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Pesiome

YBoga: MpuapyxaBawute 6onectn foNprHaACcAT 3a obuwarta TexkecT Ha XObBb npu nHgnsuayanHua
naumneHT. Okosno 14% ot nauneHTute ¢ XOBb ca cbc 3axapeH agnabeT (3[]), okasBall oTpMLATENHO BIN-
AHVe BbpXy benofpobHaTta dyHKLUA.

Lien: M3cnepsaHe Ha BavaHveTo Ha 3[ tun |l Bbpxy 6enogpobHata GpyHKLMA, Bb3NaneHneTo 1
KpbBHO-razoBata obMsAHa npu naumeHTn ¢ XObb.

Matepuan n metogu: Mpu 49 naymeHta (29 6e3 3[ 1 20 cbe 34 Il TMN) cbe cTabunHa XOBb ca
nscneaBaHn GyHKLMOHAMHW 1 Bb3NanuTeIHW NoKasaTeny, OLeHeHW ca JaBHOCTTa Ha 3[1, HMBOTO Ha
KpbBHaTa 3axap v MUKMpaHna XeMornobuH, MHAeKca Ha TenlecHaTa Maca, pe3ysTaTa OT TecTa 3a OLeH-
ka Ha XOBbb, uectoTaTa Ha ek3auepbaunnTe, KnacudpmkaumoHHaTta rpyna XObb cnopeg GOLD ot 2011
r.

Pesyntatun: KopenaumoHHMAT aHann3 paskpu CTaTUCTUYECKM 3HaUYMMUN 3aBUCMMOCTIN Mexay OaB-
HOCTTa 1 KOHTpona Ha 3[], 1 nokasaTennTe Ha KpbBHO-ra3oBaTa 0OMAHa, MeXay KpbBHO-3axapHOTO
HMBO M MOKa3aTenuTe Ha Bb3MNasieHNeTo, Mexay YectoTaTa Ha ek3alepbaLmmnte, HUBOTO Ha XunepKarn-
HUATA, N BUCOKMA UHAEKC Ha TenecHa maca.

3aknioueHume: JIowo KOHTPOAMPAHNAT U € ronaMa AaBHOCT 3] gonpurHaca 3a pa3BUTMETO Ha XU-
nepkanHua npu nauneHTute ¢ XOBB, a XunepKanHuATa OT CBOA CTPaHa AOMNPUHACA 3a NO-ronamMa vec-
TOTa Ha eK3auepbaLmmTe Ha 6onecTTa. BUCOKMAT MHAEKC Ha TenecHa Maca Ma NpoTeKTUBeH edeKT no
OTHOLLEeHMe YecToTaTa Ha ek3aLepbauumuTe.

KntouoBu gymum: 3axapeH guabet tvn Il, XpoHnuHa o6CcTpyKTrBHa 6enoapobHa 6oecT, xunepkar-
HWSA, HAEKC Ha TenecHa maca
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Abstract

Introduction: Comorbidities contribute to the COPD overall severity for every individual patient.
Around 14% of COPD patients have type Il diabetes mellitus (DM) which affects negatively the lung
function.

Aim: To study the influence of type Il DM to the lung function, inflammation and gas exchange in
COPD patients.

Materials and methods: In a group of 49 patients (29 of them without DM and 20 with type Il
DM) with stable COPD the functional and inflammatory markers and the DM duration were studied,
blood glucose level, glycosylated hemoglobin, body mass index, the results of COPD Assessment Test,
the number exacerbations and the classification group of COPD according to GOLD 2011 were also
evaluated.

Results: The correlation analysis revealed statistically significant correlations among DM duration
and control, and gas exchange markers, among blood glucose level and inflammatory markers,
among exacerbations frequency, hypercapnia and high body mass index (BMI).

Conclusion: Poor controlled DM with long duration contributes to the development of hypercapnia
in COPD patients, which on its turn contributes to a higher exacerbations frequency. Elevated BMI has
protective effect concerning the exacerbations frequency.

Key words: type Il diabetes mellitus, chronic obstructive pulmonary disease, hypercapnia, body
mass index



BbBepgeHmne

XOBb e coumanHo-3HauMma 6onecT 1 3aToBa
noBeue OT fieceTusieTrie e BbB GpoKyca Ha nscne-
[0BaTeNICKMA U KIMHWYEH uHTepec. Heobpatu-
MUAT X0 Ha 60necTTa, CbMbTCTBAH OT enn3oau
Ha obocTpsaHuA (ek3auepbauun, EKL), Bogn go
nporpecusHa 3aryb6a Ha 6enogpobHa ¢yHKUMA
(BD) v Texkka MHBaNMAW3aUKWaA Ha naunenTute. OT-
pyLaTENHO Bb3JENCTBME BBPXY KIUHUYHUA XOf
Ha XObb oka3BaTt 1 npugpyxasawmte 6onectu,
eflHa OT KOMTO e 1 3axapHuAT grabeT (3[) (10). Mo
nutepaTtypHu gaHHu mexay 10 n 14 % ot 6onHuTe
¢ XObb nmat 3/1, kato no-uect e Il Tvn (2, 12). Yec-
ToTaTa Ha 3[] ce NoBULLAaBa YCNOPERHO C TEXKECTTa
Ha 6enogpobHaTa yBpeaa, HapacTBaHETO Ha Bb3-
pacTTa U nHAeKca Ha TenecHata maca (UTM, body
mass index, BMI) Hag 30 kg/m? (12).

3[1 noBnuaAga oTpuuatenHo bO, koeTo ce nspa-
3ABa B HamansaeaHe Ha OEO1, OBK, gudy3noHHna
KanauuteT Ha 6enuna Apob 3a BbrepoaeH oKcng
(DLco, transfer factor) (3, 14, 18, 29). Bepoat-
Ha NMpuyMHa 3a TOBa € MUKPOCbAOBaTa YBpesa,
NPUYMHEHA OT MaTOrEHETUYHUTE MEXaHU3MM Ha
HapyLleHNs TbKaHeH MeTabosiM3bM, NpoTMYaLla
CbC 3afebensBaHe Ha enuTeNHaTa U KanuisipHaTa
6a3anHa membpaHa. KpallHUAT pe3yntaT e NoBu-
LUEHO KOMIMYECTBO eKCTpaLenynapeH MaTpuKC u
cbeauHUTeNHa TbKaH (17). Bcuukn onucaHm npo-
MEHW Ce CBbP3BaT C Pa3BUTUE HA PECTPUKTMBEH
BEHTUIATOPEH CUHAPOM U HamaneH DLco, koeTo
e yCTaHOBEHO B pefuLa NpoyyBaHus Kato TpeTo-
TO HALMOHANHO M3C/ieiBaHe Ha 34pPaBeTo U Xpa-
HeHeTo (The Third National Health and Nutrition
Examination Study, NHANES Ill), ®pamuHram-
ckoTo npoyuysaHe (The Framingham Offspring
Cohort Study) n nscnensaHeto 3a cbpaeyHm 60-
nectn (Heart and Health Study) (13, 14, 29). Npo-
ObIKNUTENHOCTTa Ha 3[1 jonpurHaca 3a TexecTTa
Ha npomeHute B b®, Kato ToBa e MO-M3paseHo
npu HamaneHneto Ha DLco (3, 15, 18).

Lien

Llen Ha HacToALWOTO NpoyyBaHe e uscneaBaHe
Ha BauaHueTo Ha 3[ Il Tun Bbpxy b®, Bb3Nane-
HMETO 1 KpbBHO-ra3oBaTa 0OMsHa Npu NauneHTun
¢ XOBb.

Marepuan n metoaun

MpoyuyeHn ca 49 naumeHT (39 MbxKe 1 10 KeHu)
cbc ctabunHa XOBB, pa3geneHu Ha 2 rpynu cpas-
HUMM MO NOJI, Bb3pacT 1 NyLaveckn cratyc — 29
aywn 6e3 3 n 20 gywwm cbe 34 1l Tun (Owr. 1).

M3cnepBaHn ca ¢yHKUMOHANHM MapameTpu
Ha AuwaHeTo (guHamnuHn obemu — OEO1, OBK,
OEO1/O®BK), napumanHo HanAraHe Ha KUCIOPOAa
(Pa0,), sbrnepopeH avokcug (PaCO,) u Kncno-
poaHa caTypauma Ha apTepuasnHa Kpbs (SatO,),
6-MVHYTEH TecT ¢ xopeHe (6MTX) n Bb3nanuten-
HU MapKepu (CKOPOCT Ha yTasBaHe Ha epuUTpoLu-
TnTe — CYE, C-peakTtmBeH npoTenH — CRP, $pnbpwu-
HoreH, 6poii neBkouunTy). OLeHeHN ca JaBHOCTTa
Ha 3[], HUBOTO Ha KpbBHaTa 3axap Y MUKMpPaHUA
xemorno6uH (HbA1c), UTM, pesynTaTa oT TecTa 3a
oueHka Ha XOBbb (COPD Assessment Test, CAT),

Introduction

COPD is a socially significant disease and for
more than a decade is the focus of research and
clinical interest. The disease irreversible course,
accompanied by episodes of exacerbations (EXC)
leads to progressive loss of lung function (LF) and
severe invalidisation of the patients. The accom-
panying diseases (comorbidities), one of which
is diabetes mellitus (DM) influence negatively
COPD's clinical course (10). According to the lit-
erature review between 10 and 14 % of COPD pa-
tients have DM, type Il being more often (2, 12).
DM incidence is increasing alongside with the
severity of lung injury, aging and the rise of BMI
above 30 kg/m? (12).

DM affects LF negatively, leading to reduction
in FEV1, FVC, diffusion capacity of the lung for
carbon monoxide (DLco, transfer factor) (3, 14, 18,
29). Probably the reason for this is the microvas-
cular damage caused by the pathogenetic mech-
anisms of the disorders in tissue metabolism that
occur with the thickening of the epithelial and
capillary basement membrane. The outcome of
this is an increased amount of extracellular matrix
and connective tissue (17). All described changes
are associated with the development of a restric-
tive ventilatory syndrome and reduced DLco,
which has been shown in many studies such as
the Third National Health and Nutrition Exami-
nation Study (NHANES lll), the Framingham Off-
spring Cohort Study and the Heart and Health
Study (13, 14, 29). DM duration contributes to
the severity of the LF changes, which is more pro-
nounced in DLco reduction (3, 15, 18).

Aim

The aim of the study is to investigate the influ-
ence of type Il DM on LF, inflammation and gas
exchange in COPD patients.

Material and Methods

49 patients (39 men and 10 women) with stable
COPD were studied, and they were divided into 2
groups standardized by sex, age and smoking sta-
tus — 29 people without DM and 20 people with
type I DM (Fig. 1).

Functional parameters (dynamic volumes -
FEV1, FVC, FEV1/FVC, partial pressure of oxygen
(Pa0,), carbon dioxide (PaCO,) and oxygen satu-
ration of arterial blood (Sat0,), 6-minute walk
test (6MWT) and inflammatory markers (erythro-
cytes sedimentation rate (ESR), C-reactive protein
(CRP), fibrinogen, leukocyte count) were studied.
DM duration, blood glucose level, glycosylated
hemoglobin (HbA1c), BMI, the results of COPD
Assessment Test (CAT), the number EXC and the
classification group of COPD according to GOLD
2011 were evaluated. Laboratory studies were
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@wr. 1. Pa3npepeneHue
Ha NauMeHTUTE Mo Mon u
nyLuayeckm cTaTyc.

Fig. 1. Distribution of
patients by gender and
smoking history status.
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6poat EKL, knacnoukauymoHHata rpyna XOBb
cnopen GOLD ot 2011 r. JlabopaTopHuTe n3cnea-
BaHMA Ca MPOBEAEHU B LeEHTpasHata nabopa-
Topua Ha BMA - Codus, a dyHKLMOHaNHUTE — B
KabuHeTa No QyHKUMOHANIHA AMArHOCTUKA KbM
KNUHUKATa No nHeBmosiorna u GTM3naTpuma Ha
BMA - Codus.

Cratnctuueckata obpaboTka Ha MoydyeHuTe
pe3ynTaTy e HanpaBeHa C MOMOLLTa Ha NporpamMa-
Ta SPSS v.13 3a Windows.

Pesyntatn
A/ femoepacpcku

CpepHaTa Bb3pacT Ha M3csiefBaHUTE MauueH-
™" e 66.8+8.7T., CbOTBETHO Ha rpynaTa 6e3 3[ e
68.17+8.39r., a Ha rpynaTa cbc 3/ - 64.90+9.08r.
PasnpepeneHneTo Ha NayneHTUTe cnopeq nylua-
YecKna UM CTaTyC e CbOTBETHO 23 GMBLUK NyLUa-
un, 13 — akTUBHU 1 6 — HenyLayu.

B rpynata ¢ XOBb v 3 25% (n=5) oT nauneHTun-
Te ca 6unu ¢ uHcynmHo3sasucum 34 (1 Tun), a 75%
(n=15) - c HemHcynuHo3aBucum 3 (Il Tnn).

B rpynata c XObb 6e3 3[] xeHute ca 20.7%
(n=6), a MbxKeTe - 79.3% (n=23). B rpynata c XObb
1 3[] CbOTHOLLEHMETO Ha MooBeTe € NofobHO —
20% »xeHu (n=4) n 80% mbxe (N=16).

B rpynata c XOBb 6e3 3[] 14.8% oT nauneHTTe
ca Henywaun (n=4), 44.4% 6uBwun (n=12) n 40.7%
akTMBHU nywaun (n=11), gokato B rpynarta c
XOBb v 3[1 HenywauuTe ca 13.3% (n=2), 73.3% ca
6uBwK (n=11), a 13.3% - akTMBHM NyLwaun (n=2).

MauneHTuTte ot rpynata ¢ XObb u 3[ ca 6unu ¢
no-B1coK cpegeH NTM (31.82+6.58 kg/m?), cpas-
HeHoO C Te3u oT rpynata 6e3 3]} - 27.81+5.78 kg/
mZ. CpegHoTo HMBO Ha HbA1c B rpynaTta cbc 31 e
7.17£1.02 %.

b/ OyHkyuoHanHu

[lBeTe wm3cnedBaHU rpynu Ce XapakKTepusu-

paT C OOCTPYKTVBEH BEHTUJIATOPEH CUHAPOM.

&

Menu | Females

Henywauu | Non smokers

&

buswm | Ex-smokers

&

Mywauu | Smokers

X0Bb | COPD

performed at the Military Medical Academy
(MMA) - Sofia central laboratory, and functional
tests — at the Department of Functional Diag-
nostics of Pulmonology and Phtisiatrics Clinic of
MMA - Sofia.

The processing of the obtained statistical re-
sults was done with SPSS v.13 for Windows.

Results
A/Demographic

The studied patients’ average age was 66.8+8.7
years, 68.17+8.39 years for the group without DM
and 64.90+9.08 years for the group with DM re-
spectively. Patients distribution according to the
smoking history was 23 ex-smokers, 13 - active
smokers and 6 — non-smokers.

In the COPD with DM group 25% (n=5) of the
patients were with insulin-dependent DM (I type)
and 75% (n=15) — with non-insulin dependent
DM (Il type).

In the COPD without DM group females were
20.7% (n=6), while males were 79.3% (n=23). In
the COPD with DM group the gender distribu-
tion was similar to the mentioned above - 20%
women (n=4) and 80% men (n=16).

In the COPD without DM group 14.8% of the pa-
tients were smokers (n=4), 44.4% were ex-smok-
ers (n=12) and 40.7% were active smokers (n=11),
while in the COPD with DM group nonsmokers
were 13.3% (n=2), 73.3% were ex-smokers (h=11)
and 13.3% - active smokers (n=2).

The patients in the COPD with DM group had
higher mean BMI (31.82+6.58 kg/m?), compared
to those from the group without DM - 27.81+5.78
kg/m?2. The HbA1c average level in the group with
DM was 7.17+1.02 %.

B/Functional

Both studied groups were characterized by ob-

structive ventilatory syndrome. The mean FEV1



CpepHuat OEO1 Ha nauyneHTmTe ¢ XOBb 6e3 3[] e
46.22+14.80 % ot npeAB., a Ha Te3n ¢ XObb v 3[1 -
49.32+17.22 % ot npeas. CpefHMTe CTONHOCTW Ha
OBK Ha gBeTe rpynu ca cboTBeTHO 69.65+14.86
% oT npegp. 3a nauneHTute ¢ XOBb 6e3 3 un
75.701+20.53 % o1 npefB. 3a nauneHtuTe ¢ XObb n
3[. CvotHoweHreTo OEOT/OBK npu nayneHTuUte
c XObb 6e3 3] e 50.98+10.71 %, a Ha Te3n c XObb
n 3 -55.45+10.16 %.

CpepgHute ctoHoCcTM Ha PaO,, PaCO, n SatO,
MoKa3BaT HapyLUeH ra3oB 0OMeH 1 Npu ABeTe rpy-
nu. CronHocTnTe UM 3a rpynata ¢ XObb 6e3 3[] ca:
PaO, - 66.32+10.47 mmHg, PaCO, - 41.59+6.49
mmHg, SatO, - 92.91+3.18%; 3a rpynata ¢ XObb
n 31 ca: PaO, - 67.21£11.18 mmHg, PaCO, -
44.18+9.12 mmHg, SatO, - 91.9946.32%.

PesyntatbT oT 6MTX Ha nauueHtuTe ¢ XObBb
6e3 3 e311.5+115 m, a Ha NnayueHTuTe cbe 3 -
280+106 m. Pe3syntatsbT oT CAT TecTta Ha rpynata
c¢be 3 e 26.15+9.52 TouKku, a Ha rpynaTa 6e3 3]
—24.67+7.78 TOUKW.

B/ JlabopamopHu nokazamenu (mapkepu Ha
8v3nasieHuemo)

CRP B rpynata ¢ XObb 6e3 3[1 e 12.82+21.94
mmol/L, a B rpynata ¢ XObb n 3] - 6.84+8.09
mmol/L. ®ubprHoreHbT Npu naymeHTuTe ¢ XOBb
n 30 e 4.25£1.14 g/L, a Ha naumneHTUTe ¢ XObb
6e3 3] — 4.08+2.08 g/L. Mpu 19 (70.4%) oT rpy-
nata 6e3 3[] CYE e B pedepeHTHUTE rpaHuLK, a
npu 8 (29.6%) — nosuweHo. B rpynata cbe 3 -
17 (89.5%) ot naymeHTUTe ca ¢ HopmanHa CYE, a
2 (10.5%) - nosuLlLeHO. M3pa3eHo KaTo cpeaHu
ctonHoctn, CYE Ha rpynata 6e3 30 e 17.11+15.27
mm/h, a Ha rpynaTta cbc 3[1 10.37+8.16 mm/h.

I/ Cmamucmu4ecku aHanus
Mpw cTaTUCTUYeCKaTa 06paboTKa Ha NonyyYeHu-

Te pe3ynTatu ¢ chi square TecTa He ce ycTaHOBMXa

CUTHUOVIKAHTHY Pa3IKK MexAay napameTpute

Ha faBeTe rpynu. Ypes t-test ce yctaHOBM No-BU-

cok ITM npwu naunentnTe cbe 3[4 (p=0.045).
KopenaunoHHuAT aHanu3 (Tabn. 1) B rpynata

XOBb n 3[] nokasa cnegHuTe CTaTUCTUYECKM 3Ha-

YMMU 3aBUCUMOCTU:

+ [JaBHOCTTa Ha 3[] Hapg 5 rognHm ce cBbP3Ba C No-
HUCKO HIBO Ha Pa0, (p=0.046), no-Hucka Sato,
(p=0.05) 1 c TeHaeHuma 3a no-sucoko PaCoO,
(p=0.097);

+ MO-BUCOKOTO KPbBHO-3aXxapHO HMBO Ce CBbP3-
Ba C MO-BMCOKWU CTOMHOCTU Ha MapKepuTte Ha
Bb3naneHueto (CYE, p=0.003; CRP, p=0.020; ¢u-
6purHoreH, p=0.007);

+ MO-BMCOKOTO HMBO Ha HbA1c ce cBbp3Ba C
no-nucko PaO, (p=0.015), no-Hucka SatO,
(p=0.031) n ¢ TeHaeHUuA 3a no-Bnucoko PaCoO,
(p=0.080);

+ naumeHTuTe C no-Brcoko PaCO, ca ¢ no-uectn
ek3auepbauun (p=0.049);

« Hanuue e TeHAeHUUs 3a MOHWXKaBaHe Ha yec-
ToTata Ha EKL, npw naumeHTtn ¢ no-sncok TM
(p=0.054).

was 46.22+14.80 % predicted and 49.32+17.22
% predicted for the COPD without DM and COPD
with DM groups respectively. The mean FVC was
69.65+14.86 % predicted and 75.70+20.53 %
predicted for the COPD without DM and for the
COPD with DM groups respectively. The FEV1/
FVC ratio in the COPD without DM group was
50.98+10.71 % and 55.45+10.16 % in the COPD
with DM group.

PaO,, PaO, and SatO, mean values show im-
paired gas exchange in both groups. Their values
for the COPD without DM group were: PaO, -
66.32+10.47 mmHg, PaCO, - 41.59+6.49 mmHg,
Sat0O, - 92.91+3.18%; in the COPD with DM group
the values were: PaO, - 67.21+£11.18 mmHg,
PaCO, - 44.18+9.12 mmHg, SatO, - 91.99+6.32%.

The 6MWT result of COPD patients without
DM was 311.5£115 m, and in the other group -
280+106 m. The CAT test result in the group with
DM was 26.1549.52 points and the group without
DM - 24.67+7.78 points.

C/Laboratory (inflammatory markers)

CRP in the COPD without DM group was
12.82+21.94 mmol/L, and in the COPD with DM
group - 6.84+8.09 mmol/L. Fibrinogen in the
COPD with DM group was 4.25+1.14 g/L, and in
the COPD without DM group - 4.08+2.08 g/L.
70.4% (n=19) of patients without DM had ESR
within the normal range, while in 29.6% (n==8)
it was increased. In the group with DM 89.5%
(n=17) of the patients were with normal ESR and
in 10.5% (n=2) it was increased. The same results
expressed as mean values ESR within the group
without DM was 17.11+£15.27 mm/h, and in the
group with DM it was 10.374£8.16 mm/h.
G/Statistical analysis

The chi square test revealed no significant dif-
ferences between the parameters of the two
groups. The implementation of the t-test revealed
higher BMl in patients with DM (p=0.045).

In the COPD with DM group the correlation
analysis (Table 1) showed the following statisti-
cally significant relations:

. duration of DM over 5 years was associated
with a lower level of PaO, (p=0.046), lower
SatO, (p=0.05) and with a tendency to higher
PaCoO, (p=0.097);

« higher blood glucose level was associated with
higher levels of the inflammatory markers (ESR,
p=0.003; CRP, p=0.020; fibrinogen, p=0.007);

+ higher level of HbA1c was associated with a
lower pO, (p=0.015), lower SatO, (p=0.031) and
with a tendency to higher PaCO, (p=0.080);

- patients with higher PaCO, had more frequent
exacerbations (p=0.049);

. a tendency to reduction of the frequency of
exacerbations in patients with a higher BMI
(p=0.054).
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Ta6n. 1. Pe3yntat OT KOpenaLovHHWA aHanus. Table 1. Correlation analysis results.
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OPUTNHANTHA
carm) Qs
BIMAHUE HA 3AXAPHIA VIABET I po -0.45 | 0.046 inti po 045 | 0.046
TUT BBPXY BENOAPOBHATA OYHKLIVA, 3]1 naBHoCT : DM presaription :
OBMAHA MPW MALIMEHTH CX0bb Paco +0.38 0.097 More than 5 y PaCo +0.38 0.097
(IPEBAPHTENHM PE3YITATH) 2 . : 2 : :
CYE +0.65 | 0.003 CYE +0.65 | 0.003
KpbBHa 3axap CRP +0.53 | 0.020 Blood Glucose CRP +0.53 | 0.020
TopakanHa MeguuuHa
TomV, mapr 2015, 6p.1 OubpuHoreH +0.65 | 0.007 OubpuHoren +0.65 | 0.007
po, -0.55 | 0.015 po, -0.55 | 0.015
HbA1c Sat0,, +0.50 | 0.031 HbA1c Sat0,, +0.50 | 0.031
Pa(O2 +0.40 | 0.080 Pa(ZOz +0.40 | 0.080
Pa(0, Eksauep6aumn | +0.46 | 0.049 Pa(o, Exacerbations +0.46 | 0.049
Ex3auepbauum UM -0.42 | 0.054 Exacerbations UM -0.42 | 0.054

KopenauwoHHa 3aBucumocT:

ronama-0.7 <r<0.9

3HayuTenHa—0.5<p<0.7

ymepeHa —0.3 <r<0.5

3HaKBT 32 KOpenaumoHHIA KoehuumeHT onpeaens Aanu 3aBuUcUMoCTTa e
MoNoXuTeNHa (NMpaBoNpoONOPLMOHANHa) UK 0TpuLaTeNHa (0bpatHonpo-
MopLMOHanHa).

p<0.05 — cUrHUPUKAHTHA 3aBUCUMOCT
0.1>p>0.05 — teHaeHuma

O6¢cbxaaHe

3[1 Bnusae Ha BO no HAKonko mexaHu3ama. Crno-
pen van den Borst et al. BnoweHaTa rasoBa o6ms-
Ha npu 6onHMTe CbC 3[] MOXe Aa ce AbMKM OT efjHa
CTpaHa Ha HEeH3VIMHOTO IMKMPaHe Ha KonareHa
N enactvHa B 6enoapobHuA MapeHXnM, KOeTo
npeam3BrYKBa HamMansABaHE Ha enacTMYHOCTTa Ha
rPbAHMA Ko 1 6enogpobHus napeHxmm (19, 27).
ToBa BOAU [0 PECTPUKTMBHU HapyLlueHna Ha BO.
OcBeH TOBa, van den Borst et al. cunTar, ye B 6enu-
Te fpoboBe mMoraT fa ce pa3BMAT MUKPOCHOOBU
yBpeau, KakBuTo ce Habnogasat npu 311 B 6b6pe-
um1Te, peTrmHaTta n HepsuTte (27). B xuctonornyHo
n3cnefBaHe Ha HEKPOMCUMYeH maTepuan oT Aua-
6eTnuM ca yCcTaHOBeHU 3apebensaBaHe KakTo Ha
anBeoslapHUs enuTen, Taka 1 Ha b6enogpobHaTa
KanunspHa 6a3anHa membpaHa (28). YcTaHOBEHO
€ 1 HamasieHue Ha 6e10APO6HUS KanunAapeH Kpb-
BOTOK, KOETO npegnosara pa3BuTneTo Ha beno-
apobHa mMukpoaHruonatus (18). ToBa BepoOATHO
BOAW A0 NpepasnpeaeneHre Ha 6enogpobHOTO
KpbBOOOPBLUEHNE, B C/IEACTBME Ha KOETO fobpe
BEHTUIMPAHN 30HM OCTaBaT 3ne nepdysrpaHm
(27).

KopenaunoHHMAT aHanu3 Ha uscnegBaHuTe ot
Hac napameTtpu npuv naymeHtn ¢ XObb cbc n 6e3
3]} ycTaHOBM CTaTUCTUYECKM 3HAUUMI 3aBUCUMO-
CTV MeXpay NMpoAb/KMUTENHOCTTa Ha 31, meTabo-
NUTHWA KOHTpon Ha 3[, npeacTaBeH upes HbATc,
rnapameTpuTe Ha KPbBHO-ra30BMA aHaNu3, HUBO-
TO Ha KPbBHaTa 3axap ¥ HAKOW MapKepu Ha Bb3-
naneHueTo.

Hawwute pe3syntatm nokaseaT, ye [aBHOCTTa
1 nowurAT MetTabonuteH KOHTpon Ha 3[ npwu na-
umeHTuTe ¢ XOBb gonpuHacAT 3a BnoLwaBaHe Ha
razoBata oOMsAHa 1 3a yBenmMyaBaHe CTerneHTa Ha

Correlation:

large-0.7 <r<0.9

significant—0.5<p <0.7

moderate —0.3 <r<0.5

The correlation coefficient determines whether addiction is positive or
negative

p<0.05 — significant dependence

0.1>p>0.05—trend

Discussion

DM affects LF by several mechanisms. Accord-
ing to van den Borst et al. impaired gas exchange
in patients with DM may be caused by the non-
enzymatic glycation of collagen and elastin in
the lung parenchyma, which causes a reduction
of the chest and lung parenchyma elasticity (19,
27).This results in LF restrictive disorders. Further-
more, van den Borst et al. consider that microvas-
cular damages can develop in the lungs, such as
those observed for DM patients in the kidneys,
retina, and nerves (27). Thickening of the alveolar
epithelium and pulmonary capillary basal mem-
brane were identified in histological examination
of necropsy material from diabetics (28). A reduc-
tion in the pulmonary capillary blood flow was
also found, which implies the development of
pulmonary microangiopathy (18). This probably
leads to a redistribution of the pulmonary blood
flow due to which well-ventilated areas remain
poorly perfused (27).

The correlation analysis of the studied param-
eters of our COPD patients with and without DM
found statistically significant correlations among
the DM duration, the DM metabolic control pre-
sented by the HbA1c, the parameters of blood
gas analysis, blood glucose level and some in-
flammatory markers.

Our results show that the DM duration and its
poor metabolic control amongst the COPD pa-
tients contribute to the deterioration of gas ex-
change and to the increase of the degree of the



Bb3naneHveTo. Tesn pe3yntatm ca nofobHM Ha
pe3ynTaTuTe OT U3C/eflBaHMA Ha peaunLa aBTopwy,
npoyusanu BNAHMETO Ha 3[] Bbpxy bO.

BpoHxunanHata o6¢cTpykumna npu XOBB Bno-
WwaBa razoobmeHHata GpyHKUMA Ha Genuna gpob.
HapyweHuata B razosata obmaHa npu XOBB ce
n3pasfaBaT B Pa3BUTUETO Ha XUMOKCEMUA U XU-
nepkanHus. Han-o6wo, nporpecupaHeTo Ha 60-
necTTa BOAW A0 HaMasneHa afiBeosiapHa BeHTWNa-
umA 1 BioweHa obmaAHa Ha O, n CO,. Toa Boan A0
3aapbxKa Ha CO, (10).

AHanusnpankn [JaHHWTe OT JuTepaTypHaTa
CNpaBKa, MOXEM [la N3KaXKeM XMnoTesata, ye fo-
MbJIBAHETO Ha GpPOHXManHaTa O6CTPYKUUA C MU-
KpOBacKynapHUTe 1 MapeHXMMHUTe yBpeaun OT
31 AONBNHUTENHO CbAENCTBA 3a CHUXXABAHETO
Ha PaO, n nosuwexuneto Ha PaCO, npw 6onHute
¢ XObb v 3 Il TMn, KaTo NPOABLMKNTENHOCTTA U
nowmAT MmeTabonuteH KOHTpon Ha 3[ gonpuHa-
CAT 3a BNOLIaBaHEeTO Ha ra3oobmeHHaTa GpyHKLMA
Ha 6enuna opob.

OcHoBHa pona B natoreHe3arta Ha XObb urpae
Bb3naneHueto (10). M3cnegBaHmATa Ha peauua
aBTOPY MOKa3BaT BpPb3Ka MexAy MNOBMLIEHUTE
Bb3nanuTenHn mapkepu kato CRP, ¢punbpurHoreH,
HAKOW LUTOKUHU M MOHMXXEHUTE CMUPOMETPUYHM
nokasatenu (9, 24, 25, 26). XunepriamkemmaTa, xa-
pakTepHa 3a 3[], cbLyo Npean3BMKBa Bb3MnasieHue,
KaKTO NoKa3BaT B CBOe nscnegsaHe Esposito et al.
(8). Duncan et al. npefcTaBAT gaHHKU, NoKa3BaLyK
ye HUCKOCTEMEHHOTO Bb3MNasieHne CTON B OCHOBA-
Ta Ha passuTmeTo Ha 3 Il Tmn (6). Van den Borst
et al. cyutart, e npu naymeHTUTe Cbe 3/ Bb3Nane-
HMEeTO e B OCHOBaTa Ha CHMXeHaTa bO (27). Cno-
pen Martinez-Ceron et al. Bpb3kata mexay XObb
n 3[] ce ocHoBaBa Ha Tpu $paKkTopa — Bb3nasieHue,
oKkcmpaaTyBeH ctpec 1 xunokcua. MNpun XOBb Bb3-
nasieHNeTo N OKCUAATUBHUAT CTPeC WU3NCKBAT
eHeprveH M3NULWbK, KOUTO 000CTPA CbLLeCTBY-
BallaTa XMMOKCKA, @ Bb3NaaUTENHUTE LUTOKMNHU
0060CTPAT MHCYNMHOBaTa PE3UCTEHTHOCT. Knto-
YyoBa posiA TYK Urpae HapylleHata GyHKUMA Ha
cybcTpaTa Ha UHCynuMHoBuA peuentop-1 (insulin
receptor substrate, IRS-1) (7).

Mpv n3cnedBaHWTe NauveHTN GUOPUMHOTEHBT
npu rpynata ¢ XOBb n 3[1 e no-BNCOK, CpaBHe-
HO € TO31 Ha nauueHTuTe ¢ XObb 6e3 3]]. Huso-
TO Ha IeBKOLTUTE CbLLO € NO-B1COKO B rpynaTta
¢ XObb n 3[1, cpaBHeHO ¢ ppyrata m3cnefsaHa
rpyna. O606weHo, n3cnenBaHUTe NaLMEHTH ca C
HopmanHu ctornHcT Ha CYE, Ho cpepHuTe cTON-
HOCTM Ha MoKasaTenA ca Majko NO-BUCOKU npwu
rpynata 6e3 3[1. CRP B rpynaTa 6e3 3/] e No-BMCOK,
KOETO MOXe Aia ce 0BACHU C BUCOKM CTOMHOCTU Ha
nokasarens y HAKOJNIKO NaumneHTa, KOUTO BepoAT-
HO ca Ounn B peKoHBanecUeHTeH nepuop cnep
enn3op Ha ek3auepbauusa (EKL).

MonyyeHnTe fJaHHM 3a MapKepuTe Ha Bb3nase-
HWeTO B ABETE rPynu Ca Pa3HOMOCOYHU (3aBuLLE-
HU GUOPVHOrEH N NEBKOUUTU MpPY NauueHTUTe
¢be 3 v nosuwenn CYE n CRP npn naunentute
6e3 3[]), KoeTo OTpa3sBa pPosiATa Ha Bb3naneHue-
TO B NaToreHesaTa Ha fBeTe 601ecTu, HO Ha TO3

inflammation. These results are similar to the re-
sults of the studies of several authors who have
researched the impact of DM on LF.

Bronchial obstruction in COPD worsens the
lungs gas exchange function. For COPD the gas
exchange disorders are expressed by the devel-
opment of hypoxemia and hypercapnia. In gen-
eral, the disease progression results in reduced
alveolar ventilation and impaired exchange of O,
and CO,. This leads to CO, retention (10).

Analyzing the data from the literature review we
may hypothesize that combining the microvascu-
lar and parenchymal damages caused by the DM
with the bronchial obstruction contributes to the
reduction of PaO, and increase in PaCQO, in the
COPD patients with DM type Il. The DM duration
and its poor metabolic control contribute to the
deterioration of the lungs gas exchange function.

The inflammation plays a major role in the
pathogenesis of COPD (10). Several authors' stud-
ies have shown a connection between the elevat-
ed inflammatory markers such as CRP, fibrinogen,
certain cytokines and the decreased spirometric
parameters (9, 24, 25, 26). Hyperglycemia specific
for the DM also causes inflammation, as shown in
a study by Esposito et al. (8). Duncan et al. present
data showing that the low-grade inflammation
underlies the development of type Il DM (6). Van
den Borst et al. consider that in patients with DM
inflammation underlies the lowered LF (27). Ac-
cording to Martinez-Ceron et al. the relationship
between COPD and DM is based on three factors
- inflammation, oxidative stress and hypoxia. In
COPD the inflammation and the oxidative stress
require extra energy surplus which exacerbates
the existing hypoxia and the inflammatory cy-
tokines exacerbate the insulin resistance. The
key role here is played by the insulin receptor
substrate-1(insulin receptor substrate, IRS-1) dys-
function (7).

Amongst the studied patients the fibrinogen in
the COPD with DM group was higher compared
to that of the COPD patients without DM. The leu-
kocytes level was also higher in the COPD with
DM group compared to the other studied group.
The studied patients were with normal ESR val-
ues, but its average values were slightly higher in
the group without DM. CRP in the group without
DM was higher, which could be explained by the
high values of the parameter in some patients
who might have been in the reconvalescent pe-
riod after an episode of EXC.

The obtained data for the inflammatory mark-
ers in both groups were mixed (increased fibrino-
gen and leukocytes in the patients with DM and
elevated ESR and CRP in the patients without DM),
which reflects the role of the inflammation in the
pathogenesis of both diseases, but at this stage
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eTan He HW [aBa Bb3MOXXHOCT [ia W3BEAEM fo-
r’MYHO OBOCHOBAHW Kopenauuu U KaTeropuyHU
nssoan. ObxBaLlaHeTo Ha No-rofam 6poin 60HK
N M3CNIeABAHETO Ha HAKOW AOMbBAHUTENHN NOKa-
3aTeNv Ha Bb3MaJIeHNETO, KaTo MHTEPNIEBKUHUTE
Hanp., 61U No3BonuIo No-3aab/iboyeH nornen B
Ta3n NocokKa.

NHTepecHa Haxofgka B HaleTo Wu3cnefBaHe
npefcTaBnsaBaT No-BUCOKUTE CTOMHOCTU Ha Chiv-
pomeTpuyHuTe nokasatenu (PEO1, ®BK, OEO1/
®BK) npu rpynata cbc 3[], cpaBHeHO C pgpyraTa
nscnefBaHa rpyna nauueHTu. Hue cn obAcHABa-
Me To3u $aKT C Bb3pacToBaTa pasfnka Mexpgy
[BeTe rpynu — cpefHaTta Bb3pacT Ha NauyMeHTuTe
c¢be 3[ e ¢ 4 roanHM No-Masnka OT CcpefHaTa Bb3-
pacT Ha 6onHuTe 6e3 3[1. O6xBaLLaHEeTO Ha NO-ro-
nAM 6O NaLMEHTH, KakTo 1 yeAHAaKBABAHETO Ha
[BeTe rpynu no rnokasaTensa Bb3pacT, BEPOATHO
61 NPOMeHNNo TO3K pe3ynTarT.

MaumeHTnTe Cbe 3[] ce oKazaxa C NO-HUCKbK pe-
3yntat ot 6MTX 1 no-Bucok pesyntat ot CAT, Koe-
TO CbBMafja C nuTepatypHUTe gaHHW, yYe 3[ go-
npuHaca 3a yBennyasaHe Ha TexecTTa Ha XObb.
Mo-gobpute CTOMHOCTM Ha CNUPOMETPUYHUTE
nokasaTtenu Ha rpynata c auabet, npoTuBope-
yaT Ha HMCKaTa CTOMHOCT Ha pe3yntata oT 6MTX
B Tas3u NuUnoTHa rpyna. ToBa npotusopeune 6u
Morno Aaa 6bfe 06ACHEHO € ApYyry KOo-MopObuaHu
MEXaHU3MK, CBbP3aHN CbC CUCTEMHUA XapaKTep
Ha 3[] — ycnoxHeHunATa Ha 3[] KaTo aHr1onaTuATa
1 NONMHEBPONATUATa, 3aCAraHeTo Ha MyCKynarTy-
paTa, CbpAeYHO-CbAOBaTa CUCTEMA U Ap., KOUTO
JOMPUHACAT 3a NO-HUCKNA GU3NYECKN KanaLuTeT,
n3paseH C No-HUcKuA pesyntat ot 6MTX. OT 3Ha-
YyeHue 3a TO3M pe3ynTaT cnopej Hac € U No-BrCo-
KaTa TeniecHa Maca (MTM) npwu rpynata cbe 3.

Davis et al. HabnopasaT B nscnegsaHeto FDS
(the Fremantle Diabetes Study) no-6bp3 cnag
Ha OEO1 n ®BK npu naymeHTUTE C NO-BUCOK
HbA1c (5). Schnack et al. gokymeHTMpaT AcHa
BPb3Ka MeXAay pe3yntatuTe OT CNMpoMeTpuATa
N ObArOCPOYHMA MeTabonuteH KOHTpon Ha 3]
(22). Cnopen Goldman npoabMKUTENHOCTTA Ha
3[]1 uma cBOA NPUHOC 3a CHWXKeHKETO Ha b Ha-
pes CbC 3aTNbCTABAHETO U cbhoBaTta 6onect (11).
HeratMBHOTO BNMAHME Ha NoWUA MeTabonuTeH
KOHTpon Ha 3/ Bbpxy b® Kato uano e BugHo ot
pe3yntatute oTf NHANES lll, kaTo TO e He3aBrucmo
OT GpaKTOpU KaTo 3aTNbCTABAHE UK Bb3pacT (14).
WN3cnepBaHmTe maumeHT cbe 3[1 ca cbC 3afo-
BONUTENEH MeTabonUTEH KOHTPOA, MpeacTaBeH
upes HuBaTa Ha HbATc. PaCO, B cbulata rpyna e
KbM ropHa rpaHnua Ha Hopmarta, a SatO, - manko
Mo-HMCKa OT TOBA Ha JpyraTa CpaBHABaHa rpyna.
KopenauMoHHMAT aHanu3 Ha HawwuTte pesynTa-
TW MOKa3Ba OTpuLATENHA Bpb3Ka Mexay nowwms
meTabonuTeH KOoHTpon Ha 3[] n obmaHata Ha O,
n CO, B Genua apo6, oleHeHa Ype3 napumanHy-
Te M HanAraHuA B apTepuasniHa KpbB. Hue ycTa-
HOBABaMe NPaBOMNPOMNOPLUNOHaNHA 3aBUCUMOCT
MeXAy NPOABIIKUTENHOCTTA Ha 3/], HUBOTO Ha XU-
nepravkemmaTa n noHmxeHveTo Ha PaO, n Sat0,.
Mpwn gnabetmum ¢ XOBb ¢ NpoabIXUTENHOCT Ha

the data does not allow us to deduce logically
justified correlations and definite conclusions. In-
cluding a larger number of patients and studying
some additional indicators of inflammation such
as the interleukins would allow an in-depth look
in this direction.

An interesting finding in our study was the
higher values of the spirometric parameters
(FEV1, FVC, FEV1/FVCQ) in the group with DM com-
pared to the other studied group. We explain this
fact with the difference in age between the two
groups - the average age of the patients with DM
is 4 years lower than the average age of the pa-
tients without DM. Including a larger number of
patients, and the adjusting of the two groups age
parameters would probably change this result.

The patients with DM were found to have a low-
ered 6MWT result and a highest CAT score, which
coincided with the literature data showing that
DM contributed to COPD severity. The better val-
ues of the spirometric parameters of the diabetic
group were opposite to the low 6MWT result in
this pilot group. This contradiction could be ex-
plained by the other co-morbid mechanisms
related to the systemic nature of the DM - its
complications such as angiopathy and polyneu-
ropathy affecting the muscles, the cardiovascular
system etc., which contributes to lower physical
capacity, expressed by the lower 6MWT result. We
believe that relevant to this result was the higher
body mass index (BMI) within the group with DM.

Davis et al. in the FDS (the Fremantle Diabe-
tes Study) had observed a more rapid decline in
FEV1 and FVC in patients with higher HbA1c (5).
Schnack et al. had documented a clear link be-
tween the spirometry results and the long-term
metabolic control of DM (22). According to Gold-
man DM duration contributes to the LF decrease
together with obesity and cardiovascular disease
(11). The DM poor metabolic control negative
impact on LF as a whole is apparent from the
NHANES Il results, which are independent of fac-
tors such as obesity or age (14). The studied DM
patients were with satisfactory metabolic control
represented by the HbA1c levels. PaCO, in the
same group was at the upper limit of norm, and
SatO, was slightly lower than the one in the other
compared group. Our results correlation analysis
showed a negative relationship between appar-
ent DM poor metabolic control and the exchange
of O, and CO, in the lungs, assessed by their par-
tial pressures in the arterial blood. We established
a correlation between the DM duration, the level
of hyperglycemia and the decrease in PaO, and
SatO,. In diabetic COPD subjects with DM dura-
tion longer than 5 years there was a tendency to
develop hypercapnia.



3 Hap 5 r. e HanMue TeHAEHUMA 3a pa3BUTUE Ha
XynepKanHua.

Cnopep GOLD EKL, 3aegHo ¢ npuapy»x<asaLiu-
Te 60onecT, [ONPUHACAT 3a MO-TEXKOTO MPOTU-
yaHe Ha XOBbb npu otgenHma naymweHT (10). Mo
Ta3un NPUYMHa e BaXKHO J1a ce YCTaHOBAT GaKTopwy,
BOAELM [0 MO-BUCOK PUCK 3a 060CTpsiHE Ha 6o-
nectTa. AHanM3bT Ha pe3ynTaTiTe OT HaleTo 13-
cnefiBaHe NOCOYBa KaTo pUCKoBM GaKTopu 3a no-
BMCOKa YecToTa Ha EKL npu nauneHtute c XOBb 1
3[1 xunepkanHuaTa 1 no-Huckna NTM.

Mpw naunentute ¢ XObb 1 3[] yecto NTM e no-
BuLeH (1). 3a KpanHuTte ctagun Ha XObb, obaue, e
XapaKTepHa KaxeKcmaTa, KaTo OCHOBHA MpUYMHa
3a pa3BUTUETO 1 e Bb3naneHueTo (10). MpoTruBHO
Ha OYaKBaHETO, Ye TA We npeobnagaBa Npu Tesu
nayueHTn, Sava et al. B cBoe npoyuBaHe ycTaHo-
BAABAT, ue 2/3 OT nscnefBaHnUTe oT TAX NauneHTn
Ca C HAAHOPMEHO TENECHO TEMIO0 UK CbC 3aT/TbC-
TABaHe (20). Cnopep Cote n Celli UTM nog 21 kg/
m? e MapKep 3a Jiowa nporHo3a npu 6onHuTe ¢
XOBb (4). Cnopepn Schols et al. 3aTnbcTABaHETO
npu nuua ¢ XObb nopobpaBa NpexnBaemocTTa
um (23). Hannumneto Ha 06CTPYKLMA Ha Bb3ayLU-
HWA NOTOK He BAMAEe Ha Bpb3KkaTta mexay VITM u
bYHKLMOHANHUA OCTaTbyeH KanauuTeT Uian ocTa-
TbUYHMA 06em, HO MbK NauueHTuTe ¢ XOBb 1 3at-
NbCTABaHe ca ¢ No-Masika xmnepuHdnaumsa, cpas-
HeHO ¢ no-cnabute 6onHKU (16). Mo TO3M HaumMH
NpPOMeHUTe B AMXaTeNHaTa cMcTemMa npu nvuata
CbC 3aTNbCTABAHE MPOTUBOCTOAT HAa YBpexia-
wua epekT Ha XOBb 1 cnegoBaTenHo ca nonesHu
3a 6onHuTe (21). B HaweTO M3cnepBaHe ycTaHo-
BABame 6naronpuATHa 3a 601HKTe TeHAeHUMA 3a
NoHW»KaBaHe Ha yecTtoTtaTa Ha EKLI Ha XObb npwu
naunenTute cbe 3[4 n XObb ¢ no-eBncok NTM. Be-
poATHO 06XBaLLaHETO Ha NO-rofAM 6poii NnaumeH-
TV 61 NPOMEHUNO TEHAEHUMATA B 3aBUCUMOCT ”
61 3aTBbPANIO KaTo puckos pakTop 3a EKL| Hu-
ckuna UTM.

HacToAwoTto npoyyBaHe e cpefn MankoTo, Npo-
BefleHU B bbnrapusa, ncneasawy BAMAHUETO Ha
30 Il Tvn Bbpxy XOBb 1 BepoAaTHO eAMHCTBEHOTO,
nscnenBano HeraTMBHOTO BAMAHME Ha 3[ Bbp-
Xy rasosaTa obmsHa. [MpoyuBaHeTO npepcTasA
CKPOMEH MPUHOC KbM N3ACHABAHETO Ha Npobne-
MaTukaTa "XOBb — komopbugHocT" ¢ xunotesaTa,
ye HUCKUAT UTM 1 xmnepkanHuaTa ca pyCKoBU
dakTopm 3a yecTn ek3auepbaumm npu 6oaHUTE C
XOBb v 34 Il Tun.

CbuiecTBeHa claboCT Ha M3C/IeABaAHETO € Masl-
KnA 6pon nauymneHTn. Mopaam ToBa yCTaHOBEHUTE
npu KopenaynoHeH aHann3 3aBUCMMOCTH ca cla-
61 1 MOXKe HenpaBWITHO fa ce 3aknouu, ye 3/ no-
BNMABa cNabo KNUHMYHUA xop Ha XObb.

MopobpsaBaHeTo Ha MeTaboNNTHNA KOHTPON Ha
3 npwu naunentuTe ¢ XOBb 61 goBeno go nogo-
6psiBaHe Ha rasoBaTa OOMsiHa, 4O CHVXXaBaHe Ha
yectoTata Ha EKL n go nogobpasaHe Ha KavecT-
BOTO UM Ha WBOT.

According to GOLD EXC, together with comor-
bidities contribute to more severe COPD course
in the individual patient (10). Therefore, it is im-
portant to identify factors leading to a higher risk
for the disease EXC. Our study results analysis
indicated the hypercapnia and lower BMI as risk
factors for the higher EXC frequency in COPD pa-
tients with DM.

Amongst the COPD patients with DM BMI is
often increased (1). For the final stages of COPD,
however, cachexia is characteristic, and the main
reason for its development is the inflammation
(10). Contrary to the expectation that it will pre-
vail in these patients, Sava et al. in their study had
found that two thirds of their studied patients
were overweight or obese (20). According to
Cote and Celli a BMI below 21 kg/m? is a marker
of poor prognosis in COPD patients (4). Accord-
ing to Schols et al. obesity in COPD subjects im-
proves their survival (23). The presence of airflow
obstruction does not affect the relationship be-
tween the BMI and the functional residual capac-
ity or residual volume, but obese COPD patients
have less hyperinflation, compared to the lean
patients (16). Thus, the respiratory tract changes
in obese subjects resist the damaging effect of
COPD and are therefore beneficial for the patients
(21). In our study we found a beneficial tenden-
cy for decreasing the incidence of EXC in COPD
patients with DM and a higher BMI. Perhaps the
inclusion of a larger number of patients would
change the tendency to a trend and affirm the
low BMl as a risk factor for EXC.

The current study is among the few conducted
in Bulgaria, exploring the impact of type Il DM on
COPD and probably the one exploring the nega-
tive impact of the DM on the gas exchange. It
contributes modestly to the clarification of the
"COPD - comorbidity" problem with the hypoth-
esis that low BMI and hypercapnia are risk factors
for frequent EXC in patients with COPD and type
Il DM.

A significant limitation of the study is the small
number of patients. That's why the established by
the correlation analysis dependencies are weak
and may incorrectly conclude that the DM has a
minor impact on COPD clinical course.

Improving the DM metabolic control in COPD
patients would improve their gas exchange, re-
duce the incidence of EXC and improve their
quality of life.
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