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Introduction

Ischemic heart disease is defined by decreased cardiac blood flow, which throws off the balance between the oxygen supply
and demand in the myocardium [1-3]. Most typically, coronary artery disease (CAD), caused by atherosclerotic spasm or
blockage of the epicardial coronary arteries, or microvascular dysfunction, is the underlying clinical mechanism. As a result,
the terms IHD and CAD are frequently used interchangeably. IHD is a chronic, progressive disorder, although it can change
or even start as an unstable state at any time, usually due to an acute atherothrombotic event brought on by plaque erosion or
rupture. Numerous clinical manifestations are caused by the dynamic nature of the CAD process, but the most straightforward
classifications are chronic coronary syndromes (CCS) and acute coronary syndromes (ACS) [4, 5].

Although cardiovascular disease mortality is declining, it is still the leading cause of death throughout the world [6]. Across
the US, CAD accounts for around 30% of all fatalities over 35 years and causes more than 1.7 million deaths annually in
Europe, accounting for 20% of all deaths. Over the past ten years, age-standardized death rates for CAD have decreased by
30% to 60% in high-income and many middle-income nations. The prevalence of the cardiovascular disease varies
significantly between nations still [7, 8].

A complex, immunoinflammatory disease of the arteries, atherosclerosis is fueled by lipids. The process by which lipids
penetrate the intima and atherosclerotic plaque forms in the coronary arteries is accelerated by risk factors such as smoking,
hypertension, diabetes mellitus, male gender, and inflammation. The imbalance between oxygen demand and supply in the
myocardium caused by reduced blood flow in the coronary arteries as a result of atherosclerotic luminal constriction and
endothelial dysfunction leads to ischemia. Primary or induced coronary artery vasospasm, deficient microcirculation or
arteriolar dysregulation, coronary emboli, reduced coronary perfusion due to hypotension, decreased blood oxygen levels, and
significantly increased myocardial oxygen consumption are nonatherosclerotic causes of myocardial ischemia (e.g., severe
aortic stenosis, tachyarrhythmia) [9].
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Approximately 40% of patients with symptomatic coronary artery disease (CAD) have angina pectoris that is triggered by
exposure to cold environments [10]. Furthermore, recent findings indicate that myocardial infarction and sudden cardiac death
are more likely in regions of extreme cold. Two potential explanations for the decrease in ischemia threshold when exposed
to low temperatures include an increase in peripheral vascular resistance, which raises myocardial oxygen demand, and
disruptions in coronary artery vasomotion [11, 12].

There are data on how more extreme environmental cold exposure affects the ischemia threshold in the general population and
CAD patients, including how extreme cold exposure affects the ischemic threshold even in people who do not have cold-
induced angina. This systematic review aims mainly to investigate the published literature on the role of cold exposure in IHD.

Materials and Methods

This systematic review was carried out in accordance with established best standards (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses, PRISMA).

Study Design
This was a systematic Review.

Study Duration
From August to September 2022.

Study Condition
This review investigates the role of exposure to cold in ischemic heart conditions among the general population and patients
with cardiovascular risks.

Search Strategy

To find the relevant literature, a thorough literature search was carried out in five main databases, including PubMed, Web of
Science, Science Direct, EBSCO, and Cochrane Library. The English language was our only option, and the specifications of
each database were taken into consideration. The following keywords, which were converted into Mesh terms in PubMed,
were used to find the right studies; Cold exposure,” "Cold spells,” "Cold environment,” “Ischemic heart disease," "Coronary
artery disease," "Angina pectoris," "IHD," and "CAD." The necessary keywords were linked with the Boolean operators "OR"
and "AND". The search yielded English-language publications with full text, freely accessible articles, and human trials.

Selection Criteria

Inclusion Criteria
The subjects were chosen for addition founded on their applicability to the research, which has the following criteria; male or
female patients who were exposed to cold events and underwent a risk of IHD.

Exclusion Criteria
We discarded all further papers, ongoing research, and analyses of completed studies that did not concentrate on one of these
topics.

Data Extraction

To check for duplicate search strategy results, we employed Rayyan (QCRI) [13]. By imposing a set of inclusion/exclusion
criteria on the combined search results, the researchers were able to determine the relevance of the titles and abstracts. The
reviewers read the entirety of the papers' texts that met the criteria for inclusion. The authors discussed dispute resolution. The
qualified study was incorporated using a created data extraction form. The authors extracted data about the study titles, authors,
study year, study designs, population type, participant number, mean age, gender, type of cold event, and main outcomes.

Strategy for Data Synthesis

To provide a qualitative summary of the included study components and outcomes, summary tables created from the data
collected from the relevant studies were created. After data extraction for the systematic review, the best strategy to use the
data from the included study articles was chosen. Studies that met the full-text inclusion criteria but did not provide any data
on the targeted objects were excluded.

Results and Discussion
Search Results

A total of 390 study articles resulted from the systematic search, and then 42 duplicates were removed. Title and abstract
screening were conducted on 348 studies, and 277 studies were excluded. 71 reports were sought for retrieval, and only 9
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articles were not retrieved. Finally, 62 studies were screened for full-text assessment; 39 were excluded for wrong study
outcomes, 10 for unavailable data on the relation between cold exposure and IHD, and 7 for the wrong population type. Six
eligible study articles were included in this systematic review. Figure 1 displays a summary of the study selection process.
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Figure 1. Summarises the research selection process using a PRISMA flowchart.

Characteristics of the Included Studies

A total of 6 studies were included in this review, with 281979 participants exposed to cold events and at IHD risk. The included
population ranged from middle-aged participants to the elderly. Four studies were cohort studies [14-17], one was a prospective
cohort study [18], and one was a descriptive study [19]. Cold work environments among workers [18], cold spells [14], extreme
cold [15], usual cold exposure [16], prolonged extreme cold [19], and cold periods [17] are reported cold events. Three studies
included CAD patients [15, 16, 19], and one included patients following MI [16]. Two studies reported that cold exposure
among workers and the general population increases the risk of mortality rate due to Ml [14, 18]. In CAD patients, prolonged
severe cold exposure worsens coronary events (signs and symptoms) [15, 16, 19]. Another worldwide analysis has
demonstrated that coronary events are increased during cold periods, especially in warm climates [17].

Table 1. A summary of characteristics of the included study articles.
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Cardiovascular disease and mortality are more common worldwide during the winter season [20-22] or in association with
extended periods of extremely low temperatures (cold spells) [23, 24]. This review is limited by the lack of data on the
relationship between cold exposure and the risk of IHD as well as it is only a qualitative review.

We found that cold exposure among workers and the general population increases the risk of mortality rate due to MI [14, 18].
In CAD patients, prolonged severe cold exposure worsens coronary events [15, 16, 19]. Two previous studies were consistent
with our findings [25, 26].

Both global [27] and national [28, 29] research have indicated that cold-related mortality exceeds the adverse effects of heat.
Contrary to popular belief, the majority of temperature-related mortality occurs at milder non-optimal levels [27]. This is
because the majority of bad health consequences are not exclusively associated with cold extremes.

According to one theory, being exposed to low temperatures causes a rapid release of catecholamines, which in turn causes
increases in platelet aggregability, vasomotor tone, hemodynamic parameters, and other hematological and endothelial
parameters. When a person comes from warm indoor to cold circumstances, the resultant increase in heart workload and
oxygen consumption may precipitate an ACS [30, 31].

In healthy individuals, a sudden drop in temperature or its seasonal impacts increase cardiovascular strain due to physiologic
reactions intended to preserve thermal balance. However, in those with cardiovascular disorders, including altered neural
system, cardiac, and circulatory function, these may be made worse [32].

More research on cold exposure in forms, intensities, and durations that are similar to those people could experience in their
daily lives is necessary, given the present knowledge. This area of study is crucial at this time since the epidemiology of the
world's population is changing significantly. Cardiovascular illnesses are predicted to become more common, are known to be
climate-sensitive [33], and are most prevalent among the elderly [22]. Additionally, it is hypothesized that, in addition to global
warming, climate change may lead to an increase in extreme weather occurrences [34], which could make it harder for people
to be prepared. The projected increasing proportion of suboptimal temperatures and the fact that the health impacts of cold
outweigh those of heat [27] provides additional rationale for future research into vulnerable populations.

Conclusion

This systematic review demonstrated that exposure to the cold increases the risk of Ml-related death in both workers and the
general population. Additionally, prolonged exposure to extreme cold exacerbates coronary events in CAD patients. Further
research investigations are required to quantitatively assess the risk of cold exposure among variable population types.
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