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Background
COPD is an umbrella term covering a spectrum of diseases and phenotypes and people with COPD are at 
increased risk of death compared with the general population. It is important to understand whether 
different risk profiles for mortality exist. We investigated cause of death in people with COPD by baseline 
airflow limitation.

Methods
• Data sources: Clinical Practice Research Datalink (CPRD) Aurum, a large UK primary care dataset, Hospital 

Episode Statistics and death certificate derived mortality data from the Office of National Statistics.
• Patients included: COPD patients aged ≥40 years with current or ex-smoking status.
• Start of follow-up: from 1st January 2010, date of first COPD diagnosis, date of registration at current 

practice, or age at 40 years old, whichever was later.
• End of follow-up: 1st December 2020 or earlier if patient’s died or left the CPRD-contributing practice.
• Exposure: Forced expiratory volume in 1 second (FEV1) % predicted in the year before start of follow-up.
• Outcome: All-cause, COPD-related, and cardiovascular disease (CVD)-related cause of death (defined 

using ICD10 codes) by baseline FEV1 % predicted was investigated using logistic regression adjusted for 
baseline age, sex, smoking status, BMI, and comorbidities. 

Results
A total of 258,544 patients were included (Table 1). Patients with lower FEV1 % predicted were more likely to 
be men, have a history of asthma, be underweight, experience exacerbations of COPD in the year prior to 
follow-up, and less likely to have a history of stroke, depression, anxiety and GORD. 

Table 1: Baseline characteristics 

Legend: number are n(%) or mean (SD). GORD (gastro-oesophageal reflux disorder), BMI (body mass index), AECOPD (acute 
exacerbations of COPD).

Characteristics ≥80%  (n=80,480) 50-79% (n=125,938) 30-49% (n=44,125) <30% (n=8,001)
Mean Age (SD) 66.8 (11.6) 67.3 (11.1) 68.8 (10.6) 67.5 (10.4)
Gender

Men

Women

38,560 (47.9)

41,920 (52.1)

68,797 (54.6)

57,141 (45.4)

27,026 (61.3)

17,099 (38.8)

5,450 (68.1)

2,551 (31.9)
Smoking status

Ex-smoker

Current smoker

44,053 (54.7)

36,427 (45.3)

66,154 (52.5)

59,784 (47.5)

23,343 (52.9)

20,782 (47.1)

4,295 (53.7)

3,706 (46.3)
Myocardial infarction 5,099 (6.3) 9,587 (7.6) 3,516 (8.0) 544 (6.8)
Heart failure 4,116 (5.1) 8,458 (6.7) 3,499 (7.9) 608 (7.6)

Stroke 20,492 (25.5) 30,948 (24.6) 10,155 (23.0) 1,668 (20.9)
Depression 23,419 (29.1) 33,338 (26.5) 9,836 (22.3) 1,794 (22.4)
Anxiety 19,776 (24.6) 27,399 (21.8) 8,290 (18.8) 1,560 (19.5)
GORD 15,149 (18.8) 20,257 (16.1) 5,435 (12.3) 807 (10.1)
Lung cancer 495 (0.6) 1,230 (1.0) 626 (1.4) 92 (1.2)
BMI 

Underweight

Normal

Overweight

Obese

Missing

1,948 (2.4)

22,221 (27.6)

25,971 (32.3)

21,903 (27.2)

8,437 (10.5)

3,653 (2.9)

34,208 (27.2)

38,079 (30.2)

36,513 (29.0)

13,458 (10.7)

2,718 (6.2)

14,862 (33.7)

11,875 (26.9)

9,440 (21.4)

5,230 (11.9)

930 (11.6)

3,084 (38.6)

1,808 (22.6)

1,166 (14.6)

1,103 (12.7)
Hypertension 33,359 (41.5) 55,781 (44.3) 19,283 (43.7) 3,048 (38.1)
Diabetes 10,884 (13.5) 20,131 (16.0) 6,656 (15.1) 967 (12.1)
Asthma 27,988 (34.8) 44,979 (35.7) 16,909 (38.3) 3,3869 (42.3)
AECOPD

None

Any

56,492 (65.2)

27,988 (34.8)

80,959 (64.3)

44,979 (35.7)

27,216 (61.7)

16,909 (38.3)

4,615 (57.7)

3,386 (42.3)

Results (continued) 
Table 2 reports the number of deaths (all-cause, COPD-related, and CVD-related mortality) in each baseline 
FEV1% predicted group. 

Table 2: Number of deaths by baseline FEV1 % predicted.

Legend: Numbers are n(%). FEV1 (forced expiratory volume in 1 second), COPD (chronic obstructive pulmonary disease), CVD 
(cardiovascular disease). 

Figure 1 illustrates odds ratios (OR) for all-cause, COPD-related, and CVD-related mortality by baseline FEV1% 
predicted (reference group is FEV1≥80% predicted). Odds of all-cause mortality, COPD-related mortality, and 
CVD-related mortality increased with lower FEV1 % predicted. 

Figure 1: Association between baseline FEV1 % predicted and all-cause, COPD-related, and CVD-related 
mortality. Legend: Effect estimates are adjusted OR. N=258,544. Ref (reference group). FEV1 (forced expiratory volumes in 1 

second). 

Baseline FEV1 % predicted All-cause mortality COPD mortality CVD mortality

≥80% predicted 15,756 (100) 2,618 (16.6) 3,796 (24.1)

50-79% predicted 33,868 (100) 6,929 (20.5) 8,463 (25.0)

30-49% predicted 18,903 (100) 3,939 (36.7) 3,940 (20.8)

<30% predicted 4,610 (100) 2,569 (55.7) 693 (15.0)

Discussion & conclusion
Lower lung function is associated with all-cause mortality, however effect sizes were different between COPD 
and CVD related mortality. CVD-related mortality remains high in COPD patients with all severities of airflow 
limitation despite reductions in CVD mortality in the general population. The strong increase in COPD-related 
mortality with decreasing FEV1 % predicted may be due to the lack of COPD modifying treatments early in 
the disease course. Further work to understand causes of death in other sub-groups of COPD patients to 
help tailor disease modifying managements are needed. 
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