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and rheumatic diseases: A systematic
review on a neglected comorbidity
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Abstract

Background: Although, both chronic obstructive pulmonary disease (COPD) and rheumatic diseases (RDs) are com-
mon, and each has significant impact on patients’ overall health/quality of life, their co-occurrence has received little
attention, while 15% of COPD remains undiagnosed in RDs.

Objective: To update the information regarding the comorbid state of RD/COPD (prevalence, incidence), to examine
whether patients with RD have increased risk of developing COPD and vice versa, and what implications this comorbidity
has on patients’ outcomes (mortality, hospitalizations, exacerbations).

Methods: We performed a systematic literature review regarding the comorbidity of an RD (rheumatoid arthritis (RA),
ankylosing spondylitis (AS), psoriatic arthritis (PsA), systemic lupus erythematosus (SLE), primary Sjogren syndrome
disease (pSS), and systemic sclerosis (SSc)) with COPD. From 2803 reports retrieved, 33 articles were further screened.
Finally, 27 articles were included.

Results: Robust evidence supports that COPD develops up to 68% more frequently in patients with RA, as compared to
the general population. Similarly, COPD is increased in every other RD that was studied. Further, self-referred arthritis is
more common in COPD patients versus non-COPD controls and a predictor of worst self-rated health status. Patients
with inflammatory arthritis/COPD have increased mortality (threefold in RA-COPD, irrespectively of which is first
diagnosed), hospitalizations, and emergency visits.

Conclusion: COPD is more common in patients with RA, AS, PsA, SLE, pSS, and SSc; yet, the association, vice versa,
warrants further investigation. Nevertheless, COPD/RDs coexistence has significant prognostic value for worst out-
comes; therefore, awareness is required to track early identification, especially in primary care.
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Introduction

Multimorbidity, defined as the coexistence of at least two

diseases or psychosocial/somatic risk factors,1 is an emer-

ging and challenging issue, especially at the primary care

level. The concept of multimorbidity brings along the notion

that the coexisting diseases interact and carry an overall

larger impact on the health status of patients.1 Although,

sometimes, the term is interchangeably used with comorbid-

ity, multimorbidity is not referred to an index disease, but

has a more holistic, patient-centered meaning, as equal sig-

nificance is attributed to each comorbid condition.1,2

Unfortunately, most current guidelines focus on a single

disease treated by a specialist, leaving physicians working

at the community health care, without clear advice on when

to suspect and how to early identify and manage
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multimorbid conditions. That is also the case of chronic

obstructive pulmonary disease (COPD)/rheumatic diseases

(RDs) comorbidity.3,4

More specifically, RDs constitute an heterogeneous group

of systemic autoimmune diseases,1 with increasing preva-

lence and growing burden at individual and societal level.1,5

Comorbidities of RDs, and especially cardiovascular dis-

eases, infections, depression, and cancer, play a significant

role in the prognosis of the RDs4 and are highly considered as

a cause of the nondeclining mortality trends of the RDs.6

Although a number of studies show that there is an increased

frequency of COPD development in RDs and especially in

rheumatoid arthritis (RA), the extent and the recognition of

their co-occurrence, as a multimorbid state with actual impli-

cations for patients, is limited in current guidelines and daily

clinical practice.7 Further, COPD is the most common cause

of death due to a respiratory reason in RA.8

Similarly, and despite tremendous progress in early diag-

nosis and management, COPD remains a complex respiratory

disease, associated with devastating functional and quality of

life impairment of patients.3 Notably, almost every COPD

patient is diagnosed with one more comorbid condition but,

again, most common comorbidities such as cardiovascular,

depression/anxiety, and lung cancer have received most

attention.9 Although a number of studies show that there is

an increased frequency of arthritis/musculoskeletal symp-

toms in COPD,10,11 this constitutes a rather neglected comor-

bidity in clinical routine7 with more than 15% of COPD cases

possibly remain undiagnosed in patients with RDs.12

Interesting evidence also emerges regarding common

pathogenetic pathways between the two categories of dis-

eases: first, regarding the effects of smoking which is a

strong environmental risk factor in both COPD and

RDs3,13,14 and second, regarding the anti-citrullinated

antibodies (ACPAs)—the hallmark of ACPA-positive

RA—which have been found increased in COPD, in both

smokers15 and non-smokers.16

The aim of the present review is to update information

about the comorbid state that includes COPD and RDs (Rheu-

matoid Arthritis [RA], ankylosing spondylitis [AS], psoriatic

arthritis [PsA], systemic lupus erythematosus [SLE], primary

Sjogren syndrome disease [pSS], and systemic sclerosis

[SSc]) and more specifically (i) whether COPD is more com-

mon in patients with an RD and, vice versa, and (ii) what

implications this comorbidity pattern has on patient’ out-

comes (mortality, hospitalizations, exacerbations), so that a

different approach in daily clinical practice can be proposed.

Methods

Study design

A systematic literature review was performed and reported

according to the preferred reporting items for systematic

reviews and meta-analyses standardized reporting

guidelines.17

Search strategy

A systematic literature search that combined keyword and

MeSH terms regarding the diseases of interest was per-

formed on April 7, 2018 across MEDLINE/PUBMED, for

studies published from 1950 to April 7, 2018. The search

algorithm was the following: (Chronic Obstructive Pul-

monary Disease OR Chronic Bronchitis OR emphysema

or airway obstruction) AND (Rheumatoid Arthritis OR

Ankylosing Spondylitis OR Psoriatic Arthritis OR Arthritis

OR Connective Tissue Disease OR Systemic Lupus

Erythematosus OR Systemic Sclerosis OR Rheumatic*

OR Sjogren Syndrome).

A software platform (abstrackr),18 http://abstrackr.

cebm.brown.edu, was used featuring advanced term recog-

nition within titles or abstracts and keyword search. The

software has been shown to have high accuracy, similar to a

human screener. Screening of abstracts/titles was not com-

pletely done by the software. Manual search was also used

to increase accuracy.19

Articles were only included if they were in English lan-

guage. Editorials, conference abstracts, and case reports were

excluded. The screening of the titles and abstracts was per-

formed by a single reviewer (IG). Reference lists of eligible

papers and relevant review articles were also screened manu-

ally. The full texts of potentially relevant papers that were

obtained for further evaluation were independently assessed

by two reviewers (IG and IT). Similarly, the final studies that

were included were decided by two reviewers (IG and IT).

Any disagreements were resolved by consensus.

Criteria for study selection

Screening was performed to identify population-based

studies (cohort, prospective or retrospective, cross-

sectional, nested studies, or systematic reviews), investigat-

ing the comorbidity of COPD and RDs. Reports which

studied adult patients with RDs/COPD were only included.

Data extraction

Two reviewers independently extracted data from each

selected article. A randomly selected sample (approximately

10%) of the articles was extracted first in order to harmonize

and refine the data extraction process. Data points were

manually input into a predefined Microsoft Excel form. Risk

of bias and methodological quality of the included studies

was assessed using the RTI BANK criteria.20

Variables collected and outcomes

The following variables were collected: author details

(name of first author and publication year), study charac-

teristics—country, region, study design, settings, data col-

lection period, disease (RA, AS, PA, SLE, pSS, and SSc),

identification/case-finding method (i.e. ICD-10, estab-

lished classification criteria), and main COPD or RD
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estimates for disease co-occurrence (incidence rate, preva-

lence, any adjustments that were performed [age groups,

gender, other]), disease risk of development (hazard ratio

[HR], odds ratio [OR]), implications on outcomes (exacer-

bations, mortality, hospitalization rates, emergency visits),

and if there was smoking, or other risk factor adjustments.

Further meta-analysis was not conducted. The design of

our study was a systematic review without a meta-analysis.

In practical terms, there was difficulty in pooling our data

since we examined many different RDs, with single or just

a few studies relevant to each disease with various out-

comes examined.

Results

Search results

From 2,803 reports retrieved, 33 articles were relevant accord-

ing to their titles and abstracts to be further screened. Finally,

27 articles were selected for inclusion after reading the full text

and adding relevant articles from hand research (Figure 1).

RA and COPD

Increased incidence of COPD in patients with RA versus controls.
Most of the articles we retrieved had studied RA (Table 1).

A previous relevant systematic review and meta-analysis

compared the risk of incident COPD in patients with RA

(32,675 patients with RA and 122,204 controls), including

four retrospective studies, up to November 2014.21–24 The

estimated pooled risk ratio of incident COPD in patients

with RA versus controls was 1.99 (95% confidence interval

(CI): 1.61–2.45).25

A more recent prospective study by Sparks et al.26

was performed within the prospective Nurses’ Health

Study (n ¼ 121,701 women followed from 1976 to 2014,

843 of them with RA vs. 8,399 comparators). Their main

finding was that COPD has developed in 8.1% of RA

patients versus 5.5% of comparators. After adjustment for

confounders, including smoking, RA was significantly asso-

ciated with COPD (HR 1.68, 95% CI: 1.36–2.07). Further, a

registry-based study from Sweden21 (n ¼ 64,834 persons-

years) also suggested that incidence of COPD in RA was

increased (standardized incidence ratio [SIR]: 2.57 [95% CI:

2.21–2.97]) in comparison with controls.

Last, in a previous study by Norton et al. (n ¼ 1,460

patients with RA diagnosed from 1986 to 1998), the rate of

COPD was found increased only in males, as compared to

the general population (standardized incidence ratio (SIR):

1.63; 95% CI: 1.17–2.26).27 The overall SIR was estimated

to be 1.15 (95% CI: 0.84–1.45); thus there was a small but

non-significant increase in the incidence of COPD in RA.27

Increased prevalence of COPD in patients with RA. We next

focused on data regarding COPD prevalence in RA.

COMORA (COMOrbidities in RA) is an international

cross-sectional study (2011–2012) which found a 3.5% pre-

valence of COPD in RA patients.28 Interestingly, a range of

estimates were observed across countries: In particular,

COPD was less common in Asian countries RA cohorts

(Japan: 1.4%; Korea: 1.3%; Taiwan: 0.3%) than in Eur-

opean countries or the United States (Hungary: 8.0%;

United States: 7.5%).28 In the United Kingdom, the base-

line prevalence of COPD in RA patients was estimated to

be 2.1% with 95% CI (1.4–2.9).27 Additionally, Bieber

et al.29 in a cross-sectional analysis using data from the

largest healthcare provider organization in Israel (n ¼
9,039 RA cases vs. n ¼ 15,070 controls) revealed that

COPD was significantly higher in RA patients than controls

(8.6 vs. 4.4%, p < 0.01, OR 2.06, 95% CI: 1.85–2.29). In the

same report, the association of COPD prevalence in RA

remained significant, after controlling for confounders,

including age, sex, socioeconomic status, smoking, and

obesity (adjusted OR 1.98, 95% CI: 1.77–2.21).29 Last, a

recent study estimated the prevalence of COPD in patients

with newly diagnosed cases with RA was 10.4%.30

The incidence of RA is not increased in patients diagnosed with
COPD. Although, as described above, new cases of COPD

are increased in patients already diagnosed with RA, the

opposite trend has not been shown in two reports that we

retrieved. Notably, a population-based study (time period

1974–1992, including 22,444 men and 10,902 women

from Sweden) did not reveal a higher risk of RA, in

patients with established COPD. More specifically, there

was no association between mild COPD (stage I; OR 1.35,

95% CI: 0.68, 2.66) or moderate to very severe COPD

(stages II–IV; OR 1.22, 95% CI: 0.67, 2.22) and subse-

quent development of RA.31

Similarly, a cross-sectional study, using data from the

Korean National Health (2010–2012; 744 COPD cases and

3,313 controls), reported that the age-adjusted OR for RA

development in COPD patients was 0.92 (95% CI: 0.40–

2.12, p ¼ 0.85), an estimation that corresponded to 1.13%
of RA prevalence in COPD patients.32

Records identified through
database searching

(n = 2,803 )

Additional records identified
through other sources

(n =30)

Records after duplicates removed
(n =2,829)

Full-text articles
assessed for eligibility

(n = 33)

Full-text articles
excluded (n =6)

Studies included in
qualitative synthesis

(n =27)

Figure 1. Flow diagram of search strategy and study selection.
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Prevalence of RA in COPD. The prevalence of RA was esti-

mated at baseline of International collaborative effort on

chronic obstructive lung disease exacerbation risk index

cohorts, a prospective study, which involved COPD

patients aged�40 years (n ¼ 409) from the Netherlands

and Switzerland, with GOLD stages II–IV. In this group,

RA prevalence was estimated as high as 4%33 but no com-

parison with the general population was provided, as the

main objective of the study was different.

Sex differences in COPD-RA comorbidity. A national prospec-

tive study from Sweden,34 which included patients over

50 years who were starting long-term oxygen therapy for

COPD (n ¼ 8,712 patients; 55% women), found a double

prevalence of RA in women (2%) versus men (1%). The

corresponding adjusted OR (for age, smoking history, and

year of starting long-term oxygen therapy) for women com-

pared to men was estimated as high as 1.56 (95% CI: 1.10–

2.20).34 On the contrary, a small cross-sectional study by

Ekstrom et al.34 (70 RA patients of each sex included)24

reported that COPD in RA patients was less prevalent in

women versus men (2.8% vs. 17.1%, respectively, p <

0.01), with no significant differences in current smokers

among two genders, yet more “ever smokers” among men.34

Risk of adverse outcomes (mortality, hospital admissions, and
exacerbations) of RA-COPD comorbidity. A recent study which

included 31,333 patients with RA (10.4% of whom had a

diagnosis of COPD) and 9,706 RA patients without COPD

estimated that the mortality risk in RA patients with COPD

versus RA patients without COPD was 4.5% and 1.5%
within the first 6 months after RA diagnosis (adjusted hazard

rate ratios (aHRRs)¼ 3.0, 95% CI: 2.3–3.9), and 59.3% and

39.8% within next 10 years (aHRR¼ 2.1, 95% CI: 1.9–2.1),

adjusted with birth year, age at RA diagnosis, and gender

(Table 3).30

Table 1. COPD development in patients with inflammatory arthritis.

First author
Publication

year Country Design Sample Main outcomes

Sparks et al.26 2018 United States Prospective cohort 843 women with
RA versus
8,399 controls

Incidence of COPD in RA patients: 8.1%
COPD risk in RA:
HR 1.68 (95% CI: 1.36–2.07) smoking, BMI,

dietary quality and physical activity
adjusted

Ungprasert et al.25 2016 Systematic
meta-analysis21–24

32,675 patients
with RA
versus
122,204
controls

COPD risk in RA: RR 1.99 (95% CI:
1.61–2.45)

Dougados et al.28 2013 International Cross-sectional 3,920 patients
with RA

COPD prevalence in RA: lower in Asia (Japan,
1.4%; Korea, 1.3%; Taiwan, 0.3%) than in
Europe and the United States (Hungary,
8.0%; the United States, 7.5%)

Norton et al.27 2013 United
Kingdom

Inception cohort 1,460 patients
with RA
versus general
population

COPD annual incidence in RA: 0.4 (95% CI:
0.3–0.5);

15-year COPD cumulative incidence in RA:
5.0 (95% CI: 3.7–6.8);

COPD prevalence in RA: 2.1%
(95% CI: 1.4–2.9)

Bieber et al.29 2013 Israel Cross-sectional 9,039 patients
with RA
versus 15,070
controls

COPD prevalence in RA: OR 1.98 (95% CI:
1.77–2.21, p ¼ <001), adjustments: age,
sex, socioeconomic status, smoking,
obesity

Sharif et al.39 2018 Israel Cross-sectional 4,076 patients
with AS
versus 20,290
controls

COPD in AS: OR 1.225
(p ¼ 0 03) adjusted for age, gender, and

smoking

Khraishi et al.38 2011 Canada Prospective cohort 165 patients
with PsA

COPD prevalence PsA: 11.5% (early PsA).
9.4% (established)

Hemminki et al.21 2011 Sweden Registry-based 297,300 patients Incidence of COPD in AS (SIR 1.72; 95% CI:
1.23–2.33)

Incidence of COPD in RA
(SIR 2.57; 95% CI: 2.21–2.97)

COPD: chronic obstructive pulmonary disease; RA: rheumatoid arthritis; PsA: psoriatic arthritis; AS: angylosing spondylitis; RR: risk ratio; HR: hazard
ratio; IRR: incidence rate ratio; SIR: standardized incidence ratio; BMI: body mass index; OR: odds ratio; CI: confidence interval.
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Further, a population-based study by McGuire et al.35

revealed that individuals with RA had a 47% greater risk of

COPD hospitalization compared to the general population,

after adjusting for potential confounders (incidence ratio

1.47; 95% CI: 1.24–1.74). Notably, the increased risk

remained significant after adjustment for smoking and

alternative COPD definitions.35 Additionally, a strong

association of COPD presence was reported with intensive

care unit (ICU) admissions in patients diagnosed with RA

(OR 2.89, 95% CI: 1.10–7.54; p ¼ 0.03).36 COPD coex-

istence was not found to be significantly associated with

RA exacerbations.37 Last, the presence of COPD or asthma

in patients with RA was significantly associated with worse

survival, compared to RA without respiratory comorbid-

ities, after adjustment for age, sex, smoking, and alcohol

use (HR 2.09; 95% CI: 1.47–2.97) (Table 3).22

PsA and COPD

Increased prevalence of COPD in patients with PA. Regarding

PA, a study by Khraishi et al.38 suggests that patients with

early (less than 2 years from the diagnosis) and established

PsA had significantly higher age- and gender-adjusted pre-

valence of COPD, as compared to the general population

(COPD prevalence: 11.5%, 9.4%, and 9.7%, in early and

established PsA and total cohort, respectively) (Table 1).

Ankylosing Spondylitis (AS) and COPD

Increased incidence of COPD in patients with AS. Our literature

review included a study which analyzed data from the Swed-

ish Hospital Discharge Register, comparing patients hospita-

lized for autoimmune disease (from 1964 to 1999) versus

controls, with regard to COPD development.21 It was revealed

that in patients with AS, COPD standardized incidence ratio

(SIR) was 1.72 (95% CI: 1.23–2.33).21 Similarly, a report

from Israel (n ¼ 4,076 AS cases, n ¼ 4,076 controls)39 sug-

gested that AS was independently associated with COPD (OR

1.22, p ¼ 0.03) after age, gender, and smoking adjustment

(Table 1).

COPD and arthritis

Increased prevalence of unspecified, self-referred arthritis in
COPD patients versus non-COPD patients. The present review

retrieved a number of studies which examined the association

of inflammatory arthritis (including collectively different

types i.e. RA, PsA, or/and AS) and COPD. Characteristically,

the prevalence of self-reported arthritis is 54.6% in patients

with COPD versus 36.9% in patients without COPD (p <

0.001) in adults�45 years.40 Again, self-referred arthritis was

more frequent in COPD than non-COPD controls (13% vs.

9%; p < 0.01) in adults >67 years.11

Finally, in a sample of patients from the United States,

with mean age of 56.6 (+16.4) years, arthritis in COPD

patients ranked the most common out of five age-adjusted

comorbidities10 (6.49%; 95% CI: 6.42 6.55). Notwithstand-

ing, arthritis remained an independent predictor of self-

rated health in COPD patients (OR 1.69, 95% CI: 1.13–

2.52) in a study using the 2001–2008 National Health and

Nutrition Examination Survey data.41

SLE and COPD

Increased incidence of COPD in patients with SLE. A large

population-based study from Taiwan (n ¼ 10,623 patients

with SLE) found that the overall incidence rate of COPD

was 1.73-fold higher in SLE patients than controls (17.4 vs.

10.1 per 10,000 person-years, 95% CI: 1.62–1.84) corre-

sponding to a sex- and age-adjusted HR (1.92, 95% CI:

1.50–2.44).42 Further analysis revealed that both sexes

were equally susceptible in developing COPD (adjusted

HR for female—2.10, 95% CI: 1.55–2.83 vs. for males—

1.88, 95%: CI 1.24–2.86). Finally, increased incidence of

COPD was reported in hospitalized patients diagnosed with

lupus21 (SIR 2.29, 95% CI: 1.57–3.21).

Implications of COPD comorbidity in SLE patients: Increased
hospitalizations and emergency visits. Interestingly, Han and

Han reported that comorbid COPD in SLE patients was one

of the most common causes of emergency department visits

and hospitalizations.43 In particular, COPD accounted for

6.9% and 3.7% of hospitalizations in male and female of 60

and over years, respectively. COPD was also a leading

cause of emergency room visits (6.3% in men over 60 years

and 2.4% in women in the age group of 40–59 with SLE)

(Table 3).43

pSS and COPD

Increased incidence of COPD in patients with pSS. Regarding

the association of pSS with COPD, a study from Taiwan

(n ¼ 3,013 women with pSS vs. 12,052 controls) estimated

that the adjusted HR for developing COPD in pSS was as

high as 1.39 (95% CI: 1.10–1.75, p ¼ 0.007).44 Notably,

the incidence of COPD was higher in female over 50 years

as compared with the age group of 20–49 (adjusted HR

4.24; 95% CI: 3.06–5.88, p ¼ <0.001) (Table 2).44

Finally, a Swedish study reported that in hospitalized

patients with SS (8,661 persons-years), the standardized

incidence rate for COPD was 1.89 (95% CI: 1.12–2.99).21

Increased prevalence of COPD in patients with pSS even in
nonsmokers. Strevens Bolmgren et al. estimated that COPD

prevalence was 1.4-fold higher in the pSS group than in the

non-pSS group.45COPD diagnosis was more prevalent in

ever-smoking (73%) than in never-smoking pSS patients

(15%) (Table 2).46 Nilsson et al.47 also reported that COPD

was common in patients with pSS, even among never-

smoking patients (30% of never-smoking patients with pSS

had also COPD).

Gergianaki and Tsiligianni 5



SSc and COPD

Increased incidence of COPD in patients with SSc. Last, an

analysis from the Swedish Hospital Discharge Register

controls revealed a triple increase in COPD development

(standardized incidence ratio: 3.08, 95% CI: 1.11–6.74) in

patients with SSc (Table 2).21

Discussion

Summary of findings

To the best of our knowledge, this is the first review to

highlight the important association of the most common RDs

and COPD. Among various RDs examined, the strongest

Table 2. COPD development in patients with connective tissue diseases.

First author
Publication

year Country Design Sample Main outcomes

Shen et al.42 2014 Taiwan Retrospective
cohort

10,623 patients with SLE Incidence of COPD in SLE: sex- and age-
adjusted HR: 1.92, (95% CI: 1.50–2.44)

Strevens Bolmgren
et al.45

2016 Sweden Cross-
sectional

51 patients with pSS
versus 80 controls

COPD prevalence: 1.4-fold higher in pSS versus
controls

Shen et al.44 2015 Taiwan Cohort 3.013 female with pSS
versus 12,052
controls

Incidence of COPD in pSS: aHRR of 1.39 (95%
CI: 1.10–1.75, p ¼ 0.007)

Nilsson et al.47 2015 Sweden Cross-
sectional

51 patients with pSS
versus 186 controls

COPD prevalence: 41% of patients with pSS
30% of never-smoking patients with pSS

Mandl et al.46 2012 Sweden Cross-
sectional

41 female with pSS COPD prevalence: 37% of patients with
pSS,73% of ever-smoking patients with pSS
and 15% in never-smokers

Hemminki et al.21 2011 Sweden Registry-based Incidence of COPD in SLE (SIR 2.29, 95% CI:
1.57–3.21)

Incidence of COPD in SS (SIR 1.89, 95% CI:
1.12–2.99)

Incidence of COPD in SSc (3.08, 95% CI:
1.11–6.74)

COPD: chronic obstructive pulmonary disease; SLE: systemic lupus erythematosus; SSc: systemic sclerosis; pSS: primary Sjogren syndrome disease;
SIR: standardized incidence ratio; CI: confidence interval; aHRR; adjusted hazard rate ratio; HR: hazard ratio.

Table 3. Impact of the comorbidity COPD-RDs on patients outcomes.

First
author

Publication
year Country Design Sample Main outcomes

Hyldgaard
et al.30

2018 Denmark Population-
based

31,333 patients with RA (10.4%
of them with COPD) versus
9,706 RA patients without
COPD

Mortality risk in RA patients with COPD
versus RA patients without COPD:
aHRR ¼ 3.0 (95% CI: 2.3–3.9) and
aHRR ¼ 2.1 (95% CI: 1.9–2.1) in
0–6 months and in first 10 years after RA
diagnosis

McGuire
et al.35

2017 British
Columbia

Retrospective
cohort

24,625 patients with RA versus
25,396 controls

Risk of COPD hospitalization in RA
patients: IRR 1.47 (95% CI: 1.24–1.74)

Pieringer
et al.36

2017 Austria Cross-sectional 74 patients with RA versus 74
controls

Association of COPD/RA with ICU
admission: OR 2.89 (95% CI: 1.10–7.54;
p ¼ 0.03)

Han and
Han43

2017 United
States

Registry-based 1,680 total visits with SLE COPD leads to 6.9% of hospitalizations in
male and 3.7% in female SLE patients >60
years

Nannini
et al.22

2013 Rochester,
Minnesota

Population-
based cohort

594 patients with RA versus
596 controls

Worse survival in RA with COPD or
asthma versus without respiratory
comorbidities: HR 2.09 (95% CI: 1.47–
2.97), adjusted for age, sex, smoking, and
alcohol

COPD: chronic obstructive pulmonary disease; SLE: systemic lupus erythematosus; RA: rheumatoid arthritis; aHRR: adjusted hazard rate ratio; HR:
hazard ratio; ICU: intensive care unit; IRR: incidence rate ratio; OR: odds ratio; CI: confidence interval.
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evidence exists for patients, especially women, diagnosed

with RA, who have a substantially elevated risk of develop-

ing COPD as compared to controls (mainly, patients with

no-RDs). This comorbid state leads to more hospitalizations

and ICU admissions and decreases survival, highlighting the

need for early detection and management.

Additionally, all of the studies that included other cate-

gories of inflammatory arthritis, such as PA and angylosing

spondylitis, report increased COPD prevalence and/or inci-

dence. Similarly, connective tissue disorders, such as SLE,

Sjogren disease, and SSc, that we included in our review

present higher occurrence of COPD.

Possible mechanisms of increased COPD risk in RDs

Although there are a few possible explanations for the higher

risk of COPD in patients with RDs, yet, there is no strong

evidence whether the observed association is a causal one or

it might result from confounding factors such as smoking,

which is a well-established risk factor for both COPD and

RDs development and course13,14,48 or others risk factors,

such as diet and obesity.8 The main areas that research has

been focused regarding shared mechanisms are the role of

citrullination, autoimmunity, and systemic inflammation. In

particular, ACPAs, a hallmark of RA, is consistently found

increased in tobacco- or non tobacco-induced COPD.15,16 At

this point, it is important to highlight that Sparks et al.8

reported that seropositivity (defined as positive rheumatoid

factor or anti-cyclic citrullinated peptide antibodies) does

not have a significant effect on COPD risk.8

It is also considered that chronic systemic inflammation

or/and local respiratory lesions may predispose patients

with RDs to COPD dysfunction47; thus, it can be hypothe-

sized that in addition to cigarette smoke, RDs may be itself

a determining factor for incidence of COPD and/or facil-

itate shortening of the time course for developing COPD.

To this end, as recent studies use more appropriate con-

trol measures for any confounding factors, the hypothesis

that it maybe also RA itself8 (or other connective tissue

diseases),47 that trigger COPD development, independently

of smoking, is gaining ground. This is in accordance with

findings supporting that there is possibly an autoimmune

component of COPD with persistent airway inflammation

even among never smokers.49,50

Strengths and limitations and comparison
with the existing literature

One previous systematic review has already shown

increased risk of COPD in RA patients, although there were

methodological limitations of the studies included and,

especially, the lack of smoking confounding control, in

many of them. We updated the relevant literature, including

more recent studies with better smoking adjustment, so that

the message is more clear. Our review also examined the

extent and implications of COPD-RDs and it is the first to

include most of the RDs and not only RA. Although for the

rest RDs the studies were less in number, the trend remains

the same, thus there is an increased risk of developing

COPD in patients with an RD. Nevertheless, and this is one

limitation of our study, the individual studies regarding

RDs’ development in patients already diagnosed with

COPD were limited and no strong conclusion could be

made. However, the finding that more than half of the

patients with COPD complain about musculoskeletal prob-

lems/arthritis underlies the great need to identify such

symptoms and whether they are part of a systematic RD

or a non inflammatory one.

Implications for policy, clinical practice, and research

Putting the results into a broader context, COPD-RDs asso-

ciation should be seen under the concept of multimorbidity.

Up to date, the majority of the current guidelines do not

provide explicit guidance on treatment of patients with the

specific disease combination.51

In overall, the implications of our work emerge from the

unmet need to assess multimorbidity especially in primary

care settings. Primary care physicians (PCPs) should

enforce their clinical skills and try to incorporate into their

practice a plan for early diagnosis of COPD, in patients

with RDs. The use of structured questionnaires and micro-

spirometry, especially for patients who smoke or are over 35

years old and present respiratory symptoms, would be of

great value for a rigorous case finding.52 Notably, PCPs

should enhance their clinical skills toward examination

of “arthritis” or other relevant complaints in COPD

patients to ensure the differential diagnosis of inflamma-

tory arthritis/RD versus other musculoskeletal problems

and adapt to a proper management plan. Importantly, in

COPD/RD coexistence, PCPs and specialists should be

aware of the possibility of worse long-term health out-

comes and act promptly.

Undoubtedly, any non-pharmacological co-management

plan of COPD-RDs should include smoking cessation53,54

which is extremely important for reducing symptoms and

improving the long-term outcomes in both diseases.55,56

Further, although the role of PCPs is critical so that the use

of fragmented health-care services and associated risks

may be reduced,57 a multidisciplinary team is probably

needed, as well as close collaboration with specialists

(rheumatologists, pulmonologists) to avoid further compli-

cations and decrease the overall burden of diseases. Illus-

tratively, one important part of the COPD management is

the pulmonary rehabilitation,58 which is relevant also for

rheumatic disorders; therefore, joint plans are strongly sug-

gested toward individualized rehabilitation programs that

will take patients’ comorbidities and tailored needs into

consideration.53 For the future research agenda, RDs and

COPD cohorts, with longitudinal follow-up, are needed to

investigate the effects of the comorbidity on diseases activ-

ity/exacerbations and long-term respiratory or overall
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outcomes. Finally, more studies are required to unfold the

exact mechanisms under these diseases’ coexistence and,

of course, to investigate the best possible ways that this

increased COPD risk should be addressed in patients with

arthritis/connective tissue disease (and vice versa) in rou-

tine clinical settings.

Conclusion

In the present review, our main findings are that COPD is

more common in all RDs that we studied (RA, PsA, anky-

losing spondylitis, SLE, pSS, and SSc) as compared to

controls with no RD or the general population. In case of

RA, this comorbid pattern carries greater risk of mortality,

hospitalizations, and emergency visits. On the other hand,

arthritis is increased in COPD patients, although more evi-

dence is needed to clarify the exact associations.
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