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ABSTRACT

Background: Chronic obstructive pulmonary disease (COPD) is a progressive respiratory condition frequently
associated with pulmonary hypertension (PH), a severe vascular complication contributing to worsened prognosis
and increased mortality. The present study aimed to evaluate the clinical and paraclinical particularities in patients
with COPD and associated PH, highlighting relevant risk factors, biological markers, and disease severity.
Methods: This retrospective observational study included 150 patients diagnosed with COPD, admitted to the
Internal Medicine Department of “Anton Cincu” Hospital, Tecuci, Romania, between November 2023 and
October 2024. Patients were divided into two groups: Group A (COPD with PH, n=30) and Group B (COPD
without PH, n=120). Clinical examination, pulmonary function tests, echocardiography, 6-minute walk test
(6MWT), and laboratory evaluations were performed. Results: Patients with COPD and PH exhibited a higher
mean age (67+12 years), greater smoking prevalence (76.6%), and a higher incidence of comorbidities, such as
congestive heart failure (63.3%) and arterial hypertension (36.6%), compared to those without PH. A significantly
higher proportion of patients in Group A presented with severe airflow limitation (FEV1 <60%), advanced COPD
stages, and reduced exercise tolerance (mean 6MWT distance 417.8+98.5 meters). Elevated inflammatory
markers, including C-reactive protein, leukocytosis, and thrombocytosis, were more prevalent in COPD patients
with PH. Conclusion: Pulmonary hypertension in COPD patients is associated with a more severe clinical profile,
reduced functional capacity, and elevated systemic inflammation. Identifying specific clinical and biological
parameters may aid in risk stratification, prognosis estimation, and therapeutic decision-making in COPD patients
at risk of developing PH.

Key words: chronic obstructive pulmonary disease, pulmonary hypertension, risk factors,
systemic inflammation, endothelial dysfunction, cardiovascular complications, sleep apnea,
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INTRODUCTION cough, sputum production, or dyspnea, and/or

Chronic obstructive pulmonary disease with a history of exposure to risk factors for
(COPD) is a chronic pulmonary condition that the disease. COPD is a major cause of
affects both the bronchi (chronic bronchitis) morbidity and mortality, ranking as the fourth
and the lungs (emphysema), and manifests leading cause of death worldwide, with
through a progressive and irreversible increasing prevalence in mortality rates. [1-4]
narrowing of the airways, leading to a gradual Pulmonary hypertension (PH) is a vascular
decrease in respiratory capacity. The diagnosis disorder of the pulmonary arteries,
should be considered in any patient presenting characterized by varying degrees of vascular
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proliferation and remodeling, leading to a
progressive increase in pulmonary vascular
resistance, and ultimately evolving toward
right ventricular failure and death. PH is
associated with systemic diseases, worsening
both their prognosis and progression.
Common causes include hypoxia, oxidative
stress, increased blood flow in pulmonary
circulation, autonomic system
malfunctioning, inflammatory lesions, and
hypercoagulability. PH is defined as a mean
pulmonary arterial pressure (mPAP) > 20
mmHg at rest. PH is commonly observed in

nervous

advanced stages of pulmonary parenchymal
and interstitial diseases. Studies have shown
that 1-5% of patients with advanced COPD
and chronic respiratory failure have
pulmonary hypertension. [5-7]

The onset and progression of PH associated
with COPD involve several mechanisms:
inflammatory exacerbations, hypoxia, in situ
thrombosis, hyperviscosity, and vascular
remodeling, all contributing to a poor
prognosis, major pulmonary and cardiac
complications, as well as therapeutic failure.
The essential role of the endothelium in the
pulmonary microcirculation and the complex
array  of  the
fundamentally changed the understanding not

only of each condition individually but

local mediators have

especially of the understanding of their
association. [8-14]

MATHERIALS AND METHODS

The study included 150 patients, both men
and women, aged between 44 and 80 years old,
from both urban and rural areas, diagnosed
based on clinical criteria, functional
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respiratory tests, and echocardiographic
criteria with COPD, seclected from a total
sample of 1825 patients who presented to the
Internal Medicine Department of “Anton
Cincu” Hospital in Tecuci between November
Ist 2023 and October 31st 2024, for various
medical conditions.

For each study participant, demographic
date were recorded, and clinical examination,

chest radiography, electrocardiogram,
echocardiogram, six-minute  walk test
(6MWT), biological status, pulmonary

function tests were performed.

Based on the presence or absence of PH, the
study group was divided into two subgroups:
Group A — COPD patients with PH, and Group
B — COPD patients without PH.

RESULTS

Following data analysis, the following
characteristics were noted: out of the 150
COPD patients, 30 were in group A (COPD
with PH), and 120 were in Group B (COPD
without PH). The average age was 61.75 + 3.4
years in both groups.

Age group distribution:

- Patients under 55 years: 13 (9% of the
total study lot), including 10 men and 3

women;
- Patients aged 56-65: 39 (26%),
including 26 men and 13 women;
- Patients aged 66-75: 65 (43%),

including 39 men and 26 women;

- Patients over 75 years: 33 (22%),
including 20 men and 13 women.

The predominant age group was 66-75
years old, with a predominance of males across
all age groups.
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Figure 1. Age group distribution

Risk Factor Distribution in the Two Study (active smoker, ex-smoker, passive smoker)
Groups predisposes to a higher incidence of COPD in
Any form of exposure to cigarette smoke the studied population.

Table 1. Risk Factor Distribution in the Two Study Groups

Risk Factor COPD with PH COPD without PH
(Group A) (Group B)
Smoker 19 patients (63.3%) 49 patients (40.8%)
Non-smoker 4 patients (13.3%) 14 patients (11.6%)
Ex-smoker 5 patients (16.6%) 22 patients (18.3%)
Passive smoker 4 patients (13.3%) 34 patients (28.3%)
Occupational exposure 14 patients (46.6%) 47 patients (39.16%)
101
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Figure 2. Risk Factor Distribution in the Two Study Groups

Variable

Table 2. Clinical Characteristics of Studied COPD Patients

COPD with PH

COPD without PH

(Group A)

(Group B)

Mean age 67 £+ 12 years 60 £ 15 years

Female/Male ratio 12/18 49/71

Smokers 23 patients (76.6%) 70 patients (58.3%)

Arterial hypertension 11 patients (36.6%) 34 patients (28.3%)

Congestive heart 19 patients (63.3%) 12 patients (10%)
failure (CHF)

FEV1 <60% 18 patients (60%) 39 patients (32.5%)

Sa02 <90% 19 patients (63.3%) 38 patients (31.6%)

Sleep apnea syndrome

16 patients (53.3%)

17 patients (14.1%)
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Figure 3. Clinical Characteristics of Studied COPD Patients

Table 3. Classification According to COPD Severity (Based on FEV1 Values)
COPD Stage

COPD with PH
(Group A)

COPD without PH
(Group B)

Stage 0: At risk - -

Stage 1: Mild 77.5+5.2 79.1+4.4

Stage II: Moderate 59.8+10.3 62.2+9.8

Stage III: Severe 489+7.9 49.8 £8.8

Stage IV: Very severe 28.6 £8.1 20.1+£74
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Figure 4. Classification According to COPD Severity (Based on FEV1 Values)

Table 4. FEV1 Severity Staging by Patient Count
COPD without PH COPD without PH

(Group A) (Group B)

Stage 0: At risk - -

Stage I: Mild 7 patients (23.3%) 65 patients (54.1%)
Stage II: Moderate 5 patients (16.6%) 19 patients (15.8%)
Stage I11: Severe 12 patients (40%) 29 patients (24.1%)
Stage IV: Very severe 6 patients (16.6%) 7 patients (5.8%)

A significantly higher percentage of stages of COPD compared to the patients in
patients in Group A were in the more severe Group B.
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Figure 5. FEV1 Severity Staging by Patient Count

Table 5. Functional Classification of Patients with COPD and PH (NYHA Classes)

NYHA Class Number of Patients
Class I 12 patients (40%)
Class I1 7 patients (23.3%)
Class IIT 6 patients (20%)
Class IV 5 patients (16.6%)
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Figure 6. Functional Classification of Patients with COPD and PH (NYHA Classes)
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Six-Minute Walk Test (6MWT)

Effort tolerance, as assessed by walking
distance, was influenced not only by cardiac
performance, but also by the level of physical
conditioning of each subject.

All patients in Group B (COPD without

Table 6. Six-Minute Walk Test (6MWT)
Group

COPD without PH (Group B)

PH) completed the 6MWT  without
interruption. In contrast, 3 patients in the
COPD with PH group were unable to complete
the test. The mean walking distance was
significantly lower in Group A compared to
Group B.

Average Distance Walked

489.2 + 94.3 meters

COPD with PH (Group A)

417.8 £ 98.5 meters
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100
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COPD without PH (Group B) COPD with PH (Group A)

Figure 7. Six-Minute Walk Test (6MWT)

Biological Status Assessment in the Two
Groups

Parameter

Table 7. Biological Status Assessment in the Two Groups
COPD with PH

Routine blood work and inflammatory
markers were obtained as follows:

COPD without PH

(Group A) (Group B)
Polycythemia 9 patients (30%) 26 patients (22%)
Leukocytosis 13 patients (43%) 45 patients (38%)
106
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Thrombocytosis 14 patients (47%) 50 patients (42%)
Elevated ESR 15 patients (50%) 55 patients (46%)
Hyperfibrinogenemia 16 patients (53%) 53 patients (44%)
C-reactive protein 17 patients (57%) 48 patients (40%)
Hyperglycemia 4 patients (14%) 14 patients (12%)
Hyperuricemia 7 patients (24%) 19 patients (16%)
Dyslipidemia 17 patients (57%) 62 patients (52%)
Electrolyte imbalance 4 patients (13%) 10 patients (8%)
Hepatic cytolysis syndrome 8 patients (27%) 17 patients (14%)
Nitrogen retention syndrome 2 patients (8%) 7 patients (6%)
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Figure 8. Biological Status Assessment in the Two Groups

ESR,
significantly higher in COPD patients with
pulmonary hypertension than in those without
PH.

Notably, elevated levels of C-reactive and  hyperfribrinogenemia,  were
protein (a marker of systemic inflammation),
along with other inflammatory parameters

such as leukocytosis, thrombocytosis, elevated
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DISCUSSIONS

Pulmonary hypertension (PH)
represents a complex and severe complication
frequently encountered in patients diagnosed
with chronic obstructive pulmonary disease
(COPD). The coexistence of these pathologies
generates a significant negative impact on both
the functional respiratory capacity of the
patient and their overall prognosis. In the
present aspects
regarding the clinical and paraclinical profile
of patients with COPD and PH were outlined,
bringing valuable contributions to existing
literature. [15-22]

Pulmonary hypertension is a common
associated with persistent inflammation,
chronic hypoxia, and a prothrombotic state. In
order to identify risk factors affecting the

study, several relevant

progression of COPD, a total of 150 patients
were evaluated, of whom 120 had COPD
without PH and 30 had COPD with PH.
[13,14,23-27]

The analysis of obtained data revealed

several defining characteristics: in both
groups, the majority of those affected were
male, smokers, from wurban areas,

predominantly within the 44-80-year age
group. From the perspective of disease
severity, a significantly larger proportion of
patients with COPD and PH were found in
higher severity classes compared to those
without PH. Furthermore, the average distance
walked during the six-minute walk test was
longer in patients with COPD without PH
compared to those with both COPD and PH.
[28-30]

The cascade is
considered central to the pathogenesis and
progression of COPD. Inflammatory
mediators promote hyperviscosity and amplify

inflammatory

pulmonary vascular injury, representing a key
link between hypoxia, vascular injury, and
endothelial dysfunction. [10-12,31-36]
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One of the key findings of this study is
the significantly higher average age of patients
with both COPD and PH (61.75 + 3.4 years),
suggesting the progressive character of the
disease and its accentuation with advancing
age. Furthermore, male gender predominance
and smoking status were confirmed as
essential risk factors contributing to the onset
and progression of COPD and PH, consistent
with data from existing literature. [37,38]

The study highlights the more severe
clinical profile of patients with associated PH,
demonstrated by the higher prevalence of
comorbidities such as congestive heart failure
(63.3%) and arterial hypertension (36.6%),
which aggravate the symptomatology and
evolution of the disease. From a functional
point of view, a significant reduction in FEV1
values was observed in patients with COPD
and PH, with 60% of these patients falling into
the severe or very severe stages of COPD. In
contrast, only 32.5% of patients without PH
presented such advanced stages of airway
obstruction. [39-42]

The six-minute walk test (6MWT)
provided valuable information about exercise
tolerance, confirming the significant reduction
in physical performance in patients with
COPD and PH (mean distance: 417.8+98.5 m)
compared to those without PH (mean distance:
489.2+94.3 m). This result underlines the dual
contribution of both ventilatory and vascular
limitations to exercise intolerance in these
patients. [43-47]

Biologically, the of a
systemic  inflammatory = syndrome  was
confirmed in the PH group, expressed by the
increased levels of C-reactive protein (57%),
leukocytosis (43%), thrombocytosis (47%),
and elevated erythrocyte sedimentation rate
(50%). These results support the hypothesis
that systemic inflammation plays
fundamental role in the pathophysiological

presence

a

mechanisms involved in the onset and
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progression of pulmonary vascular remodeling
and hypoxia-induced injury. [48-52]

Additionally, the presence of
polycythemia in 30% of patients with COPD
and PH suggests a compensatory response to
chronic hypoxia, contributing to the increase
in blood viscosity and implicitly to the
aggravation of pulmonary vascular resistance.
[53-55]

An important element to emphasize is
that the coexistence of COPD and PH
determines a significantly worse prognosis due
to the synergistic action of several pathogenic
mechanisms: chronic systemic
inflammation, endothelial
dysfunction, and the presence of comorbidities

hypoxia,
vascular

such as heart failure or sleep apnea syndrome.
[56-59]
The findings of the present study

reinforce the need for complex and
individualized management of these patients.
Monitoring biological markers of

inflammation, assessing functional respiratory
capacity, and performing echocardiographic
evaluations should become routine practices in
the clinical approach of patients with COPD,
especially in those at risk of developing PH.
[50-63]

Identifying modifiable risk factors,
such as smoking cessation, early control of
comorbidities, and optimizing oxygen therapy,
are essential therapeutic strategies that can
improve prognosis and quality of life. [4]

The present study provides relevant
clinical and paraclinical data that complement
existing knowledge about the impact of PH in
COPD patients. The recognition of specific
clinical patterns and systemic inflammation
parameters allows for a more accurate
stratification of risk and a  better
individualization of therapeutic approaches in
this category of patients. [62,64-66]

The analysis of the clinical, functional,

and biological particularities in patients
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diagnosed with chronic obstructive pulmonary
disease (COPD) associated with pulmonary
hypertension (PH), emphasize the significant
impact of this vascular complication on
disease evolution and patient prognosis.
[10,19,22,24,67]

The coexistence of PH in COPD
patients was associated with a more severe
clinical profile characterized by advanced age,
higher of  cardiovascular
comorbidities, and a history of smoking,
confirming the well-established role of these
factors in the pathogenesis and progression of

prevalence

respiratory and vascular impairment. From a
functional perspective, the study revealed that
the presence of PH contributes to a
pronounced of  pulmonary
ventilatory capacity, with significantly lower
FEV1 values and a higher distribution of
patients in the severe and very severe stages of
COPD. [27,68-70]

The study highlighted a marked
reduction in physical performance
exercise tolerance in COPD patients with PH,

reduction

and

as demonstrated by the significant decrease in
the distance covered during the six-minute
walk test. This aspect wunderlines the
multifactorial limitation of effort capacity due
to the synergistic contribution of both
obstructive  ventilatory dysfunction and
pulmonary vascular impairment.

A particularly important element
revealed by the present research was the
identification of systemic inflammation as a
central pathogenic mechanism in COPD
patients with PH. The elevated levels of
inflammatory markers, such as C-reactive
protein, leukocytosis, thrombocytosis, and
erythrocyte sedimentation rate, reinforce the
hypothesis that chronic inflammation plays a
key role in the development and progression of
pulmonary vascular remodeling, aggravating
disease severity.

Additionally, the

presence  of
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polycythemia in a considerable percentage of
patients reflects the compensatory response of
the organism to chronic hypoxia, while also
suggesting its potential negative role in
increasing blood viscosity and pulmonary
vascular resistance.

These  findings  highlight  the
importance of early identification of PH in
COPD patients, given its negative impact on
prognosis and quality of life. Routine clinical
practice should include the assessment of
specific biological markers, regular evaluation
of wventilatory function, echocardiographic
monitoring, and exercise capacity testing,
especially in COPD patients with risk factors
for developing PH.

The management of COPD patients
with PH requires a multidisciplinary and
individualized therapeutic approach, targeting
not only the control of respiratory symptoms
but also the reduction of
inflammation, optimization of oxygen therapy,
and aggressive management of cardiovascular

systemic

comorbidities.
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course and an unfavorable prognosis.
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