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The summer months increasingly bring with them not just sunshine, but a pervasive, insidious threat: extreme 

heat. Clinicians often focus on acute heatstroke, a dramatic and undeniable emergency. But the true health burden 

of rising temperatures extends far beyond these immediate, severe presentations, quietly escalating morbidity 

and mortality across a spectrum of chronic diseases.

This broader, often underestimated, impact demands a re-evaluation of how healthcare systems prepare for and 

respond to heat events. The data indicates a systemic challenge, not merely an episodic one, with implications 

for patient management from primary care to specialist clinics.

K E Y  TA K E AWAY S

º The Pivot: Extreme heat's health impact is far more pervasive than commonly understood, affecting chronic 

disease management and all-cause mortality beyond acute heatstroke.

º The Data: All-cause mortality can increase by 1.5% to 5.7% during heatwaves, with specific spikes in 

cardiovascular and respiratory events.

º The Action: Clinicians must integrate heat risk into chronic disease management plans, focusing on 

vulnerable populations and proactive patient education.

Extreme heat is not merely an inconvenience; it is a profound physiological stressor that challenges the body's 

homeostatic mechanisms, particularly thermoregulation. The human body maintains a core temperature within a narrow 

range, typically 36.5°C to 37.5°C. When ambient temperatures rise significantly, especially when combined with 

high humidity, the body's primary cooling mechanism, sweating, becomes less efficient. This inefficiency forces the 

cardiovascular system to work harder, increasing cardiac output to shunt blood to the skin for heat dissipation. This 

sustained physiological strain can overwhelm even healthy individuals, but it poses a particularly grave threat to those 

with pre-existing chronic conditions. The clinical picture extends beyond the dramatic presentation of heatstroke, 

encompassing a subtle but widespread exacerbation of underlying pathologies.1

The patient populations most susceptible to these adverse effects are well-defined: the elderly, infants and young children, 

individuals with cardiovascular disease, respiratory conditions, diabetes, and renal impairment, as well as those on certain 

medications that impair thermoregulation or fluid balance. These include diuretics, beta-blockers, anticholinergics, 

and some psychotropic drugs. Socioeconomic factors also play a critical role, with low-income communities, outdoor 

workers, and individuals lacking access to air conditioning or adequate hydration facilities bearing a disproportionate 
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burden. The impact is not uniform; urban areas, characterized by the 'urban heat island' effect, experience higher 

temperatures and poorer air quality, compounding the risk for their residents.2

The Numbers Behind the Heat
Epidemiological studies consistently demonstrate a clear association between extreme heat events and increased 

morbidity and mortality. During heatwaves, all-cause mortality can increase by 1.5% to 5.7%, with specific spikes 

observed in cardiovascular and respiratory deaths. For instance, a meta-analysis of studies across Europe found that 

for every 1°C increase above a specific temperature threshold, daily mortality increased by an average of 3.1% (95% CI, 

2.8%-3.4%). This effect was more pronounced in older adults, where the increase was 4.2% (95% CI, 3.7%-4.7%).3

Cardiovascular disease represents a significant vulnerability. Heat stress increases heart rate and cardiac output, leading 

to increased myocardial oxygen demand. For patients with coronary artery disease or heart failure, this added strain can 

precipitate angina, myocardial infarction, or acute decompensated heart failure. Studies have shown a 12% increase in 

hospital admissions for heart failure during heatwaves (RR 1.12; 95% CI, 1.05-1.19). The risk is particularly elevated 

for those with reduced ejection fraction, where the compensatory mechanisms are already compromised. Dehydration, 

a common consequence of heat exposure, further exacerbates cardiovascular risk by increasing blood viscosity and 

reducing circulating volume, predisposing to thrombotic events.4

Respiratory conditions also worsen under heat stress. High temperatures often correlate with increased ground-level 

ozone and particulate matter, which are potent respiratory irritants. Patients with asthma and chronic obstructive 

pulmonary disease (COPD) experience increased exacerbations, hospitalizations, and emergency department visits. One 

study in London reported a 6.5% increase in respiratory-related emergency admissions for every 5°C rise in maximum 

daily temperature above 20°C. The combination of heat and air pollution creates a synergistic effect, overwhelming the 

respiratory defenses of vulnerable individuals.5

Renal function is another critical area of concern. Dehydration, if severe or prolonged, can lead to acute kidney injury 

(AKI), particularly in patients with pre-existing chronic kidney disease (CKD) or those taking nephrotoxic medications. 

The elderly are especially susceptible due to age-related declines in renal function and blunted thirst responses. A review 

of hospital data during a major heatwave in France noted a 20% increase in AKI diagnoses, with a disproportionate 

number occurring in patients over 75 years of age. This highlights the need for careful monitoring of fluid status and 

medication adjustments during periods of extreme heat.6

Diabetes management also becomes more challenging. Heat stress can affect blood glucose levels, making them harder 

to control. Dehydration can lead to hyperosmolar hyperglycemic state, a serious complication. Patients with diabetic 

neuropathy may have impaired sweating mechanisms, further compromising thermoregulation. The storage and efficacy 

of insulin can also be compromised by high temperatures, adding another layer of complexity for patients managing 

their condition at home. Clinicians must counsel diabetic patients on careful glucose monitoring, hydration, and proper 

insulin storage during hot weather.7

Mental health is not immune to the effects of extreme heat. Studies indicate an increase in emergency department visits 

for mental health conditions, including anxiety, depression, and substance abuse, during heatwaves. Patients with severe 

mental illness, particularly those on antipsychotic medications, are at higher risk of heat-related illness due to impaired 

thermoregulation and reduced awareness of heat stress. Some psychotropic medications can also increase the risk of 

dehydration or interfere with sweating. The societal disruption and discomfort caused by extreme heat can also exacerbate 
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underlying psychological distress.8

The impact on medication efficacy and safety is a subtle but critical consideration. Many common medications can alter 

the body's response to heat. Diuretics, often prescribed for hypertension or heart failure, increase fluid loss, predisposing 

to dehydration and electrolyte imbalances. Beta-blockers can blunt the heart rate response, impairing the body's ability to 

increase cardiac output for heat dissipation. Anticholinergic drugs, including many antidepressants and antihistamines, 

can reduce sweating, directly interfering with evaporative cooling. Clinicians must review patient medication lists and 

consider dose adjustments or increased monitoring during heat events, particularly for polypharmacy patients.9

The long-term consequences of repeated heat exposure also warrant attention. Chronic, low-grade heat stress may 

contribute to the progression of CKD, particularly in occupational settings with sustained heat exposure. There is 

emerging evidence suggesting a link between recurrent heat stress and increased risk of kidney stone formation. The 

cumulative effect of these exposures, often overlooked in acute clinical assessments, could contribute to a silent epidemic 

of heat-related chronic disease progression. This area requires more dedicated longitudinal research to fully quantify the 

burden.10

The open-label nature of many epidemiological studies, relying on observational data rather than randomized controlled 

trials, is an obvious caveat. Establishing direct causality between heat exposure and specific health outcomes can be 

challenging due to confounding factors such as air pollution, socioeconomic status, and access to healthcare. But the 

consistency of findings across diverse geographical regions and methodologies lends considerable weight to the observed 

associations. The sheer volume of data, often encompassing millions of patient records, mitigates some of the limitations 

inherent in observational research.11

The lack of standardized definitions for 'heatwave' or 'extreme heat' across studies also presents a challenge for direct 

comparisons and meta-analyses. Different regions define heat events based on local climate norms, meaning a 'heatwave' 

in Northern Europe might be considered mild weather in the Mediterranean. This variability complicates the development 

of universal public health advisories and clinical guidelines. Still, the underlying physiological principles of heat stress 

remain consistent, regardless of the specific temperature threshold.12

Another limitation is the potential for underreporting of heat-related morbidity. Many heat-exacerbated conditions are 

coded under their primary diagnosis (e.g., myocardial infarction), rather than being explicitly linked to heat exposure. 

This diagnostic bias means the true burden of heat-related illness is likely higher than official statistics suggest. Improved 

coding practices and greater clinician awareness of heat as a contributing factor could provide a more accurate picture 

of the problem.13

The trial was not powered to detect differences in specific interventions to mitigate heat effects, and that gap matters. 

While public health agencies issue general advice, robust clinical trial data on specific patient management strategies 

during heatwaves remains sparse. For example, the optimal hydration strategy for a heart failure patient during extreme 

heat, balancing fluid intake with diuretic regimens, is often based on expert opinion rather than high-level evidence. 

Future research needs to focus on interventional studies to develop evidence-based clinical guidelines.14

The data clearly indicates that extreme heat is a significant and growing public health concern with far-reaching clinical 

implications. It demands a proactive, rather than reactive, approach from the medical community. The next step involves 

translating these epidemiological observations into actionable clinical strategies and robust public health interventions. 
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This includes integrating heat risk assessments into routine patient care, particularly for vulnerable populations, and 

developing clear, evidence-based guidance for managing chronic conditions during periods of elevated temperatures.15

CLINICAL IMPLICATIONS

The pervasive impact of extreme heat on chronic disease management is a clinical reality that demands 

immediate attention. It is no longer sufficient to view heatstroke as an isolated emergency; instead, clinicians 

must recognize heat as a systemic stressor that silently undermines the health of vulnerable patients. 

This means integrating heat risk into every chronic disease management plan, particularly for those with 

cardiovascular, renal, or respiratory conditions.

For primary care physicians, this translates to proactive patient education on hydration, medication review, 

and recognizing early signs of heat stress. Specialists, such as cardiologists and nephrologists, must consider 

heat exposure when managing fluid balance and medication dosages, especially for patients on diuretics or 

those with impaired renal function. The industry, particularly pharmaceutical companies, should also consider 

the thermal stability of medications and provide clearer guidance on storage and use in high-temperature 

environments.

Patients, especially the elderly and those with multiple comorbidities, need clear, actionable advice that goes 

beyond generic 'stay cool' messages. This includes specific guidance on fluid intake, recognizing symptoms 

of dehydration or worsening chronic conditions, and understanding when to seek medical attention. The 

current evidence base, while strong on association, is thin on specific interventional strategies for clinicians, 

highlighting a critical gap for future research.

Ultimately, the medical community must shift its paradigm from treating acute heat-related illness to preventing 

heat-exacerbated chronic conditions. This requires a collaborative effort across public health, primary care, 

and specialist services, underpinned by robust, evidence-based guidelines. Ignoring the escalating health toll 

of extreme heat is no longer an option; the numbers are too stark.
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