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Risk and influencing factors of chronic obstructive pulmonary disease after asthma

GUO Guiya, SONG Wangchen, WANG Aimin, KONG Yujia, WANG Suzhen, SHI Fuyan
(Department of Health Statistics , School of Public Health, Shandong Second Medical University , Weifang 261053, China)

Abstract Objective To investigate the risk of chronic obstructive pulmonary disease (COPD) after asthma and explore factors influen-
cing the onset and progression of asthma in patients with COPD. Methods A follow-up cohort was established based on the United
Kingdom Biobank (UKB) database. The risk of asthma and COPD was predicted,and the influencing factors were analyzed using a mul-
tistate model (MSM). Results Without considering the influence of covariates,the cumulative risk from COPD to mortality was the
highest, followed by asthma to COPD , and asthma to mortality. Advanced age, male, diabetes mellitus (DM ), high waist-to-hip ratio , hyper-
tension, increased Townsend deprivation index, increased frequency of smoking,and family history were risk factors for developing COPD
in the asthmatic population. Advanced age,male, DM, high waist-to-hip ratio, hypertension,increased Townsend deprivation index, and
in creased frequency of smoking were risk factors for mortality in the asthmatic population. Advanced age ,male,and DM and increased
Townsend deprivation index were risk factors for mortality in the COPD population. Conclusion Advanced age ,male, DM, high waist-
to-hip ratio, hypertension, increased Townsend deprivation index,increased smoking frequency, and family history increased the risk of
COPD in the asthmatic population. This MSM can be used to predict the influencing factors and degree of COPD after asthma, and reveal
the change law of disease progression.
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Tab.1 Demographic characteristics of patients with asthma
Item n (%) Item n (%)
Age Townsend deprivation score
<65 years 5623(47.6) <=2 5622(47.6)
=65 years 6179(52.4) -2-<2 3843(32.6)
Sex =2 2337(19.8)
Female 7001 (59.3) Smoking status
Male 4801 (40.7) Never 10 572(89.6)
Diabetes Occasional 285(2.4)
No 10 893(92.3) Often 945(8.0)
Yes 909 (7.7) Family history of chronic bronchitis/emphysema
High waist-to-hip ratio No 9557(81.0)
No 5054(42.8) Mother 710(6.0)
Yes 6748 (57.2) Father 1387(11.7)
Hypertension Both 148 (1.3)
No 8 110(68.7) Drinking status
Yes 3692(31.3) Never 694(5.9)
Abstinence 561(4.7)
Now 10547 (89.4)
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Fig.1 Cumulative risk curves of the three possible outcome paths
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Fig.2 Stacked outcome probability plot without covariates
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Fig.3 Stacked outcome probability plot with covariates
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Tab.2 Risk factors for COPD and mortality in patients with asthma

Asthma to COPD Asthma to death
Item n
HR 95%C1 P HR 95%CI1 P

Age

<65 years 5623 Reference Reference

=65 years 6179 2.550 2.247-2.893 <0.001 3.077 2.628-3.602 <0.001
Sex

Female 7001 Reference Reference

Male 4801 1.364 1.202-1.548 <0.001 1.428 1.228-1.661 <0.001
Diabetes

No 10 893 Reference Reference

Yes 909 1.310 1.085-1.582 0.005 1.529 1.240-1.886 <0.001
High waist-to-hip ratio

No 5054 Reference Reference

Yes 6748 1.238 1.081-1.419 0.002 1.264 1.072-1.491 0.005
Hypertension

No 8110 Reference Reference

Yes 3692 1.255 1.109-1.420 <0.001 1.125 0.972-1.302 0.115
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Asthma to COPD Asthma to death
Item n
HR 95%C1 P HR 95%CI1 P

Townsend deprivation score

<=2 3843 Reference Reference

-2-<2 2337 1.336 1.158-1.542 <0.001 1.181 1.007-1.386 0.041

=2 5622 1.962 1.690-2.278 <0.001 1.357 1.127-1.634 0.001
Smoking status

Never 945 Reference Reference

Occasional 285 2.883 2.178-3.816 <0.001 1.218 0.771-1.925 0.398

Often 10572 5.281 4.586-6.082 <0.001 1.537 1.200-1.970 0.001
Family history

No 148 Reference Reference

Mother 1387 1.622 1.314-2.003 <0.001 1.068 0.798-1.429 0.658

Father 710 1.296 1.096-1.534 0.003 1.128 0.920-1.384 0.246

Both 9557 1.785 1.168-2.729 0.007 0.418 0.157-1.119 0.082
Drinking status

Never 561 Reference Reference

Abstinence 10 547 1.132 0.810-1.581 0.468 0.972 0.656-1.440 0.886

Now 694 1.000 0.774-1.292 0.999 0.821 0.621-1.085 0.165
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Tab.3 Risk factors for mortality in patients with COPD

Ttem n HR 95%CI P

Age

<65 years 5623 Reference

=65 years 6179 2.029 1.516-2.716 <0.001
Sex

Female 7001 Reference

Male 4801 1.373 1.038-1.817 0.026
Diabetes

No 10 893 Reference

Yes 909 1.811 1.308-2.508 <0.001

High waist-to-hip ratio

No 5054 Reference

Yes 6748 1.214 0.879-1.676 0.240
Hypertension

No 8110 Reference

Yes 3692 1.112 0.859-1.438 0.420

Townsend deprivation score

<=2 3843 Reference
-2-<2 2337 1.090 0.786-1.512 0.604
=2 5622 1.374 1.001-1.884 0.049

Smoking status
Never 945 Reference
Occasional 285 1.105 0.607-2.011 0.744
Often 10572 1.182 0.884-1.580 0.260
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Ttem n HR 95%CI P
Family history
No 148 Reference
Mother 1387 1.337 0.857-2.087 0.200
Father 710 1.037 0.723-1.488 0.844
Both 9557 0.943 0.345-2.577 0.909
Drinking status
Never 561 Reference
Abstinence 10 547 1.668 0.844-3.297 0.141
Now 694 1.112 0.626-1.975 0.716
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