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Background: Obesity and hormonal contraception (HC) are independent risk factors for venous thromboembolism (VTE).
Thirty eight percent of women in the United States (US) are obese, and the prevalence of childhood obesity in the US is
among the highest in the world. Obesity (BMI>30 kg/m2), increases VTE risk via several mechanisms, and the VTE risk in
obese individuals is 2.5 times higher than that of their non-obese peers. More than half of women aged 15-49 years use some
form of contraception, and 14% report using oral contraceptive pills specifically. The overall VTE risk with combined hormonal
contraception (CHC) is approximately two-fold higher than an individual’s baseline risk, with further increase depending on
the type/dose of progesterone and estrogen, and route of administration.

To date case-control and cohort studies have demonstrated an increased VTE risk among obese contraceptive users. But
these data do not include adolescents and were derived from populations with relatively low rates of obesity.

This study aimed to assess and compare the VTE risk among obese females, age 10-44 years, who were prescribed HC
compared to non-obese HC users and obese non-users utilizing a national electronic-medical record database. Using a large
national database allowed the inclusion of females from diverse ethnic, economic, and geographic background.

Methods: Population level data was collected from TriNETX, LLC, an administrative database that contains comprehensive
inpatient and outpatient data from 56 tertiary care hospitals in US. Prevalence data regarding the type and dose of proges-
terone and estrogen and mode of administration was assessed.

Data on females ages 10-44 years from 1/1/2000 to 12/30/2022, who received a new prescription for any HC as identified
by the prescription name in pharmaceutical claims and procedure codes was analyzed. Recorded BMI was used to divide
the cohort into obese and non-obese individuals as per CDC guidelines. VTE events were defined as presence of >11CD 9
or 10 codes for VTE diagnosis and presence of a prescription for an anticoagulant drug within the first year after hormonal
prescription. Data was summarized descriptively and VTE rates were calculated.

Results: Of the 97,026,002 females who met inclusion criteria, 1,370,481 were obese and 2,649,987 were non-obese. The
overall rate of VTE for obese vs. non-obese users was 0.9% vs. 0.5% (p<-0.001) and obese HC users vs. obese non-users was
0.9 and 1.06% (p<0.05).

VTE rates among obese users versus non-obese users was significantly higher for most progesterone only options (p<0.001),
excluding drospirenone only pills and high dose norethindrone (Table 1). A similar pattern of higher VTE rates in obese vs
non-obese users was observed for the majority of CHC preparations with few exceptions (p<0.001). (Table 1)

In general, VTE rates were higher among obese non-users compared to obese users. However, the rate of VTE was significantly
higher among obese users of oral norethindrone 5mg and all medroxyprogesterone acetate users (p<0.001). (Table 2)
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Discussion: Utilizing the data from a large inpatient/outpatient administrative database, our study shows that obese HC users
have a higher VTE rate within one year of initiating HC when compared to non-obese HC users, for progesterone only options
(excluding drospirenone, high dose norethindrone) and most CHCs.

With few exceptions, obese HC non-users had a higher rate of VTE when compared to obese users. This observation is likely
due to confounding by indication bias as prescribers may avoid HC in individuals with underlying risk factors for VTE. Applying
propensity score analysis and examining different subcategories of obesity may help overcome this bias in future analysis.
Our study highlights the utility of large databases to study healthcare outcomes of VTE risk in females with and without obesity
and HC users and non-users. Although limited by the use of administrative claims data and acknowledging that all statistically
significant results may not be clinically significant, our study suggests obesity as a VTE risk factor in females for most HCs.
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Table 1: Rates of VTE among obese vs non-obese Table 2: Rates of VTE among obese users vs non-users
Obese Non obese Obese Users Obese NON-Users
Number
Phmpeaot [Rambes o Rate Mumber of users |of VTE |Rate pvalue ey || e Rate MNumber of non-users it VIE Rate pvalue
users VTE events events ofusers |VTEevents events
PROGESTERONE ONLY PROGESTERONE ONLY
Pills
73086 570 0. 78 155053 727 0.33: |<0.0001 MTE - Total T3086 570 0. 78 13477ST 14255 1062 £0.0001
20853 165 0.73 53344 173 0.26% | <0.0001 MTE - oral [encept 20853 165 0.73 13477ST 14255 1065 0.0002
3536 62 1.75% 4537 254 1350 01355 MTE Smg 3536 52 175 13477ST 14255 1065 £0.0007
ESTT 53 0.305; 12400 43 0.40% | <0.0001 MTE 35meg ESTT 53 0,905 134777 14255 1065 0.2031
OF - Tatal 2745 45 0.35: 43775 25 0.26%  0.0653 OP - Total 12746 45 0.35: 13477ST 14255 1062 £0.0001
OP - oral (except dma) 412 1 0.0d:; 15470 I5] 0.0 J0.716S DOP - oral [except dmgl 2412 1 0.0d: 13477ST 14255 1062 £0.0001
OP - oraldmg 32 1 .54 300 0.33 |0.9542 Drozperinone - oral dmg 232 1 0.3d: 134777 14255 1062 0.2321
Subdermal implant Subdermal implant
Etonorgestrel - total 46160 251 0.54% TE1ST 323|042 [00021 Etonorgestrel - total 46160 | 251 Jo.54x 1347737 | 14253 Jio6::  J<0.0001
Etonorgestrel - implant 3513 35 0,36 515 50 034 [0E7H Etonorgestrel - implant 3813 |35 Jo.36x 1347737 | 14253 Jioe::  J<0.0001
Intrauterine Device Intrauterine Device
Levonorgestrel - total 87613 &1l 0.52 173016 767 |0.4dw [<0.0001] |Levonorgestrel- total 37513 |81 |o.322 1347737 | 14253 |1o6:: J0.0002
Levonorgestrel - LD 13334 174 0.575 35115 162 0.46% | <0.0001 Levonargestrel - ILID 13334 |1ve Joamx 134777 | 14253 [1.06: 0.0111
| Injectables Injectables
P4 - Tatal TEITT 345 1245 0202 E32 0.565 ] <0.0001 MP - Tatal TEITT  |946 124 13477ST | 14253 [ 106 40.0007
| P4 - Intramuscular 25143 248 0.33: 28348 173 0.6z |<0.0001 MPE -Intramuscular 25143 |zds |REEA 134777 | 14253 [ 106 0.2637
COMBINED HORMONAL CONTRACEPTIVES COMBINED HORMONAL CONTRACEPTIVES
| Pills Pills
Levonorgestrel + EE - Tatal S0426 323 0.65: 33616 230 0.253:  |<0.0001 Levonargestrel + EE - Tatal S0426 323 0.65: 13477ST 14255 1062 £0.0001
Levonorgestrel + EE - Oral 5435 31 0.365 20232 41 0.z20:  J0.0717 Levonargestrel + EE - Ciral 5435 3 0,365 13477ST 14255 1062 £0.00071
| Drospirenone + EE - Total 15443 05 0.55 53733 11 0.z8w  |<0.0001 Drozpirenone + EE - Total 15443 105 0.5 134777 14255 1062 £0.0001
| Drospirenone + EE - ORAL 5517 2 0405 15206 51 0.40: | 0.9505 Drozpirenone + EE - Ciral 5517 22 0.405; 134777 14255 1065 £0.0007
| Dezogestrel + EE- Total 14360 05 0. 743 34666 22 0.35:  J<0.0001 Desagestrel + EE- Tatal 14360 106 0. 742 13477ST 14253 1062 0.0002
| Desogestrel + EE - Cral 3357 5 0.44:; G475 2 0.26%  J0.1057 Dezogestrel + EF - Cral 3387 15 0.d4:; 13477ST 14255 1065 0.0005
Ethuncdiol + EE- Total 1473 0.07: 3265 [ 0.43%  10.0245 | Ethunodiol + EE- Total 1473 1 0.072 134777 14255 1065 0.0002
| Ethuniodicl + EE - Oiral 575 1] 0005 SE6 1] 0.0 JMA | Ethunodiol + EE - Oral 575 1] 0005 134777 14255 1065 0.0132
arethindrane + EE - Total E5853 451 0,705 156403 456 0.51<  J<0.0001 Morethindrone + EF - Tatal ES883 4561 0. 705 13477ST 14253 1065 £0.0007
arethindrane + EE -Ciral 13204 32 0.45 2200 g7 0.21<  J<0.0001 Morethindrone + EE ~Ciral 15204 32 0.48: 13477ST 14255 1065 £0.0007
| Morgestrel + EE - Total E367 34 0.43: 15346 55 0.36%  ]0.1546 Morgestrel + EE - Total E36T 34 0.43: 134777 14255 1065 £0.0007
| Morgestrel + EE - Ciral 2360 12 0.513 5120 16 0.3 J0.1571 Morgestrel + EE - Oiral 2360 12 0.51 134777 14255 1065 0.0057
| Morgestimate + EE - Total ST063 306 0.54: 125170 312 0.25:  |<0.0001 Morgestimate + EE - Total ST063 306 0.545; 13477ST 14253 1065 £0.0007
| Morgestimate + EE - Oral 17226 T4 0.43% 357158 BE 0.8 J<0.0001 Morgestimate + EE - Oral 17226 T4 0.43 13477ST 14255 1062 £0.0001
Estetrol+ Drospirenone - Total |30 1] 0005 Eid 1] 0.00:  JMiA Esteral+Drozpirenone - Total |30 1] 0.005; 134777 14255 1062 0.571
Estetrol+ Drospirenone - Oral | 21 1] 0005 41 1] 0.00:  JMA Esteral+Drozpirenones - Oral §21 1] 0.005; 134777 14255 1065 0.6356
| Patch Patch
Levonorgestrel +EE - Tatal S0426 323 0.65: 93616 230 0.253:  |<0.0001 Levonorgestrel +EE - Tatal S0426 323 0.655 13477ST 14255 1062 £0.0001
Levonorgestrel +EE -Taopical 20 1] 0005 54 1] 0.005  JMM Levonorgestrel +EE -Topical |20 1] 0.005; 134777 14255 1065 0.6435
| Marelgestromin +EE - Tatal 036 4 0.45: 15530 57 0.37 |0.2355 Morelgestromin +EE - Total 036 41 0.45:; 134777 14255 1062 £0.0001
| Morelgestromin +EE - Topical | 3862 1 0.035 T4E2 13 017 J0.0332 Morelgestromin +EE - Topical | 3562 1 0.0355 13477ST 14253 1065 £0.0007
| Ring Ring
Segesterone +EE - total 136 1] 0005 335 1] 0.00:  JMA Siegesterone + EE - total 136 1] 0.005; 134777 14255 1065 0.2273
Segesterone +EE - vaginal 25 1] 0005 62 1] 0.005  JMM Segesterone + EE - vaginal |25 1] 0,005 134777 14255 1065 0.6051
Etoniogestrel + EE - total 23934 17 0105 35202 32 0.26%  |<0.0001 Etonogestrel + EE - tatal 23934 17 040 13477ST 14253 1065 £0.0007
Etonogestrel + EE - Vaginal 9353 42 0.405; 15302 33 0.25: | 0.0057 Etonogestrel + EE - Vaginal | 3353 42 0.405; 134 77T 14255 1065 £0.0007
EE: ethinyl estradiol, NTE: norethindrone acetate, DP: drospirencne EE: ethinyl estradiol, NTE: norethindrone acetate, DP: drospirencne
Figure 1
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