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Background: Little information is available on the



epidemiology of venous thromboembolism (VTE) in Asian
populations. The incidence of VIE in Asians was
generally lower compared to Caucasians. Hormone
therapy (HT) is a definite risk factor of VIE in
Western studies. However, information on the
incidence and risk factors of VTE in postmenopausal
women receiving HT in Asia 1s scarce.

Objective: We aimed to calculate the incidence of VTE
in HT users and non-HT users, respectively. We also
wanted to investigate the risk of VTE in
postmenopausal women receiving HT.

Methods: We used the Taiwanese National Health
Insurance claims databases to conduct a retrospective
longitudinal cohort. The cohort identified all women
aged =50 years between 1 January 1998 and 31
December 2008. Using a nested case - control approach,
all incident cases of VIE occurring during the study
period were identified and matched with up to 10
controls selected from the cohort members. Adjusted
odds ratios (OR) of VTE with non-use, current and
past use of oral HRT were estimated using conditional
logistic regression.

Results: The cohort of 1,942, 064 women included 8321
cases of VTE matched with 83141 controls. The
adjusted odds ratios of VTE associated with current
use of oral HT was 4.46 (95% CI 4.04 to 4.92)
relative to no use. The risk of VIE was also
increased with recent use of oral HT (ORs 2.26; 95%
CI, 1.98-2.58) and remote use (ORs 1.63: 95% CI,
1.45-1.84) relative to no use. The risk was
increased with current use of oral estrogen (ORs
2.30; 95% CI, 1.92-2.75), oral estrogen -
progestogen (RR 5.24; 95% CI, 4.56-6.02), and
progestogen (ORs 3.65; 95% CI, 2.18-6.11).
Conclusion: Although the incidence of VTE was low in
Taiwanese population, oral HT was still associated
with an increased risk of VIE in postmenopausal
women. Women should take oral HT as short as possible
1f indicated. Oral estrogen only and estrogen-
progestogen combination both contributed to the
increased risk of new VIE event.
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Abstract

Background: Little information is available on the epidemiology of venous thromboembolism (VTE) in
Asian populations. The incidence of VTE in Asians was generally lower compared to Caucasians. Hormone
therapy (HT) is a definite risk factor of VTE in Western studies. However, information on the incidence and
risk factors of VTE in postmenopausal women receiving HT in Asia is scarce.

Objective: We aimed to calculate the incidence of VTE in HT users and non-HT users, respectively. We also
wanted to investigate the risk of VTE in postmenopausal women receiving HT.

Methods: We used the Taiwanese National Health Insurance claims databases to conduct a retrospective
longitudinal cohort. The cohort identified all women aged =50 years between 1 January 1998 and 31
December 2008. Using a nested case—control approach, all incident cases of VTE occurring during the study
period were identified and matched with up to 10 controls selected from the cohort members. Adjusted odds
ratios (OR) of VTE with non-use, current and past use of oral HRT were estimated using conditional logistic
regression.

Results: The cohort of 1,942,064 women included 8321 cases of VTE matched with 83141 controls. The
adjusted odds ratios of VTE associated with current use of oral HT was 4.46 (95% CI 4.04 to 4.92) relative to
no use. The risk of VTE was also increased with recent use of oral HT (ORs 2.26; 95% CI, 1.98-2.58) and
remote use (ORs 1.63; 95% CI, 1.45-1.84) relative to no use. The risk was increased with current use of oral
estrogen (ORs 2.30; 95% CI, 1.92-2.75), oral estrogen—progestogen (RR 5.24; 95% CI, 4.56-6.02), and
progestogen (ORs 3.65; 95% CI, 2.18-6.11).

Conclusion: Although the incidence of VTE was low in Taiwanese population, oral HT was still associated
with an increased risk of VTE in postmenopausal women. Women should take oral HT as short as possible if
indicated. Oral estrogen only and estrogen- progestogen combination both contributed to the increased risk of

new VTE event.

Keywords: Venous thromboembolism; deep vein thrombosis; pulmonary embolism; postmenopausal

syndrome; hormone therapy



INTRODUCTION

About 50 to 80 percent of women report menopause-related symptoms such as hot flushes, night sweats,
vaginal dryness, insomnia, mood swings, and depression.”®®” There is strong evidence, including data from
randomized clinical trials, that estrogen therapy is a highly effective approach to controlling vasomotor and
genitourinary symptoms.®"® Therefore, HT can improve the quality of life for women with hypo-estrogenic
symptoms.' Many women are still prescribed estrogen therapy to treat postmenopausal symptoms despite
recent data showing that overall health risks may exceed benefits of long term HT.” Estrogen inhibits the
age-related loss of bone that occurs in most women after menopause. Observational studies have indicated
that the use of estrogen reduces the risk of vertebral fracture by approximately 50 percent and the risk of hip
fracture by 25 to 30 percent.”” In contrast, harmful effects of HT include endometrial cancer and breast
cancer.”

Estrogens have many different effects on the coagulation system.®**® These include increases in the levels
of procoagulant factors VII, X, XII, and XIII and reductions in the anticoagulant factors protein S and
antithrombin. These changes predict a change toward a more procoagulant state (which is confirmed in

6972 which is not

studies examining global tests, such as APC resistance or thrombin generation),
counterbalanced by an increased fibrinolytic activity.”> Randomized trials have shown that estrogen therapy
reduces plasma levels of low density lipoprotein by 10 to 14 percent and increases plasma levels of
high-density lipoprotein by 7 to 8 percent, changes known to be associated with a reduced risk of
cardiovascular disease.”*”” Estrogen has also been shown to reduce levels of Lp(a) lipoprotein, inhibit
oxidation of low-density lipoprotein, improve endothelial vascular function, and reverse postmenopausal
increases in fibrinogen and plasminogen-activator inhibitor type 1 — changes that should also reduce the risk
of cardiovascular disease.’® At the same time, however, estrogen therapy may have potentially detrimental
effects on cardiovascular biomarkers, such as increasing triglyceride levels; activating coagulation as a result
of increases in factor VII, prothrom- bin fragments 1 and 2, and fibrinopeptide A 10; and increasing levels of
C-reactive protein, a marker of inflammation associated with an increased risk of cardiovascular events. The
estrogens in hormonal replacement therapy have hemostatic effects similar to those in oral contraceptives. It is
currently unclear how these effects are brought about at the molecular level of the estrogen receptor. It is
likely that these effects at the cellular level are also under genetic control, because the hemostatic system of
some women appears to be more sensitive to the effect of estrogens than that of other women.”” It is also
unclear how estrogens and progestins interact in their effect on thrombosis, for instance, in the higher risk of
oral contraceptives containing a third generation progestin. It appears that estrogens are prothrombotic rather
than proatherogenic, which explains the absence of an increased risk in former users.”®

Furthermore, randomized controlled trials showed that HT might increase the risk of coronary heart disease
and stroke.” Since the publication of the Women Health Initiative (WHI) results,” medical practices of HT
have been dramatically altered.® Cardiovascular disease, including VTE, is an important determinant of the

10-1 s . 2,14 s
13 and clinical trials™'* have shown a significant

benefit-to-risk profile of HT.” Both observational studies
increase in VTE risk among postmenopausal women using HT. Observational studies indicate that the
postmenopausal use of estrogen increases the risk of DVT by a factor of 2 to 3.5. The finding in HERS that
the risk of thromboembolic events was increased by a factor of 2.7 among women assigned to receive
estrogen—progestin therapy is consistent with this estimate.'* The development of a rational strategy for
prescribing postmenopausal HT requires careful analysis of the potential benefits and risks. As previously
mentioned, the VTE incidence in Asia populations is possibly lower than that in Western populations;
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therefore, the safety issue of HT in postmenopausal women in Taiwan needs to be determined.
METHODS
Study Setting and Design

First of all, we conducted a nationwide population-based cohort study that was analyzed using a nested
case-control study to evaluate HT and risk of VTE. The NHI databases used in this study include all inpatient
and outpatient medical claims in Jan 1, 1997 and Dec 31, 2008. From the databases, we could extract medical
information of disease diagnosis, prescription drugs, procedures, and surgery incurred during a hospitalization
or at an outpatient visit. For electronic processing by the National Health Insurance in Taiwan, all the health
care service providers are requested to submit the diagnosis information using the International Classification
of Disease-Clinical Modification, ninth revision (ICD-9-CM) together with service claims.

The cohort consists of all women aged =50 between 1 January 1998 and 31 Dec. 2008. We excluded all
subjects with a diagnosis of VTE prior to age 50, history of HRT use before age 50. The remaining women
were followed until the date of the first VTE, death, end of registration with the practice, or end of the study
period (31 Dec. 2008), whichever occurred first. (Figure 1) In the nested case-control study, all incident cases
of VTE within the cohort, occurring during the study period were identified from the inpatient claims database
by an ICD9-CM code of 451.1x; 451.2; 451.83; 453.1; 453.2; 453.4; 453.8; 453.9; 415.1x. To avoid
misdiagnoses, we selected patients who met the following criteria: (1) the discharge diagnosis was DVT or PE;
(2) the patient must have received a course of subcutaneous or intravenous anticoagulation therapy with
unfractioned heparin or surgical thrombectomy during hospitalization and continued oral warfarin therapy
after discharge; and (3) a length of stay of at least 3 days, unless they died. For each case, we randomly
selected up to 10 controls among the cohort members in the risk sets defined by the case. Each case was
matched with controls on age (+ 2 years) and the year of start in the practice (+ 2 years). Controls had to be
alive, contributing data to the practice and be free of VTE on the event date of their corresponding case. The
event date of the case was assigned to the matched controls and defined their index date.

Definition of Venous Thromboembolism

In our study, VTE included deep vein thrombosis and pulmonary embolism. VTE admissions were
identified from the inpatient claims database by an ICD9-CM code of 453.1; 453.2, 453.3; 453.8; 453.9;
415.1x. For fear of misdiagnoses, we carefully selected patients who met the following criteria: (1) the
principal or secondary discharge diagnosis was deep vein thrombosis or pulmonary thromboembolism; (2) the
patient must have received a course of anticoagulation therapy with warfarin, heparin, or surgical
thrombectomy during hospitalization and continued oral warfarin therapy after discharge; (3) patient had VTE
and died during the hospitalization period. During follow-up, a recurrence of VTE was defined as
hospitalization with a principal diagnosis of deep vein thrombosis or pulmonary thromboembolism plus the
above-mentioned criteria.

Co-morbid Diseases and Potential Risk Factors

For each patient, the co-morbidities for VTE were retrieved from both the inpatient and outpatient claims
database for 180 days before and after the date of the index event. Several proven diseases predisposing
patients to VTE were selected based on ICD-9-CM codes (Appendix). History of VTE was defined as being
hospitalized due to VTE before the index event in 2001. Hormone therapy included estrogen and progesterone
therapy. Chronic lung disease included emphysema, chronic bronchitis, bronchiectasis, other obstructive
pulmonary disease, and chronic respiratory failure. We recorded only serious neurologic diseases including
stroke or other central and peripheral nervous disease with associated extremity paresis or paralysis. The
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potential risk factors such as pregnancy, surgery, extremity trauma, and hormone therapy were recorded as
present only if documented within 3 months preceding the VTE event. Operations were classified as major
neurologic, thoracic, abdominal, urogenital, or orthopedic.
Hormone therapy exposure
A list of all medications containing estrogens and /or progestogens recommended for HT and available in
Taiwan during the study period was extracted from the database. In Taiwan, we did not find any prescriptions
of transdermal HT, tibolone, and estradiol implant during these years. For each matched set of case and
controls, we could identify all prescriptions for oral HRT from the databases in the year before the index date.
HT prescriptions are categorized into the following exposure groups: estrogens only, estrogens combined with
progestogens, and progestogens only. For each women, the date of the last issued HT prescription before the
index date was documented. The exposure period of interest is the year before the index date. Individuals are
considered current users if their last HT prescription in this 1-year period lasted at least one month until the
index date. Past users are defined by at least one prescription issued in the year before the index date but
stopped therapy more than 1 month before the index date. We further separated past users into recent and
remote users. Recent users are defined by at least prescription issued in the year before the index date but the
last prescription was beyond 30 days of index date and within 121 days of index date. Remote users are
defined by at least prescription issued in the year before the index date but the last prescription was beyond
120 days of index date and within one year of index date. Non-users are those who have not received any
prescription of HT in the year preceding the index date. The duration of each prescription was calculated from
the number of tablets prescribed.
Statistical analysis

During the study period, the population of Taiwan was about 22.4 million (16.8 million adults).
Demographic data were expressed as means (+SD) or percentages. In general, differences in proportions were
tested with the chi-square test or Fisher’s exact test, and differences in location parameters of continuous
variables were tested with a Student # test. Non-users are those who have not received any prescription of HT
in the year preceding the index date. This constitutes the reference group. We estimate unadjusted and
adjusted rate ratios (RR) with 95% confidence intervals of the association between HT use and VTE using
conditional logistic regression for matched case—control data. Along with the matching of age, enrolled year,
and duration of follow-up, potential confounders included in the analyses are history of varicose veins,
inherited hypercoagulable diseases, diagnosed cancer in the year before the index date, major surgery in the
month prior to the index date, hypertension, chronic lung disease, renal insufficiency, cardiovascular and
cerebrovascular diseases. We conducted several additional analyses to test the robustness of our findings. First,
we altered the definition of “current use” to include their last HT prescription in this 1-year period lasted at
least 7 days until the index date. To test the specificity of our findings, we replicated our analysis in patients
without switching of HT prescriptions during the observed period. We also assessed the effect of potential
misclassification of current exposure on the estimated odds ratios by adding 30 days to the calculated duration
of use for all cases and controls exposed. Thus, some persons who were not classified as currently exposed at
the index date based on the calculated duration of use in our main analysis became exposed. Finally, the
analyses are restricted to cases and controls without major risk factors for VTE (i.e.cancer, cardiovascular
diseases, renal insufficiency, chronic lung disease, inherited coagulopathy, peripheral nervous disease
associated with extremity paresis or paralysis, major surgery in the month before the index date). All
computations are performed using the SAS software version 9.1.3 (SAS Institute Inc., Cary, NC, USA).
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Results

The study population consisted of 2271065 post-menopausal women. Within this population, we excluded
women with previous history of VTE and HT use before they were 50 year-old. During the follow-up period,
8321 cases of new VTE were identified. The final analysis included 8321 cases of VTE, matched to 83141
controls. (Figure 1)

Table 1 describes the characteristics of cases of VTE and their matched controls. As expected, cases were
more likely to have varicose veins, to have experienced immobilization, surgery in the month before the index
date, and to have been diagnosed with cancer and other cardiovascular diseases in the previous year. In the
year preceding the index date, 18.0% of the cases and 6.9% of the controls had received at least one HRT
prescription, of which 8.8% and 2.3%, respectively, were current users at the time of the index date.

The risk of VTE was increased with current use of oral HT (adjusted OR 4.46; 95% CI, 4.04—4.92) relative
to nonusers. (Table 2) Similarly, the risk was increased with recent use of oral HT (OR 2.26; 95% CI,
1.98-2.58) or remote use of oral HT (RR 1.63; 95% CI, 1.45—1.84). On the other hand, the risk was increased
with current use of oral estrogen (RR 1.49; 95%CI, 1.37-1.63) and oral estrogen—progestogen (RR 1.54; 95%
Cl, 1.44-1.65). (Table 3) Considering the duration of oral HT, the risk of VTE was both increased either with
shorter duration (<90 days) of current use or with longer duration (=90 days) of current use. We repeated
several kinds of sensitivity analysis. Table 4 showed past use of oral HT and the risk of VTE. The risk was
increased with past use of oral estrogen (RR 1.58; 95%CI, 1.27-1.98) and oral estrogen—progestogen (RR
3.53; 95% CI, 2.90-4.29), but not progestogen only. We excluded unhealthy women with potential VTE risk
factors such as cancer, heart failure, varicose veins, and receiving major surgery. The result appeared similarly
in Table 5. Current, recent, and remote users of oral HT all had a higher risk of VTE than that in non-users.
Extending the duration of HT exposure by adding 30 days to the prescription (Table 6) or restricting the
analyses to patients without HT switching did not change the results. (Table 7)

Discussion

In my previous study, ** the overall crude incidence of VTE was 14.4 events per 100,000 person-years in
men and 17.4 events per 100,000 person-years in women. In women, the incidence drastically increased from
2.0 events per 100,000 person-years in those younger than 30 years to 118.2 events per 100,000 person-years
in those over 80 years. For women, the overall VTE recurrent rate was 10.1% vs 11.4% (p=0.41) in hormone
group and other women, respectively. Meanwhile, there was no difference in the prevalence of HT including
estrogen or (and) progesterone use (14.8% versus 12.8%, p=0.25) between cases and controls. Although the
use of HT, pregnancy, and puerperium have been associated with VTE in women, we did not identify a
significant gender difference in VTE incidence in the range of 20 to 60 years of age. We neither observed
lower recurrent VTE rate in hormone-related subgroup.

In my another study,” the overall incidence of VTE following major knee arthroplasties was 0.47% in men
and 0.45% in women. The gender was not associated with procedure-related VTE. For women, there was no
difference in the prevalence of HT including estrogen and/or progesterone use (6.1% versus 6.0%, p=0.926)
between VTE and non-VTE groups. Therefore, I assume that oral HT may not be a risk factor of VTE in
healthy postmenopausal women, but should be avoided in high-risk postmenopausal women such as active
cancer, varicose veins, et al.

The present nationwide population-based cohort and nested case-control study showed that current use of
oral HT increases the risk of VTE by twofold to fifthfold. This increased risk was also observed, but declining
in recent and remote users. Although we also i1dentified other VTE risk factors in postmenopausal women, HT
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use was still the independent risk factor. In five epidemiologic studies involving 592 cases of VTE of which
130 (22.0%) were current HT users, the risk of VTE was increased approximately twofold (OR 2.3; 95% CI,
1.7-3.0).!%12139899 yTE is not confined to the first year of HT use, but the increased risk declines from
approximately four-fold in the first year to less than two-fold after the third year of use.'®'%%!%

The best currently available data for postmenopausal HT do not support a cardiovascular benefit. The risks
for VTE may vary with the route of administration of HT because oral estrogens have greater impact on

. s e . 1 101,102
coagulation factors than do transdermal routes of administration.'®**'1

A meta-analysis of observational
studies found that oral estrogen, but not transdermal estrogen, was associated with an increased risk for
VTE.'® The odds ratios (95% CI) for first-time VTE were 2.5 (1.9, 3.4) in current users of oral estrogen and
1.2 (95% CI, 0.9-1.7) in current users of transdermal estrogen, compared with nonusers. In our study, we
could not compare the effect of oral and transdermal route of HT on VTE because transdermal HT is not
available and reimbursed in Taiwan. HT should not be prescribed for the prevention of cardiovascular disease,
and short-term prescription for relief of menopausal symptoms should be the main indication. A recent
statement from the American Heart Association also urges caution in the prescription of postmenopausal
HT.'"" HT should be avoided in women with a personal or family history of venous thrombosis.

Our findings have several clinical implications for Asian populations. Although our previous studies
showed that the incidence of VTE in Taiwan was obviously lower than that in Western countries, the current
use of oral HT in postmenopausal women increases the risk of VTE by twofold to fifthfold. In this specific
women population, they also had some comorbid diseases such as heart failure, coronary heart disease,
varicose veins, and renal disease which were also VTE risk factors. Therefore, physicians should take care of
prescribing oral HT to postmenopausal women with other potential VTE risk factors. We also observed that
the risk of VTE in longer-duration (>3 moths) current users seemed to be higher than that in short-duration
current users. This suggests that women should take oral HT as short as possible if indicated. Oral estrogen
only, estrogen- progestogen, and progestogen only all contributed to the increased risk of new VTE event.

There are several limitations in the present investigation. First, the healthcare claims data could not provide
the body mass index and smoking status. Previous studies disclosed that obesity possibly contributed to VTE
risk among the postmenopausal women. Because the information on body mass index from all patients
including VTE and non-VTE patients was unavailable, we thought that the selection bias would not happen in
this study. Second, transdermal HT was not available in Taiwan during the study period so we could not
evaluate if transdermal HT would make a difference from oral HT. Third, we did not take into account that
some women might seek non-western medicine treatment for menopausal-related symptoms. Since our data
source was obtained from the NHI inpatient and outpatient visit records, no information on over-the counter
herbal products or nutritional supplements for menopausal symptoms was included.

Although the incidence of VTE is low in Taiwanese population, oral HTs including estrogen only,
estrogen- progestogen, and progestogen only are all associated with an increased risk of VTE in

postmenopausal women.
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Appendix. World Health Organization International Classification of Diseases, Ninth Revision, Clinical

Modification [ICD-9-CM] used for present analysis.

Disease category ICD-9-CM
Embolism and thrombosis of vena cava 453.2
Embolism and thrombosis of other specified veins 453.8
Embolism and thrombosis of unspecified site 453.9
Pulmonary embolism 415.1-9
Malignant neoplasm of lip, oral cavity and pharynx 140-149
Malignant neoplasm of digestive organs and peritoneum 150-159
Malignant neoplasm of respiratory and intrathoracic organs  160-165
Malignant neoplasm of connective tissues 170-176
Malignant neoplasm of genitourinary organs 179-189
Malignant neoplasm of brain and other nervous system 191-192
Malignant neoplasm of endocrine glands 193-194
Hematology malignancy (lymphoma and leukemia) 200-208
Hypertension (malignant, benign, unspecified) 401.0-405.9
Heart failure (unspecified, left heart, systolic, diastolic) 428.0-428.9
Ischemic heart disease 410-414
Renal insufficiency 580-589
Chronic lung disease 490-496

Diabetes mellitus

Ischemic stroke and intracerebral hemorrhage
Degenerative and paralytic neurologic disease
Varicose veins of lower extremities
Pregnancy

Spine fracture

Extremity fracture and dislocation
Hypercoagulable status

Major central nervous and spine surgery
Major thorax surgery

Major abdomen surgery

Major orthopedic surgery

Major urogenital surgery

250.00-250.90
434.0-434.9, 436, 430-432.9
438.X, 330-337, 340-349
454.0-9

640.0-677.9

805.0-806.9
808.0-828.9, 830.0-839.9
289.81

01.0-05.9

29.0-39.9

42.0-59.9

78.0-84.9

60.0-71.9
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Table 1 Characteristics of nested case-control study patients among postmenopausal women

Cases Controls
characteristics
(n=8321) (n=83141)
Age 64.3 (£9.0) 64.3 (£9.0)
Cancer 1960 (23.6) 9530 (11.5)
Hypertension 5224 (62.8) 47184 (56.8)
Heart failure 1842 (22.1) 8113 (9.8)
Coronary heart disease 2916 (35.0) 18093 (21.8)
Renal insufficiency 1533 (18.4) 8715 (10.5)
Chronic lung disease 2292 (27.5) 16637 (20.0)
Diabetes mellitus 2652 (31.9) 22911 (27.6)
Stroke 1118 (13.4) 8674 (10.7)
Serious neurologic disease 1725 (20.7) 13533 (16.3)
Varicose veins 368 (4.4) 375 (0.5)
History of hysterectomy 76 (0.9) 54 (0.1)
Major surgery
Neurologic surgery 224 (2.7) 667 (0.8)
Thoracic surgery 1218 (14.6) 2895 (3.5)
Abdominal surgery 1159 (13.9) 3680 (4.4)
Urogenital surgery 282 (3.4) 720 (0.9)
Orthopedic surgery 451 (5.4) 463 (0.66)
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Table 2 Conditional logistic regression to estimate the odds ratios for the association between hormone

therapy and venous thromboembolism

HT exposure Cases Controls Adjusted OR (95% CI)
(n=4140) (n=82800)

No use 3653 (88.2) 77338 (93.4) 1.00 (reference)
HT use

Current (<=30 days) 208 (5.0) 1507 (1.8) 2.36 (1.99-2.80)

Recent (31-90 days) 87 (2.1) 953 (1.2) 1.43 (1.12-1.83)

Remote (>90 days) 192 (4.7) 3002 (3.6) 1.06 (0.90-1.25)
Varicose veins 213 (5.1) 617 (0.8) 5.07 (4.20-6.10)
Heart failure 2006 (48.5) 20869 (25.2) 1.98 (1.81-2.15)
Hypertension 2819 (68.1) 41611 (50.3) 1.11 (1.01-1.22)
Osteoarthritis 2095 (50.6) 25582 (30.9) 1.45 (1.35-1.56)
Neurologic surgery 100 (2.4) 736 (0.9) 1.39 (1.09-1.78)
Thoracic surgery 620 (15.0) 4507 (5.4) 1.76 (1.58-1.97)
Abdominal surgery 619 (15.0) 5633 (6.8) 1.67 (1.50-1.86)
Urogenital surgery 138 (3.3) 1007 (1.2) 1.84 (1.50-2.27)
Orthopedic surgery 233 (5.6) 358 (0.4) 8.17 (6.72-9.94)
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Table 3 Current use of hormone therapy and the risk of venous thromboembolism

HT exposure Cases Controls Adjusted OR (95%CI)
(n=7413) (n=79142)
No use 6829 (92.1) 77276 (97.6) 1.00 (reference)
HT use
Estrogen 188 (2.5) 861 (1.1) 2.30 (1.9-2.8)
Estrogen- progestogen 369 (5.0) 944 (0.1) 5.24 (4.6-6.0)
Progestogen 27 (0.4) 61 (1.2) 3.65(2.2-6.1)
Duration <90 days
Estrogen 78 (1.1) 444 (0.6) 1.73 (1.32-2.26)
Estrogen- progestogen 118 (1.7) 364 (0.5) 4.44 (3.52-5.62)
Progestogen 20 (0.3) 44 (0.1) 3.34 (1.82-6.12)
Duration >=90 days
Estrogen 110 (1.5) 463 (0.6) 2.67 (2.11-3.38)
Estrogen- progestogen 251 (3.5) 624 (0.8) 5.43 (4.58-6.43)
Progestogen 8(0.1) 20 (0.03) 4.81 (1.88-12.31)
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Table 4 Past use of hormone therapy and the risk of venous thromboembolism

HT exposure Cases Controls Adjusted OR (95% CI)
(n=7125) (n=78526)
No use 6829 (95.9) 77276 (98.4) 1.00 (reference)
Past HT use
Estrogen 118 (1.7) 661 (0.8) 1.58 (1.27-1.98)
Estrogen- progestogen 171 (2.4) 534 (0.7) 3.53(2.90-4.29)
Progestogen 7 (0.1) 55(0.1) 0.69 (0.28-1.70)
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Table 5 The association between hormone therapy and venous thromboembolism in healthy

postmenopausal women

HT exposure Cases Controls Adjusted OR (95% CI)
(n=23006) (n=51744)
No use 1823 (79.1) 48394 (93.5) 1.00 (reference)
HT use
Current (<=30 days) 281 (12.2) 1237 (2.4) 6.34 (5.32-7.56)
Recent (31-120 days) 95 (4.1) 815 (1.6) 3.38 (2.62-4.36)
Remote (>120 days) 107 (4.6) 1298 (2.5) 1.97 (1.57-2.48)
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Table 6 The association between hormone therapy and venous thromboembolism in

postmenopausal women (we extended the duration of HT exposure by adding 30 days to the

prescription)
HT exposure Cases Controls Adjusted OR (95%CI)
(n=8321) (n=83141)

No use 6829 (82.1) 77369 (93.1) 1.00 (reference)

HT use
Current (<=30 days) 877 (10.5) 2501 (3.0) 3.93 (3.59-4.30)
Recent (31-120 days) 265 (3.2) 1249 (1.5) 2.08 (1.80-2.42)
Remote (>120 days) 349 (4.2) 2022 (2.43) 1.58 (1.39-1.80)
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Table 7 The association between hormone therapy and venous thromboembolism in

postmenopausal women after excluding HR switchers

HT exposure Cases Controls Adjusted OR (95% CI)
(n=8104) (n=82663)
No use 6829 (84.3) 77276 (93.5) 1.00 (reference)
HT use
Current (<=30 days) 584 (7.2) 1866 (2.3) 3.74 (3.36-4.16)
Recent (31-120 days) 296 (3.7) 1250 (1.5) 2.30(1.99-2.65)
Remote (>120 days) 395 (4.9) 2271 (2.8) 1.60 (1.42-1.81)
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