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Love plots showing balancing results



Supplemental Figure S1. Inverse probability weighting in PCOS and prediabetes cohorts for metformin
versus levothyroxine. Both PCOS (A) and prediabetes (B) cohorts were balanced using an inverse probability
weighting approach. The standardized mean difference (x axis) is shown for each of 19 covariates (y axis) and
the overall propensity score. Red triangles indicate the original covariate balance and blue circles indicate the
covariate balance after weighting.





Supplemental Figure S2. Inverse probability weighting in PCOS and prediabetes cohorts for metformin
versus ondansetron. Both PCOS (A) and prediabetes (B) cohorts were balanced using an inverse probability
weighting approach. The standardized mean difference (x axis) is shown for each of 19 covariates (y axis) and
the overall propensity score. Red triangles indicate the original covariate balance and blue circles indicate the
covariate balance after weighting.



Forest Plots for PCOS cohort
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Supplementary Figure S3. Forest plots for the PCOS cohort. A: Mild vs Mild ED and worse, levothyroxine;
B: Mild and Mild ED vs Moderate and worse, levothyroxine, C: Mild vs Mild ED and worse, ondansetron; D: Mild
and Mild ED vs Moderate and worse, ondansetron.



Forest plots for prediabetes cohort
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Supplementary Figure S4. Forest Plots for Prediabetes. A: Mild vs Mild ED and worse, levothyroxine, B: Mild
and mild ED vs moderate and worse, levothyroxine, C: Mild, mild ED, and moderate vs severe and worse,
levothyroxine, D: Mild, mild ED, moderate, and severe vs death with COVID-19, levothyroxine, E: Mild vs Mild
ED and worse, ondansetron, F: Mild and mild ED vs moderate and worse, ondansetron, G: Mild, mild ED, and
moderate vs severe and worse, ondansetron, H: Mild, mild ED, moderate, and severe vs death with COVID-19,
ondansetron.



Comparison of ORs (and 95% CI) between weighted and unweighted cohorts
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Supplementary Figure S5 A-B. Comparison between ORs (95% CI) estimates obtained on the
unweighted and weighted cohorts.



Non-collapsibility tests
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Supplementary Figure S6 A-B. Non-collapsibility tests for chronic respiratory disease, hypertension,
and Hispanic or Latino ethnicity covariates. Forest plots for univariate odds ratios were computed to assess
the non-collapsibility effect for chronic respiratory disease, hypertension disease, and ethnicity in the
prediabetes cohort. Non-collapsibility effects on a covariate were estimated by comparing the odds ratio (OR)
obtained by univariate logistic regression (LR) on the variable and the OR obtained in the multivariate analysis.53

To check whether the OR, which in our prediabetes analysis indicated a significant protective effect for
chronic-respiratory disease, is affected by the non-collapsibility effect we ran a univariate LR for each outcome.
The Forest plot reports the results obtained when univariate LRs were applied to either drug usage (“on
metformin”) or chronic respiratory disease. The ORs for drug usage are comparable to those obtained by
multivariate LR (Figure 2) showing the reliability of the estimate. On the other hand, the remarkable difference in
the ORs estimated for chronic respiratory disease confirm the non-collapsibility effect for this variable.

https://paperpile.com/c/6Rssy0/8aT1


Sensitivity Analysis
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Supplementary Figure S7. Sensitivity analysis for ondansetron use initiated prior to COVID-19
diagnosis. We conducted an analysis to confirm that removal of patients starting ondansetron treatment on the
day of COVID-19 diagnosis did not impact our analysis. Results on both prediabetic patients (Fig S6 A-D) and
PCOS patients (Fig S6 E-F) confirmed the main results of the original analysis. Forest plots are shown for A:
Prediabetes, Mild vs Mild ED and worse, B: Prediabetes, Mild and mild ED vs moderate and worse, C: Mild,
mild ED, and moderate vs severe and worse, D: Mild, mild ED, moderate, and severe vs death with COVID-19,
E: PCOS, Mild vs Mild ED and worse, F: PCOS, Mild and mild ED vs moderate and worse.



Supplementary Figure S8. Sensitivity analysis for ondansetron use initiated prior to COVID-19
diagnosis. Summary of Forest plots in Supplementary Figure S7 showing the association of metformin with
COVID-19 outcome using ondansetron initiated prior to COVID-19 diagnosis (p-values are Bonferroni adjusted).



Cohort Drug comparator Age BMI Race Ethnicity Cases
with any missing value

PCOS Levothyroxine - 14% 17% 10% 30%

Ondansetron - 23% 14% 12% 35%

Prediabetes Levothyroxine - 24% 15% 7% 38%

Ondansetron 3% 42% 14% 8% 53%

Supplemental Table 1. Proportion of missing values per predictor variable and proportion of cases with any
missing value.


