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DAGLive is a human-in-the-loop web application in which an LLM proposes candidate causal relationships from a research question or

KEY MESSAGE
study PDFs, and researchers review them, link evidence to each pathway and version the diagram as evidence changes

‘1 i BACKGROUND

Directed acyclic graphs (DAGs) are central to transparent causal inference in real-world evidence and health . . _ _
outcomes research. They are an increasingly popular approach for identifying confounding variables that require DAGLive was developed as an Al-augmented, human-in-the-loop (HITL), evidence-linked

conditioning when estimating causal effects [1], and HTA-facing real-world evidence guidance such as the NICE and version-controlled DAG platform, designed to support:
RWE framework expects confounder selection to be explicit and justified. In practice, the evidence behind each
arrow sits in separate documents and the diagram is not updated when the evidence changes.

However, developing and maintaining evidence-informed DAGs presents practical challenges: g Multiple input pathways to start a g Al-assisted extraction of causal
- Q DAG &3 information
e Time-intensive development: Constructing evidence-informed DAGs requires considerable time and effort to
identify relevant variables and specify causal relationships, often relying on manual input and domain
knowledge.[2,3] ® Human review and editing of 0 Evidence documentation for each
e Limited integrated functionality: Existing tools such as DAGitty support DAG drawing and analysing [4] but ars’ generated DAGs 0 causal pathway
are not primarily designed for Al-assisted evidence extraction, evidence annotation or version-controlled
collaboration.
GAP: As evidence evolves, causal assumptions require reassessment, highlighting the need for an integrated, @ Iterativg refinement via versions and @ Interactive visualisation of selected
evidence-linked and version-controlled DAG development platform. SelntpElit=el pathways
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3 %" METHODS

Research question
Al-assisted: text-to-DAG

DAGLive is a cloud-based, interactive web application that integrates a large language
model (LLM) to support Al-assisted extraction and structuring of causal information.

Link evidence

Study PDFs
Al-assisted: PDF-to-DAG
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 Multiple development pathways: Four input mechanisms were integrated to
support Al-assisted and researcher-defined DAG construction (Figure 1).

DAGLive

researcher-led

Excel / CSV

 HITL by design: Al output is a set of candidate relationships, not a final causal Structured import

model; researchers review and edit. Explore & filter

Manual build
* lterative refinement: Evidence annotation, version history and comparison were User-defined in app

incorporated to support ongoing DAG refinement.

Version &
compare

Figure 1: Overview of DAGLive's four input pathways and iterative, researcher-led DAG development workflow.

. Il RESULTS

The implemented DAGLive application supports four DAG development pathways (Table 1),
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with login-based authentication and project-level organisation. g Legend T
Its integrated functionalities include: - B oo Ly DpeBbore
: _ Demographic . Outcome i i * Source: Demo node reference NO1 (synthetic)
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* Interactive visualisation: Colour-coded node and pathway types facilitate visual e Y
identification of variables and causal relationships (Figure 2). '
* Node and pathway information: Provides access to variable attributes and supporting
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evidence, enabling traceability of causal assumptions (Figure 3). - - — Biclogical Mchanism e h |
o . . . . . : — = Confoundin Demo evidence S01 (synthetic; not a real citation)
* Grouped variable views: Enable navigation between grouped and individual variables to e

explore DAGs at different levels of detail (Figure 4). e Y
Figure 2. Colour-coded node and pathway types in the DAGLive interface, with corresponding legends. Figure 3: Node-level and pathway-

2 variables (click to cto

* Scenario-based filtering: Enables focused examination of selected causal pathways by et
isolating relevant pathway subsets (Figure 5). O C T CU TN T — .
 Version management: Maintains version history and enables comparison of DAG i et et (G
revisions to track changes in causal assumptions. | e . Vi | ' '—”n
o . - ' Demographic N N N e S |
Table 1: DAG development pathways, corresponding input formats and Al-assistance capabilities. NIV | Demographic | Ay i
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expand)
Text-to-DAG Natural-language research question Yes || Memmmmmmmmeee——————- ’ » -
l * 1YY Scenario Mode Y Scenario Mode
PDF-to-DAG Uploaded study PDFs Yes ; Confounding Oy Collcer Only Show All Paths Collder Only
Spreadsheet import Excel/CSV in variable and pathway schemas 1Y 5 Tt ST T TTTTTTTTTTTTTmmmmmmmmmmmmmmmomooon s o
Figure 4. Grouped versus individual variable views Figure 5: Scenario-based DAG filtering comparing the complete network with a
Manual construction Built directly in the app No view restricted to confounding pathways.

Note: Figures 2-5 illustrate DAGLive functionalities using synthetic variables and evidence references.
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‘5 ) DISCUSSION

DAGLive turns a DAG from a one-off drawing into a maintained record of causal e One environment: Al-assisted extraction, import, manual build, evidence annotation,
assumptions. Al-generated causal relationships remain provisional and require researcher versioning and visualisation.

re\{iew and refinement. Not yet evaluated: the accuracy of LLM extraction against expert- e Supports, not replaces, expert judgement: researchers assess and refine every Al-
built DAGs. assisted DAG.

Table 2: DAGLive’s gain is continuity: evidence and versions travel with the diagram. . . .
J d J e Not yet evaluated: extraction accuracy and efficiency.

_ DAGitty with manual documentation DAGLive

Starting point Variables and pathways specified by hand Question, PDFs, spreadsheet or manual
. Living, evidence-linked DAGs may support more transparent and updateable causal inference
Evidence Documented manually across sources Attached to each causal pathway . . .
workflows; efficiency and extraction accuracy have not yet been evaluated.
Updates Revisions managed outside the tool Versions saved and compared

e Next: an open-source release is planned.

Role of Al Not integrated Proposes candidates; researcher decides
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Evolving tool: functionality is in place; continued development will refine its
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capabilities and usability. Ask authors for demonstration of working tool.
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