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Purpose: Sex may have an influence on the prevalence of venous thromboembolism (VTE) as well as
chronic lung disease. We aimed to explore the role of sex in relation to the prevalence of pulmonary em-
bolism (PE) and deep vein thrombosis (DVT) in patients with chronic obstructive pulmonary disease (COPD),
interstitial lung disease (ILD), and rheumatoid arthritis (RA).

Methods: We evaluated the VTE prevalence associated with COPD, ILD, and RA, using data from the Ko-
rean Health Insurance Review and Assessment Service, from January 2013 to December 2013, which in-
cluded 40,593,174 (> 20 years), Korean residents. The number of patients with COPD, ILD, and RA was
222,130, 20,946, and 89,280, respectively. The patients were identified as having COPD, ILD, or RA based
on the International Classification of Disease-10 diagnostic codes.

Results: Risk of DVT in women had a 0.71-fold (95% confidence interval [CI], 0.40-1.25) lower than men
with RA. Risk of DVT in women had a 2.41 (95% Cl, 1.93-2.99), 2.75-fold (95% Cl, 1.08-6.99) higher men with
COPD and ILD, respectively. Risk of PE in women had a 0.70-fold (95% Cl, 0.39-1.25) lower than men with
RA. Risk of PE in women had a 2.57 (95% Cl, 2.25-2.93), 1.85 (95% Cl, 1.24-2.75)-fold higher than men with
COPD and ILD, respectively.

Conclusion: A significantly higher prevalence of PE and DVT was observed in women, than men, with
COPD and ILD. No significant difference was found in the prevalence of PE and DVT in the case of RA,
between men and women.

Keywords: Chronic obstructive pulmonary disease, Interstitial lung disease, Rheumatoid arthritis, Pulmo-
nary embolism, Deep vein thrombosis, Prevalence

Introduction

Venous thromboembolism is a significant disorder with a reported
incidence of from 16 to 100 per 100,000 population per individuals
in many countries.'” Overall incidence of first venous thromboem-
bolism was similar between men and women.'* However, the inci-
dence of first venous thromboembolism in men is higher than wom-
en without reproductive risk factors.*

Risk of venous thromboembolism is higher among women who
had reproductive risk factor like prescribed oral contraceptives and
pregnancy in same age group.’ In recurrent venous thromboembo-
lism, men had about a 50% higher risk than women when anticoag-
ulation was discontinued.® Including sex difference in venous throm-
boembolism, the risk factor of venous embolism was focused on in-
creasing age, malignant neoplasm, surgery, immobilization, cardio-
respiratory failure, the presence of central venous line, estrogen and
inherited hematologic condition.”

Chronic lung diseases including chronic obstructive lung disease,
interstitial lung disease, bronchiectasis were 1.23-fold higher risk of
developing a pulmonary embolism (PE) or deep vein thrombosis
(DVT) than without chronic lung diseases.® Additionally, the sex
difference in susceptibility to the lung damage in chronic obstructive
lung disease and to the influence of severity of some lung disease

was identified.”' However, in patients of with chronic lung diseas-
es, the sex difference in the occurrence of venous thromboembolism
is uncertain.

Identification of risk scale for venous thromboembolism among
men and women with specific diseases can help to identify those
who will need treatment or prevention of thromboembolism.

Sex with the specific respiratory disease may have an influence
on the prevalence of venous thromboembolism (VTE). We aimed to
explore the role of sex in relation to the prevalence of PE and DVT
in patients with chronic obstructive pulmonary disease (COPD), in-
terstitial lung disease (ILD), and rheumatoid arthritis (RA).

Methods

Study subjects
This was a retrospective cohort study based on data collected from
the national database of the Korean Health Insurance Review and
Assessment Service (HIRA). HIRA is a government-affiliated orga-
nization that builds an accurate claims review and is a quality as-
sessment system for the National Health Insurance (NHI). The NHI
is the only public medical insurance system operated by the Ministry
of Health and Welfare, in Korea.'!"!?

Patients with RA, ILD, or COPD were identified based on the In-
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ternational Classification of Disease-10 (ICD-10) diagnostic codes.

This study adhered to the Declaration of Helsinki and was appro-
ved by the institutional review board of Dongsan Hospital, Keimy-
ung University School of Medicine. Informed consent was not ob-
tained because the patients’ data were anonymized.

Case identification

According to the National Statistical Office of Korea, the mid-year
population size of people aged >20 years, in 2013, was 40,593,174.
Patients were included in the study based on the ICD-10 diagnostic
code for ILD (J84). ICD-10 diagnostic codes are used as a reference
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for the medical diagnosis of diseases and within the health insur-
ance system. We used J44 for the identification of obstructive pul-
monary disease, and M05 for RA. We excluded patients who fit the
definitions of two or more codes, from among RA, ILD, and
COPD.

The codes used for the identification of DVT included 180.2 (DVT,
not otherwise specified [NOS]) and 180.3 (embolism or thrombosis
of the lower extremity, NOS). The codes used for PE included 126
(pulmonary thromboembolism), 126.0 (PE with mention of acute
cor pulmonale), and 126.9 (PE, NOS). 182 was used for the identifi-
cation of other forms of venous embolism or thrombosis. Cases that

Table 1. Sex distribution of pulmonary embolism and deep vein thrombasis prevalence in the Korean national population

Men \Women
Group
Population Cases Prevalence 95% Cl Population Cases Prevalence 95% Cl
Prevalence of deep vein thrombosis (1/100,000)
General population 20,129,689 5,118 254 24.7-26.1 20,463,485 6,250 305 29.8-31.3
RA 16,917 16 94.6 48.3-140.9 72,363 49 67.7 48.8-86.7
COPD 146,339 148 101.1 84.8-117.4 73,128 178 2434 207.7-279.1
ILD 12,725 7 55.0 14.3-95.8 7,928 12 1514 65.8-236.9
Prevalence of pulmonary embolism (1/100,000)
General population 20,129,689 2,639 13.1 12.6-13.6 20,463,485 3,671 179 17.4-18.5
RA 16,917 15 88.7 43.8-1335 72,363 45 62.2 44.0-80.4
COPD 146,339 400 2733 246.6-300.1 73,128 512 700.1 639.7-760.6
ILD 12,725 46 361.5 257.2-465.8 7,928 53 668.5 489.1-847.9

Between January 2013 and December 2013. Summarized based on the diagnosis at the top of the list of the International Statistical Classification of Diseases

and Related Health Problems, 10th edition (ICD-10) codes of respiratory diseases.

ILD, interstitial lung disease; COPD, chronic obstructive pulmonary disease; RA, rheumatoid arthritis.

Table 2. Risk of sex in deep vein thrombosis and pulmonary embolism in the Korean national population in general population and patients with interstitial lung

disease, chronic obstructive pulmonary disease, and rheumatoid arthritis

Group Women (n) Men (n) OR 95% Cl e P-value
Deep vein thrombosis
General population Yes 6,250 5118
No 20,457,235 20,124,571 1.20 1.15-1.24 94.90 <0.01
RA Yes 49 16
No 72,314 16,901 0.71 0.40-1.25 1.36 0.24
COPD Yes 178 148
No 72,950 146,191 2.41 1.93-2.99 66.54 <0.01
ILD Yes 12 7
No 7,916 12,718 2.75 1.08-6.99 491 0.02
Pulmonary embolism
General population Yes 3,671 2,639
No 20,459,814 20,127,050 1.36 1.30-1.43 152.27 <0.01
RA Yes 45 15
No 72,318 16,902 0.70 0.39-1.25 1.43 0.23
CoPD Yes 512 400
No 72,616 145,939 2.57 2.25-2.93 214.64 <0.01
ILD Yes 53 46
No 7,875 12,679 1.85 1.24-2.75 9.65 <0.01

Between January 2013 and December 2013. Summarized based on the diagnosis at the top of the list of the International Statistical Classification of Diseases

and Related Health Problems, 10th edition (ICD-10) codes of respiratory diseases.

OR, odds ratio; Cl, confidence intervals; ILD, interstitial lung disease; COPD, chronic obstructive pulmonary disease; RA, rheumatoid arthritis.
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Table 3. Risk of age and sex in deep vein thrombosis prevalence in the Korean national population and patients with interstitial lung disease, chronic obstructive

pulmonary disease, and rheumatoid arthritis

Group Women (n) Men (n) OR 95% Cl 1 P-value
General population
20-29 Yes 75 99
No 3,209,306 3,557,137 0.83 0.62-1.13 1.30 0.25
30-39 Yes 205 238
No 3,969,304 4,177,929 0.90 0.75-1.09 1.05 0.30
40-49 Yes 401 458
No 4,399,717 4,554,054 0.90 0.79-1.03 2.07 0.14
50-59 Yes 743 952
No 3,995,189 4,044,882 0.79 0.71-0.86 23.24 <0.01
60-69 Yes 1,352 1,281
No 2,304,387 2,159,459 0.98 0.91-1.06 0.07 0.77
70-79 Yes 2,185 1,477
No 1,763,515 1,289,234 1.08 1.01-1.15 5.40 0.02
80+ Yes 1,289 613
No 815,817 341,876 0.88 0.80-0.97 6.64 <0.01
RA
20-29 Yes 2 0
No 1,597 292
30-39 Yes 1 1
No 6,190 976 0.15 0.00-2.52 224 0.13
40-49 Yes 8 1
No 14,062 2,419 1.37 0.17-11.00 0.09 0.76
50-59 Yes 29 7
No 23,415 4,729 0.83 0.36-1.91 0.17 0.67
60-69 Yes 34 16
No 18,121 5,224 0.6 0.33-1.11 2.65 0.10
70-79 Yes 53 1
No 11,298 3,619 1.54 0.80-2.95 1.73 0.18
80+ Yes 13 7
No 2,144 585 0.50 0.20-1.27 2.16 0.14
COPD
20-29 Yes 1 1
No 1,015 993 0.97 0.06-15.66 0.00 0.98
30-39 Yes 4 5
No 1,970 2,237 0.90 0.24-3.38 0.02 0.88
40-49 Yes 5 9
No 4116 5,505 0.74 0.24-2.21 0.28 0.59
50-59 Yes 30 67
No 10,918 18,849 0.77 0.50-1.18 1.37 0.24
60-69 Yes 108 196
No 15,839 41,839 1.45 1.15-1.84 9.86 <0.01
70-79 Yes 274 409
No 24,883 57,689 1.55 1.33-1.81 32.01 <0.01
>80 Yes 205 168
No 15,228 22,985 1.84 1.50-2.26 35.13 <0.01
ILD
20-29 Yes 0 0
No 108 83
30-39 Yes 0 0
No 254 271
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Table 3. Continued
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Group \Women (n) Men (n) OR 95% Cl e P-value

40-49 Yes 2 2

No 653 271 0.41 0.05-2.96 0.81 0.36
50-59 Yes 6 7

No 1,542 1,918 1.06 0.35-3.17 0.01 0.90
60-69 Yes 12 24

No 1,941 3,974 1.02 0.51-2.05 0.00 0.94
70-79 Yes 30 37

No 2,450 4,684 1.55 0.95-2.51 320 0.07
80+ Yes 1 19

No 1,128 1,446 0.74 0.35-1.56 0.61 0.43

Between January 2013 and December 2013. Summarized based on the diagnosis at the top of the list of the International Statistical Classification of Diseases

and Related Health Problems, 10th edition (ICD-10) codes of respiratory diseases.

PE, pulmonary embolism; OR, odds ratio; Cl, confidence intervals; ILD, interstitial lung disease; COPD, chronic obstructive pulmonary disease; RA, rheumatoid arthritis.

were recorded as having both DVT and PE were regarded as PE
cases. The presence of VTE was validated based on simultaneous
anticoagulation at the time of the diagnosis.

Analysis

We calculated the prevalence rates based on the number of patients
diagnosed with RA, ILD or COPD, in 2013. The 95% confidence
intervals (CIs) were calculated using the normal approximation to
the binomial distribution. A %’ test was used to compare frequencies
of DVT and PE between men and women. P<0.05 was considered
statistically significant. All the analyses were conducted using SAS
version 9 (SAS Institute, Cary, NC, USA).

Results

Prevalence of DVT and PE

DVT was detected in 11,368 (0.028%) of the cases, among those
aged >20 years. The prevalence of DVT was found to be 28.0 per
100,000 individuals in the general population, while in men with
RA, it was 94.6 per 100,000 individuals; this is approximately 3.7
times higher than the prevalence in the general population. In addi-
tion, the prevalence rates of DVT in men with COPD and ILD were
about 4 and 2.1 times, respectively, higher than those observed in
men in the general population.

The prevalence of DVT in women with RA was found to be 67.7
per 100,000 individuals, which is approximately 2.2 times higher
than the incidences observed in the general population. The preva-
lence rates of the same, in women with COPD and ILD, were about
8 and 5 times, respectively, higher than those in women in the gen-
eral population (Table 1).

PE was detected in 11,368 (0.015%) of the cases, among those
aged >20 years. The prevalence of PE was found to be 15.5 per
100,000 individuals in the general population, while that of men
with RA was 88.7 per 100,000 individuals; this is approximately 6.7
times higher than the prevalence observed in the general population.
In addition, the prevalence rates of PE in men with COPD and ILD
were about 20.8 and 27.5 times, respectively, higher than those ob-
served in men in the general population.

The prevalence of PE in women with RA was found to be 62.2
per 100,000 individuals, which is approximately 3.4 times higher

http://www.e-ceth.org/

than the incidence observed in the general population. The preva-
lence rates of PE in women with COPD and ILD were about 39 and
37 times, respectively, higher than those observed in women in the
general population (Table 1).

Risk of DVT and PE, between men and women

The prevalence of DVT was not statistically different between wom-
en and men with RA. However, the prevalence of DVT in women
with COPD, ILD, or general population was 2.4, 2.7, 1.2 times sig-
nificantly higher than those observed in men, respectively (Table 2).
The prevalence of PE in women with RA was lower than the corre-
sponding prevalence in men. However, the prevalence of PE in wom-
en with COPD, ILD, or general population was 2.5, 1.8, 1.3 times,
significantly higher than those observed in men, respectively (Table 2).

Risk of DVT and PE, stratified by age

The prevalence of DVT in women with general population was sig-
nificantly higher than men at the age between 50 and 79 years (Ta-
ble 3). Among COPD, women were significantly higher than men
the age above 50’s, while significance was observed only in 70’s
patients with ILD.

The prevalence of PE in women with general population was sig-
nificantly higher than men at the age between 60 and 79 years (Ta-
ble 4). However, the prevalence of PE in women with general popu-
lation was significantly lower than men at the age of 30’s and 50’s
(Table 4). Among COPD, women were significantly higher than
men the age above 60’s, while significance was observed only in
70’s patients with ILD.

Discussion

The present population-based study provides new data which sup-
ports the association between chronic lung diseases and sex in the
prevalence of VTE. Risk of DVT in women had a 0.71-fold lower
with men RA. Risk of DVT in women had a 2.41, 2.75-fold higher
than men with COPD, ILD respectively. Risk of PE in women had
a 0.70-fold lower than men with RA. Risk of PE in women had a
2.57 (95% CI, 2.25-2.93), 1.85-fold higher men with COPD and
ILD, respectively. This study shows sex is an important determinant
of venous thromboembolism prevalence in relation to underlying
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Table 4. Risk of age and sex in pulmonary embolism prevalence in the Korean national population in general population and patients with interstitial lung dis-
ease, chronic obstructive pulmonary disease, and rheumatoid arthritis

Group Women (n) Men (n) OR 95% Cl 1 P-value
General population
20-29 Yes iy 68
No 3,209,340 3,557,168 0.66 0.45-0.98 421 0.04
30-39 Yes 105 156
No 3,969,404 4,178,011 0.70 0.55-0.90 752 <0.01
40-49 Yes 202 215
No 4,399,916 4,554,297 0.97 0.80-1.17 0.08 0.77
50-59 Yes 321 388
No 3,995,611 4,045,446 0.83 0.72-0.97 5.52 0.01
60-69 Yes 707 576
No 2,305,032 2,160,164 1.15 1.03-1.28 6.23 0.01
70-79 Yes 1,420 868
No 1,764,280 1,289,843 1.19 1.09-1.30 17.29 <0.01
>80 Yes 875 368
No 816,231 342,121 0.99 0.88-1.12 0.00 0.95
RA
20-29 Yes 0 0
No 1,599 292
30-39 Yes 0 1
No 6,191 976
40-49 Yes 4 2
No 14,066 2418 0.34 0.06-1.87 1.66 0.19
50-59 Yes 5 3
No 23,439 4,733 0.33 0.08-1.40 2.45 0.1
60-69 Yes 19 6
No 18,136 5,234 0.91 0.36-2.28 0.03 0.84
70-79 Yes 37 10
No 11,314 3,620 1.18 0.58-2.38 0.22 0.63
>80 Yes 12 2
No 2,145 590 1.65 0.36-7.39 0.43 0.50
COPD
20-29 Yes 0 0
No 1,016 994
30-39 Yes 2 4
No 1,972 2,238 0.56 0.10-3.10 0.43 0.50
40-49 Yes 11 9
No 4,110 5,505 1.63 0.67-3.95 122 0.26
50-59 Yes 24 48
No 10,924 18,868 0.86 0.52-1.41 0.34 0.55
60-69 Yes 84 128
No 15,863 41,907 1.73 1.31-2.28 15.67 <0.01
70-79 Yes 267 315
No 24,890 57,783 1.96 1.67-2.31 68.15 <0.01
>80 Yes 186 152
No 15,247 23,001 1.84 1.48-2.28 32.11 <0.01
ILD
20-29 Yes 0 0
No 108 83
30-39 Yes 0 0
No 254 271
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Table 4. Continued
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Group \Women (n) Men (n) OR 95% Cl e P-value

40-49 Yes 2 3
No 653 631 0.64 0.10-3.86 0.23 0.62

50-59 Yes 5 1
No 1,543 1,924 6.23 0.72-53.42 365 0.05

60-69 Yes 12 21
No 1,941 3,977 1.17 0.57-2.38 0.18 0.66

70-79 Yes 29 32
No 2,451 4,689 1.73 1.04-2.87 467 0.03

80+ Yes 14 17
No 1,125 1,448 1.06 0.52-2.15 0.02 0.87

Between January 2013 and December 2013. Summarized based on the diagnosis at the top of the list of the International Statistical Classification of Diseases

and Related Health Problems, 10th edition (ICD-10) codes of respiratory diseases.

OR, odds ratio; Cl, confidence intervals; ILD, interstitial lung disease; COPD, chronic obstructive pulmonary disease; RA, rheumatoid arthritis.

disease.

The previous study suggested the incidence of first PE and DVT
between men and women was similar, but recurrence of PE and
DVT in men was higher than women."*!* However, women was a
higher prevalence of VTE than men in general population in Korea.
In DVT, except at the age of 70’s, DVT prevalence of women was
lower than men (Table 3). The prevalence of PE was higher in wom-
en than men between 60 and 79 years (Table 3). Until the age of
60’s, the prevalence of DVT and PE was lower in women than men
in general population in Korea. This study showed aged population
between 60 to 79 years mainly contribute to sex difference preva-
lence of VTE in Korea.

The prevalence of DVT in COPD was significantly higher in wom-
en than men above 60 years. It was found that women with COPD
who were in the low smoking exposure group were associated with
lower lung function than men with COPD.' This may partially ex-
plain why women with COPD are more susceptible to developing
PE than men. However, it is not well-explained risk DVT of women
is higher than men in COPD. We may pay attention to VTE devel-
opment in aged women with COPD.

ILD is more prevalent in men than women in the present study.
ILD is also considered more susceptible in men than women. Wom-
en with ILD was a higher prevalence of PE than men at the age of
70’s. Although there is no significant difference between men and
women in the prevalence of DVT in the age of 70’s, tendency to high-
er prevalence in women than men. The previous study also showed
men (odds ratio 0.96, 95% CI 0.96-0.99) was lower risk of VTE
than women in patients with pulmonary fibrosis."
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and DVT in women were significantly higher than those in men,
among patients with COPD and ILD, while the prevalence rates of
PE and DVT in the cases of RA were not significantly different, be-
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ILD.
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