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The study included 120 patients with the bronchitic phenotype, 20 patients with the emphysematous phenotype of chronic
obstructive pulmonary disease, and 20 apparently healthy persons, aged 30—65 years. Body mass index was calculated using the
formula: BMI = weight, kg / height, m? (kg/m?). Obesity was registered at a body mass index of >30 kg/m?. Blood pressure was
measured by the Korotkoff method. Systolic and diastolic blood pressure were determined. The study of the concentration of major
lipids in blood plasma was performed on an empty stomach after a 14-hour fast, using the Cobas 6000 analyzer by an enzymatic
colorimetric method. The body mass index data indicated a predominance of obesity in individuals with the bronchitic phenotype of
chronic obstructive pulmonary disease. Contrary to the commonly accepted view that hyperlipidemia is characteristic of the bronchitic
phenotype of chronic obstructive pulmonary disease, this form of lipid metabolism disorder was also detected in the emphysematous
phenotype of the disease. Thus, the results of the study established a clear tendency toward the development of cardiovascular
comorbid pathology in the presence of both the bronchitic and emphysematous phenotypes of chronic obstructive pulmonary disease.

Key words: chronic obstructive pulmonary disease, bronchitic phenotype, emphysematous phenotype, risk factors, plasma
lipids, hyperlipidemia.
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OCOBJIMBOCTI ®EHOTUIIIYHOI XAPAKTEPUCTUKHN XBOPUX HA XPOHIYHE
OBCTPYKTUBHE 3AXBOPIOBAHHSI JIETEHIB Y NONYJISILII ASEPBAUIKAHY

VY nocmimkeHHi B3 y4yacte 120 xBopux i3 OposxitmuHuM, 20 — 3 emdizeMaTo3HUM (EHOTHIIAMH XPOHIYHOrO
00CTPYKTUBHOT'O 3aXBOPIOBAHHS JieTeHb Ta 20 IMpaKTUIHO 310poBHX 0ocib y Bimi Bixg 30 10 65 pokis. [Haekc Macu Tina po3paxoByBan
3a Qopmynoro: IMT = Bara, kr/3pict, M (kr/m?). OXUpIHHS PEECTpPyBaNy MpH iHACKCI Macu Tina >30 kr/M2. AprepianbHuil THCK
BUMiproBay 3a MetooM KopotkoBa. Bu3Hauanu cucToniuHui Ta miacTonivHuil apTepiaabHuil THCK. JJOCHipKeHHsT KOHIeHTpail
OCHOBHUX JIITIIIB Y IU1a3Mi KPOBI IPOBOAMIIOCS HaTIIecepLe micis 14-roquHuoro ronoxysanHs Ha arapati Cobas 6000 3a Joromororo
€H3UMATHYHOTO KOJIOPUMETPUYHOTO MeToy. JlaHi iHAeKCY MacH Tijia BKa3yBaJli Ha [epeBaXKaHHs OKHUPIHHS y 0Ci0 i3 OpOHXITHYHUM
(hEeHOTUIIOM XPOHIYHOTO OOCTPYKTHMBHOIO 3aXBOPIOBaHHS JiereHb. Ha BiIMiHy BiJ 3araJlbHOBU3HAHOI JYyMKH MO Te, LIO
rinepimnieMist BlracTHBa OPOHXITHIHOMY (DEHOTHITY XPOHIYHOTO OOCTPYKTHBHOTO 3aXBOPIOBAHHS JIeTeHb, ISl (hopMa MOpyIICHHS
JITiIHOro 0OMiHY TaKoX BHSIBISUIACS il mpu eMdizeMaTo3HOMY (EHOTHUITI 3aXBOPIOBAHHS. TakuM YHMHOM, pe3yJbTaTH JOCIIHKSHHS
BUSBWIM SIBHY TEHJCHIIO 10 (OopMyBaHHS CeplEeBO-CYJMHHOI KOMOPOiAHOI maroyorii 3a HasBHOCTI SIK OPOHXITHYHOIO, TaK i

eM(i3eMaTo3HOro (PEHOTHIIIB XPOHITHOTO OOCTPYKTHBHOTO 3aXBOPIOBAHHS JICTCHb.
KurouoBi ci1oBa: xpoHiuHe 0OCTPYKTHBHE 3aXBOPIOBaHHS JieT€Hb, OpOHXiTHYHUN (eHoTu, emdizemaTosuuii Gpenorui,

(hakTOpH pU3MKY, IA3MOBI JIiITiIH, TilePIiMTiaeMis.

Chronic obstructive pulmonary disease (COPD)
is one of the leading causes of morbidity and
mortality [12, 17]. For an accurate assessment of the
clinical forms of COPD, information on phenotypes
is necessary. Phenotypes reflect clinical features and
demonstrate the most important differences between
patients [9]. The term “phenotype” was introduced to
distinguish different subgroups of COPD patients.
The latest GOLD classification is the closest to the
phenotypic approach [14].

A phenotype is a physical type or a biochemical
characteristic that reflects the interaction between
phenotype and genotype, and it has a significant
impact on prognosis [2, 13]. Based on the
identification of the phenotype, the following data
can be obtained: clinical outcomes of the disease,
symptoms and their severity, frequency of
complications, rate of disease progression, and
mortality rate. In recent years, the following
phenotypes have been distinguished: emphysematous
(cachectic), bronchitic (metabolic), COPD—asthma
overlap, systemic inflammation, COPD in women,
COPD in untreated patients, and COPD with frequent
exacerbations. The bronchitic and emphysematous
phenotypes are the most frequently registered.
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Patients with the emphysematous phenotype are
characterized by a low fat mass, osteoporosis,
reduced body weight, low muscle mass, and
emphysema. Patients with the bronchitic (metabolic)
phenotype present with increased body weight,
atherosclerosis, thickening of the bronchial walls, and
high fat mass. Patients with the bronchitic phenotype
of COPD exhibit a lesser degree of obstruction, but
they more frequently suffer from cardiovascular
diseases, among which arterial hypertension (AH) is
most commonly registered, accounting for 57.5 % of
cases. They present with characteristic features of
coronary atherosclerosis [5, 6]. In another study, it
was found that in the presence of COPD, a decrease
in BMI is observed, due to a reduction in the
proportion of patients with overweight and obesity
[10, 12]. Thus, it is considered necessary to develop a
comprehensive management strategy for COPD
patients based on phenotype within primary health
care [3]. An important fact is that frequent COPD
exacerbations lead to significant economic costs,
especially when treatment in the intensive care unit is
required. In addition, frequent COPD exacerbations
reduce the patient's quality of life and accelerate
disease progression [4, 12]. All the above served as

https://pdmu.edu.ua/ ta https://womab.com.ua/ua/



ISSN 2079-8334. Céim meouyunu ma odionozii. 2026. Ne 3 (97)

the basis for further study of clinical parameters in a
comparative aspect between patients with the
bronchitic and emphysematous phenotypes of COPD.

The purpose of the study was to investigate the
features of clinical manifestations of the bronchitic
and emphysematous phenotypes of COPD in the
population of the Republic of Azerbaijan.

Materials and methods. The study was
conducted from 2020 to 2023 at the Department of
Therapy of Azerbaijan State Institute of Advanced
Medical Education named after A.Aliyev, and the
Republican  Clinical Hospital named after
Academician M.A. Mirgasimov.

The examined persons were divided into three
subgroups: one main group and two control groups:

— The main group included 120 patients with the
bronchitic phenotype of COPD of different categories
(A, B, E).

— Control group 1 consisted of 20 patients. They
were diagnosed with the emphysematous phenotype
of COPD.

— Control group 2 consisted of 20 apparently
healthy persons. The age of the examined persons
ranged from 30 to 65 years.

Blood pressure (BP) was measured by the
Korotkoff method. Systolic and diastolic blood
pressure (SBP, DBP) were determined. Body mass
index (BMI) was calculated using the formula: BMI
= weight, kg / height, m?. Overweight corresponds to
a BMI 0f25.0-29.9 kg/m?, obesity class I —30.0-34.9

kg/m?, class I — 35.0-39.9 kg/m?, class III — 40.0-
49.9 kg/m?, class IV — 50.0-59.0 kg/m?, class V — >
60 kg/m?, according to the recommendations of WHO
[9]. In addition, the parameters of the main risk factor
for COPD, tobacco smoking, were calculated in the
patient groups: smoking duration (SD) and the pack-
years index (PYT). PYI = SD x number of cigarettes
smoked per day / 20, where 20 is the number of
cigarettes in one pack. The unit of measurement for
PYT is pack-years.

The study of the concentration of major plasma
lipids was performed on an empty stomach after a 14-
hour fast, using a Cobas-6000 analyzer by an
enzymatic colorimetric method. The reference values
for the major lipids were as follows: total cholesterol
(TC) < 5.0 mmol/L (190 mg/dL), triglycerides (TG)
< 1.7 mmol/L (150 mg/dL), high-density lipoproteins
(HDL) > 1.0 mmol/L (40 mg/dL) for males, > 1.2
mmol/L (46 mg/dL) for females, low-density
lipoproteins (LDL) < 3.0 mmol/L (115 mg/dL).

For statistical analysis, differences between
groups were assessed using analysis of variance
(ANOVA) and tests for homogeneity of variance (in
particular, for cases of equal variances). For data with
a non-normal distribution, the Mann-Whitney test
was applied. A value of p<0.05 was considered
statistically significant.

Results of the study. Table 1 presents the age
and gender characteristics of the examined patient
groups.

Table 1
Age and gender characteristics of the examined groups of patients
Groups
Indicators Main group, COPD, Control group, apparently Control group, COPD,
bronchitic phenotype (n=120) healthy persons (n=20) emphysematous phenotype (n=20)

(years) P1<0.001 P2 <0.001
Gender (%)
Males 109 (90.83 %) 7 (35.00 %) 19 (95.50 %)

P1<0.001 P>>0.05
Females 11 (9.16 %) 13 (65.00 %) 1 (5.00 %)

P1<0.001 P»>0.05

Note: P1 — significance between the main and control (healthy) groups; P2 — significance between the main and control

(emphysematous) groups.

Analysis of blood pressure indicators revealed that
in persons with the bronchitic phenotype of COPD, the
mean systolic blood pressure (SBP) was 128.33+13.32,
and in those with the emphysematous phenotype —
126.00+11.88 mmHg, which was statistically
significantly higher compared to the control group of
apparently healthy persons — 110.75+8.47 mmHg
(p<0.001). However, the difference between SBP values
in the bronchitic and emphysematous phenotypes was
not statistically significant (p>0.05).

The mean diastolic blood pressure (DBP) in
persons with COPD with the bronchitic phenotype
was  81.667+5.47 mmHg, and with the
emphysematous phenotype — 81.00+6.46 mmHg,
with no statistically significant difference (p>0.05),
but it was significantly higher compared to the group
of apparently healthy persons — 71.95+6.46 mmHg
(p<0.001). Fig. 1 presents the main indicators of
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plasma lipids in persons with the bronchitic and
emphysematous phenotypes of COPD.

As can be seen from the diagram, in patients
with the bronchitic phenotype of COPD, the mean
plasma total cholesterol (TC) level was 241.31+47.83
mg/dL, and in those with the emphysematous
phenotype — 196.9+34.01 mg/dL; however, the values
did not significantly differ (p>0.05) compared to the
group of apparently healthy persons — 184.85+17.193
mg/dL (p<0.05).

The mean plasma triglyceride (TG) level in
persons with the bronchitic phenotype of COPD was
235.968+72.61 mg/dL, and in patients with the
emphysematous phenotype — 220.1+51.76 mg/dL,
with no statistically significant difference (p>0.05), but
it was significantly higher compared to the group of
apparently healthy persons — 178.93+£31.15 mg/dL
(p<0.05).
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The mean plasma HDL level in patients with the
bronchitic phenotype of COPD was 42.03+6.24
mg/dL, in those with the emphysematous phenotype
— 40.34£2.68 mg/dL, and in apparently healthy
persons — 41.70£1.976 mg/dL, with no statistically
significant difference (p>0.05).

Bronchitis phenotype
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Emphysematous phenotype

241.31* 235.96%

Apparently healthy persons
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TC TG HDL
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Fig. 1. Main indicators of plasma lipids in patients with
bronchitic and emphysematous phenotypes of COPD. p —
significance between groups: * — p>0.05, ns; ** — p<0.05; # —
p<0.001.

The mean plasma LDL level in patients with the
bronchitic phenotype of COPD was 152.09+45.81
mg/dL, and in those with the emphysematous phenotype
—201.10+51.8 mg/dL, which was significantly higher
with a high degree of significance (p<0.001). In the
group of apparently healthy persons, this parameter was
107.315+16.67 mg/dL, which was significantly lower
compared to the aforementioned groups and
corresponded to the normal range (p<0.001).

Discussion. Given the contradictory nature of
certain results, we aimed to study the features of
individual clinical parameters in patients with COPD
with bronchitic and emphysematous phenotypes in
the population of the Republic of Azerbaijan.
Therefore, the first parameter discussed in our study
was the Quetelet index, or body mass index (BMI).

It is known that patients with the bronchitic
phenotype have excessive body weight, overly
developed abdominal adipose tissue, and frequent
dyslipidemia [1].

In our study, the finding was confirmed that in the
presence of the bronchitic phenotype, the BMI value
corresponded to the criterion of grade I obesity (30.97+4.6
kg/m?), while in patients with the emphysematous
phenotype of COPD, this parameter corresponded to the
normal BMI range (21.64+1.98 kg/m?), and the difference
was statistically significant (p<0.001).

Thus, discussing the obtained results, it should
be noted that BMI assessment in the presence of the
bronchitic phenotype of COPD predominantly
reveals obesity. As for the parameters characterizing
the state of lipid metabolism, it is necessary to note
the presence of several significant differences, which
is very important in terms of clinical application.

Studies from 20162024 have established that
the bronchitic phenotype occurs against the
background of pronounced atherogenic dyslipidemia,
whereas for the emphysematous type, a normal or
even reduced cholesterol level is more characteristic,
but with signs of lipid peroxidation. It has been found
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that patients with the bronchitic component and
frequent exacerbations have significantly higher
levels of TG and LDL, along with a reduced HDL
level. This is associated with elevated levels of
interleukin-8 (IL-8) and C-reactive protein (CRP) [1].

In another study, it was found that in patients
with predominant emphysema, the TC and LDL
levels were significantly lower than in patients with
the bronchitic phenotype. However, the low
cholesterol level in these patients directly correlated
with a decrease in BMI and skeletal muscle wasting,
acting as a marker of an unfavorable metabolic
prognosis (the "energy-wasting" syndrome) [7].

In our study, the BMI in patients with the
emphysematous phenotype, compared to the
bronchitic (metabolic) phenotype, was within the
normal range (21.64+1.98 kg/m?), and no signs of
wasting or a radiological picture of pronounced
emphysema were observed in this group of patients.

Taking into account the influence of a long
smoking history on the development of COPD, we also
paid attention to this parameter. The study of the
emphysematous phenotype of COPD against the
background of a long smoking history over the past 10
years (2016-2026) has shifted to the subcellular level.

Studies have demonstrated that tobacco smoke
toxins in combination with alveolar destruction trigger
a unique "vicious cycle": lipid oxidative stress and
membrane instability. In this case, in smokers with
emphysema (unlike those with bronchitis), the total
blood cholesterol level may remain normal, but its
quality and structure are profoundly altered [8, 12, 15].
In another study, the effect of prolonged smoking on
metabolic parameters was investigated. It was
demonstrated that in smoking patients with COPD,
chemical oxidative stress is observed (accompanied by
a decrease in uric acid levels as an antioxidant). This
directly induces a qualitative imbalance of lipids. In
emphysematous lung damage, tobacco smoke
enhances the modification of lipoproteins, which leads
to damage of alveocyte membranes even at a
borderline-normal level of total cholesterol [12, 16].

In our study, in the group of patients with the
emphysematous phenotype, the smoking duration
(SD) was 29.95+6.0 years, and the pack-years were
44.57+8.4. Here, it would be appropriate to note that
the development of metabolic and cardiovascular
disorders, in particular dyslipidemia with high levels
of atherogenic lipids, is also influenced by another
risk factor — the atherogenic lipid status. Given that in
the isolated emphysematous phenotype of COPD, the
body undergoes so-called "metabolic wasting" due to
oxidative stress, with low levels of TC and
atherogenic lipid fractions, it can be assumed that in
our study, the high values of the latter and the
clinically unexpressed "cachectic/emphysematous"
status of the patients suggest a mixed phenotype of
COPD with the presence of two risk factors for
atherogenesis tobacco smoking and the
corresponding nutritional behavioral status.

An analysis of international studies over the past
5 years reveals the so-called "lipid paradox" in
COPD, concerning the key lipid profile parameters —
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TC, TG, LDL, and HDL — across different disease
phenotypes. These contradictions are attributed to the
interplay of systemic inflammation, hypoxia,
smoking, and the nutritional status of patients. The
findings contain controversial and paradoxical
conclusions. Thus, the classical concept regarding the
metabolic phenotype of COPD, characterized by high
levels of TG and LDL, which increases
cardiovascular risk, contradicts the recent genetic and
epidemiological data that question this concept [1].

In a large-scale study based on data utilizing
Mendelian randomization, researchers discovered an
unexpected protective role of hypercholesterolemia.
It was demonstrated that genetically determined high
levels of TC and LDL are causally associated with a
reduced risk of severe COPD exacerbations and better
lung function parameters (FEV1). This completely
contradicts the standard cardiovascular paradigm
regarding the detrimental effects of high TC levels in
metabolic syndrome [1, 11, 16].

We have established that, contrary to the widely
accepted notion that hyperlipidemia is characteristic
of the bronchitic phenotype of COPD, this form of
lipid metabolism disorder is also identified in the
emphysematous phenotype and constitutes the basis

for the development of comorbid cardiovascular
pathology in these patients. This is further supported
by the fact that our study established a clear tendency
toward the development of arterial hypertension in
both the bronchitic and emphysematous phenotypes
of COPD. The cause of this tendency lies in the
development of atherosclerotic lesions of the vascular
wall, which leads to a loss of its elasticity, the
development of rigidity, and, as a consequence, an
increase in total wvascular resistance with the
development of arterial hypertension. All the above
may serve as a basis for revising the key
characteristics of the emphysematous phenotype
(especially the mixed phenotype) and for recognizing
the presence of its metabolic component. In this
regard, it is important to note that our study
established a significantly high population level of
atherogenic lipid fractions. This, in our view, also
contributed to the high levels of atherogenic lipids in
the examined patients with both the bronchitic and
emphysematous phenotypes of COPD. This finding
should undoubtedly be taken into account when
developing preventive and therapeutic strategies for
COPD patients with the bronchitic and
emphysematous phenotypes.

Conclusions

1. Our study confirmed the presence of a BMI corresponding to the criterion of grade I obesity in patients
with the bronchitic phenotype of COPD.

2. In patients with the bronchitic and emphysematous phenotypes of COPD, an increase in atherogenic
lipid fractions was established, corresponding to the criteria of hyperlipidemia.

3. The study did not reveal any pathological changes in HDL parameters.

4. Patients with the emphysematous phenotype of COPD, as well as those with the bronchitic phenotype,
are recommended to undergo periodic assessment of atherogenic lipid fractions, especially in the absence of
clinical signs of "metabolic wasting."

Prospects for further research. The authors plan to continue the study in order to revise the key characteristics of the
emphysematous/mixed phenotype and to recognize the presence of its metabolic component, taking into account the nutritional
status and behavioral characteristics of the population across different regions of Azerbaijan.
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CHARACTERISTICS OF PUBERTAL DEVELOPMENT IN ADOLESCENT GIRLS BORN
WITH LOW BIRTH WEIGHT
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Low birth weight is considered a significant risk factor for impaired physical, pubertal, and reproductive development in
girls. This study aimed to investigate reproductive organ development during puberty in girls born with low birth weight. The study
included 65 adolescent girls aged 14-17 years who were born at term with a birth weight of 1,900-2,500 g; the control group
comprised 30 healthy age-matched girls. Anthropometric parameters, secondary sexual characteristics, and ultrasonographic
measurements of the uterus and ovaries were assessed. Girls born with low birth weight had significantly lower height, body
weight, and pelvic dimensions than controls (p<0.05). Delayed breast development, more pronounced axillary and pubic hair
growth, and moderate hirsutism were observed. Ultrasonography revealed significantly smaller uterine dimensions, reduced
endometrial thickness, and lower bilateral ovarian volumes (p<0.05). These findings indicate delayed physical and pubertal
development and may suggest impaired reproductive system maturation in girls born with low birth weight.

Key words: low birth weight, puberty, adolescent girls, reproductive development, ultrasonography.
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OCOBJIMBOCTI HEPEBIT'Y ITIEPIOAY CTATEBOI'O JO3PIBAHHS
Y JIBYATOK 3 HU3BKOIO MACOIO TIJIA ITPU HAPO’KEHHI

Huspka Maca Tia mpH HapoO/DKEHHI BBaXKAEThCS 3HAYYHIMM (DAKTOPOM PHU3HMKY MHOPYIICHb ()i3MYHOTO, CTAaTEeBOro Ta
PEIPOIYKTUBHOTO PO3BHUTKY AiBYaTOK. METOIO HOCHiIKEHHs OyJI0 BUBUCHHSI OCOOIMBOCTEH PO3BHUTKY PENPOAYKTHBHUX OPraHiB y
epioz1 CTaTeBOro 03piBaHHs Y AiBYATOK, SIKi HAPOIIIIKCS 3 HU3BKOIO Macoro Tiia. bymo obctexeHo 65 miBuar-mimumiTkiB BikoM 1417
POKIB, sIKi HAPOAMITKCS JOHOLIEHUMH 3 Macoro Tiza 1900-2500 r; koHTponbHy Tpymy ckianu 30 300poBHX OAHOMITKIB. OuiHIOBaIN
AQHTPOIIOMETPUYHI ITOKAa3HUKH, BTOPUHHI CTaTeBi O3HAKM Ta YJIBTPa3BYKOBI IapaMeTpH MaTKH i sSI€YHUKIB. Y JIBYaTOK i3 HU3BKOIO
Macoo TiJla TIPA HAPOIKEHHI BUSBJICHO CTATHCTUYHO 3HAYyIIle MEHIII MTOKa3HUKH 3POCTY, MacH Tijla Ta pO3MIpiB Ta3a MOPIBHSIHO 3
KOHTPOJIBHOIO Tpymoro (p<0,05). Bigsnadanucs 3arprMKa po3BUTKY MOJIOYHHX 3aJ103, OIbII BUPaKEHE OBOJIOCIHHS B IIAXBOBHX Ta
JIOOKOBUX JAUISHKAax Ta MOMipHHUHN ripcyTusM. Ilif 4ac yiabTpa3ByKOBOIO JOCIHIJDKEHHs OyJO BCTAHOBJIEGHO MEHIN PO3MIpH MarTKH,
TOBIIMHY €HAOMETPis Ta 00’eM 000X seuHuKiB (p<0,05). OTpuMaHi pe3ynsraTd CBig4aTh MPO 3aTPUMKY (i3HYHOTO Ta CTaTEBOTO
PO3BUTKY Ta MOXJIMBE OPYLICHHS JO3PIBAHHS PEIPOYKTHBHOI CUCTEMH Yy JiBYATOK, SIKI HAPOIAMIIMCS 3 HU3BKOIO MACOI0 TiJa.

KorouoBi ciioBa: Hu3bKa Maca Tijla IpU HApOKEHHI, NiBYaTa-IiUIITKH, TyOepTaTHUII Nepiost, perpoayKTUBHE 310POB’s,
TipCyTH3M, YIBTPa3ByKOBE JOCIiIKESHHS.

Preservation of reproductive health in timing and later endocrine and reproductive health
adulthood largely depends on normal growth and [1-5].
maturation during childhood and adolescence. Fetal Adverse intrauterine conditions may affect fetal
and early postnatal growth are increasingly growth and initiate long-term developmental
recognized as important determinants of pubertal adaptations. Current evidence links fetal growth
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