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Chronic obstructive pulmonary disease (COPD) — one
of the most important medical and social problems both
in Ukraine and in the world. Its relevance is due to high
rates of prevalence, morbidity, mortality and growing eco-
nomic losses [2]. Gas exchange abnormalities are the part
of the pathophysiology of COPD. In the Global Initiative
for Chronic Obstructive Lung Disease (GOLD) summa-
rized that gas exchange abnormalities — a reduction of ven-
tilation and ventilation drive, worsening respiratory muscle
function due to high work of breathing in severe obstruc-
tion and hyperinflation, ventilation-perfusion disturbances
that the amount resulting in hypoxemia and hypercap-
nia [4].

Untreated, chronic hypoxia results in the development
of COPD adverse effects, including pulmonary hyperten-
sion, secondary polycythemia, systemic inflammation and
skeletal muscle dysfunction. The combination of these fac-
tors leads to a deterioration in the quality of life, decreased
exercise tolerance, increased risk of cardiovascular disease
and increased risk of death [13].

Hypercapnia also contributes to the development
of serious complications, such as: a risk factor for death
in patients who need hospitalization due to exacerbation
of COPD, may worsen the aftermath of infection [3],
accompanied by a high level of hemoglobin, polycythe-
mia, edema [1, 8], complications on central nervous sys-
tem, infringement of mental activity and consciousness. [9]
Hypercapnia with a partial tension of carbon dioxide
(CO2) > 50 mm Hg. It is a sign of end-stage COPD,
in which, by definition, the National Hospice Organization
of the United States, the forecast life expectancy of patients
is limited to six months [14].
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An integral part of current medical science is the study
of health related quality of life, HRQL. This theme is rel-
evant and in relation to chronic obstructive lung disease
(COPD), in that experts GOLD (Global Initiative for
Chronic Obstructive Lung Disease) in 2011, noted that
within the same GOLD spirometry classification category
in COPD patients may take place any state of health —
from relatively good to very bad [4]. The most often used
definition of quality of life is a balance between what person
want to achieve in life and what has already been achieved
or achievable, but that definition is too abstract for practi-
cal use [11]. World Health Organization has defined quality
of life as «an individual’s perception of their position in life
in the context of the culture and value system in which
they live and in relation to their goals, expectations, stan-
dards and concerns. It is a broad ranging concept affected
in a complex way by the person’s physical health, psycho-
logical state, level of independence, social relationships,
and their relationship to salient features of their environ-
ment [16].

Scientists need to measure the impact of the disease
on quality of life, which would be allowed this option
to compare among different patients, and in the context
of the results of the treatment. For this purpose, measure-
ment of health disorders should be standardized, so that
each patient was examined the same, and questionnaires
were suitable for all patients with a particular nosology.
All items questionnaires should be acceptable, at least po-
tentially, for each patient [11]. The study of quality of life
in patients with COPD is an important part of their health
care, and at end-stage COPD can be used to predict the
life expectancy of the patient [6].
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St George’s respiratory questionnaire (SGRQ) examines
the health problems of patients with asthma, COPD, bron-
chiectasis, kyphoscoliosis, sarcoidosis, and contains two
parts.. The first part examines the symptoms — Symptoms
Score — the patient’s respiratory problems from the previ-
ous period (from 1 month to 1 year), their frequency and se-
verity. The second part concerns the limitation of physical
activity due to dyspnea at the moment (Activity Score) and
the influence of psychosocial problems caused by breathing
problems (Impacts Score). Also deducted the total account
is Total Score — impact diseases on general health. Account
100 points represents the worst possible health, 0 points
is the best possible state of health. High level points of the
questionnaire is associated with mortality, repeated hospi-
talizations, the high cost of medical care. [12].

The scientific issue when evaluating the results of the
questionnaire is to determine the level of change, which
would be considered to be significant. Minimal clinically
significant difference is the smallest difference points of the
questionnaire, in which the patient feels better, and which
comes in the absence of adverse events and excessive in-
crease of the cost of treatment. For SGRQ this difference
is 4 points [7].

Means (95 % confidence intervals) for SGRQ scores
in normal subjects with no history of respiratory disease
are given in table 1.

In 1987 EuroQoL Group was created, international
multidisciplinary network of specialists in the study
of the health status participants of which developed the
EQ-5D questionnaire, that found wide application in clin-
ical research and practical medicine. The questionnaire
is simple to use, available to understand by patients re-
gardless of their level of education. Narrative of the ques-
tionnaire contains 5 questions, taking into account such vi-
tal spheres: mobility, self-care, the usual everyday activities
(such as work, study, housework, family or leisure activi-
ties), pain (discomfort), anxiety (depression). Every single
issue can have one of three responses that meet the ab-
sence of problems, moderate or extreme problems. Visual-
analog scale in EQ-5D designed to reflect the patient’s own
health assessment on the segment, one final point of which
marked as 100 represents the best possible state of health
that can imagine the patient, and the other marked 0 —
the worst [17].

We study the of quality of life features in COPD patients
with gas exchange abnormalities. This work is carried out
to study the effect of hypoxia and hypercapnia on the pa-
rameters of the quality of life in patients with COPD.

Materials and methods

This work was financed from the state budget of Ukraine.

The study was coordinated with the local Medical Ethics
Committee of the NIPhP NAMS, participants were fa-
miliarized with the study protocol and signed an informed
consent form to participate in the study..

The study involved 40 patients with COPD with severe
and very severe course (III and IV stages by spirometric
classification GOLD), and 20 healthy individuals (control

group).
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Table 1
The normal level of the results of the questionnaire
of St George’s Hospital [12]

Symptoms Activity score |Impacts score| Total score
score
12 9 2 6
(9-15) (7-12) (1-8) (5-7)

To study the quality of life patients filled the question-
nairiy SGRQ [12]. The patient is instructing before fill-
ing out the questionnaire SGRQ, the investigator ask him
to answer each question as he feels his disease. The pa-
tient fill out the questionnaire at the table in a quiet room
without being distracted and without affecting the fam-
ily, friends or health care workers. After filling SGRQ
the doctor checks the questionnaire regarding the lack
of spaces and asks the patient to answer skipped questions.
The results are calculated with the use a special calcula-
tor based on Excel. Each item of the questionnaire has
empirically counted up weight variation and responses:
Yes/No or true/false [10].

In addition, all study participants filled out a question-
naire EQ-5D. Before the filling out the questionnaire
EQ-5D the researcher instruct the patient to off one an-
swer for each question, taking into account the health
state at the time of the survey. The results are calculated
with the use a special «key» questionnaire and is expressed
in the form of an index (EQ-5D score). The questionnaire
also contains the EQ-5D visual-analog scale, all of which
had their own displays the evaluation of patient’s health
(EQ-5D VAS) [17].

The study of lung ventilation function performed in all
patients by body plethysmography and spirometry data
on the unit MasterScreen PFT company Cardinal Health
(Germany) according to the procedure of the manufac-
turer [5]. We studied the following parameters of respira-
tory function:

« Forced expiratory volume in one second (FEV1);

« Forced vital capacity (FVC);

« Residual volume (RS).

All figures are estimated as a percentage of the val-
ues properly developed by the European Coal and Steel
Community [15].

Pulse oximetry and capnometery held at the complex
for the study of the cardiorespiratory system Oxycon Pro
company Cardinal Health (Germany). We studied next in-
dicators: oxygen saturation (SpO2) and the concentration
of carbon dioxide at the end of exhalation (FETCO?2) [18].

Data collection and mathematical processing carried
out by licensing software products included in the pack-
age Microsoft Office Professional 2007 license Russian
Academic OPEN No Level No 43437596. Statistical anal-
ysis was performed using mathematical and statistical fea-
tures MS Excel. Parameters studied in this work are pre-
sented as the mean (M) and average error (m) by the
formula (M £ m) and then comparing the results using
Student t-test and the U-criteria Mann-Whitney test, de-
pending on the distribution received data.
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Characteristics of patients, the results of a survey of lung ventilation function and quality of life parameters Table
Indices COPD paFients with COPD pati(?nts without The control
hypoxemia, (n = 20) hypoxemia, (n = 20) group, (n = 20)
S Men 15 (75 %) 17 (85 %) 12 (60 %)
(n, %) Women 5 (25 %) 3 (15 %) 8 (40 %)
Age, years 64,5 +2,1 57,4 +1,9* 42,4 +0,32,3
FEVA1, % pred 34,9+27 39,2+1,6 100,6 +2,12,3
FVC, % pred 70,5+ 3,4 71,9+4.2 102,8 +2,52,3
RV, % pred 2091+ 174 200,3+ 12,4 106,8 + 5,82,3
Symptoms score 68,2 +4,7 57,3 + 4,41 4,5+1,62,3
Activity score 74,7 £5,5 55,2 + 3,91* 14,3 +2,12,3
Impacts score 53,8 +5,5 44,6 + 4,11 1,6 +0,92,3
Total score 62,5+5,0 49,9 + 3,31* 6,3+1,12,3
EQ-5D score 0,5+ 0,07 0,7 + 0,05* 0,9 +0,042,3
EQ-5D VAS 40+4 60 + 3* 90+12,3
Notes: * statistically significant difference between the groups of indicators of COPD patients, p < 0,05; 1 a clinically significant difference indicators (up to 4 points) between the
groups of patients with COPD; 2 a statistically significant difference between the performance control group and the COPD patients with hypoxemia, p < 0,05; 3 a statistically
significant difference between the performance control group and the COPD patients without hypoxemia, p < 0,05.

Results and discussion

The study involved 40 patients with COPD (32 males
and 8 females) aged 44 to 84 years, the average age (61,0 *
1,5) years. To study the quality of life we have divided these
patients into 2 groups depending on the results of pulse ox-
imetry: COPD patients with hypoxemia (SpO2 < 94 %)
and without hypoxemia (SpO2 > 95 %). The control group
were 20 healthy individuals. Patient characteristics are
shown in Table. 2. Among patients with hypoxemia 8 pa-
tients had stage III COPD and 12 patients — IV stage.
Among patients without hypoxemia III stage was 2 pa-
tients, and IV — in 18.

The age of patients with hypoxemia (64,5 + 2,1) years
was significantly higher than in patients without hypoxemia
(57,4 = 1,9) years, p <0,05, the representatives of the con-
trol group were younger — (42.4 *+ 0,3) years. Indicators
of lung ventilation function (FEV1, FVC, PA) in groups
of patients with chronic obstructive pulmonary disease
were not statistically different. A survey of healthy persons
showed normal respiratory function.

As for the indicators of St. George Hospital quality of life
questionnaire, then by all domains the quality of life of pa-
tients with clinically significant hypoxemia was worse than
in patients with COPD, and for domains Activity score,
Total score, difference was still statistically significant.

Account symptoms formed on the basis of complaints
of cough, sputum, shortness of breath, wheezing. Obviously,
patients with hypoxemia more acutely aware of the bur-
den of shortness of breath, so they Symptoms score higher
than patients with normal oxygen level — (68,2 + 4,7)
and (57,3 * 4,4) points, respectively (for comparison —
from healthy individuals through symptoms of (4,5 + 1,6)
points).

Limiting activity is estimated by the degree of dyspnea:
arises whether it is in sports, up the hill and up the stairs,
walking on flat terrain or at home, during the washing
and dressing, or even alone — sitting or lying down. Also
taken into account as breathing problems affect the abil-
ity to perform daily activities such as working at home,
working in the garden, dance, carry heavy loads, ride
a bike, swim. A similar situation with Symptoms score,
we believe that the Activity score higher in patients with
hypoxemia — (74,7 = 5,5) scores than patients without
hypoxemia — (55,2 £ 3,9) points, p <0 05 due to the bur-
den of shortness of breath with a deficit of oxygen in the
body. In the control group score is Activity (14,3 = 2,1)
points.

Psychosocial problems (Impacts score) regard with se-
vere disease, such as the patient gasps in conversation,
have pain from coughing, suffering from sleep disorders,
is rapidly losing strength. In addition, Impacts score there,
if the patient is shy about his cough, believes his disease
of the respiratory system that causes inconvenience to fam-
ily, friends or neighbors experiencing shortness of breath
when panic, do not expect to improve the flow of the dis-
ease, and consider themselves disabled. And in this cate-
gory of patients with hypoxemia demonstrated the worst
result — (53,8 £ 5,5) points, whereas patients without hy-
poxemia have less expense — (44,6 * 4,1) points. A healthy
person does not suffer from the limitation of activity due
to respiratory diseases — (1,6 = 0,9) points.

Total score summarizes all of the factors set forth
above, and repeats the trend. The worst quality of life
according to the Quality of Life Questionnaire of the
St. George Hospital is the case in patients with hypox-
emia — (62,5 = 5,0) points, whereas in patients without
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hypoxemia — (49,9 % 3,3) points, p <0, 05. In the control
group Total score — (1,6 £ 0,9) points.

As a result of the filling members of the research question-
naire EQ-5D and its index, and the average mark of a vi-
sual analog scale indicate: the quality of life in patients with
COPD was significantly worse than in healthy individuals,
and in the subgroups of patients with chronic obstructive pul-
monary disease — in patients with hypoxemia quality of life
was significantly worse than in patients without hypoxemia.

We see that patients with COPD (and in our work in-
volved patients with severe (stage III) and very severe
(IV stage) course of the disease) have a significant deterio-
ration in the quality of life compared with healthy individu-
als, with the accession of hypoxemia exacerbates this trend.

Next, we examined the effect of hypercapnia on the qual-
ity of life of patients with COPD. Hypercapnia is consid-
ered a marker of elevated CO2 in exhaled air (FETCO2)
above 5,6 % [18]. Among the surveyed 40 patients, 6 oc-
curred hypercapnia, the parameters of quality of life are
given in Table 3.

From the results it follows that such a violation of gas ex-
change as the hypercapnia also adversely affects the qual-
ity of life of patients with COPD, and according to the
Hospital of St. George Quality of Life Questionnaire,
and according to the EQ-5D. In all domains of Hospital
of St. George quality of life questionnaire and the differ-
ence in a clinically and statistically significant. It should
be noted that in 6 patients with hypercapnia hypoxemia
occurred at the same time. And if patients with hypox-
emia Symptoms score of (68,2 + 4,7) points, that patients
with hypercapnia joining up (82,7 + 7,1) points. Activity
score for this pair of results of (74,7 £ 5,5) and (88,9 £ 6,2)
points, respectively, and for the Impacts score — (53,8 =
5,5) and (72,5 + 10,4). Obviously, in the same way patients
with hypoxemia Total score equals the average (62,5 £ 5,0)
points, and in patients with concomitant hypercapnia —
is (79,2 = 7,7) points. Similar results apply to the results
of the questionnaire EQ-5D. Thus, hypercapnia brings

Table 3
The parameters of quality of life of patients,
depending on the presence of hypercapnia

COPD patients COP[.) patients
. . without
Index with hypercapnia, .
(n = 6) hypercapnia,
(n=34)
FETCO2, % 6,6 +0,4 4,5+0,11
Symptoms score 82,7 +7,1 59,2 + 3,31,2
Activity score 88,9 +6,2 60,7 £ 3,71,2
Impacts score 72,5+ 10,4 451 £ 3,21,2
Total score 79,277 52,1 + 3,01,2
EQ-5D score 0,3+0,1 0,6 = 0,041
EQ-5D VAS 24+6 54 + 31

Notes: 1 statistically significant difference between the groups of indicators of COPD
patients, p <0,05; 2 a clinically significant difference indicators (up to 4 points) between

the groups of patients with COPD.
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severe impairment in quality of life in patients with COPD,
which may be characterized as disabling.

Conclusions

Patients with severe COPD (stage III) and very severe
(IV stage) course of the disease have a significant deterio-
ration in the quality of life compared with healthy individ-
uals according to the Hospital of St. George Quality of Life
Questionnaire and the EQ-5D. Formation of hypoxemia
impairs the quality of life of patients as a whole and, in par-
ticular, regarding the symptoms, limitations in activities
of daily living and psychosocial problems. Hypercapnia
worsens the abovementioned violations largely. Thus, gas
exchange abnormalities are making a negative contribution
to the quality of life of patients with COPD. Timely detec-
tion and adequate treatment of chronic obstructive pulmo-
nary disease, the prevention of its complications is an im-
portant task of clinical medicine, the solution of which will
allow to preserve and improve the quality of life of patients.
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KAYECTBO XM3HWN NALMEHTOB C XPOHUYECKWNM
OBCTPYKTUBHbIM 3AB0JIEBAHMEM JIErKMNX
C HAPYWWEHNAMU TA3BOOBMEHA

C. I. Onumax, C. M. Mockanenko, H. B. Kpamapckas

Pe3iome

H3yuenue kavecmea scusHu 6OAbHBIX XPOHUHECKUM 0OCMPYKMUBHbIM
3abonesanuem neekux (XO3JI) s6a51emcs 8ajNCHbIM 2NeMEHMOM 0KA3A-
HUSL UM MEOUUUHCKOU NOMOWU.

Ieab nanHoii pabOTBI — u3yuums 6ausHUe SUNOKCEMUU U cUNEPKan-
HUU Ha napamempol Kavecmea xcusHu y 60avubix XO3JI.

Marepuaisl 1 METOABI HCCAENOBAHUSA. B ucciedosanuu npunaiu yua-
cmue 40 6oavroix XO3JT u 20 300posbix auy, KOMopbsiM nposedeHst 60-
ounaemusmoepagus, nyabcoKcuMempus, KanHOMempus U aHKemupoea-
HUe OMHOCUMENbHO KaYecmea HCU3HU.

Pesyabratol. CoeaacHo OaHHbIM ONPOCHUKA Kayecmea JCU3HU
Tocnumans ceamoeo leopeus, y 6oavroix XO3J1 ¢ maxceavim (111 cma-
dus) u ouenv maxuceavim (IV cmadus) meuenuem bose3nu ommeyaemes
3HauuUmenvHoe yXyouleHue Ka4yecmea JNCU3HU N0 CPABHEHUI0 O 300-
posvimu auyamu. Popmuposanue cunokcemuu yxyouiaem kKavecmeo
HcusHu 0oabHbIX Kak 6 ueaom ((62,5 £ 5,0) 6arnoe npu eunoxcemuu
u (49,9 £ 3,3) 6e3 eunoxcemuu, p < 0,05, KauHuHecKu 3Ha4UMasn paz-
HUYa), MaK u 6 4acmHOCMU, OMHOCUMENbHO BbIPANCEHHOCIU CUMRIMO-
moe ((68,2 £ 4,7) u (57,3 = 4,4) 6arroe coomeemcmeenHo, KAuHu-
YecKu 3HAYUMAs PA3HUYA), 02PAHUHMEHUI 8 NOBCEOHeBHOU AKMUGHOCIU
(74,7 £ 5,5) u (55,2 = 3,9) 6aano6é coomeemcmeento, p < 0,05, kau-
HUYeCKU 3HAUUMas pasHuya) U NCUXocoyuanbHoix npobaem ((53,8 + 5,5)
u (44,6 £ 4,1) 6a1106 coomeemcmeenHo, KAUHUYECKU 3HAYUMAS PA3-
Huya). Tunepkanuus 6 3HayumenvHoil cmenenu ycyeyoisem HA36aHHble
eblule HapyuleHus.

BoiBonbl. V 6oavnbix XO3JT ¢ maxceavim (111 cmadus) u ouenv ms-
acenvim (IV cmadusi) meuenuem 6oae3Hu ommeuaemcs 3HaA4UmMenbHOe
yxyouieHue Kauecmea JCU3Hu Nno CPasHeHUur0 co 300PO8bIMU AUUAMU,
a pazeumue cunokcemuu ycyeybasem smy menoenyuro. lunepxannus
npueHocum msoiceaeliuiue HApyuwleHus 8 Ka4ecmeo MHCU3HU 0O0NbHbIX
XO3JI, komopble MONCHO OXAPAKMEPUZ08AMb KAK UHBAAUOUZUPYIOUUE.

KoioueBsbie clioBa: xporuueckoe obcmpykmugroe 3a601e6aHue N1eKux,
Kauecmeo JCcUsHu, cUNOKCeMusl, 2UNepKantus, KanHomMempus.

Hayuno-npakmuueckuii acypran «Acmma u asnepeus», 2015, No 4
C. I. Onumax

K.M.H., MAGOWUI KAy HbIL cCOMPYOHUK 0mOeaeHus OUaeHOCMUKY,
mepanuu u KAUHU4ecKoll (papmarosoeuu 3a001e6anuil 1e2Kux

TY «Hayuonanvblii uHcmumym gmusuampuu u nyabMoHOAOUU
um. D. I. Hnoséckoeo HAMH Yxpauror

ya. Amocosa, 10, Kues, 03680

men.: +38 (044) 275-62-42

e-mail: diagnost@ifp.kiev.ua

OPUTIHAJIbHI CTATTI

AKICTb XKUTTA XBOPUX HA XPOHI4YHE
OBCTPYKTUBHE 3AXBOPIOBAHHSA JIETEHb
3 NOPYLWEHHSAMU FA300BMIHY

C. I. Onimax, C. M. Mockaneuxo, H. B. Kpamapcvka

Pe3iome

Bueuennsa axocmi scumms y X8opux Ha XpoHiuHe o6CMpyKmueHe 3a-
xeoprosans nezehb (XO3JI) € eaxcausum enemeHmom HaAOGHHA iM Me-
Oduunoi donomoeu. Jlana poboma BUKOHYEMbCS 3 MEMOIO BUBHUMU BNAUS
einokcemii i einepkanHii Ha napamempu AKOCMI ICUmms y X60puUx
Ha XO3J1.

Marepiand Ta MeTOAM NOCHIIKEHHA. Y docaidxcenui npuiimanu
yuacmb 40 xeopux na XO3JI i 20 300posux ocib, skum nposedero 600i-
naemizmoepaghito, nyabcokcumMempiro, KAnHOMempio ma aHKemyeaHHs
w000 AKoCmi Heumms.

Pesynbratu. 32idno 3 danumu onumysasvHuka sAKOCmi dcumms
Tocnimanto céamoeo Tleopeis, xeopi na XO3J 3 maxuckum (11l cma-
dist) i dyace maxnckum (IV cmadisa) nepebiecom xeopobu marome 3Ha-
uHe NocipuieHHs AKOCMI Jcumms 6 nopieHsaHHI 3i 300posumu 0cobamu.
Dopmysanns einokcemii no2iputye aKicmo HCUmms Xe0pux SK 6 Yinomy
(62,5 £ 5,0) 6anie npu einokcemii i (49,9 + 3,3) 6e3 einoxcemii, p <
0,05, kainiuHo 3HAUYWA PI3HUYA), MAK | 30KpeMa, 8iI0HOCHO BUPANCEHO-
cmi cumnmonmie ((68,2 £ 4,7) i (57,3 £ 4,4) 6anié 6i0nogioro, KaiHi4HO
3Hauywa pizHuys), obmedxcerts noscsakoenHoi akmuenocmi ((74,7 £ 5,5)
i (55,2 £ 3,9) 6anie gionogiono, p < 0,05, kainiuno 3Hauywa pizHuys)
i ncuxocouianvhux npobnem ((53,8 = 5,5) i (44,6 = 4,1) banis siono-
8i0HO, KAiHiuHO 3Hauywa pisnuys). Tinepkanuis 6 3nauniii mipi nocunioe
HA38aHI euUUle NOPYULEHHS.

BucHoBku. Xeopi na XO3J1 3 maxckum (111 cmadis) i dyxce msaxc-
kum (1V cmadis) nepebicom x60pobu marome 3Ha4He NOIPUIEHHS IKOCMI
HcUmMms 8 NOPIGHSHHI 31 300pO8UMU 0COOAMU, A PO3BUMOK 2INOKCeMil no-
cunre yto merdenyiro. Iinepkanuis npUGHOCUMb HALIMANCKT NOPYUIEHHS
6 axicmo wcumms xeopux Ha XO3JI, aki moxcHa oxapakmepuszyeamu
AK iHBANiou3yoYi.

Kurouosi cioBa: Xpowniune obcmpykmuene 3axeoprosanHs neceib,
AKicmb Jcummsi, 2inokcemis, 2inepKantis, KanHoMempis.
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