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Abstract

In this comprehensive overview, we delve into the limited understanding of endocrinological disturbances in Chronic Obstructive Pulmonary
Disease (COPD), highlighting an elevated risk of specific endocrinopathies within the hypothalamic-pituitary-gonadal axis. Beyond its
conventional characterization as a pulmonary inflammatory condition, COPD intricately involves multiple endocrine glands, including the
thyroid, adrenal, pancreas, gonads, and pituitary. The secretion of endocrine hormones from these diverse tissues not only mirrors specific
responses but also manifests nonspecific reactions associated with COPD diagnosis. A noteworthy observation is the dynamic modulation of
growth hormone levels throughout the course of COPD. While some instances reveal a decrement in growth hormone concentration, others
exhibit a nonspecific response marked by elevated levels. Altered thyroid hormone levels, coupled with weight loss and cachexia, emerge as
characteristic features of COPD. Furthermore, the decline in testosterone and estrogen during hypoxemia is a common occurrence, leading to
prevalent hypogonadism in both male and female COPD patients. The intricate interplay of Vitamin D and parathyroid hormones is also disrupted
in COPD, consequently impacting calcium and phosphate homeostasis. Notably, the renin-angiotensin-aldosterone system undergoes significant
upregulation in the course of COPD, contributing to secondary erythrocytosis and maintaining fluidic balance. The level of angiotensin-converting
enzyme, a key player in pulmonary hypertension, is implicated in the COPD pathophysiology. Despite these insights, a critical gap remains in the
identification of targeted medications for COPD management. This review underscores the imperative for further investigations to unravel the
intricate correlations between various endocrine factors and their associations with COPD. Such endeavors hold the potential to pave the way
for precision medication strategies tailored to address the multifaceted endocrine disturbances in COPD patients, thereby advancing therapeutic
interventions in this complex respiratory condition.
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Introduction

major public health problem. The major diagnosis procedure of
COPD is made by measuring volume of air forcibly expired from
total lung capacity (FEV1) by the forced vital capacity (FVC). Ratio
of FEV1/FVC when it is <70% then COPD is said to be present in
the patient and assigned to mild (Global initiative for COPD 1),
moderate (GOLD2), severe (GOLD3) and very severe (GOLD4)
(www.goldcopd.org) [5,6]. According to the American thoracic
society COPD can be define as chronic bronchitis and emphysema
where chronic bronchitis is characterized by excessive cough and

Chronic obstructive pulmonary disease (COPD) is a poorly
reversible, slowly progressing with long asymptomatic lung
disease characterized by airflow obstruction and it is a leading
cause of morbidity as well as mortality throughout the world
[1,2]. The major determinant of COPD susceptibility is cigarette
smoking in urban areas [3]. Different genetic variants have
been associated with the susceptibility of COPD [4]. The global
population-based study indicates that the prevalence of COPD in
the population less than 40 years of age is 10% and will remain a
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sputum production and emphysema means chronic dyspnea, higher dose of particulates [8]. In this study we have focused
enlarged air spaces and destruction of lung tissue [7]. the endocrine dysregulation in case COPD. Different endocrine
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tobacco smoking, polluted air, exhaust gases from engine and
others are the major risk factors for COPD. The airborne particles
<0.5um in diameter are 1000 times larger than oxygen molecules
(Figure 1). These particles are likely to deposit in the transitional

are commonly hypoxemic and hypercapnic and also receive a high
dose of glucocorticoids which may alter the endocrine function.
The abnormal endocrine function including loss of control of
breathing, decrease in muscle mass impaired cardiac function
and fluidic balance in the body (Figure 2) [9]. In this section we
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Figure 1: Various exogenous exposures stimulate resident cells to release factors that recruit inflammatory cells to the lungs. Imbalance
shows between oxidants-antioxidants that damage extracellular matrix in the wall of alveoli, ducts, bronchioles etc. A mechanism shows the
central role of oxidative stress in the pathogenesis of COPD from smoking and other exogenous exposure.
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Figure 2: Management of chronic obstructive pulmonary disease (GOLD, 2020) In this section we have discussed the association of
different hormones in case of COPD.
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Growth Hormone and COPD

Growth hormones are responsible for muscle growth
and its development. It is also increasing the level of insulin
like growth factors (IGF-1). In case of COPD constant use of
systemic corticosteroid is known to down-regulate the growth
hormone synthesis [10]. During the course of chronic obstructive
pulmonary disease, the levels of growth hormone and IGF-
1 tend to be low in the patient. Some studies also reflected the
increase of GH concentration in the blood which may be due to the
nonspecific response of the body (Figure 2) [11]. Administration

of GH in COPD patient increases muscle mass and function [12].
According to Karametos et al. [13] COPD is associated with the
aging process. It accelerates the aging process in the patients
suffering from COPD and the level of GH becomes very much low.
The concentration difference of GH between COPD and control
subjects was 0.42ng/ml as documented by Karametos et al. [13] It
indicates that the biological age of the COPD patients was 13.1 on
an average older of the same age when compared with the control
subjects [13]. So, COPD influences the premature aging of patients
(Figure 3).
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Figure 3: IGF-1 mediated signaling in case of growth hormone.
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Thyroid Hormone and COPD to hypothyroidism like shortening of the length of sarcomere and

Thyroid hormones mainly regulate the metabolism
and thermogenesis in our body. Impairment of the thyroid
hormone potentially influences the energy balance in the body.
Hypermetabolism is commonly associated with COPD in case of
resting position also. Insufficient diet and COPD cause a negative
energy balance and weight loss in the patients [14,15]. It has
been found that there is a strong correlation between T3 /T4 ratio
and arterial oxygen tension in the case of COPD patients [16].
The dysfunctions of thyroid gland in case of COPD leads to poor
quality of life, cardiac dysfunction and also increase the frequency
of exacerbation and mortality among the patients [17].

In general population, the prevalence of hypothyroidism
ranges from 4.8% in female and 0.9% in male and the frequency of
hypothyroidism increase with age [18,19]. It has been found that
patients with hypothyroidism have low blood oxygen pressure
and high carbon dioxide pressure in the blood [20]. Some of the
frequent characteristics have been described in COPD patients due
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increase in number of mitochondria [21]. It has been documented
that not only hypothyroidism but also hyperthyroidism play a
critical role among the patients suffering from COPD. Dyspnea and
hyperventilation are common symptoms during hyperthyroidism.
It also increases the hypoxic drive and hypercapnic drive in the
patients [22].

Gonadal Hormone and COPD

Male testosterone hormone production is stimulated by
luteinizing and follicle stimulating hormone produced in the
pituitary gland. Testosterone is recognized as an anabolic product
signaling through androgen binding receptors in the cells. This
hormone is responsible for the synthesis of actin and myosin
molecules for muscle formation. Most of the testosterone present
as the bound state in the body. The declining concentration of
testosterone and oestrogen are associated with the aging process
due to the changes in hypothalamic pituitary-gonadal axis both in
case of male and female. It has been found that in case of female,
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testosterone level falls before menopause and declines further in
post menopause session [23]. Hypogonadism, mainly associated
with hypoxaemia, is also related to COPD. Many patients
with hypoxaemia are related with decrease concentration of
testosterone in their body [24]. In another study it has been
found that patients with COPD who were given corticoids have
decreased level of testosterone [25].

Calcium- and

COPD

Phosphate Regulatory Hormones

Fibroblast growth factor 23 (FGF23) is responsible for
regulating the phosphate concentration in the body and lowering
the 1.25-dihydroxy vitamin D. In case of the patients with
chronic COPD may alter the phosphate metabolism. Phosphate
dysregulation in the body also alters the concentration of
parathyroid hormone [26]. Vitamin D may be considered as a
possible biomarker for COPD as evident. The lower concentration
of vitamin D is associated with faster fev1 decline rate and higher
risk of COPD development [27]. The elevated level of parathyroid
hormone is independently associated with COPD in the patients
[28].

Renin-Angiotensin- Aldosterone System (RAAS) and
COPD

According to Zeng et al. [29] the level of plasma renin activity,
angiotensin I and II and aldosterone levels are higher in case
of COPD patients when compared with healthy subjects. The
activation of RAAS increases significantly in COPD patients [29].
According to Vlahakos et al. [30] activation of RAAS pathway is
associated with high level of secondary erythrocytosis in patients
suffering from COPD [30]. The development of pulmonary
hypertension in COPD patients is caused due to the activation of
angiotensin converting enzyme (ACE) pathway. The serum level
of ACE is significantly higher in COPD patients when compared to
the normal healthy population [31]. In one of the meta-analysis, it
is evident that ACE gene insertion/deletion polymorphism is not
associated with the risk of developing COPD [32].

Discussion

Chronic obstructive pulmonary disease (COPD) stands as a
significant global health challenge, characterized by inflammatory
lung pathology and escalating mortality rates worldwide [33].
Despite advancements in medical understanding and treatment
modalities, COPD continues to burgeon, particularly in developed
nations as documented by the Global Initiative for Chronic
Obstructive Lung Disease (GOLD, www.goldcopd.org). Notably,
smoking cessation remains the primary preventive measure
against COPD, although occupational exposures to chemicals
and pollutants also contribute significantly to its pathogenesis
[34]. The insidious nature of COPD often results in a protracted
asymptomatic phase, with patients often seeking medical attention

only in the advanced stages of the disease. The inflammatory
cascade within the bronchial tree and pulmonary parenchyma
leads to progressive tissue destruction, culminating in the loss
of lung elasticity characteristic of emphysema. Consequently,
air trapping occurs within the lungs, exacerbating dyspnea and
ultimately precipitating hypoxemia in advanced stages of the
disease.

Pulmonary hyperventilation, as previously discussed [2],
emerges as a hallmark characteristic of COPD, contributing to
the ventilatory impairment observed in affected individuals. This
multifaceted interplay of inflammatory processes, structural
alterations, and ventilatory dysfunction underscores the
complex pathophysiology of COPD and highlights the critical
need for comprehensive management strategies targeting both
its symptomatic and disease-modifying aspects. The intricate
network of endocrine glands plays a pivotal role in orchestrating
various physiological functions, encompassing metabolism,
muscle development, calcium-phosphate regulation, gonadal
development, and electrolytic balance within the human body.
Growth hormone (GH), emanating from the pituitary gland,
is integral to muscle growth and overall bodily movement.
Intriguingly, early-onset Chronic Obstructive Pulmonary Disease
(COPD) has been associated with diminished GH concentrations,
precipitating weight loss, muscle protein depletion, and impaired
mobility. Moreover, a noteworthy correlation emerges between
GH levels and age, necessitating targeted supplementation to
ameliorate muscle function in affected individuals.

The thyroid hormones, encompassing T3/T4 and thyroid-
stimulating hormone (TSH), wield influence over metabolism,
basal metabolic rate (BMR), and the metabolism of carbohydrates,
fats, and proteins. In COPD, thyroid dysfunction becomes a chronic
manifestation, contributing to weight loss and insufficient thyroid
hormone levels. The concomitant development of hypoxemia
and hypercapnia further exacerbates the condition, demanding
precise medication to restore thyroid function. Hypoxemia, a
hallmark of COPD onset, instigates a decline in testosterone and
estrogen levels, fostering hypogonadism in both male and female
patients. This, coupled with the administration of corticoids
during COPD treatment, accelerates the aging process and leads
to reduced sex hormone levels. The intricate interplay of these
factors underscores the need for vigilant hormonal management
in COPD patients.

Vitamin D and parathyroid hormone (PTH) jointly regulate
calcium/phosphate balance in bodily fluids. Lower vitamin D
levels have been associated with increased COPD prevalence, while
elevated PTH levels in COPD patients contribute to heightened
blood calcium levels and subsequent bone disruption in later life.
The Renin-Angiotensin-Aldosterone System (RAAS), crucial for
fluid balance, undergoes heightened activation in COPD patients.
The elevated angiotensin-converting enzyme (ACE) levels in these
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patients not only serve as potential markers for COPD detection
but also contribute to secondary erythrocytosis, modulating
red blood cell count to regulate oxygen concentration during

hypoxemia (Figure 4). This multifaceted interplay underscores
the significance of understanding endocrine disruptions in COPD
for developing targeted therapeutic interventions [35,36].

Ve

Figure 4: Association of COPD with different Endocrinological functions.

Conclusion

Itis complicated and still unclear about the proper medication
for the treatment of COPD. Lack of awareness is also a major
factor for the development of the disease. Not only smoking but
also pollution, especially in the urban areas, drastically affects
the advancement of the disease by modifying our physiology.
The endocrine function associated with COPD is needed to be
focused and to be studied thoroughly to understand their role in
case COPD. Inter relation of these hormones may relate with each
other and proper correlation between them is very important for

the study of COPD.
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