ttvf f:attion Citation statements (from * The report produced by the chat interface approach typically used
= = - statements that are : statements that are — i i . .
Ob jeCtlve £ | incormectly identified | [RSSSN IS rglevgfy“g"r;::i‘;:jl 23;??;‘3}!‘3 other, unrelated citation statements from the dataset to extrapolate
as irelevant by the Al RESIIEEVEL I RIERA § antidepressant therapy insights (see supplemental materials), whereas the human-in-the-loop
large language model (LLM) approaches in identifying relevant . : y .| lrrelevant citation statements relevant information in the text.
L | TP | Precision x Recall (n = 108 citation statements) T —
citation statements: " Recall = ; » F1 score = 2 x y * Performance indicators for each Al approach are shown in Figure 5.
: : : : : : TP+FN Precision + Recall 5 The h in-the-| h had a bett .
— a human-in-the-loop approach, involving human oversight and input | o Relevant citation staternents — The human-in-the-loop approach had a better precision score
— an independent Al approach, involving a chat interface L L M. .~ e (n = 9 citation statements) (100.0% vs 75.0%), recall score (44.4% vs 33.3%), and F1 score
o | N N = (61.5% vs 46.2%) compared with the independent Al approach
Al, artificial intelligence; FN, false negative; FP, false positive; TP, true positive. . 0 . 0 p p pp .
Figure 4. Confusion matrices for Al approaches. Figure 5. Performance indicators for Al approaches.
 Scite* was used to automatically extract citation statements for * Citation statements were also presented via batch upload to a secure “Best possible outcome”™  Human-in-the-loop approach  Independent Al approach 1007 B Human-in-the-loop [l Independent
62 Takeda-sponsored publications related to antidepressant therapy GPT-40 chat interface LLM, which was asked to identify all relevant Actual Actual Actual approach Al approach
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symptoms of antidepressant therapy were identified by expert against the validated data by an expert (Figure 1C). M positive positive B positive positive W positive positive S 601
evaluation to determine the “best possible outcome” (Figure 1A). * Confusion matrices were used to calculate precision (the measure of ﬁ 9 0 5 § 4 0 5 ﬁ 3 1 §
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human-in-the-loop approach was taken to analyze citation statements recall (the measure of how many relevant citation statements were “ . Fase True 5| Fase True S |_  Fase True £
for their relevancy to the same predefined topic. Outputs were refined successfully retrieved), and F1 score (a balanced metric between § negative negative < § negative negative < § negative negative % 20-
by a study investigator by prompt engineering, and the final output was precision and recall and an overall indicator of performance) to E 0 108 E 5 108 E 6 107
quality checked by an expert against the relevant citation statements compare the quality of outputs from each Al approach® (Figure 2). = = = 0 =2 m—— -
identified in the “best possible outcome” approach (Figure 1B). recision eca Seore
The “best possible outcome” was determined by expert evaluation of citation statements. Al, artificial intelligence.

Al, artificial intelligence.

Figure 1. Overview of approaches to analyze citation statements.
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statements from Scite 4 P y exp . . o . extrapolations and hallucinations better than using a chat
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In antidepressant therapies. This may have limited their ability to ~ A key advantage of the human-in-the-loop approach was the
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