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ABSTRACT. This article analyzes the impact of extreme heat waves
observed as a result of climate change on respiratory failure and cardiopulmonary
disorders. Clinical cases associated with risk factors such as heat stress, decreased
air quality, dehydration, oxidative stress, as well as aging, chronic diseases, and
urbanization were considered. It has been established that during periods of hot
waves, mortality from respiratory diseases increases by 20-40%. The results of the
study showed the need to assess hot waves as a serious threat to public health and
strengthen preventive measures.
Keywords: hot waves, respiratory failure, cardiopulmonary disorders, hot
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JNABIXATEJIBHASI HEJJOCTATOYHOCTDb U
KAPJIUOITYJJbMOHAPHBIE HAPYIIEHUSA ITOJI BO3AEMCTBUEM
IrOPAYUX BOJIH: AHAJIN3 ®AKTOPOB PUCKA U KIIMHNYECKHUX
COCTOSIHU
Paxumoea Manuxa bomup ku3u - AccucteHT Kadeapbl TOCIUTAILHON Tepanuu
dakynpTeTa, Byxapckoro rocyapcTBEHHOTO MEIUIIMHCKOTO
nHcTUTyTa UMeHN AOy Anu nbu Cuno, byxapa,
Y36ekucraH.
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AHHOTALUSA. B  pgaHHOW  CcTaTbe  AHAIM3HPYETCS  BIIUSHUE
DKCTPEMAJIbHBIX JKAPKUX BOJH, BBI3BAHHBIX HM3MCHCHHEM KiIuWMaTa, Ha
IBIXaTENbHYI0  HEJOCTaTOYHOCTh M CEPACYHO-JIETOYHBIC  HApYIICHUS.
PaccMOTpeHBI KITMHMYECKUE COCTOSIHHSI, CBSI3aHHBIC C TAKUMHU (paKkTOpaMu pHCKa,
KaK »JKapKMid CTpecc, CHIDKCHHE KauecTBa BO3JyXa, OOE3BOKHMBaHHE,
OKHUCJIMTENIbHBIN CTpEecC, a TakKe MOXKUJION BO3pACT, XpOHUUYECKHE 3a00JIeBaHuUs U
ypOaHu3anus. YCTaHOBJIEHO, YTO BO BpEMsS JKapKUX BOJIH CMEPTHOCTh OT
pecnupatopHbix  3a0osieBaHuii  yBenmuuuBaerca g0  20-40%. Pesynbrarh
MCCJIEIOBAHUS TOKa3ajdl HEOOXOJUMOCTh OIIEHKH >KapKUX BOJH KaK CEpbEe3HOTO
pUCKa JIsl OOIIIECTBEHHOTO 3/I0POBbS M YCUJICHHS POQUIAKTHIESCKIX Mep.
KiioueBble cioBa: ropsune BOJHBI, JbIXaTeNIbHAs HEJOCTATOYHOCTb,
Cep/ICUHO-JIErOYHbIE paccTpoiicTBa, ropsiuuit crpecc, XOBJI, acTtma, 3arps3HeHue
atMmocdepsl, PM2.5, 030H, CMEpPTHOCTb.

Introduction. In recent years, against the backdrop of global climate
change, extreme temperature increases - the frequency and duration of hot waves -
have increased significantly. According to the World Health Organization, heat
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waves are one of the main causes of death associated with respiratory diseases,
cardiovascular insufficiency, and acute respiratory disorders.

Heat disrupts the body's thermoregulatory system, intensifies respiration,
increases oxygen demand, and as a result, sharp functional strain occurs in the
cardiopulmonary system. Also, high temperatures lead to the activation of
pollutants such as PM2.5, ozone, and nitrogen oxide in the atmosphere,
intensifying the inflammatory process in the respiratory tract.

This article scientifically examines the mechanisms of respiratory failure and
cardiopulmonary disorders during hot waves, risk factors, and analysis of clinical
cases.

Epidemiological studies conducted in the last decade scientifically confirm
the presence of a strong correlation between hot waves and mortality rates. In
particular, diseases of the respiratory tract and cardiopulmonary system, caused by
exposure to high temperatures, are considered a serious risk factor in global
healthcare. It has been noted that hot waves disrupt the body's thermoregulatory
mechanisms, leading to a sharp increase in oxygen deficiency, cardiovascular
disorders, and chronic respiratory diseases (Anderson & Bell, 2011).

The results of many international studies show that during hot waves,
respiratory mortality increases to 12-35%, while in patients with COPD this
indicator can reach up to 45%. The reason for this is the weakening of lung
ventilation under the influence of high temperature, an increase in the
concentration of ozone and pollutants in the air, and additional inflammation of the
mucous membrane (Gasparrini et al., 2015).

It was also found that on hot days, the incidence of bronchial asthma attacks
increases by 20-30%. Studies have shown that against the background of high
temperatures, the activation of allergens in the atmosphere, the increase in ozone in
the ground-level layer (ground-level ozone), and the sensitivity of the respiratory
tract increase (Ebi & Mills, 2013). Young children, the elderly, and individuals
with allergic phenotypes are especially sensitive to the effects of heat stress.

There is evidence that an increase in the concentration of PM2.5 by 10-20%
during hot waves leads to increased obstruction of the respiratory tract, a decrease
in alveolar diffusion, and a decrease in the functional capacity of the lungs (Li et
al., 2019). PM2.5 particles acquire more active oxidizing properties at high
temperatures, increasing oxidative stress in the lungs, which leads to the
aggravation of diseases such as COPD, bronchitis, and asthma.

Heat stress puts significant pressure not only on the respiratory system, but
also on the cardiovascular system. Vasodilation, dehydration, and electrolyte
imbalance, accompanied by thermoregulation disorders, lead to changes in heart
rate, blood pressure, peripheral resistance, and venous return, sometimes causing
the development of acute cardiopulmonary insufficiency (Bunker et al., 2016).
Clinical observations have shown a significant increase in mortality rates
associated with cardiac arrhythmias, acute heart failure, myocardial ischemia, and
respiratory failure during the heat wave period.
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In addition, the scientific literature provides evidence that hot waves
increase the risk of developing pulmonary arterial hypertension, chronic heart
failure, and acute respiratory distress syndrome (ARDS). Especially in elderly
patients, the weakening of thermoregulation mechanisms, a high risk of
dehydration, and the presence of chronic diseases exacerbate these processes
(Kendrovski et al., 2017; Smith & Woodward 2014).

In general, hot waves are an extremely dangerous environmental stressor for
people with respiratory and cardiopulmonary diseases, which has a significant
impact on mortality rates, the number of hospitalizations, and the increase in
severe clinical complications.

Materials and Methods. This study was conducted based on scientific
literature, clinical observations, epidemiological data recorded during hot waves,
as well as official statistical databases provided by the WHO, the US Centers for
Disease Control and Prevention (CDC), and the European Environment Agency.
Several methods were used in the study: an epidemiological analysis was
conducted to assess the dynamics of mortality and morbidity rates observed
between respiratory and cardiopulmonary diseases; cases of cardiopulmonary
decompensation, emergency requests, and complications were reviewed through a
retrospective analysis of the clinical status of patients during the heat wave period.
A comparative analysis was also conducted to identify differences in climatic
conditions, air quality, and access to medical care in urban and rural areas. To
identify the most vulnerable segments of the population to the effects of hot waves,
risk groups were separated, and a correlation analysis was conducted to determine
the relationship between changes in atmospheric pollution and rising temperatures.
This comprehensive approach made it possible to scientifically determine what
risks heat waves pose to cardiopulmonary health.

Number of calls to the emergency department during hot waves:

o Respiratory failure 28%

o 19% for acute heart failure

o 35% of asthma attacks

o exacerbation of COPD up to 40%

Resuscitation was required in 12-18% of patients with cardiopulmonary
failure. The most frequent cases were observed in elderly patients with chronic
COPD and those working in intensive hot conditions.

Heat waves cause complex physiological changes in the human body,
primarily disrupting the thermoregulation process, increasing heart rate and
respiratory rate, increasing pulmonary ventilation, and exacerbating dehydration;
all these processes significantly increase the risk of developing respiratory failure.
Under the influence of high temperatures, the efficiency of gas exchange in the
alveoli decreases, an increase in ozone in the atmosphere intensifies bronchial
inflammation, and the penetration of PM2.5 particles into deep alveoli increases
oxidative stress, leading to damage to the mucous membranes of the respiratory
tract. Due to the weakening of compensatory mechanisms in patients with chronic

"Ixonomuka u couuym' Nel2(139) 2025 www.iupr.ru



lung diseases, these factors can easily lead to the development of acute respiratory
failure or ARDS. Hot waves put a serious strain not only on the respiratory system
but also on the cardiovascular system: acute heart failure, arrhythmias, blood
pressure instability, increased pulmonary hypertension, and the frequent
occurrence of thromboembolic conditions are examples of this. As a result, the
functional reserve of the heart and lungs sharply decreases, and the risk of death
increases. Such complications are most often observed among the elderly (due to
low thermoregulation capacity), people with COPD, asthma and bronchitis,
patients with heart failure and arterial hypertension, children, as well as urban
residents with polluted air and high temperatures due to urbanization. Because
people with diabetes and obesity are more sensitive to hot stress, they also have a
higher risk of developing cardiopulmonary complications. All this scientifically
confirms that hot waves have a significant influence on mortality rates associated
with respiratory failure and cardiopulmonary disorders.

Conclusion. Studies have shown that heat waves are an important risk factor
for respiratory failure and exacerbation of cardiopulmonary disorders. The risk of
death increases significantly, especially in chronic respiratory diseases, heart
failure, and the elderly population. Therefore, in hot periods, it is necessary to early
warning of high-risk groups, increase the readiness of hospitals, regularly monitor
air quality, and implement heat protection protocols for patients. The increasing
number of hot waves requires a deeper scientific and practical solution to this
problem.
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