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Gilbert’s syndrome (GS) is a mild liver condition, characterized by im-
paired ability to process bilirubin." Its prevalence ranges from 0.5% to
10%, depending on the population.? Studies have shown that individuals
with GS have a lower risk of atherosclerotic cardiovascular disease
(ASCVD).>~® However, no systematic comparison across different sub-
groups has been conducted. Using a large electronic health record
(EHR), we measured the effect of GS on incident ASCVD events by
age, race, and sex subgroups. Our findings highlight protection effect
of GS varies among different subgroups.

We used Explorys, an EHR dataset of over 21 million individuals.®
We formed a cohort of individuals who received care between
1 January 1999 and 8 June 2022 and defined the baseline as previously
described.® We extracted comorbidities and incident ASCVD events
using previously published diagnosis codes.” We excluded individuals
with prevalent ASCVD, liver disease, diabetes, pregnancy status, or
low-density lipoprotein >190 mg/dL before baseline, resulting in
1192515 individuals followed for a median of 4.2 years (quartile 1:
1.9, quartile 3: 7.0). Our primary outcome was 10-year incident
ASCVD expressed per 1000 patient-years (1 K PY).° Individuals were
censored at the last follow-up or end of the prediction window
(note that it was infeasible to record if medical care was received else-
where). Consistent with ASCVD guidelines, we analysed all individuals
aged 40—79 years and stratified them into 10-year age strata to account
for the upper limit at each age decade.’

Individuals with a consistent mild elevation of serum bilirubin (median
total bilirubin >1.2 mg/dL) were classified as GS (n = 44 230; 3.7%).> To
create a comparison group, 44 230 non-GS individuals were matched
using six variables including components of the Pooled Cohort
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Equations (sex, age, race), the PCE score, body mass index, and total
number of office visits in the 2 years before baseline (as a surrogate
for utilization).” A search-based match adjusting for these variables in
a generalized linear model was applied to each subgroup.® A calliper va-
lue of 0.1 was applied for each variable to account for derivation of each
variable. A 1:1 matching was applied due to subgroup limitation to
match multiple non-GS individuals in smaller groups (e.g. Black indivi-
duals) and Poisson test was used to compare incidence rates. The
matching was performed from a pool of 1 148 285 non-GS individuals.

Mean total bilirubin at baseline remained constant across all age sub-
groups for both GS (1.6 mg/dL) and non-GS (0.6 mg/dL) individuals ex-
cept for the 70-79 of age (0.7 mg/dL), and the difference in mean total
bilirubin was significant in all subgroups (P <0.001). As shown in
Figure 1A, GS White men had lower ASCVD incidence rates compared
to non-GS individuals (17.1 vs. 20.0 per 1 K PY, P < 0.001). Additionally,
the 40—49, 50-59, and 60—69 of age subgroups had lower ASCVD rates
in GS compared to non-GS (5.5 vs. 7.5, 10.0 vs. 13.5, and 18.4 vs. 22.8
per 1 KPY, P<0.001 for all). As expected, ASCVD incidence rates in-
creased with age for both GS and non-GS groups. As shown in
Figure 1B, among White women (n = 11 908), protective effect was sig-
nificant for 40-69 age group, to a lesser extent when compared to
White men.

We report significant findings: (i) White individuals with GS consist-
ently exhibited protective effect as they aged, and furthermore its mag-
nitude increased with age (due to small sample sizes, we could not
determine this effect in Black subgroups); and (ii) mean total bilirubin
remained constant despite increase in protective effect magnitude
with age.
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White Men Subgroup. GS population sizes: 40-79 (N = 29,030), 40-49 (N = 6,489),
50-59 (N = 8,860), 60—69 (N = 7,835), and 70-79 (N = 5,845).
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White Women Subgroup. GS population sizes: 40-79 (N = 11,908), 40-49 (N =
2,480), 50-59 (N = 3,389), 60—69 (N = 3,356), and 70-79 (N = 2,683).

Figure 1 Atherosclerotic cardiovascular disease incidence rate comparing Gilbert’s syndrome with matched and unmatched non-Gilbert’s syndrome
individuals. P and absolute difference values are presented. (A) White men subgroup. Gilbert’s syndrome population sizes: 40-79 (n = 29 030), 4049
(n =6489), 50-59 (n =8860), 60—69 (n=7835), and 70-79 (n = 5845). (B) White women subgroup. Gilbert’s syndrome population sizes: 40-79
(n = 11908), 4049 (n =2480), 50-59 (n = 3389), 60-69 (n =3356), and 70-79 (n = 2683).

Our study has some limitations: as majority in our cohort are White, not be used to infer casual effects. Further, we acknowledge that cat-
analysis is limited in precision for Black individuals, lack of death data egorization was based on race alone, and it may be beneficial to include
may miss fatal ASCVD events, and our observational findings should ethnicity in future studies. Lastly, correction of confounders (e.g.
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comorbidities, medications) considering the outcome’ in addition to
the adjustment that we applied to match GS and non-GS individuals®
may provide an additional robustness to our conclusions.

Our study extends previous research®' and may inform drug safety
and clinical trial design. Furthermore, in addition to well-established risk
factors (e.g. hypertension, high cholesterol),” clinical decisions regarding
ASCVD prevention may be improved by consideration of the potential
protective effects of GS on incident ASCVD.
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