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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

	 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
	 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
	 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
	 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
	 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
	 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
	 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
	 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
	 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
	 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
	 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
	 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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reziume

oscilometriiT gansazRvruli aortis pulsuri 
talRis siCqaris,  gaZlierebis indeqsis da aor-
taSi sisxlis centraluri wnevis maCveneblebis 
Sedareba pacientebSi mwvave da qronikuli koro-
naruli sindromiT

1z.lominaZe, 2,3k.WeliZe, 2l.WeliZe, 2e.lominaZe 

1Sps klinika-LJ, quTaisi; 2Tbilisis saxelmwifo 
samedicino universiteti (Tssu); 3ingoroyvas 
maRali samedicino teqnologiebis sauniversite-
to klinika, Tssu, Sinagani daavadebaTa departa-
menti, Tbilisi, saqarTvelo

bolo periodis kvlevebiT gamovlinda mZlavri 
asociacia koronaruli arteriebis daavadebasa 
da arteriuli rigidobis iseT maCvenebels So-
ris, rogoricaa aortis pulsuri talRis siCqare 
(PWV). kvlevebis absolutur umravlesobaSi gamo-
yenebulia arteriuli rigidobis Sefasebis iseTi 
meTodebi, rogorebicaa: karotidul-femoraluri 
PWV (cfPWV) an mxar-wvivis PWV (baPWV). ramden-
ime kvlevam gamoavlina oscilometruli pul-
suri talRis siCqaris, rogorc aTerosklerozu-

li kardiovaskuluri daavadebis damoukidebeli 
markeris roli. 
winamdebare kvlevis mizans warmoadgenda arte-

riuli rigidobis maCveneblebis Sedareba mwvave 
koronaruli sindromis da gulis stabiluri iSe-
miuri daavadebis mqone pacientebSi. 
mwvave koronaruli sindromiT 100 pacientSi 

(jgufi 1) da qronikuli koronaruli sindromiT 
91 pacientSi (jgufi 2) oscilometruli meTodiT 
Sefasebuli iyo arteriuli rigidobis paramet-
rebi. 
mZlavri asociacia gamovlinda aortis pul-

suri wnevis siCqaresa (PWVao) da mwvave koronar-
uli sindromis incidentobas Soris [OR=9.41; 95% 
CI (4.86, 18.2)]. gaZlierebis indqsisTvis (Aix) da 
aortaSi sisxlis centraluri sistoluri wne-
visTvis asociaciis xarisxi ganawilda Semdeg-
nairad: OR=5.11; 95% CI (2.65, 9.86) da OR =3.15; 95% 
CI (1.63, 6.1), Sesabamisad.
arteriuli rigidobis oscilometriiT gansaz-

Rvruli iseTi parametrebi, rogorebicaa: aortis 
pulsuri wnevis siCqare (PWVao), gaZlierebis in-
deqsi (AIx) da sisxlis centraluri sistoluri 
wneva (SBPao) SeiZleba gamoyenebuli iyos mwvave 
koronaruli sindromis riskis adreuli strati-
fikaciisa da prevenciisTvis.

BONE FORMATION MARKERS (N-TERMINAL PROPEPTIDE TYPE I ROCOLLAGEN, 
OSTEOCALCIN AND VITAMIN D) AS EARLY PREDICTORS OF OSTEOPOROSIS 

IN PATIENTS SUFFERING FROM CHRONIC OBSTRUCTIVE LUNG DISEASE 

Masik N., Matviichuk M., Masik O.

National Pyrogov Memorial Medical University, Vinnytsia, Ukraine

According to the Global Initiative for Chronic Obstruc-
tive Lung Disease (GOLD), chronic obstructive lung disease 
(COLD) is characterized by multiple extrapulmonary manifes-
tations which in most patients result in the extended hospitaliza-
tion period as well as constitute risk factors regarding unfavour-
able short-term and long-term prognosis and increased mortality 
[2, 8, 12]. According to the concept of syntropic pathology, the 
most common diseases and pathological conditions in patients 
suffering from COPD are cardiovascular diseases, skeletal mus-
cle dysfunction, metabolic syndrome, osteoporosis, depression 
and lung cancer [6, 8, 12].

Interest in the comorbidity of COPD and osteoporosis is not 
accidental as both diseases are among the most common human 
diseases. In Europe, the USA and Japan, osteoporosis affects 
about 75 million people [29]. Thus, according to Povorozniuk 
V.V., Ukraine has passed the limit of 3 million patients suffer-
ing osteoporosis, i.e. every second adult citizen of Ukraine has 
osteopenia and every fourth person suffers from osteoporosis 
[20, 29].

COPD affects about 251 million people [17]. Prevalence 
of COPD fluctuates in different countries ranging from 7.8 to 
19.7%, increases with the age of patients and reaches a peak at 
the age of over 60 years [8].

At the same time, osteoporosis is one of the most common 
comorbidities in patients suffering from COPD. According 
to various authors, the prevalence rate ranges from 4 to 59% 
[18, 31], 22% - 44% [37] in the population. According to our 
information, an increase in the incidence of osteoporosis and 
osteopenia along with an increasing severity of COPD has 
been established: it ranges from 10.1% and 49.3% respec-
tively, in patients with GOLD I up to 50.0% and 27.7% in 
patients with GOLD IV [24].

Comorbidity between COPD and osteoporosis can be pre-
dictable not only due to the widespread prevalence of both 
pathologies, but also due to the presence of similar etiopatho-
genetic and risk factors as well as individual elements of such 
mechanisms [20]. Systemic inflammation can be a potential 
mechanism in COPD. Thus, the flow of anti-inflammatory cy-
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tokines into the systemic blood flow, increase in the systemic 
oxidative stress, development of endothelial dysfunction, ac-
tivation of matrix metalloproteinases result in the develop-
ment of comorbid pathology having an «extrapulmonary» or-
igin. Alveolar destruction, decreased vascular elasticity and 
bone matrix loss may have common mechanisms, including 
overproduction of inflammatory cytokines such as IL-6, IL-1 
and TNF-α [18, 27]. In addition, TNF-α and IL-1 can stimu-
late the processes of macrophage differentiation into osteo-
clasts, and IL-1, IL-11 and macrophage colony-stimulating 
factor are stronger triggers of bone resorption than parathy-
roid hormone [18, 37]. Hypoxia also can also stimulate the 
synthesis of ICAM-1 molecules, activate TNF-α as well as 
core transcription factor (NF-kB) in bronchial smooth muscle 
cells while resulting in NF-kB-dependent chronization of in-
flammatory process in COPD [16].

Other possible mechanisms which are not mutually exclusive 
may include general genetic predisposition, physical inertia and 
chronic hypoxia [19].

Osteoporosis in patients suffering COPD often remains un-
diagnosed because it develops gradually and remains asymp-
tomatic for a long time [18, 29]. Based on this, both successive 
processes (i.e. a «chain of diseases») and long-term coexistence 
of two pathologies can be observed [20].

However, depending on whichever of these two points 
of view we take, the question which arises today is: what 
mechanisms of bone remodelling are affected by COPD? Re-
modelling processes constantly occur in normal bone. The 
pathogenesis of osteoporosis is based on an imbalance of 
these processes: increased resorption and reduced bone for-
mation. Our aim was to find out whether markers of bone 
formation may be early predictors of osteoporosis in patients 
with COPD.

Material and methods. The study involved 66 patients 
suffering from COPD with a disease duration of 10 to 30 
years. Each patient signed an informed consent for participa-
tion in the study (as recommended by the ethical committees 
on biomedical research, public health legislation of Ukraine 
and the Helsinki Declaration of 2000).

The selection of patients was carried out under the fol-
lowing criteria: hospitalization due to exacerbation of 
COPD during the autumn-winter period; COPD was diag-
nosed at least 6 months before the study; the age was >27 
years; FEV1 was ˂80% of the proper level and FEV1/FVC 
was<70%; an increase in FEV1 after inhalation of short-
acting β2-agonist was less than 12% (<200 ml) compared 
to the output data. 

Verification of the COPD diagnosis and its formulation 
was carried out in accordance with GOLD recommendations 
and the order of the Ministry of Health of Ukraine No. 555 
dated 27.06.2013 «On the approval and implementation of 
medical and technological documents for standardization 
of medical care for chronic obstructive pulmonary disease» 
[26]. Shortness of breath was assessed using the mMRC scale 
(Modified Medical Research Council scale) and the COPD 
assessment test (CAT) [8]. According to the results of testing, 
all patients were divided into clinical groups (Table 1).

The mean age of patients was (53.59±12.83) years. Males and 
females were distributed evenly - 50.0% (33 people each). 37 
(66.06%) patients smoked, their index of pack / years made up 
(29.08±16.62).

Various biomarkers are currently available for specific and 

sensitive assessment of bone metabolism. Bone formation 
markers are the products of osteoblast activity, and namely 
serum procollagen type I aminoterminal propeptide (PINP), 
osteocalcin [30]. 25(OH)D is the only metabolite of vitamin 
D which is used to determine its content in the body. Vitamin 
D deficiency was defined as 25 (OH) D level constituting less 
than 50 nmol/l, vitamin D deficiency was 50.1-74.9 nmol/l 
of 25 (OH) D. The level of 25(OH)D above 75.0 nmol/l was 
within normal range [5].

In order to determine the markers of bone formation in the 
serum of patients with COPD, blood was taken from the ul-
nar vein in the morning on an empty stomach after a 12-hour 
fast in a total volume of 20 ml on the next day after hospi-
talization. The study was performed using the electrochemi-
luminescence method on the Eleksys 2010 analyser (Roche 
Diagnostics, Germany) with Cobas test systems.

Control group included 24 healthy people who, at the time 
of examination, had no signs of somatic pathology manifes-
tation and had the age of (52.31±1.62) years. There were 17 
males (70.6%) and females (27.3%).

Statistical processing of the study results was carried out 
using licensed software packages Microsoft Office 2010, Mi-
crosoft Excel 6.1/prof and Statistica 6.1. minus the arithmetic 
mean (M) and the standard error of the mean (SD). At a small 
number of observations (n<30), the assessment of the differ-
ence probability between the parameters of the mentioned 
groups was performed on the basis of comparing the result 
not with the margin values of the Student’s test, but with its 
tabular values for the corresponding number of observations.

Results and discussion. Content of P1NP, serum osteocalcin 
and vitamin D determined on the basis of age, sex and severity 
of COPD.

The obtained results of P1NP concentration indicate a de-
crease in its content with age of patients. Thus, in the group 
of subjects under the age of 45 years, the content of P1NP 
was 48.75% higher compared with the group of patients aged 
75 years and older (p<0.001) (Table 2). In men and women 
with COPD, no significant difference in P1NP (35.42±15.42) 
and (39.83±11.99) ng/ml, respectively) (p >0.05). A signifi-
cant relationship was found between the age of patients and 
the level of P1NP (r=-0.46; p<0.05), which confirms the role 
of age as an inhibitory factor in the formation of bone tissue 
in patients with COPD.

The study of osteocalcin levels revealed a decrease in its 
content in the serum of patients suffering from COPD in the 
elderly compared with control group by 2.72 times and in 
1.88 times in young people. Thus, the level of osteocalcin in 
the control group ranged from (29.82±0.33) to (34.21±0.44) 
ng/ml, while in young patients it was (21.94±0.98) ng/ml, 
whereas with age it decreased up to (16.23±0.41) ng/ml in 
elderly patients and up to (11.78±0.75) ng/ml in persons of 
old age (p<0.05) (Table 2). Significant differences were found 
in the level of this indicator between the groups of young 
and mature people p=0.032), young people and the elderly 
(p=0.033) and young and old people (p=0.037), as well as in 
comparison with the control group (p=0.001).

A study of 25(OH)D concentration showed that all patients 
with COPD had vitamin D deficiency, while 23.08% of pa-
tients under the age of 45 had a severe form of deficiency. 
Among patients of advanced age, severe deficiency of vita-
min D was diagnosed in 70.59% of people, while among the 
elderly people it was diagnosed in 100% of cases (Table 2).
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Table 1. Distribution of patients with COPD by severity

Groups n Clinical characteristics

group A, GOLD I 15 mMRC = 0–1 and / or for CAT<10 points and up to 1 COPD exacerbation over the last year

group B, GOLD II 25 mMRC ≥ 2 and / or CAT ≥ 10 points and / or 0–1 COPD exacerbation over the last year

group C, GOLD III 20 mMRC = 0–1 and / or CAT<10 points and 2 or more COPD exacerbations over the last year

Group D, GOLD IV 6 mMRC ≥ 2 and / or CAT ≥ 10 points and 2 or more COPD exacerbations over the last year

Table 2. Markers of bone formation depending on the age of patients with COPD (M±SD)

Age P1NP
(ng/ml)

Osteocalcin
(ng/ml)

Vitamin D
(nmol/ )

up to 45 years, n=13 (young age) 38.65±0.64 21.94±0.98 30.04±0.50

45-59 years, n=21 (mature age) 38.78±0.57 15.71±0.51* 25.17±0.36

t
p1

0.449
0.661

2.032 
0.03

1.909
0.080

60-74 years, n=17 (grow old) 35.53±0.64* 16.23±0.41* 24.28±0.89*

t
p2

2.747 
0.011

2.047 
0.033 

3.432 
0.005

> 75 years, n=9 (very old) 25.81±0.56* 11.78±0.75* 7.59±0.51*

t
p3

4.471 
0.0007

2.207 
0.034

7.243 
0.00001

Total, n=66 37.29±0.34 15.87±0.36 25.52±0.30

Control group, n=24 37.63±0.78 32.015±0.36 66.88±5.11
Notes: 1) the sign * indicates a probable difference in parameters compared with patients with COPD at a young age (p<0,05);

2) p1 - the reliability of difference between groups of young and mature people;
3) p2 - the significance of difference between groups of young people and the elderly;
4) p3 - the significance of difference between groups of young people and the elderly.

Table 3. Markers of bone formation depending on the severity of COPD (M±SD)

COPD severity P1NP
(ng/ml)

Osteocalcin
(ng/ml)

Vitamin D
(nmol/l)

GOLD I n=15 37.77±0.29 25.63±0.94# 27.19±0.42#

GOLD ІІ n=25 38.60±0.51* 21.11±0.68# 27.87±0.44#

GOLD III n=20 38.57±0.95* 13.84±0.36* # 26.33±0.58#

GOLD IV n=6 29.65±1.22* # 13.15±0.46* # 15.51±0.78* #

Control group n=24 37.63±0.78 32.015±0.36 6.88±5.11
Notes: 1) The sign * indicates a probable difference in parameters compared with patients with COPD I (p<0.05);

2) The sign # indicates a probable difference in parameters compared to the control group (p<0.05).

The study of bone formation markers in patients with COPD 
depending on the severity of the disease revealed a decrease 
in P1NP by 27.39% in patients with GOLD IV compared with 
GOLD I (Table 3). Among patients with GOLD I, the number 
of patients with a decrease in P1NP made up 40.0%, among pa-
tients with GOLD II it made up 48.0%, among patients with 
GOLD III it made up 45.0% and among patients with GOLD 
IV such a decrease was in 66.67% of patients. Statistically 
significant changes in the level of propeptides were observed 
when comparing GOLD I and GOLD II (p=0.005), GOLD I and 
GOLD III (p=0.045), and GOLD I and GOLD IV (p =0.002).

Osteocalcin dynamics also decreased significantly in par-
allel with the progression of the disease. Thus, the concentra-

tion of osteocalcin ranged from (25.63±0.94) ng/ml in patients 
with GOLD I to (13.15±0.46) ng/ml in patients with GOLD IV 
(p=0.0036) (table 3). Among patients with GOLD I, the num-
ber of patients with a decrease in osteocalcin made up 66.67%, 
among patients with GOLD II, it made up 89.0%, in patients 
with GOLD III it made up 85.0% and in patients with GOLD 
IV such a decrease was found in all (100%) patients. The results 
indicate a significant decrease in bone formation process in pa-
tients with COPD, which is also confirmed by the established 
negative correlation between the level of osteocalcin and the 
severity of COPD (r=-0.36; p<0.05).

There was a deepening of vitamin D deficiency with an in-
creasing severity of COPD. Thus, among representatives of 
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GOLD IV the level of vitamin D decreased 1.75 times compared 
with patients with GOLD I. Severe form of vitamin D deficien-
cy was found in 46.67% of patients with GOLD I, in 40.0% 
of patients with GOLD II, in 65.0% of patients with GOLD III 
and in 100% of patients with GOLD IV (Table 3). Statistically 
significant changes in vitamin D levels were observed while 
comparing GOLD I and IV (t=5.51, p=0.0002). It was found 
that vitamin D deficiency depends on COPD severity, which is 
confirmed by the established feedback (r=-0.48; p<0.05).

We compared the levels of bone formation markers depending 
on the presence of such a causative factor of COPD as smok-
ing. Thus, P1NP level was significantly reduced in 8 (21.62%), 
vitamin D in 12 (32.33%) and osteocalcin in 14 (37.84%) pa-
tients with COPD who are smokers. Osteocalcin level was 
(14.67±0.45) ng/ml in smokers compared with (16.38±0.38) 
ng/ml in non-smokers (t=2.90, p<0.01); vitamin D level was 
(24.26±0.35) nmol/l in smokers compared with (26.74±0.49) 
nmol/l in non-smokers (t=4.11, p<0.01); P1NP level in smok-
ers was (34.82±0.57) ng/ml compared to (39.88±0.39) ng / ml, 
(t=7.33, p<0.001).

The received data show that along with an increasing age 
and increasing severity of COPD there is an inhibition of bone 
formation markers. Such processes occur on the background of 
vitamin D deficiency. Such an imbalance results in the creation 
of favourable conditions leading towards the development of 
osteoporosis.

All bone markers are products of bone collagen degradation 
[4]. Approximately 90% of organic bone matrix synthesized as 
procollagen consist of collagen of the first type [1]. P1NP in the 
serum directly depends on the amount of newly formed collagen 
which is deposited in the bone. Thus, P1NP is a true bone forma-
tion marker [4, 37].

Results of multiple studies suggest that P1NP assessment may 
be an additional tool in identifying high risk groups for bone 
loss [31], for preventing fractures and predicting the risk of their 
occurrence, as well as for monitoring the effectiveness of osteo-
tropic therapy in patients suffering from osteoporosis [30]. In 
addition, P1NP does not have hormonal activity which may give 
it an advantage over osteocalcin [34].

Some works have shown a likely impact of age on the vari-
ability in serum levels of PINP. A study of healthy children dem-
onstrated the highest P1NP level over the first year of life with 
a gradual decrease in its level up to puberty. There was no post-
natal P1NP peak; however, its levels remained higher than refer-
ence norms for adults [4]. Determination of P1NP level in the 
serum of healthy individuals of different ages showed a probable 
decrease in women and men under 45 years (47.74±21.31 ng/
ml, p=0.02), followed by an increase in PINP in women aged 
50-59 years (51.91±26.82 ng/ml, p=0.03), which corresponds to 
late postmenopausal period in Ukraine [30]. At the same time, 
P1NP level remained stable or slightly increased after the age 
of 70 years [7, 33]. In contrast, our study showed a progressive 
decrease in P1NP levels with age in patients with COPD.

Further studies have revealed a link between P1NP levels and 
the severity of fibrotic lesions [13, 22, 38]. P1NP levels in serum 
have been shown not only to be significantly higher than those 
in the control group, but also increased according to the sever-
ity of pulmonary fibrosis [13], liver fibrosis [38] and in patients 
with subclinical interstitial lung disease [22]. It shows that the 
reconstruction of the extracellular matrix may accompany sub-
clinical fibrosis before the onset of clinically obvious disease 
which led to the high level of P1NP as a marker of fibrogenesis.

Our data are consistent with the results of other studies which 

showed low levels of osteocalcin in 41% of patients suffering 
from COPD [36]. Some authors have suggested that the se-
verity of COPD in middle-aged and older men is associated 
with decreased bone formation, low metabolism and osteo-
genesis dysfunction [35]. The authors have established that 
serum osteocalcin and P1NP are independent variables up to 
percent FEV1. On the contrary, another study found no sig-
nificant differences in serum levels of P1NP, osteocalcin in 
men with stable COPD, whereas in women there were signifi-
cant differences in P1NP [25].

Numerous studies have revealed that vitamin D deficiency 
is relatively common in patients suffering from COPD and is 
associated with increased respiratory symptoms, decreased pul-
monary function, increased frequency of severe exacerbations 
[14, 19, 21, 23, 32], thickening of the airway walls on the com-
puted tomography of the chest [11], as well as suppression of 
Th1 and Th17 reactions, which are involved in the pathogenesis 
of COPD [19]. Comparison of the obtained values between the 
groups shows that the decrease in the level of 25(OH)D in the 
serum of patients with COPD occurs gradually from 1 to 2 de-
grees of COPD and is inversely correlated with inflammatory 
cytokines [9], exacerbation and age of patients [3] consistent 
with our results.

It has been established that the mucous membrane of the 
respiratory tract is a place where local synthesis of the active 
metabolite of vitamin D(1.25 (OH)2D) occurs, i.e. the process 
which can be influenced by inflammatory mediators. As a conse-
quence, mucositis and other factors associated with COPD may 
modulate the protective effects of 1.25(OH)2D [32]. However, 
the link between clinical signs of COPD and vitamin D levels 
remains controversial, so vitamin D is not yet considered a rep-
resentative biomarker for COPD phenotypes [28].

The literature describes that vitamin D used in patients 
with COPD improves pulmonary function (FEV1, FEV1/
FVC), 6-minute walk test and reduces acute exacerbation, 
sputum volume and CAT [21] as well as significantly reduces 
inflammation due to a decrease in serum levels of RANKL, 
TNF-α and IL-1 and an increase in IL-10, which simultane-
ously reduces bone loss [15]. Several studies have shown that 
vitamin D status correlates with bone mineral density in pa-
tients with COPD. Thus, at the beginning of the study 100 
patients with stable COPD and vitamin D deficiency showed 
the risk of osteoporosis increased by 7.5 times over a 3-year 
follow-up period [25]. Taking into account the presence of 
hypovitaminosis D in the structure of bone metabolism, there 
is a predominance of resorption processes over bone neo-
plasms resulting in the deposition of osteoid in the absence 
of adequate mineralization [5]. On the contrary, a 6-month 
supplement to the standard treatment with vitamin D in the 
volume of 200,000 IU per month did not show additional 
clinical benefits among patients with COPD [10].

Therefore, it seems likely that COPD is associated with a de-
creased function of bone-forming osteoblasts which leads to low 
bone metabolism. It should be still noted that there exist many 
factors which may alter bone metabolism to varying degrees in 
patients suffering from COPD, including glucocorticoid use, hy-
poxia, vitamin D deficiency etc. The study provides evidence 
that bone formation disorders are a result of a combination of 
several mutually aggravating factors: age, smoking and COPD 
severity. Taking into account that the first signs of these disor-
ders, and namely a decrease in vitamin D and osteocalcin levels, 
are diagnosed as early as GOLD I, it can be argued that COPD 
is the leading factor.
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Conclusions:
1. Disorders of bone metabolism in patients with COPD are as-
sociated with a number of factors with an increase in the degree 
of COPD severity, presence of adverse etiological factors and 
the age of patients.
2. In patients with COPD revealed a decrease in markers of 
bone formation which are directly dependent on the severity of 
COPD. Thus, P1NP level decreased by 27.39% in patients with 
COPD, stage IV, compared with patients with stage I (p<0.05). 
66.67% of patients with GOLD I and 100% with GOLD IV 
showed a decrease in osteocalcin.
3. Disorders of bone metabolism occur on the background of 
vitamin D deficiency which is diagnosed in all patients with 
COPD. It should be noted that the level of vitamin D in patients 
with GOLD IV decreased by 1.75 times compared with patients 
with GOLD I (p<0,05).
4. Patients with COPD who smoke show a suppression of bone 
formation which is reflected in the number of patients with de-
creased levels of P1NP, osteocalcin and vitamin D (21.62%, 
37.84% and 32.33%, respectively).
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SUMMARY

BONE FORMATION MARKERS (N-TERMINAL PRO-
PEPTIDE TYPE I PROCOLLAGEN, OSTEOCALCIN 
AND VITAMIN D) AS EARLY PREDICTORS OF OSTEO-
POROSIS IN PATIENTS SUFFERING FROM CHRONIC 
OBSTRUCTIVE LUNG DISEASE

Masik N., Matviichuk M., Masik O.

National Pyrogov Memorial Medical University, Vinnytsia, 
Ukraine

The aim of the work was to find out whether markers of bone 
formation can be early predictors of osteoporosis in patients 
with COPD.

The study involved 66 patients with COPD with disease dura-
tion from 10 to 30 years, age 53.59±12.83 years. 37 (66.06%) 
patients smoked, the pack / year index was (29.08±16.62). Ac-
cording to the results of CAT testing, all patients were divided 
into 4 clinical groups: GOLD I-IV. The content of serum mark-
ers of bone formation was determined: N-terminal procollagen 
type I propeptide (PINP), osteocalcin and vitamin D depending 
on the age and severity of COPD.

A decrease in all markers of bone formation was found with 
the age of patients and the severity of COPD. Thus, in patients 
under 45 years, the P1NP level was 48.75% higher than in pa-
tients aged 75 and older (p<0.001). A significant relationship 
was established between the age of patients and the P1NP level 
(r= -0.46; p=<0.05). With GOLD I, a decrease in the P1NP con-
tent was observed in 40.0% of patients, with GOLD II - 48.0%, 
GOLD III - in 45.0%, and with GOLD IV, such a decrease was 
in 66.67% of patients.

The level of osteocalcin decreased in patients with COPD of 
old age compared with the control by 2.72 times and in young 
people - by 1.88 times. With GOLD I, a decrease in osteocalcin 
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content was observed in 66.67%, with GOLD II - 89.0%, GOLD 
III - in 85.0%, and with GOLD IV, a decrease was observed in 
all (100%) patients.

The concentration of vitamin D was reduced in all patients 
with COPD, and severe vitamin D deficiency was diagnosed 
in 23.08% of patients under 45 years, in 70.59% of elderly pa-
tients, in 100% of elderly people. Among the representatives of 
GOLD IV, the level of vitamin D decreased by 1.75 times as 
compared with patients with GOLD I. A severe form of vitamin 
D deficiency was diagnosed in 46.67% of patients with GOLD I, 
40.0% in GOLD II, 65.0% in GOLD III, and in 100% of patients 
with GOLD IV.

The data obtained indicate that with increasing age and in-
creasing severity of COPD, the formation of markers of bone 
tissue formation is inhibited. These processes occur against the 
background of vitamin D deficiency. As a result of this imbal-
ance, favorable conditions are created for the development of 
osteoporosis. Considering that the first signs of these disorders, 
in particular a decrease in the levels of vitamin D and osteocal-
cin, are diagnosed already with GOLD I, it can be argued that 
COPD is the leading factor.

Keywords: chronic obstructive pulmonary disease (COPD), 
osteoporosis, markers of bone tissue formation, N-terminal pro-
peptide of type I procollagen, osteocalcin, vitamin D.

РЕЗЮМЕ

МАРКЕРЫ ФОРМИРОВАНИЯ КОСТНОЙ ТКАНИ 
(N-ТЕРМИНАЛЬНЫЙ ПРОПЕПТИД ПРОКОЛЛАГЕ-
НА I ТИПА, ОСТЕОКАЛЬЦИН И ВИТАМИН D) КАК 
РАННИЕ ПРЕДИКТОРЫ ОСТЕОПОРОЗА У БОЛЬ-
НЫХ ХРОНИЧЕСКОЙ ОБСТРУКТИВНОЙ БОЛЕЗ-
НЬЮ ЛЕГКИХ 

Масик Н.П., Матвийчук Н.В., Масик О.И.

Винницкий национальный медицинский университет им. 
Н.И. Пирогова, Украина

Цель исследования - определить, являются ли маркеры 
костного формирования ранними предикторами остеопоро-
за у больных хронической обструктивной болезнью легких.

Обследовано 66 больных хронической обструктивной бо-
лезнью легких (ХОБЛ) длительностью заболевания от 10 до 
30 лет, в возрасте 53,59±12,83 лет. 37 (66,06%) пациентов 
курили, индекс пачко/лет составил 29,08±16,62. По резуль-
татам тестирования САТ всех больных разделили на 4 кли-
нические группы: GOLD І-ІV. Определяли содержание сы-
вороточных маркеров образования кости: N-терминальный 
пропептид проколлагена первого типа (PINP), остеокальцин 
и витамин D в зависимости от возраста и тяжести ХОБЛ. 

Установлено снижение всех маркеров формирования ко-
сти в зависимости от возраста больных и тяжести заболе-
вания. У больных в возрасте до 45 лет уровень P1NP был на 
48,75% выше в сравнении с больными в возрасте 75 лет и стар-
ше (p<0,001). Установлена достоверная связь между возрастом 
больных и уровнем P1NP (r=-0,46; p=<0,05). При GOLD I сни-
жение содержания P1NP выявлено у 6 (40,0%) пациентов, при 
GOLD II – у 12 (48,0%), GOLD III – у 9 (45,0%) и при GOLD ІV 
такое снижение было у 4 (66,67%) пациентов.

Уровень остеокальцина понизился у больных ХОБЛ стар-
ческого возраста в сравнении с контролем в 2,72 раз и лица-
ми молодого возраста - в 1,88 раза. При GOLD I снижение 

содержания остеокальцина наблюдалось у 10 (66,67%), при 
GOLD II – у 22 (89,0%), GOLD III - у 17 (85,0%) и при GOLD 
IV снижение было у всех 6 (100%) пациентов.

Концентрация витамина D была снижена у всех больных 
ХОБЛ, а тяжелый дефицит витамина D диагностирован у 
23,08% пациентов в возрасте до 45 лет, у 70,59% больных 
пожилого возраста и у всех лиц старческого возраста. У 
представителей GOLD ІV уровень витамина D был снижен 
в 1,75 раз в сравнении с больными GOLD І. Тяжелую форму 
дефицита витамина D диагностировали у 7 (46,67%) боль-
ных GOLD І, у 10 (40,0%) - GOLD ІІ, у 13 (65,0%)- GOLD ІІІ 
и у всех пациентов GOLD ІV.

Полученные данные свидетельствуют, что с увеличени-
ем возраста и усилением тяжести ХОБЛ отмечается угне-
тение образования маркеров формирования костной ткани. 
Эти процессы происходят на фоне дефицита витамина D. 
В результате такого дисбаланса создаются благоприятные 
условия для развития остеопороза. Учитывая, что первые 
признаки этих нарушений, в частности уменьшение уров-
ней витамина D и остеокальцина, диагностируются уже при 
GOLD I – можно утверждать, что фактор ХОБЛ является 
ведущим. 

reziume

Zvlovani qsovilis formirebis markerebi (I  ti-
pis prokolagenis N-terminaluri polipeptidi, 
osteokalcini da vitamini D), rogorc osteopo-
rozis adreuli prediqtorebi pacientebSi filt-
vebis qronikuli obstruqciuli daavadebiT

n.masiki, n.matviiCuki, o.masiki

vinicas n.pirogovis sax. erovnuli samedicino 
universiteti, ukraina

kvlevis mizans warmoadgenda gansazRvra imi-
sa, Tu ramdenad warmoadgens Zvlovani qsovilis 
formirebis markerebi osteoporozis adreul 
prediqtorebs pacientebSi filtvebis qronikuli 
obstruqciuli daavadebiT (fqod).
gamokvleulia 66 pacienti fqod-iT, daavadebis 

xangrZlivoba – 10-30 weli, pacientebis asaki - 
53,59±12,83 weli. 37  (66,06%) pacienti eweoda si-
garets, kolofi/wlis indeqsi - 29,08±16,62. САТ-
testirebis Sedegebis mixedviT yvela pacienti 
daiyo 4  klinikur jgufad: GOLD І - ІV. pacientis 
asakis da fqod-is simZimis mixedviT ganisazRvra 
Zvlis warmoqmnis Sratismieri markerebi: I  ti-
pis prokolagenis N-terminaluri polipeptidi 
(P1NP), osteokalcini da vitamini D. 
dadgenilia Zvlis formirebis yvela marker-

is Semcireba pacientebis asakis da daavadebis 
simZimisagan damokidebulebiT. 45 wlamde asakis 
pacientebis P1NP-is done Seadgenda 48,75%-iT 
mets 75 wlis da meti asakis pacientebTan Sedare-
biT (p<0,001). dadgenilia sarwmuno kavSiri paci-
entebis asaksa da P1NP-is dones Soris (r=-0,46; 
p<0,05). GOLD I -Si P1NP-is Semcvelobis Semcireba 
gamouvlinda 6 (40,0%) pacients, GOLD II –Si - 12-s 
(48,0%), GOLD III–Si – 9-s (45,0%), GOLD ІV–Si - 4-s 
(66,67%).
osteokalcinis done xandazmuli asakis pacien-
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tebSi fqod-iT, sakontrolosTan SedarebiT, Sem-
cirda 2,72-jer, axalgazrda asakis pacientebTan 
SedarebiT ki – 1,88-jer. GOLD I –Si osteokalci-
nis Semcvelobis Semcireba aRiniSna 10  (66,67%) 
pacientSi, GOLD II –Si - 22-Si (89,0%),GOLD III–Si – 
17-Si (85,0%), GOLD ІV–Si - eqvsive (100%) pacientSi. 
vitamini D-s koncentracia Semcirebuli iyo 

yvela pacientSi fqod-iT, xolo vitamini D-s 
mZime deficiti diagnostirda 45 wlamde asakis 
pacientTa 23,08%-Si, xandazmuli asakis pacien-
tebis 70,59%-Si da moxucebulobiTi asakis yvela 
pacientSi.

GOLD ІV–Si vitamini D-s done Semcirebuli iyo 
1,75-jer, GOLD І-Tan SedarebiT. vitamini D-s mZime 

deficiti diagnostirda: GOLD I –Si - 7 (46,67%) 
pacientSi, GOLD II –Si - 10 (40,0%), GOLD III–Si – 13 
(65,0%), GOLD ІV–Si – yvela pacientSi.
miRebuli Sedegebi miuTiTebs, rom asakis mate-

basTan da fqod-is damZimebasTan erTad aRiniS-
neba Zvlovani qsovilis formirebis markerebis 
warmoqmnis daTrgunva. es procesebi mimdinareobs 
vitamin D-s deficitis fonze. aseTi disbalansi 
qmnis xelsayrel pirobebs osteoporozis ganvi-
TarebisaTvis. imis gaTvaliswinebiT, rom am dar-
Rvevebis pirveli niSnebi, kerZod - vitamin D-s da 
osteokalcinis donis Semcireba, diagnostirdeba 
ukve GOLD I –Si, SeiZleba gakeTdes daskvna, rom 
fqod warmoadgens wamyvan faqtors. 

CLINICAL CHARACTERISTICS OF ALS IN GEORGIAN PATIENTS
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“Does it take place through simple propagation, extending 
gradually across the neuroglia?” [1] This is what French Neurol-
ogist -J.M Charcot has been questioning regarding amyotrophic 
lateral sclerosis progression in his lectures on the diseases of the 
nervous system in 1877. It’s been 145 years since, even though 
many questions have been answered, the cause of amyotrophic 
lateral sclerosis (ALS) remains today unknown for most of the 
patients with the disease. the aim of this article is to describe 
the clinical characteristics of Georgian ALS patients. ALS onset 
and progression vary greatly among individuals, so these data 
provide additional insight into the phenotypic differences within 
a national population. An understanding of symptoms of ALS 
onset may help clinicians make a quicker diagnosis, which could 
lead to earlier therapeutic interventions. 

Material and methods. Overall 47 patients with ALS were 
investigated, among them 24 male (51.06%), 23 female (48.9%), 
aged 25-84 (Table 1) we documented clinical manifestations of 
the disease in those patients, age at diagnosis, Patient survey of 
clinical symptoms was taken using Mayo Clinic Lab. Neurol-
ogy patient form , Cognitive changes assessed via Addenbrooke 
Cognitive Examination scale ( ACE III ), and frontal behavioral 
inventory, diagnosis of FTD was based on Strong criteria of 
FTD. Patient functional status was assessed with ALSFRS-R. 
Diagnosis of ALS was based on the new Gold coast criteria -in-
corporating progressive motor impairment documented by his-
tory or repeated clinical assessment, preceded by normal motor 
function, and presence of upper and lower motor neuron dys-
function in at least 1 body region, (with upper and lower motor 
neuron dysfunction noted in the same body region if only one 
body region is involved) or lower motor neuron dysfunction in 
at least 2 body regions, most importantly excluding other dis-
eases.[7] All patients underwent nerve conduction studies and 

needle electromyography , In patients with signs of dementia or 
suspicion of other diseases MRI of Head and Spine was done. 
Those with unexplained sensory signs or symptoms, abnormal 
nerve conduction studies, weakness in the distribution of in-
dividual motor nerves, or any abnormality on cervical or head 
MRI suggestive of an alternate diagnosis such as spinal steno-
sis or cervical myelopathy, multiple sclerosis were not included 
in the study. Patients diagnosed with conditions such as spinal 
muscular atrophy, Kennedy syndrome, monomelic amyotrophy, 
Hirayama syndrome, or multifocal motor neuropathy were ex-
cluded from the study.

Results and discussion. Age of onset. Recent studies have 
shown that the mean age of ALS onset is between 51 and 66 
years [4]. When compared with patients from Asian countries , 
ALS usually strikes patients in Europe later in life. The greater 
age at ALS onset in Europe may be partly explained by the use 
of population-based studies [4,5] the mean age at ALS onset in 
Georgian was found to be 58.30 years, patients were aged 26 to 
84 years, 63.8% of the patients were 50–69 years old (Table 1) 
ALS begins with nonspecific symptoms that can mimic those of 
other neuromuscular diseases. ALS diagnosis can therefore be 
delayed if a misdiagnosis occurs in the early stages. Due to the 
lack of valid diagnostic biomarkers, diagnostic delay is marked. 
ALS is diagnosed clinically through progressive symptoms, 
which takes time to demonstrate. According to recent studies, 
diagnostic delays typically range from 9 to 24 months in differ-
ent populations [6,8,9]. According to our data, the average time 
to diagnose ALS was 6 to 15 months from onset of symptoms, 
key factors for diagnostic delay were referrals to specialists 
rather than neurologists, and consequent misdiagnosis resulting 
in unnecessary procedures, patients with a bulbar onset were di-
agnosed earlier than those with spinal onset.


