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Clinical features of asthma-COPD overlap syndrome
with comorbid type 2 diabetes mellitus
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Abstract. Background. Comorbidity profiles are a common subject of research in patients with asthma-COPD
(chronic obstructive pulmonary disease) overlap (ACO), but in case of concurrent type 2 diabetes mellitus (T2DM),
there is a lack of targeted research on the quality of life, clinical course, and lung function. The aim of the study was to
clarify the clinical features of asthma-COPD overlap in combination with T2DM. Materials and methods. Sixty-nine
patients were examined: 24 with ACO and T2DM (group 1), 21 with asthma and T2DM (group 2), and 24 with COPD
and T2DM (group 3). A diagnosis of ACO was made according to GINA and GOLD 2017 guidelines. Quality of life
was assessed using the CAT, ACQ, and SGRQ, and the severity of dyspnea was assessed using the mMRC scale,
disease severity and prognosis using the BODE index. Spirometry with bronchodilation test, 6-minute walk test, and
bioimpedance analysis were performed. Results. Patients in the main group had a higher total SGRQ score than
those in group 3 (by 33 %, p = 0.001). Higher ACQ and total SGRQ scores indicate a trend toward worse asthma
control and lower quality of life in patients with ACO and T2DM compared to the asthma + T2DM group (p = 0.056
and p = 0.054, respectively). Body mass index was higher than in patients with COPD and T2DM (by 16.3 %,
p = 0.001). Higher serum glucose levels were found in patients with ACO and T2DM than in those with COPD and
T2DM (by 18.3 %, p = 0.028). The FEV/, in the ACO and T2DM group was lower than in the asthma + T2DM group
(by 18.7 %, p = 0.027), and the SVC was lower by 33 % (p = 0.021). There was a tendency to a lower result in the
6-minute walk test in the main group compared to patients from group 3 (p = 0.0548), and a higher frequency of
exacerbations per year compared to groups 2 (p = 0.08) and 3 (p = 0.06). Conclusions. Patients with asthma-COPD
overlap and concurrent type 2 diabetes mellitus have worse quality of life, lower FEV, and SVC, submaximal exercise
tolerance, higher fasting glucose levels, and a tendency towards increased exacerbation frequency.

Keywords: asthma; chronic obstructive pulmonary disease; asthma-COPD overlap; type 2 diabetes mellitus;
comorbidity; quality of life; pulmonary function

Introduction

According to the adapted GINA 2022 guideline, asthma-
COPD (chronic obstructive pulmonary disease) overlap
(ACO) is characterized by persistent airflow limitation with
some features typical for asthma or COPD [1-3].

Due to the lack of clear diagnostic criteria for ACO and
different patient cohorts from which they are identified, the
prevalence of this combination varies widely depending on
the criteria used [4, 5]. According to a systematic review con-
ducted by GOLD 2021 involving over 36,700 patients in 20
countries, the prevalence of ACO was relatively low, ranging
from 1.8—15.9 %, which was attributed to the inability to
make accurate comparisons across countries due to the lack
of a universally recognized definition [6]. A. Romem et al. [7],

citing the joint recommendations of GINA and GOLD 2015,
attribute the significant differences in the prevalence of ACO
to the fact that studies often involve patients with established
diagnoses of COPD or asthma rather than primary popu-
lations based on spirometry data or respiratory symptoms.
A meta-analysis of population-based studies conducted in
2019 determined the global prevalence of ACO to be 2 % [8].

Comorbidity profiles are a common subject of research
in patients with ACO, but in the case of concomitant type 2
diabetes mellitus (T2DM), there is a lack of targeted studies
on quality of life, clinical course, and lung function [9—11].
In particular, L. Peltola et al. found that a higher number
of comorbidities had a negative impact on the survival of
patients with ACO as well as COPD. In this retrospective

©2023.The Authors. This is an open access article under the terms of the Creative Commons Attribution 4.0 International License, CCBY, which allows othersto  freely distribute the
published article, with the obligatory reference to the authors of original works and original publication in this journal.
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study, they also found better survival rates in ACO patients
hospitalized with exacerbations, and they were more likely
to be overweight than patients with COPD [11].

A study on the comorbidity profile in patients with COPD
was conducted in Germany in 2020. Among the twenty most
common comorbid conditions were lipid metabolism disorders
(43 %), T2DM (27.8 %), and obesity (27 %) [12].

Reduced lung function in chronic lung diseases and the
development of T2DM are bidirectional processes, because
diabetes is among the comorbidities that are frequently found
in patients with COPD and asthma, and their presence in-
creases the risk of exacerbations [13—15] and mortality [16].
Moreover, in a 12-year study, it was found that each 1% de-
crease in forced expiratory volume in 1 second (FEV,) was
statistically significantly associated with a higher (2.5%) risk
of diabetes, while each 1-liter increase in FEV, was associa-
ted with a 53% reduction in the risk [17].

Aim of the study: to investigate the features of the clinical
course of asthma-COPD overlap with comorbid type 2 dia-
betes mellitus.

Materials and methods

Twenty-four patients with ACO and T2DM (group 1), 21
patients with asthma and T2DM (group 2), and 24 patients
with COPD and T2DM (group 3) were examined. The avera-
ge age of patients with ACO + T2DM was 60 years [52.75;
62.75], asthma + T2DM was 64 years [61; 65], and COPD +
T2DM was 61.5 years [56.25; 75.25]. The study included 54
men (78.2 %) and 15 women (21.8 %). The smoking index
(pack-years) for the groups was 8 [35], 10 [20], and 4 [20],
respectively. The diagnosis of ACO was made according to
the recommendations of GINA and GOLD 2017. Patients
met the inclusion and exclusion criteria for the study and
provided informed consent. To evaluate symptoms, their
impact on the patient’s life with COPD, and to determine
possible risks, the COPD assessment test (CAT), Asthma
Control Questionnaire (ACQ), and St. George’s Respiratory
Questionnaire (SGRQ) were used. The degree of dyspnea
was assessed using the mMRC scale. The BODE index was
used to assess the severity of the disease course and prognosis.
Lung function and bronchodilator test with a short-acting
[2-agonist (salbutamol 400 mcg) were evaluated using the
BTL 08 SpiroPRO spirometer (UK). Patient tolerance to
physical activity was measured using a 6-minute walking
test. Bioimpedance analysis was performed using the por-
table Tanita BC-601 device (Japan). The BMI, percentage of
body fat, trunk fat, and muscle mass (kg) were evaluated. The
fasting glucose level was determined by the glucose oxidase
method, glycated hemoglobin (HbAIc) by the photocolori-
metric method, insulin by the enzyme-linked immunosor-
bent assay, and the HOMA-IR index was calculated using
the formula: glucose (mmol/L) % insulin (uU/mL) /22.5.

The obtained results were statistically processed using the
software package Statistica 10.0 by StatSoft Inc. Non-para-
metric criteria were used for independent samples, inclu-
ding the Kruskal-Wallis multiple comparisons test (2-tailed
p-values) and the Mann-Whitney U Test. The indicators
are expressed as a median [interquartile range] (Me [IQR]).
A statistically significant difference between the values of the
indicators was considered to be present if p < 0.05.

Results

In patients with a comorbid course of ACO and T2DM,
the frequency of exacerbations per year was slightly higher
than in patients in the second and third groups, respectively
(Table 1), but there was no statistically significant difference
(p, =0.08, p,=0.06).

According to the CAT questionnaire, patients with ACO
and T2DM had the same strong impact on their quality of
life as patients with COPD + T2DM, and no statistically sig-
nificant difference was found between the groups (p > 0.05).
The results of the ACQ questionnaire and the higher total
score of the SGRQ indicate a trend towards worse asthma
control and lower quality of life in patients with ACO and
T2DM compared to the asthma + T2DM group (p = 0.056
and p = 0.054, respectively).

When analyzing the data from the SGRQ, patients in
the first group had a higher total rating of the impact of the
disease on their general health status by 33 % (p = 0.001)
and 55.5 % (p < 0.001) on the symptom scale compared to
the third group of patients, as well as 38.5 % (p = 0.042) on
the activity scale compared to the second group of patients.
On the scale measuring the impact of the disease on psy-
chosocial breathing-related problems in patients with ACO
and T2DM, there was a higher number of points by 44.7 %
(p=0.04) and 34.1 % (p = 0.039) compared to the other two
groups. The mMRC scale showed that dyspnea was the most
severe in patients in the first group, with it being more fre-
quently present at rest and during physical exertion. Howe-
ver, no statistically significant difference was found between
patient groups (p > 0.05). The BODE index did not differ
statistically between groups.

During the bioimpedance analysis, it was found that the
BMI was higher by 16.3 % in patients with ACO and T2DM
compared to those with COPD + T2DM (p = 0.001). The
muscle mass content was also higher by 16.2 % (p = 0.001) in
the first group compared to the third group. The percentage
of body fat and trunk fat did not differ significantly between
the groups.

Spirometry measurements showed that the FEV, in the
ACO and T2DM group was 18.7 % lower with a statistically
significant difference between the group and the asthma +
T2DM group (p = 0.027).

Our study did not show a statistically significant diffe-
rence between the groups for the FVC parameter, but there
was a significant difference in SVC (p = 0.021) with 33 %
lower values in the first group compared to the third group.

According to the results of the 6-minute walk test, the pa-
tients in all three groups covered a relatively similar distance,
although there was a tendency towards lower results in the first
group compared to patients in the third group (p = 0.0548).

Patients with ACO and T2DM had higher fasting glu-
cose levels by 18.3 % compared to patients with COPD and
T2DM (p < 0.05, p = 0.028). There was no statistically sig-
nificant difference in HbAlc levels between the first group
and patients with either asthma or COPD alone. Insulin
levels in patients with asthma and T2DM were 36 % higher
than in patients with COPD and T2DM (p = 0.001). The
HOMA index and insulin levels in patients with ACO and
T2DM were higher than in patients with COPD and T2DM,
although there was no statistically significant difference.
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Discussion

The study by Jeong U. Lim et al. [4] found that pa-
tients with ACO had worse quality of life according to CAT
and SGRAQ tests, as well as lower FEV, levels compared to
a COPD cohort who did not meet ACO criteria. There was
no statistically significant difference in the distance walked
in 6 minutes in any of the criteria applied, except for the
established diagnoses by specialists. It is worth noting that
S. Peerboom et al. found worse control and lower quality
of life, lower FEV,, higher leukocyte counts and systemic
inflammation markers in patients with asthma and obesity
compared to those with asthma and BMI < 30 [18], when
searching for predictors of a good response to inhalation
corticosteroids (ICS) in patients with asthma and obesity.

Similar results were obtained in our study, as according
to the SGRQ questionnaire, patients with ACO and T2DM
had more severe symptoms, a stronger impact, and a higher
total score than patients with COPD and T2DM.

Zysman et al. emphasized that in a cohort of patients with
stable COPD, severe hypoxemia was associated with worse
prognosis, more severe symptoms, greater airway obstruc-
tion, and hyperinflation. The authors also found that patients
with severe hypoxemia (PaO, < 60 mmHg) and FEV,> 50 %

were older, had higher BMI, and were more likely to be diag-
nosed with diabetes than patients with PaO, < 60 mmHg and
FEV, < 50 %, highlighting the role of obesity [19].

In a systematic review and meta-analysis by J. Peng et al.
in 2022, it was claimed that patients with ACO had lower
FEV, compared to patients with asthma only, but the oppo-
site result was found compared to patients with COPD alone
[20]. Although there are conflicting reports that in patients
with ACO, FEV,and FVC were lower than in COPD before
bronchodilator testing [21]. In our study, a lower FEV, was
established in the group of ACO patients with the presence
of concomitant T2DM compared to the other two groups,
but with a statistically significant difference only from the
asthma + T2DM group.

In a Spanish study published in 2023, when comparing
limitations in daily activities in patients over 65 years of age
with asthma, COPD, or ACO, a lower percentage of pa-
tients in the third group had no limitations, and a higher
percentage had limitations in performing heavy housework
and cooking. On the other hand, there was no statistically
significant difference in performing basic daily activities,
and taking a shower was the most limited activity (18 %) and
caused the most difficulty [23]. We found a significant dif-

Table 1. Clinical features of examined patients

Indicators, Group 1 Group 2 Group 3

unit of measurement (n=24) (n=21) (n=24) P
Age, years 60 [10] 64 [4] 61.5[19]
Male 18 (75) 18 (85.7) 18 (75)
Female 6 (25) 3(14.3) 6 (25)
Ever smoker 16 (66.66) 15 (71.4) 12 (50)
Pack-years (among all) 8 [35] 10 [20] 4 [20] NS
Pack-years (among smokers) 15 [36.75] 10[10] 20 [24] NS
Sg:ferbahon frequency, per 2.5[2.5] 1[1.5] 1[2.8] (p, = O-OBQ!SPa = 0.064)
BODE index 5.5[3.75] 412] 4[3.5] NS
mMRC 3[1.5] 3[2] 2[1.75] NS
CAT 23.5[5.5] - 20 [7] NS
ACQ 2.6 [0.95] 2.3[0.85] - p, = 0.056
SGRAQ total 65.09 [26.37] 46.67 [39.31] 48.91 [27.7] p, = 0.054; p, = 0.001
SGRQ symptoms 75.39 [8.92] 67.97 [24.54] 48.48 [16.77] ps;< 0.001
SGRAQ activity 73.435 [33.36] 52.98 [49.0] 60.61 [41.29] p, = 0.042
SGRQ impact 56.84 [28.1] 39.26 [36.99] 42.36 [23.02] p, = 0.04; p, = 0.039
BMI, kg/m? 35.85 [6.62] 31.8[10.5] 30.8 [4.02] p, = 0.001
Fat, % 30.85 [16.225] 31.3[9.5] 29.2 [13.575] NS
Trunk fat, % 32.8[10.15] 33.5[12] 31 [7.425] NS
Muscle mass, kg 67.45 [14.625] 64.7 [15.7] 58 [17.475] p, = 0.001
FEV,, % 41.315 [33.1] 50.86 [20.95] 49.405 [28.78] p, = 0.027
FVC, % 44.215 [37.7] 56.97 [10.72] 59.015 [32.13] NS
SVC, % 30.94 [25.57] 46.7 [19.775] 43.95 [22.0675] p, = 0.021
Fasting glucose, mmol/L 8.45 [1.875] 7[1.8] 6.9 [1.42] p,=0.028
HbA1c, % 8[2.1] 7.8 [1.6] 9[1] p, = 0.037
Insulin, mIU/L 27.2[17.9] 31.25[13] 19.88 [7.59] p, = 0.001
HOMA-IR index 11.2 [4.75] 11.59 [5.88] 7.81[9.87] NS
6-minute walk test 290 [127.5] 320 [160] 330 [100] p, = 0.274; p, = 0.054

Notes: data are presented as Me [IQR] or n (%); NS — not significant; p, — the difference between groups 1 and 2;

p, — the difference between groups 2 and 3; p, — the difference between groups 1 and 3.
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ference between groups when comparing activity and impact
scales according to the SGRQ. The results of the 6-minute
test indicate a possible lower submaximal tolerance to phy-
sical activity and the ability to perform daily functions in
patients in the first group, although statistically significant
differences were not detected (p = 0.0548).

G. Yang et al. emphasize that metabolic dysfunction and
insulin resistance are associated with the risk and severity
of asthma, as HbAlc was associated with hospitalizations
for asthma and inversely correlated with FEV,and FVC in
a cohort of patients with asthma without DM [14].

The main mechanisms linking asthma and T2DM are
chronic low-grade inflammation, obesity, hyperinsulinemia,
diabetic pneumopathy, and oxidative stress [24—26].

N. Ghosh et al. investigated the metabolomic and sys-
temic inflammatory profile of patients with ACO and found
increased energy and metabolic load, significant changes in
11 metabolites including glucose dysregulation, compared to
asthma and COPD. These markers and metabolites demon-
strated significant correlations with each other and with lung
function parameters [27—29].

K.N.C. Duong et al. [30] in a systematic review indicate
that fasting glucose is the best diagnostic criterion for estab-
lishing a diagnosis of diabetes compared to HbAlc and the
oral glucose tolerance test. At the same time, M. Wang et al.
[31] conclude that HbAlc is a useful marker of glycemic con-
trol as a complement, as it does not take into account daily
glycemic fluctuations that are associated with the develop-
ment of complications [32, 33]. Therefore, in our study, the
highest fasting glucose levels were observed in patients with
ACO and T2DM, but there was no statistically significant
difference in HbAlc.

Conclusions

Patients with asthma-COPD overlap and comorbid type 2
diabetes mellitus have worse quality of life, lower FEV, and
SVC, submaximal exercise tolerance, higher fasting glucose
levels, and a tendency towards increased exacerbation fre-
quency.
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Franmupka B.O., CryniHuLbKa 51,

BYKOBUHCBKA AEIKABHUM MEANYHUN YHIBEPCUTET, M. YepHiBLj, YKpaiHO

Oco6AUBOCTI KAIHIYHOTO Nepe6iry nepexpecty 6POHXIAAbHOT ACTMU TA XPOHIYHOTro
O6CTPYKTUBHOIO 30XBOPIOBOHHSI A€TeHb i3 CYNYTHIM LLYKPOBUM Aia6eToM 2-ro Tuny

Pestome. Axmyaavnicmo. TIpodini KOMOPOIIHOCTI € JOCUTH Ya-
CTUM TMPEIMETOM BUBUEHHS B MALliEHTIB i3 MEpeXpecToM OpOH-
XiaJJbHOT aCTMHU Ta XPOHIYHOTO OOCTPYKTUBHOIO 3aXBOPIOBAHHSI
seredb (XO3JT). OnHak y BUNaaKy CYIMyTHBOTO IIYKPOBOTO AiadeTy
2-ro tuny (LIJ12) npuiinbHUX TOCTiIXKEHD IMIOAO SIKOCTi XUTTS,
KJIiHiYHOrO mepebiry Ta GyHKIIii 30BHIIIHLOTO AUXaHHST OpaKye.
Mema docaioncenns: BABYNTU OCOOIMBOCTI KIIIHIYHOTO Mepeodiry
nepexpecty actmu Ta XO3JI i3 cynytHim LI12. Mamepiaau ma
memodu. O6¢TexeHo 69 naiieHTiB: 24 — 3 IepexpecToM acTMU Ta
XO3J1i U2 (nepia rpyna), 21 ocobu 3 actmoro Ta LIJ12 (npyra
rpyna), 24 — 3 XO3JI Ta U2 (Tpetst rpyna). [liarHO3 mepexpecty
actmu Ta XO3JI BctaHOBTIOBaM 3rifgHO 3 pekoMeHnauisimu GINA
ta GOLD (2017). OuiHtoBanu SIKiCTh XUTTS 3a OMUTYBaJIbHU -
kamu CAT, ACQ, SGRQ, BupaxeHiCTb 3aaUIIKN — 3a IIKaJI0I0
mMRC, TSEKKiCTh Mepebiry Ta MporHo3y 3aXBOPIOBaHHS — 3a
inmekcom BODE. INpoBeneHo cripomeTpito 3 OpoHXOoaMIaTa-
LWIAHUM TECTOM, 6-XBWJIMHHMI TECT XOAbOU Ta GioiMITeqaHCHUIA
aHaJi3. Pezyabmamu. [1allieHTH OCHOBHOI TPy OTPUMAJIU BUIILY
3arajibHy oliHKy SGRQ, HiX manieHTn TpeThoi rpynu (Ha 33 %,
p = 0,001). Bumuii mokaszHuk ACQ Ta 3araibHa ominka SGRQ
CBiUaTh MPO TEHAEHIIIIO 10 TiPIIOro KOHTPOJIIO aCTMU Ta HYXIY
SIKiCTh XXUTTS B MALEHTIB i3 mepexpectom actmu it XO3JI Ta 1112

MopiBHSHO 3 rpymnoto actmu i LIJI2 (p = 0,056 i p = 0,054 Bigmo-
BinHO). IHAeKc Macu Tila OyB BUILIMM, HixX y malieHTiB i3 XO3JI
ta LI/2 (Ha 16,3 %, p = 0,001). BusiBieHO BUIIUI yMICT IJTIOKO3U
Yy CUpOBATIIi KpOBi HatIe, HixX y maiieHTiB i3 XO3JI Ta LI/12 (Ha
18,3 %, p = 0,028). O6’em (hopcoBaHOTO BUAUXY 32 MEPIIY CEKYH-
ny y rpymi nepexpecty actmu i XO3JI ta LIJI2 O6yB HUXKYMM, HixX
npu actmi Ta LIJ12 (Ha 18,7 %, p = 0,027), a noBijibHa XUTTEBA
€MHICTB JiereHb 3MeHIuaacsa Ha 33 % (p = 0,021). Bussiena
TEHJICHILisl 10 HUKYOTO pe3ybTaTy 6-XBUJIMHHOTO TECTY XOIbOU
B OCHOBHIli I'pyIli MOpiBHSIHO 3 TpeThoto (p = 0,0548) Ta BUIIO]
YaCTOTHU 3arOCTPEHb 3a piK, Hix y apyriii (p = 0,08) Ta TpeTiii rpy-
nax (p = 0,06). Bucnosxu. Y TalieHTiB i3 MepexpecToM acTMU Ta
XO3J1 i cymyTHIM IIyKpPOBUM iabeTOM 2-TO TUITY CITOCTEPIiTatoThCst
Tiplli mapaMeTpu SIKOCTi XXUTTsI, HUKUMN 00’eM (hOpCcOBaHOTO
BUIMXY 3a MEpIIy CEKYH/Iy Ta MEHIlA MOBiJIbHA XXUTTEBA EMHICTD
JIeTeHb, cyOMaKkcMMalbHa MepeHOCUMicTb (hi3MMHOTO HaBaHTa-
JKEHHSI, BUILI MOKA3HUKU TJIIOKO3M HATIIIE, @ TAKOX TEHACHIIis 10
301JIbIIIEHHS YaCTOTU 3aTOCTPEHb.

Kio4oBi ciioBa: 6ponxianbHa acTMa; XpoHidyHE 0OCTPYKTUBHE
3aXBOPIOBAHHS JIeTeHb; TiepexpecT actMu Ta XO3JI; myKkpoBuii
nmiabeT 2-ro THITY; KOMOPOiTHICTb; SIKiCTh XUTTS; (DYHKIIisT 30-
BHIIITHPOTO AUXAHHS
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