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FAERS has characteristics of a scale-free network where most nodes have few
connections and certain drugs and AEs may behave as “hubs” (Figure 2).

« Community detection techniques identified clustering patterns
representative of AEs in FAERS subsets (Figure 4).

« To investigate different report types, a subset of only spontaneous reports was obtained from .
the extracted reports. To explore network-based signal detection for a known adverse event, a
subset of reports containing a PT for “rhabdomyolysis” were obtained.
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* These weighted pairs were presented in a three-column matrice known as an edge list, used to
generate the network (Figure 1). Network generation and evaluation was performed using
igraph 1.5.1.
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leveraged to facilitate pattern discovery.
Spontaneous 2016-2023 FAERS Network

Methods: FAERS subsets were analyzed with the drugs/AEs as the nodes
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Rhabdomyolysis Network

Results: Serious reports from 2016-2023 (2,062,099) were represented as a 10%°F | | ' | ' | O O pain in extremity b peikalycn ,

: Figure 1. Example networks built by different edge weighting algorithms for the following reports: Report 1 = 02 R T YPEIR G tonaT state
network of 20,965 nodes (16,847 AEs and 4,116 drugs) with more than four [DRUG1 DRUG2 PT1 PT2] and Report 2 = [DRUG1 PT1]. (A) Networks visualized from the reports. (B) g | E = e O athralgl@® @
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degree), average path length (average distance between any two nodes), diameter (longest
shortest path), global transitivity (count of triangles), and average local clustering coefficient
(proportion of all possible connections). The degree distribution was visualized.
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: o , : Figure 2. Degree distributions of the networks of counts of reports by degree on a log-log scale.
Conclusion: To the best of our knowledge, this is the first systematic 9 9 P y deg g-10g

application of NA to FAERS that provides insight into the overall network
properties of the database and evaluates AEs across therapeutic areas and
report types.
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« The rhabdomyolysis network centrality was evaluated, and the network was visualized using

respiratory failure

 FAERS network characteristics (Table 1) are directly compared to the network characteristics of @ O . A y e
« Networks are structures representing a group of elements (nodes) and the VAERS [Ball R., Botsis T., 2011] acute kidney injury ® seizufe /| [ -X= thabdomyolysis, cpartate aminotransferase incRed
connections (edges) between them. Statistical and structural network - FAERS is a dense network, with any given node connected to all other nodes through an 0.04 i g ‘m“ @ @ drwg.ineﬂ‘ecrive
hypertens

average of approximately two other nodes and a maximum of five nodes. confusional state

.1 ul llf‘@‘h%ﬁg(ﬁ] 4 ysfu nc' syndrome

@ Transitivity CC h”%“'“'“”"“

0.03 gait disturbance

properties can provide insights into relationships among nodes. headache

. drug interaction

oxycodone

lremor O

* The first application of NA to VAERS revealed scale-free network

characteristics and explored vaccines and AEs involved in known safety . - -
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signals.

Table 1. General characteristics of the networks
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. . Figure 4. Network visualizations of the top 100 weighted edges demonstrating a pattern
* %, of rhabdomyolysis related PTs. Green circles designate PTs, red circles reveal PTs that
are part of the SMQ for rnabdomyolysis, and blue circles designate drug products.
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Nreports, NUMber of reports; Ny, ,4es, NUMber of nodes; Negges, NUMber of edges; Npps number of PTs; Ngpygs NUmMber of atorvastatin

drugs; s, average strength of nodes; k, average degree of nodes; 1, average path length; @, network diameter; global 0.01
transitivity; CC, average clustering coefficient; Spon, Spontaneous; Rhabdo, Rhabdomyolysis; PTs, Standardized
Medical Dictionary for Regulatory Activities Preferred Terms.
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Inverse Closeness shown to have characteristics of a scale-free network where some

drugs and PTs are highly connected and central to the network.

extracted. The key variables used include: FAERS unique identifier,
MedDRA Preferred Terms (PTs), and product active ingredients (PAls).
Drug PAls were primarily mapped to their active moieties with some
broader groupings of similar products.

« The average local clustering coefficients of FAERS and VAERS are similar suggesting similar
network density and community presence.

* Many elements in FAERS (~80%) and VAERS (~99%) are PTs. The PT-rich nature of the
networks are likely because many PTs are reported together, as adverse events often appear
as multiple clinical symptoms.

Figure 3. Node centrality metrics as measures of connectedness for the rhabdomyolysis subnetwork of FAERS.
The red points are PTs, and the black points are drug products. Certain nodes of interest are labelled.
Betweenness centrality measures the extent to which each node falls between other nodes and inverse-closeness
centrality measures the mean distance from a given node to other nodes. The “rhabdomyolysis” node was a highly
central outlier due to its presence in reports for inclusion into the subnetwork and was removed from the figure.

» Highly weighted connections between drugs and PTs in the
rhabdomyolysis subnetwork represent relationships of known safety
concern and clinical significance, particularly the presence of statins.

NA offers a complementary approach to support pharmacovigilance
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by exploring and visualizing the interrelationships present in FAERS
data at the level of the drug(s), AE(s), or the combination thereof.
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