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Introduction Visualization and Interactivity

Cancer is a significant health problem. A comprehensive summary Clinical Question: What is the risk of all-grade rash, pruritus, nausea, and vomiting with

of the treatment plan’s benefit and harm outcomes will not only PD1 inhibitor monotherapy as compared to chemotherapy in patients with cancer (type not specified)?
help researchers improve drug development but also help
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To summarize the findings and synthesize evidence, pairwise meta- the clinical questions
analyses (PWMAs) are used to get precise estimates of treatment L 3y v Monofhersey ICl+Chemo TKI Breast
_ PD1 Inhlbltor CTLA-4 Cemiplimab ICI+TKI Interferon Colorectal
effects. However, presenting the PWMA results from many trials : vk an IC1+MEKi Multikinase inhibitor Esophageal/GEJ
. . . - Monot h erapy i Ipilimumab i ICI+Anti-VEGF mTOR inhibitor Gastric/GEJ
and across many patient-important outcomes can be challenging. =
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- Com Pd red with Pembrolizumab ICI+Vaccine Vaccine Melanoma
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To address the challenges, we developed a web-based visual Chemotherapy (CI+ICl+Chemo Chemoy/Anti-EGFR Multiple Myeloma

. . . E ! ! Ch +Anti-VEGF -
analytics system based on a customized JavaScript PWMA module All cancers 5 ChemofTkl e

to facilitate real-time exploration of massive PWMA results. MM Hrostata

Best supportive care Renal cell

Clinicians and researchers can analyze the PWMA results data for a i i

. . ) o ) : : Urothelial
guide“ne development and clinical decision-ma kmg When selecting each co.ndltlon, the available opt.lons and the number of studies
| | that matched the question are updated automatically

ICI Class (Rx) IClI Name (Rx) Type of Therapy (Rx) Type of combination (Rx) Control Arm

System Architecture = et

Check the filtered available outcomes. The user can further specify the number to screen those outcomes with

consists of three major components: a data pipeline that runs on a _ , , , , ,
more studies. The PWMA of these outcomes is processed in real-time and the results are visualized.

local machine, a public platform that hosts webpage and data files,
and a visualization frontend that runs in the user’s web browser: Q Outcome List | [RR: Color 1| (AT ouicomi ) Q Outcome List | [RR: Color 1| [Equal or gr v | (4 Overview B Fide
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(b) Public platform | DA°"“:° aneurysm At lease 1 study but less than 5

study ICIclass ICI name Control Cancer ... [ Aortic dissection Equal or greater than & but less than 10

A PD1 Nivolumab Chemo NSLC O Arterial embolism Equal or greater than 10 but less than 20
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We applied a serverless architecture to design our system, which e
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(c) User's web browser
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In-browser Modul ' izati ' i
browser Modules Visualization The scenario can be saved and listed as snapshots.

The user can click the snapshot in this list to load
previously saved scenarios.
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[*] Dysgeusia

[ General physical health
deterioration The number of

To facilitate real-time exploration and reduce the time spent on OLethargy included studies 52
computation and transmission, we developed Meta.js, a JavaScript
PWMA module based on Math.js and implemented the commonly 9

PD1: Nivolumab - Chemo PD1: Ipiimumab - Chemo PD1: Cemiplimab - Chem PD1: Pembrolizumab - CF PD-L1: all - Chemo

By selecting the outcome in the outcome list or the overview, the user can compare those selected outcomes in

used PWMA indicators such as the Dersimonian-Laird estimator, the the comparison view and check the visualized PWMA results to address the clinical question.

Cochran’s Q, and the Higgins & Thompson’s |2 statistic.

B8 Comparison 15 outcomes | Model: |Random Effect Model v| Measure: |OR. RR, Incidence v| Effect Size Label [l Remove All 2% Half Half {3 Maximum

Th e source COd e an d on I | ne d emo Of |V| eta J S are ava | | d b | e at: G Category Outcome Grade Treatment Control Cancer Studies Et Nt Ec Nc Odds Ratio Risk Ratio Incidence %
https ://gith ub.co m/o HN |_P/|\/| eta. is . Mucocutaneous Rash ALL PD1.ALL (MONO) Chemo  ALL 33 1,018 9,167 9,057 B, as 210 B, ar2ss  Mo7s @5t 1207

Mucocutaneous Pruritus ALL PD1.ALL (MONO) Chemo  ALL 30 1,039 8,211 8,108

- -
5.59 (4.26; 7.32) 4.90 (3.81; 6.32) o6 (10.50; 14.98)

TO eva I uate the performa nce’ we COnd UCted tWO experl mentSI Gastrointestinal Vomiting ALL PD1.ALL (MONO) Chemo  ALL 31 462 8,615 8,832 = (0.20: 0.38) LI (0.22: 0.41) " (3.40: 6.38)
1) leed effeCtS Of PWMA On ra ndOm |y Selected 1’000 OUtCOmeS; Gastrointestinal Nausea ALL PD1.ALL (MONQ) Chemo  ALL 35 1,072 9,748 9,797

. . Constitutional Alopecia ALL PD1.ALL (MONO) Chemo  ALL 25 65 6,443 5718
2) Fixed effects of PWMA of a different number of outcomes. _ Increased risk of rash and pruritus associated with the use of
The re5u|t5 are as fO”OWS' Constitutional Asthenia ALL PD1.ALL (MONO) Chemo  ALL 30 8,669 8,911
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0.23 (0.17; 0.31) 0.30 (0.23; 0.40) 0.38 (7.66; 13.45)

PD1 inhibitor monotherapy when compared to chemotherapy.
Constitutional Decreased appetite ALL PD1.ALL (MONO) Chemo  ALL 37 10,055 10,042 Decreased risk of nausea and vomiting with the use of PD1

inhibitor monotherapy when compared to chemotherapy.
Based on evidence from >30 trials with >15000 patients.
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| | | | | | | | | | i Pulmonary Pneumonitis ALL PD1.ALL (MONO) Chemo  ALL 14 150 3,322 3,193

R Javascript 1k 2k 3k 4k 5k 6k 7k 8k 9k 10k i RenallUrinary Nephritis ALL PD1.ALL (MONO)  Chemo ALL 11 17 2,893 2,781
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Number of outcomes

Test machine: Intel Core i5-10400 and 16G RAM, running Ubuntu 20.04 LTS.
Google Chrome is Version 99.0.4844.51 (Official 64-bit).

The R environment is 3.6.3 with meta library 4.18-0 and RStudio 1.4.1106. a For each outcome, the user can check the detailed analysis information from each study (i.e., forest plot) to
In both R and JavaScript versions, the test dataset is pre-loaded to reduce 1/O cost. . . . .
" both R and Javascript versions, the test dataset is pre-loaded to reduce 1/0 cos validate the certainty of evidence and track the original source of each study.
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The results show significant performance improvements, which can i Forest Piot |
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the visual design for further exploration of large-scale PWMA N, |
results and apply the results in shared decision-making.
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Pembrolizumab versus investigator-choice
chemotherapy for ipilimumab-refractory melanoma
(KEYNOTE-002): a randomised, controlled, phase 2
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Forest Plot of the selected outcome The study name is linked to the PubMed for details



https://github.com/OHNLP/Meta.js

