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Introduction

Since their introduction in the 1960s, combined oral contra-
ceptives (COCs) have been used worldwide as safe, effec-
tive, and reversible protection against pregnancy. COCs are 
used by 8% of women of reproductive age worldwide and 
constitute the most common contraception method in indus-
trialized countries. It has been reported that among women 
of reproductive age, the percentages of those who take 
contraceptives are as follows: 17.8% in Europe and North 
America, 21.9% in Australia and New Zealand, 5.2% in East 
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and Southeast Asia, and 3.3% in South Korea [1]. In addition 
to their contraceptive action, noncontraceptive use of COCs 
includes treating disorders such as abnormal uterine bleed-
ing, dysmenorrhea, and polycystic ovarian syndrome [2,3]. 
However, concerns over cardiovascular side effects have led 
to modified COC compositions to reduce the risk of venous 
thromboembolism (VTE) and other adverse cardiovascular 
events [4].

VTE is an unavoidable adverse event associated with COCs, 
and the risk is higher in COC users (3-9 per 10,000 people/
yr) than in non-users (1-5 per 10,000 people/yr) [5]. The risk 
appears to be higher in preparations containing high doses 
of estrogen or newer progestins, including desogestrel, ges-
todene, and drospirenone [6-8]. Said risk can be explained by 
increased levels of prothrombin and factor VII, and decreased 
levels of factor V being more pronounced when using 3rd- or 
4th-generation COCs [9]. COC-associated VTE is a very rare 
condition in Korean women, which has caused it to be over-
looked by numerous physicians and healthcare professionals. 
A few case reports have described COC-induced VTE or arte-
rial thrombosis in Korean women [10-14]. However, these 

describe a single case across different hospitals (Table 1), not 
as a single or multicenter case series. This study reports the 
first case series involving 13 patients with COC-associated 
VTE registered at a thrombosis center at a university hospital. 

Materials and methods

The records of 13 patients with COC-associated venous 
thromboembolic events registered at a thrombosis center at 
a Soonchunhyang University Hospital between June 2006 
and May 2018 were reviewed. Laboratory tests were per-
formed for thrombophilia, including fibrinogen and D-dimer, 
and for the estimation of proteins C and S and antiphospho-
lipid antibodies. 

VTE was diagnosed based on the patient’s clinical presenta-
tion and confirmed using vascular imaging, including com-
puted tomography or magnetic resonance imaging. DVT was 
diagnosed when there was no compressibility of the veins of 
the lower extremities or direct visualization of a clot. PE was 
diagnosed when there was a filling defect in the pulmonary 

Table 1. Summary of reported cases regarding COC-associated VTE in Korea

Author (yr)
Age 
(yr)

Anatomical 
location of 

VTE
Thrombophilia

Constituent 
of COC

Duration 
of COC

Treatment
Duration 

of AC
Recur-
renceThrombo-

lytics
Anticoagu-

lation

Park et al. [16] 
(2001)

34 Cerebral vein, 
cerebral sinus

None Unknown 11 mo Systemic 
urokinase 

UFH and 
warfarin

Unknown Unknown

Yeo et al. [15] 
(2006)

42 SMV, portal 
vein

AT III, protein C & 
S ↓

Unknown 7 yr Intraoperative 
urokinasea)

UFH and 
warfarin

1 yr None

Kang et al. [14] 
(2008)

28 Pulmonary 
artery, renal 

vein

None EE 0.02 mg, 
desogestrel 

0.15 mg

3 mo Systemic tPA UFH and 
warfarin

3 mo None

Kim et al. [12] 
(2013)

24 Pulmonary 
artery, IVC, 

external iliac 
vein

None EE 0.03 mg, 
drospirenone 

3 mg

4 mo None LMWH and 
warfarin

6 mo None

Park et al. [13] 
(2017)

23 Pulmonary 
artery

None EE 0.02 mg, 
desogestrel 

0.15 mg

6 mo None Rivaroxaban 
after LMWH

6 mo None

Bae et al. [11] 
(2018)

27 Pulmonary 
artery, portal 
vein, SMV

LA (+), protein S 
activity ↓

Unknown 2 yr Catheter-
directed 

urokinaseb) 

UFH and war-
farin

Unknown None

COC, combined oral contraceptives; VTE, venous thromboembolism; AC, anticoagulation; UFH, unfractionated heparin; SMV, superior mesen-
teric vein; AT III, antithrombin III; EE, ethinyl estradiol; tPA, tissue plasminogen activator; IVC, inferior vena cava; LMWH, low molecular weight 
heparin; LA, lupus anticoagulant.
a)Add segmental small bowel resection; b)Add jejunal resection with percutaneous thrombus aspiration and thrombectomy.
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artery or its branches. Cerebral venous thrombosis was diag-
nosed when the blood clot was present in the dural venous 
sinuses, cortical vein, or deep cerebral vein. 

Risk factors related to COC-associated VTE, including age, 
body mass index (BMI), smoking habits, estrogen dosage, 
type of progestin, and duration of COC use, were evaluated. 
Additionally, COC use, clinical diagnosis, treatment, and 
hospital discharge outcomes were also recorded. The study 
protocol was reviewed and approved by Soonchunhyang 
University Hospital's Institutional Review Board and ethics 
committee (IRB No. 2018-04-011-001). 

Results

A total of 13 patients were recruited between 2006 and 
2018, 9 of whom were hospitalized for COC-related VTE. 
The mean length of hospitalization was 5.9 days (1-14 days).

1. Baseline characteristics
The patients’ mean age was 33.4±10.1 years. For the pa-
tients’ age distribution, 5 were 20-29 years old, 3 were  
30-39 years old, 4 were 40-49 years old, and 1 was over 
50 years old (Table 2). The mean BMI was 23.3±4.0 kg/m2. 
Three patients were overweight (BMI 23.0-24.9 kg/m2), and 

4 were obese (BMI ≥25.0 kg/m2). Three patients were smok-
ers at the time of the VTE event, and 10 patients denied a 
history of smoking. The median duration between the onset 
of symptoms and the hospital visit was 3 days (range, 0-32 days).

2. Indications and duration of the COC administration
Dysmenorrhea was the most common indication for COC 
administration (5 cases), followed by abnormal uterine bleed-

Table 3. Clinical features and outcomes in patients with COC-associated VTE

Case
Age 
(yr)

Class of PE 
severity

Duration of 
admission 

(day)

Thrombolytic 
therapy

Anticoagu-
lants

Duration of 
anticoagula-

tion (day)

APL Anti-
body

Recur-
rence

Major 
bleeding/
CRNMB

1 23 Not applicable 5 None Warfarin Indefinite None None None/None

2 26 Not applicable 14 None Warfarin 195 None None None/None

3 29 Not applicable 0 None Warfarin 93 Unfinished None None/None

4 21 Low 0 None Rivaroxaban Indefinite aCL None None/None

5 22 Low 6 None Rivaroxaban 181 None None None/None

6 31 Low 0 None Rivaroxaban 201 None None None/None

7 31 Low 12 None Warfarin 466 None None None/None

8 41 Low 0 None Rivaroxaban 181 None None None/None

9 49 Low 1 None Rivaroxaban 184 None None None/None

10 50 Low 2 None Rivaroxaban 152 None None None/None

11 41 Intermediate-high 4 tPA Edoxaban 182 None None None/None

12 41 Intermediate-high 6 tPA Warfarin 172 None None None/None

13 37 High 3 tPA Rivaroxaban Indefinite None None None/None

COC, combined oral contraceptive; VTE, venous thromboembolism; PE, pulmonary embolism; APL, antiphospholipid; CRNMB, clinically rel-
evant non-major bleeding; aCL, anti-cardiolipin antibody; tPA, tissue plasminogen activator.

Severity

Low, 7

High, 1

Intermediate- 
high, 2

Intermediate- 
low, 0

 Low      Intermediate-high      High

Fig. 1. Class of pulmonary embolism (PE) severity according to the 
simplified PE severity index.



www.ogscience.org 341

Yong-Su Jang, et al. COC-associated VTE

ing (3 cases), contraception (2 cases), polycystic ovarian syn-
drome (1 case), acne (1 case), and postoperative treatment 
of leiomyoma (1 case). The median COC administration du-
ration was 6 months (0.5120 months) (Table 2).

3. Constituents of COCs
In 2 patients, the constituents of the COCs were not record-
ed, and the estrogen dosage and the type of progestin could 
not be confirmed. Of the 11 remaining patients, 7 identi-
fied the COC they took, which contained 20 µg of ethinyl 
estradiol (EE), while the remaining 4 took COCs containing  
30 µg of EE. For the COC progestin component, 1 patient 
took a 2nd-generation COC containing levonorgestrel,  
1 took a 3rd-generation COC containing desogestrel, 3 took 
a 3rd-generation COC containing gestodene, and 6 took a 
4th-generation COC containing drospirenone. Table 2 shows 
how long each patient used the COCs before their VTE diag-
noses. 

4. Anatomical site of VTE
The most common thromboembolic event associated with 
COC use is pulmonary embolism (PE) concomitant with deep 
vein thrombosis (DVT). Nine patients displayed PE concomi-
tant with DVT, 1 had isolated DVT, 1 had isolated PE, and 
2 had cerebral venous thrombosis (CVT; Table 2). Of the 10 
DVT cases, 9 affected the deep veins in the lower extremities 
and 1 affected the deep veins in the upper extremity.

5. Class of PE severity and therapeutic strategies
Ten patients with PE were classified as low-, intermediate-, 
or high-risk according to the simplified PE severity index 
(sPESI). One patient was classified as having a high-risk of 
hypotension. Two patients were classified as intermediate-
high-risk with right ventricular hypokinesia and positive car-
diac biomarkers, and the remaining patients were classified 
as low-risk. High-risk and intermediate-high-risk patients 
immediately received a tissue plasminogen activator (tPA) 
followed by anticoagulants, while low-risk patients received 
only anticoagulants (Fig. 1). Table 3 outlines the patients’ se-
verity classifications and the anticoagulants they received (i.e., 
edoxaban, rivaroxaban, or warfarin).

6. ‌�Duration of anticoagulation and outcome of 
treatment

Anticoagulation was continued for more than 3 months in all 

patients. In this study, 3 patients consistently took anticoagu-
lants. Two of the 3 patients received indefinite treatment for 
combined antiphospholipid Ab syndrome, and the remaining 
patient who experienced shock during a VTE event received 
medication indefinitely due to fear of re-experiencing shocks. 

7. Recurrence of bleeding after treatment
None of the patients experienced a recurrence of VTE or a 
major or clinically relevant non-major bleeding event follow-
ing the thrombolytic therapy or anticoagulation therapy. 

Discussion

Using hormonal contraceptives contributes to a significant 
percentage of VTE occurring among women of childbearing 
age, and VTE is the most important determinant of the risk-
benefit profile associated with hormonal contraceptives [4]. 
The risk of VTE is dependent on age, BMI, the presence of in-
herited or acquired thrombophilia, duration of COC use, type 
of pill, and exposure to additional risk factors [15]. Based on 
a Danish cohort study, incidences of VTE increase with age 
from 1.84 per 10,000 woman-years in women aged 15-19 
to 6.59 per 10,000 woman-years in women aged 45-49 [16-
18]. Meanwhile, the VTE risk in women using COCs is attrib-
uted to changes in hemostasis [19]. Estrogen increases gene 
expression and the plasma levels of coagulation factors and 
decreases anticoagulation factor levels, including proteins C 
and S and tissue factor pathway inhibitors [20-22]. In con-
trast, progestin upregulates the gene expression of protein S 
[23,24].

COCs are classified as prescription drugs in most devel-
oped countries, and case reports describing their adverse 
effects are regularly investigated and recorded. However, 
most COCs are approved over-the-counter drugs for easy 
accessibility in South Korea; hence, there is a lack of ways 
to report this issue. An analysis of adult Korean women tak-
ing COCs showed that they were not familiar with the exact 
use of oral contraceptives, their purpose of use, or their side 
effects. When women visited hospitals for COC treatment, 
many doctors gave them prescriptions without explaining the 
use of COCs, and the same can be said for pharmacists. Most 
women were taking COCs based on incorrect information 
from the Internet without the help of experts [25]. Although 
a few case reports described single cases of COC-induced 
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VTE in different Korean hospitals, this study is the first case 
series to report COC-associated VTE in the country.

The results of this study indicate that 11 of 13 patients 
with COC-associated VTE did not use COCs for contraceptive 
purposes. Aside from the 2 patients who could not identify 
the COCs given to them, 10 of the 11 patients received a 
3rd- or 4th-generation COC. The use of COCs in women di-
agnosed with obesity will likely increase their risk of VTE, and 
a BMI greater than 25 kg/m2 is an independent risk factor for 
thromboembolism [26-28]. However, this study showed that 
only 4 patients were obese. The small percentage of patients 
classified as such could be attributed to the small sample size. 

Three patients reported a history of smoking while using 
COCs. The synergistic effect of smoking and COC use in-
creases the risk of VTE, particularly in those over 35 years of 
age [29,30]. This result emphasizes that women of that age 
group with a history of smoking should be informed about 
the higher risk of VTE associated with COC use. 

Those who were taking a short-term medication remem-
bered the medication period without a break-in. In compari-
son, patients who were taking a long-term medication may 
not recall the exact break-in period and accurately know how 
long they took and when they stopped taking the COCs. 
If the 3 patients with missing data were excluded, 50% of 
VTE occurred within the first 3 months of use. This result is 
consistent with previous reports indicating that VTE risk is 
highest during the same duration [19,31,32], which suggests 
that long-term COC use does not increase complications.

In this case series, all but 3 patients reported using low-
dose EEs (20 or 30 μg). The fact that most patients were 
using 3rd- or 4th-generation COCs in this study supported 
the finding that the risk of COC-associated VTE is 50-80% 
higher with COCs containing gestodene, desogestrel, and 
drospirenone than those containing levonorgestrel [33,34].

For the type of VTE, PE simultaneously occurring with DVT 
was the most common form of COC-associated VTE in this 
study, and given the severity of PE associated with COC use, 
30% of patients with PE required thrombolytic therapy as 
the initial therapeutic approach. Although thrombosis in the 
cerebral venous system is generally rare, cerebral venous 
thrombosis was detected in 2 of the 13 patients in this study. 
Prothrombotic conditions, including antithrombin III, protein 
C and S deficiencies, factor V Leiden gene mutations, can-
cer, and oral contraceptive use, are known risk factors for 
CVT [35]. Two meta-analyses reported that the risk of CVT 

increased in COC users (relative risk: 15.9, 95% confidence 
interval [CI]: 6.98-36.2; odds ratio: 5.59, 95% CI: 3.95-7.91) 
[36,37]. None of the patients in this series demonstrated pro-
thrombotic conditions, and COC use was the only risk factor 
for CVT.

In this study, anticoagulation therapy was continued for 
more than 3 months in all patients. Three patients consis-
tently took anticoagulants, and none of the patients experi-
enced VTE recurrence. According to a study on patients who 
experienced an initial untriggered VTE, oral contraceptives 
could be a provoking factor, with a significantly lower recur-
rence rate after treatment with anticoagulants for 5 to 7 
months compared to women with unproven factors [38]. 
Anticoagulation medications were stopped after 6 months 
of treatment because the risk of recurrence in patients with 
unprovoked VTE with negative D-dimers is low enough to 
justify stopping therapy, and the rate of VTE recurrence in 
hormonal users is significantly lower [39,40].

The results indicated that most of the patients in this study 
were prescribed COCs for non-contraceptive purposes, and 
they delayed going to the hospital even after the onset of VTE 
symptoms. These findings emphasize that healthcare profes-
sionals who prescribe or dispense COCs to women must 
inform them of the risk of VTE, including the risk factors, dif-
ferences in risk depending on the type of progestin present 
in the product, and pertinent signs and symptoms. Efforts 
should also be made to inform patients of VTE, even through 
information campaigns such as brochures. Most importantly, 
women should remain alert for signs and symptoms of VTE 
when using COCs.
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