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Background  

Adoption of post-metformin therapies for type 2 diabetes mellitus (T2DM) varies across demographics 

and clinical groups, but evidence on treatment initiation patterns remains limited and inconsistent. Some 

studies suggest that women and racial minorities receive newer cardioprotective agents less frequently 

than their counterparts, while others find no substantial differences by ethnicity or socioeconomic status.1-

3 Others show that patients with established cardiovascular disease initiate cardioprotective agents at 

lower rates than those without, despite guideline recommendations. 4  

To address this gap, we leveraged multinational real-world data from the Large-scale Evidence  

Generation and Evaluation across a Network of Databases for Type 2 Diabetes Mellitus (LEGEND-

T2DM) initiative to characterize initiation of four major post-metformin antihyperglycaemic classes 

across demographic and clinical subgroups and healthcare settings.  

Methods  

We conducted a federated retrospective study within the LEGEND-T2DM initiative using 10 databases 

standardized to the Observational Medical Outcomes Partnership (OMOP) Common Data Model 

(v5.3.1).5 Databases included five administrative claims sources (CCAE, MDCD,  

MDCR, Optum’s de-identified Clinformatics (R) Extended Data Mart Database, Date of Death  

(DOD) (OptumDod), IQVIA Longitudinal Prescription and Professional Medical Claims (LRx/Dx) (US  

Open Claims)) and five electronic health record sources (Optum’s longitudinal EHR repository 

(OptumEHR), VA-OMOP, SIDIAP, IQVIA Germany Disease Analyzer (DA), UK IQVIA Medical 

Research Data (UKIMRD)).  

We applied a new-user cohort design to identify adults with T2DM who initiated an antihyperglycaemic 

agent (AHA) after metformin monotherapy, requiring ≥365 days of prior observation and no prior 

exposure to other post-metformin AHAs or >30 days of prior insulin use.  

Initiation was assessed across four major drug classes: dipeptidyl peptidase-4 inhibitors (DPP4Is), 

glucagon-like peptide-1 receptor agonists (GLP1RAs), sodium–glucose cotransporter-2 inhibitors 



(SGLT2Is), and sulfonylureas (SUs), stratified by sex, cardiovascular risk, and race (Black vs. all, where 

available) at three levels: pooled across databases, within each database, and by drug.  

We assessed temporal trends from 2010–2021 by drug class and sex using two complementary 

approaches: absolute incidence rates per person-year (cohort counts divided by person-years) and 

proportional initiation (each drug class as a proportion of total initiations) pooled across databases. Log-

linear regression was applied to estimate average annual percent change and 95% confidence intervals.  

Results  

Figure 1. Sex-Based Differences in T2DM Drug Initiation Across Data Sources  

  

Alluvial diagrams depicting the proportional post-metformin T2DM drug class initiations stratified by sex 

across 10 data sources. Cohort counts are shown beneath each sex group. The central panel presents 

pooled proportions. Surrounding panels display database-specific patterns by data source type: claims 

(gray) and EHR (yellow).  

Across the 10 databases, SUs and DPP4Is were the most initiated post-metformin therapies, reflecting 

their historical dominance over the study period. Sex-based differences were modest: males initiated SUs 

at a higher proportion (F:M 51% vs. 57%), while females initiated GLP1RAs at a higher proportion (9% 



vs. 5%); SGLT2I and DPP4I initiation remained similar across sexes (Figure 1). These patterns were 

consistent across cardiovascular risk strata and individual databases, with sex differences generally not 

exceeding 5 percentage points. At the drug level, modest within-class variation was observed, most 

notably for SGLT2Is, where males more often initiated empagliflozin (52% vs. 68%), while females more 

often initiated canagliflozin (22% vs. 18%) and dapagliflozin (25% vs. 18%).  

Figure 2. Sex-Based Differences in T2DM Drug Initiation by Race Group   

 
Alluvial diagrams depicting the proportional distribution of post-metformin T2DM drug class initiation 

by sex between Black patients (left) and the overall population (right), pooled across four databases with 

available race data. Cohort counts are shown beneath each sex and race group. 

Among the four databases with available race data (OptumEHR, MDCD, IQVIA Medical Research Data 

(IMRD), VA-OMOP), initiation proportions were similar between Black patients and the entire 

population, with differences of ≤2% across drug classes. However, sex differences were more pronounced 

within these databases than in the full 10-database analysis, with males initiating SUs at higher 

proportions (F:M Black: 59% vs. 79%; overall: 55% vs. 76%) and females initiating GLP1RAs at higher 

proportions (Black: 7% vs. 1%; overall: 8% vs. 2%) (Figure 2). The greater magnitude of sex differences 

in these databases may reflect database composition or race-associated variation in initiation, though it 

may also reflect unmeasured confounding, and should be interpreted cautiously given the descriptive, 

unadjusted nature of the analysis.  

  

  



Figure 3. Proportion of T2DM Drug Class Initiations by Sex (2010-2021)  

 
Proportion of post-metformin T2DM initiations by drug class and sex over time. Each panel represents 

one drug class, lines stratified by sex.  

Longitudinal analyses from 2010–2021 showed significant increases in absolute initiation rates across all 

four drug classes (all p<0.01). GLP1RA and SGLT2I demonstrated the steepest average annual growth: 

females at 34.4% (95% CI: 26.1–43.2%) and 37.3% (20.0–57.1%), and males at 38.9% (31.1–47.3%) and 

46.1% (28.5–66.1%), respectively, compared to DPP4I and SU at 5–7%. Despite absolute increases, 

proportional analyses showed declining shares of DPP4I and SU and increasing shares of GLP1RA and 

SGLT2I, reflecting a shift toward newer cardioprotective agents relative to older classes (Figure 3). Sex 

differences were consistent across both analyses, with males showing faster SGLT2I growth and females 

faster GLP1RA adoption in later study years, suggesting sex-based uptake trajectories diverged and 

widened over time.  

Conclusion  

This multinational real-world analysis found that overall, demographic differences in post-metformin 

AHA initiation were modest at the population level. Modest but consistent sex-based differences were 

observed across 10 databases, while differences by recorded race were limited. However, within the 

subset of databases with race data, sex differences were more pronounced, suggesting greater 

heterogeneity in sex-based treatment patterns within more granular data sources, although these findings 

should be interpreted cautiously given incomplete race capture across data sources.   

  

Initiation patterns also evolved over time, reflecting increasing uptake of newer cardioprotective 

therapies, with evidence of diverging sex-specific trajectories in the adoption of GLP1RAs and SGLT2Is. 

Heterogeneity in initiation patterns persisted across databases and patient subgroups, suggesting that local 

population characteristics, data source composition, and healthcare systems may contribute to observed 

variation. These findings highlight the value of federated OMOP standardized networks for characterizing 



real-world treatment variation and underscore the need for richer clinical and socioeconomic data to better 

understand factors influencing therapy selection.  
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