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Abstract:

Heat waves pose significant health risks, particularly for the elderly, affecting renal function
through dehydration, electrolyte imbalances, and reduced renal perfusion.: Older adults exhibit
increased serum creatinine and cystatin C levels during extreme heat due to age-related
physiological changes, medication effects, and decreased renal reserve. These changes can lead
to acute kidney injury (AKI) and chronic kidney disease (CKD). Comparative studies highlight
the elderly's heightened vulnerability to heat-induced renal dysfunction compared to younger
populations. Understanding these mechanisms is crucial for developing interventions to protect
this at-risk group. Heatwaves pose significant health risks to the elderly, particularly
concerning renal dysfunction. Antihypertensive medications, such as thiazide diuretics, ACE
inhibitors, and ARBs, exacerbate the increase in creatinine levels through mechanisms
involving dehydration, impaired kidney perfusion, heightened AKI risk, age-related renal
changes, and interactions with comorbidities. Comparative effects of these medications
highlight distinct pathways leading to renal impairment during extreme heat. Preventive
measures, including adequate hydration, access to cooling environments, and regular
medication reviews, are critical. Additionally, dietary adjustments such as protein restriction,
increased fiber intake, sodium control, and maintaining hydration can support kidney health.
Public health strategies must focus on mitigating the impact of heatwaves on elderly kidney
function, ensuring safety during antihypertensive therapy, and further research is needed to

develop targeted interventions for extreme heat exposure.
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1.Introduction:

Heat waves are increasingly recognized as a significant public health concern, particularly for
vulnerable populations such as the elderly. As global temperatures rise due to climate change,
the frequency and intensity of heat waves are expected to increase, posing serious risks to
health, including renal function. The kidneys play a crucial role in maintaining homeostasis,
regulating blood pressure, and excreting waste products. However, the impact of extreme heat
on kidney function, especially in older adults, is a growing concern. A study published in
JAMA stated that older adults shows increased creatinine and Cystatin C levels after exposure
to extreme heat in a dry setting even while staying hydrated. These changes are more modest
in a humid setting and in young adults. [1] This review article aims to explore the impact of
heat waves on kidney function in the elderly, focusing on the rise in serum creatinine and
cystatin C levels compared to younger populations when exposed to heat, focusing on the rise

in serum creatinine and cystatin C levels when exposed to extreme heat.
2. Heat Waves and Kidney Functions:

Heat waves are defined as prolonged periods of excessively hot weather, which can lead to
serious health complications. The kidneys are particularly sensitive to changes in temperature
and hydration status. High ambient temperatures can lead to dehydration, electrolyte

imbalances, and reduced renal perfusion, all of which can impair kidney function.?

i)Dehydration: High temperatures increase fluid loss through sweat, leading to dehydration.
This  condition diminishes stream of  blood flowing to the kidneys thereby
reducing their capability to excrete out the impurities properly so that the concentration of the

electrolytes can be maintained.

ii)Electrolyte disturbance: If there is a lack of hydration that too causes the deficiency of main
electrolytes, such as sodium and potassium, which are basically needed for kidneys to work
properly and maintain homeostasis. An imbalance in these electrolytes can lead to further

complications, including acute kidney injury (AKI).

iii) Blood Pressure Regulation: Heat stress causes vasodilation, which can lower
blood pressure and further reduce renal blood flow. The kidneys play a key role
in regulating blood pressure through the renin-angiotensin system, and

disruptions in this system can lead to significant health issues.
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3.Physiological Changes in the Elderly

As individuals age, several physiological changes occur that can affect kidney function:[2]

Decreased Renal Reserve: The kidneys' ability to respond to stressors diminishes with

age, leading to a reduced capacity to excrete waste products.

Altered Fluid Balance: Aging is associated with changes in body composition,
including decreased total body water and alterations in the renin-angiotensin-
aldosterone system (RAAS), making elderly individuals more susceptible to

dehydration during heat waves.

Medication Effects: Many older adults take medications that can exacerbate

dehydration or impair kidney function, such as diuretics and certain antihypertensives.

4. Impact of Heat Waves on Kidney Function

4.1 Increased Serum Creatinine Levels

Serum creatinine is a commonly used marker for assessing kidney function. Elevated levels

indicate impaired kidney function and can result from various factors during heat exposure:

Dehydration: Heat waves can lead to significant fluid loss through sweating, resulting
in dehydration. This condition reduces renal perfusion and glomerular filtration rate

(GFR), causing an increase in serum creatinine levels.

Acute Kidney Injury (AKI): Studies have shown that older adults experience a higher
incidence of AKI during heat waves. For instance, research indicates that hospital
admissions for kidney-related issues increase significantly during periods of extreme

heat, with elderly patients being disproportionately affected. [3]

4.2 Mechanisms Contributing to Increased Serum Creatinine and Cystatin C Levels in

the Elderly During Heat Exposure

The elderly population is particularly vulnerable to heat-related kidney dysfunction, as

evidenced by significant increases in serum creatinine and cystatin C levels compared to

younger adults when exposed to extreme heat. Several key mechanisms contribute to this age-

related susceptibility: [4]
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4.2.1 Reduced Kidney Perfusion

During heat stress, blood flow to the kidneys decreases as the body tries to dissipate heat
through vasodilation. This reduction in renal perfusion can lead to a rise in serum creatinine
levels, especially in the elderly whose kidneys are already compromised by age-related

structural and functional changes.
4.2.2 Dehydration and Electrolyte Imbalances

Excessive sweating during heat exposure causes dehydration and depletes essential electrolytes
like sodium and potassium. These fluid and electrolyte disturbances can further impair kidney
function and increase the risk of acute kidney injury (AKI), particularly in older adults who are

more vulnerable to dehydration.
4.2.3 Increased Risk of Acute Kidney Injury (AKI)

The combination of reduced kidney perfusion and dehydration puts the elderly at a higher risk
of developing AKI during heat waves. AKI has been reported in 5-7% of hospitalized patients
and carries a high mortality risk among older and sicker individuals. Medications commonly
used by the elderly, such as thiazides and ACE inhibitors/ARBS, can also predispose them to

AKI by facilitating volume depletion and decreasing renal perfusion.
4.2.4 Physiological Stress on Aging Kidneys

As people age, the kidneys undergo structural and functional changes, including a decrease in
glomerular filtration rate (GFR) and renal blood flow. These age-related alterations make the
elderly more susceptible to heat stress and contribute to the marked increase in serum creatinine
and cystatin C levels observed during heat exposure. In summary, the combination of reduced
kidney perfusion, dehydration, electrolyte imbalances, increased AKI risk, and physiological
stress on aging kidneys leads to significant elevations in serum creatinine and cystatin C levels
in the elderly population during heat waves. Understanding these mechanisms is crucial for
developing targeted interventions to protect this vulnerable group from heat-related kidney

dysfunction.
5. Mechanisms of Kidney Injury During Heat Exposure [5]

5.1Acute Kidney Injury (AKI)
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Heat waves can precipitate AKI, particularly in elderly individuals with pre-existing health

conditions. The mechanisms include:

o Rhabdomyolysis: Severe heat stress can lead to muscle breakdown, releasing

myoglobin into the bloodstream, which can cause kidney damage.

e Hypotension: Dehydration and heat stress can lead to hypotension, further reducing

renal perfusion and increasing the risk of AKI.
5.2 Chronic Kidney Disease (CKD)

Repeated episodes of AKI can contribute to the development of CKD. The elderly are at an

increased risk for CKD due to cumulative damage from heat exposure over time.

o Long-term Effects: Chronic exposure to high temperatures can lead to irreversible
kidney damage, particularly in populations with limited access to hydration and

cooling.
6. Impact of Heat Waves on Kidney Function
6.1 Increased Serum Creatinine Levels [6]

Serum creatinine is a commonly used marker for assessing kidney function. Elevated levels

indicate impaired kidney function and can result from various factors during heat exposure:

o Dehydration: Heat waves can lead to significant fluid loss through sweating, resulting
in dehydration. This condition reduces renal perfusion and glomerular filtration rate

(GFR), causing an increase in serum creatinine levels.

o Acute Kidney Injury (AKI): Studies have shown that older adults experience a higher
incidence of AKI during heat waves. For instance, research indicates that hospital
admissions for kidney-related issues increase significantly during periods of extreme
heat, with elderly patients being disproportionately affected.
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Fig 3: Showing the effect of heat on different organs of the body
6.2 Elevated Cystatin C Levels [6,7]

Cystatin C is a more sensitive marker of kidney function than creatinine, particularly in older

adults. Its levels can rise due to:

e Increased Muscle Breakdown: Extreme heat can lead to muscle catabolism, releasing

proteins that elevate cystatin C levels, indicating renal stress.

o Impaired Glomerular Filtration: Like creatinine, cystatin C levels rise when the
kidneys are unable to filter waste effectively, which is exacerbated during heat exposure

due to dehydration and reduced renal blood flow.
6.3 Impact on Elderly Populations [2,8]

Elderly individuals are particularly susceptible to the adverse effects of heat due to age-related

physiological changes, including decreased renal reserve and impaired thermoregulation.
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Studies have shown that older adults experience a greater increase in serum creatinine and

cystatin C levels during heat exposure compared to younger individuals.

1. Serum Creatinine: An increase in serum creatinine levels is a common indicator of

impaired kidney function. Research indicates that for every 5°C increase in
temperature, there is a corresponding increase in serum creatinine levels, particularly

among elderly populations.

Cystatin C: Cystatin C is a more sensitive marker of kidney function than creatinine,
especially in older adults. Elevated levels of cystatin C during heat exposure suggest a
decline in glomerular filtration rate (GFR), indicating renal dysfunction.

7.1 Comparative Analysis: Elderly vs. Young Populations

Research indicates significant differences in how elderly and young populations respond to

heat exposure regarding kidney function:

Vulnerability of the Elderly: Older adults exhibit a more pronounced increase in both
serum creatinine and cystatin C levels compared to younger individuals when exposed
to similar heat conditions. This can be attributed to the cumulative effects of aging on

renal physiology and pre-existing health conditions.

Physiological Resilience in Younger Adults: Younger individuals typically have
better renal reserve and physiological resilience, allowing them to maintain kidney
function more effectively during heat exposure. Their kidneys can often compensate
for the stress of dehydration better than those of older adults.
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Fig 4: Impact of increased temperature in the elderly
7.2 Comparative Analysis: Elderly vs. Young Populations
Physiological Differences

The aging process is associated with several physiological changes that can exacerbate the

effects of heat on kidney function:

o Decreased Renal Blood Flow: Elderly individuals often have reduced renal blood flow

and GFR, making them more susceptible to the effects of dehydration and heat stress.

e Impaired Thermoregulation: The ability to regulate body temperature diminishes

with age, leading to a higher risk of heat-related illnesses in older adults.

8. Pathophysiological Mechanisms [2,3]

Understanding the underlying mechanisms that lead to renal impairment during heat waves is

crucial;

o Dehydration and Hemoconcentration: As fluid loss occurs, blood volume decreases,

leading to hemoconcentration. This condition can trigger a cascade of physiological
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responses that ultimately impair Kidney function and increase serum creatinine and

cystatin C levels.

o Inflammatory Responses: Heat stress may induce systemic inflammation, which can
further exacerbate renal injury by promoting oxidative stress and endothelial

dysfunction, particularly in older adults.
9. Clinical Observations

Studies have demonstrated that elderly patients exhibit a more pronounced increase in serum
creatinine and cystatin C levels when exposed to heat compared to younger individuals. For
instance, a study found that elderly patients had a 3.4% increase in serum creatinine levels with
a 5°C rise in temperature, while younger populations showed a lesser increase. This disparity

highlights the greater vulnerability of the elderly to heat-induced renal impairment.

10. Antihypertensive medications play a significant role in increasing creatinine levels in the
elderly during heatwaves due to several factors related to their pharmacological effects and the
physiological responses of older adults to extreme heat. Here are the key mechanisms involved:
[7,8,9]

10.1. Dehydration Risk

Antihypertensive medications, particularly thiazide diuretics, can lead to increased urine output
and subsequent fluid loss. During heat exposure, this can exacerbate dehydration, which is
already a concern due to the body's increased fluid loss through sweating. Dehydration reduces
renal perfusion, leading to elevated serum creatinine levels as the kidneys struggle to filter

blood effectively under compromised conditions.
10.2. Impaired Kidney Perfusion

The use of medications such as ACE inhibitors and angiotensin receptor blockers (ARBS) can
alter renal hemodynamics. These medications can cause vasodilation of the efferent arterioles,
which may lead to reduced glomerular filtration rate (GFR) during periods of low blood volume
or dehydration. The combination of heat stress and these medications can thus significantly

impair kidney function, resulting in increased creatinine levels.
10.3. Increased Risk of Acute Kidney Injury (AKI)

Elderly patients taking antihypertensive medications are at a higher risk for AKI during

heatwaves. Studies have shown that the combination of high ambient temperatures and the use
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of these medications can lead to a clinically significant rise in creatinine levels. For instance, a
study indicated that an increase in daily temperature correlates with a rise in creatinine levels

among elderly patients on antihypertensive therapy. [9,10]
10.4. Age-Related Renal Changes [16]

The aging process itself leads to a decline in renal function, characterized by reduced renal
blood flow and GFR. When combined with the effects of antihypertensive medications during
heat exposure, these age-related changes can exacerbate the risk of kidney dysfunction. The
elderly are less able to compensate for the physiological stress induced by heat, leading to a

more pronounced increase in creatinine levels compared to younger populations.
10.5. Interaction with Comorbidities

Many elderly patients have multiple comorbidities that require pharmacological management,
including hypertension, diabetes, and heart disease. The interaction of antihypertensive
medications with these conditions can further complicate the body's response to heat stress,

increasing the likelihood of renal impairment and elevated creatinine levels during heat waves.

11. Effects of Thiazide Diuretics and ACE Inhibitors/ARBs on Creatinine Levels in the
Elderly During Heatwaves [8,9,15]

The elderly population is particularly vulnerable to renal impairment during heatwaves, and
the use of antihypertensive medications such as thiazide diuretics and ACE inhibitors/ARBs
can further complicate this scenario. Each class of medication affects kidney function and
serum creatinine levels differently, especially when older adults are exposed to high
temperatures. Below is a detailed examination of how these medications individually influence

creatinine levels in the elderly during heatwaves.
11.1Thiazide Diuretics

Thiazide diuretics, such as hydrochlorothiazide and chlorthalidone, are commonly prescribed
for hypertension management. Their effects on creatinine levels in the elderly during heatwaves

can be attributed to several mechanisms:

1. Increased Urine Output and Dehydration: Thiazide diuretics promote diuresis by
inhibiting sodium and chloride reabsorption in the distal convoluted tubule of the
nephron. This increased urine output can lead to dehydration, particularly in hot

weather when fluid loss through perspiration is already elevated. Dehydration decreases
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renal perfusion, resulting in elevated serum creatinine levels as the kidneys become less

efficient at filtering blood.

2. Risk of Electrolyte Imbalance: The use of thiazide diuretics can cause significant
electrolyte disturbances, including hypokalaemia and hyponatremia. These imbalances

can further compromise renal function, leading to an increase in creatinine levels.

3. Compromised Renal Hemodynamics: In elderly patients, the structural and functional
decline of the kidneys makes them more susceptible to the hemodynamic changes
induced by diuretics. During heat stress, the combination of reduced intravascular
volume and impaired renal blood flow can exacerbate the risk of acute kidney injury

(AKI) and lead to significant increases in serum creatinine levels.
11.2 ACE Inhibitors and ARBs

Angiotensin-converting enzyme (ACE) inhibitors and angiotensin receptor blockers (ARBS)
are also widely used in managing hypertension [8,9,15], particularly in elderly patients. Their

effects on creatinine levels during heatwaves include:

1. Modified Renal Hemodynamics: Angiotensin converting enzyme inhibitors and
aldosterone receptor blockers(ARBs) work by repressing the renin-angiotensin-
aldosterone framework (RAAS), which results into vasodilation of the efferent
arterioles of the glomeruli. In the context of heat exposure, this can reduce GFR,
especially when renal perfusion is already compromised due to dehydration. This

reduction in GFR can lead to increased serum creatinine levels.
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Fig 7: Diagram depicting the effects of heat in ACEI’s and ARB users

2. Increased Risk of AKI: Studies have shown that elderly patients on ACE inhibitors or
ARBs are at a heightened risk for AKI during heatwaves. The combination of
dehydration and the hemodynamic effects of these medications can lead to clinically

significant increases in creatinine levels'®'4. Research indicates that an increase in
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ambient temperature correlates with a rise in creatinine levels among elderly patients

taking these medications.
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3. Blunted Renin Response: In older adults, the physiological response to dehydration
and low blood volume may be blunted due to the effects of ACE inhibitors and ARBS.

This impaired response can further compromise renal function during heat stress,

leading to elevated creatinine levels [2,10]
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12.Comparative Effects During Heatwaves [8,14]

While both thiazide diuretics and ACE inhibitors/ARBSs can lead to increased creatinine levels

in the elderly during heatwaves, the mechanisms and severity of their effects may differ:

Medication Class ~ Mechanism of Effect Impact on Creatinine Levels

Increased diuresis leading to
dehydration and electrolyte | Significant increase due to dehydration

Thiazide Diuretics | imbalances and renal perfusion reduction
ACE Altered renal hemodynamics and | Moderate to significant increase due to
Inhibitors/ARBs blunted renin response reduced GFR and risk of AKI

Table 1: Table showing the effect and impact of antihypertensives due to increasing

temperature
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Fig 10: Flowchart depicting the pathway of action of ARB and ACEI
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13. Public Health Implications: Preventive Measures and Recommendations

Given the heightened risk of kidney impairment during heat waves, several preventive

strategies can be implemented:

« Hydration: Ensuring adequate fluid intake is essential for maintaining kidney function.
Older adults should be encouraged to drink water regularly, especially during hot

weather.

« Cooling Strategies: Access to cooling environments, such as air-conditioned spaces or
cooling centers, can help mitigate the effects of extreme heat.

« Medication Review: Regular assessments of medications that may predispose elderly
patients to dehydration or renal impairment should be conducted, with adjustments

made as necessary.
Increased Emergency Department Visits

Research indicates a significant association between extreme heat and increased emergency
department visits for kidney-related issues. A study found that days with extreme heat were
linked to a 1.7% to 3.1% increase in kidney disease-related ED visits, particularly among the

elderly.
14. Role of Diet and Nutrition in preventing the effect of heat in the kidney.

Dietary adjustments can indeed play a significant role in mitigating the effects of
antihypertensive medications on creatinine levels in the elderly during heatwaves. Given the
physiological stress that heat exposure places on the kidneys, particularly in vulnerable
populations, appropriate dietary strategies can help support renal function and overall health.

Here are some key dietary recommendations based on the findings from recent studies:
14.1. Protein-Restricted Diet

Reducing protein intake can be beneficial in managing creatinine levels. High-protein diets,
especially those rich in animal proteins, can lead to increased creatinine production as the body
metabolizes these proteins. A protein-restricted diet can help lower creatinine levels by
decreasing the overall workload on the kidneys. This is particularly important for elderly

individuals who may already have compromised kidney function.
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14.2. Increased Fiber Intake

Incorporating fiber-rich foods into the diet can help regulate creatinine formation. Dietary fiber
aids in digestion and can help manage blood sugar levels, which is crucial for individuals with
diabetes—a common comorbidity in the elderly that can exacerbate kidney issues. Foods high
in fiber, such as fruits, vegetables, whole grains, and legumes, should be emphasized to
promote better kidney health.

14.3. Sodium Control

Managing sodium intake is critical for elderly patients, especially those taking antihypertensive
medications. Excessive sodium can lead to fluid retention and increased blood pressure, which
can further strain the kidneys. A diet low in sodium can help maintain optimal blood pressure
levels and reduce the risk of dehydration during heatwaves. This includes avoiding processed
foods, which are often high in sodium, and opting for fresh, whole foods instead.

14.4. Hydration

Maintaining adequate hydration is essential, particularly during heatwaves. Dehydration can
lead to increased serum creatinine levels as the kidneys struggle to filter waste products
effectively. Older adults should be encouraged to drink sufficient fluids, preferably water,
throughout the day, especially when temperatures rise. Electrolyte-rich drinks can also be

beneficial to replenish lost minerals due to sweating.
14.5. Adherence to Dietary Guidelines

Following established dietary guidelines, such as the Mediterranean diet or the Dietary
Approaches to Stop Hypertension (DASH) diet, can provide a balanced approach to nutrition
that supports kidney health. These diets emphasize the consumption of fruits, vegetables, whole
grains, healthy fats (like olive oil), and lean proteins, which can help mitigate the adverse

effects of antihypertensive medications on kidney function.
14.6. Monitoring and Individualization

It is crucial for elderly individuals to work closely with healthcare providers or dietitians to
tailor dietary adjustments based on their specific health conditions, medication regimens, and
kidney function status. Regular monitoring of kidney function, including serum creatinine and
electrolyte levels, can help assess the effectiveness of dietary changes and make necessary

adjustments.
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Dietary changes can effectively help reduce creatinine levels in the elderly, particularly in the

context of kidney health. Here are specific dietary adjustments that have been shown to be

beneficial:
1. Reduce Protein Intake

High protein consumption, especially from animal sources, can lead to increased creatinine

levels due to the metabolism of creatine found in muscle.

« Recommendation: Adopt a protein-restricted diet, focusing on reducing intake of red
meat and fish. Instead, consider plant-based proteins such as legumes, beans, and
lentils, which may have a lesser impact on creatinine levels compared to animal

proteins.
2. Increase Fiber Intake

Dietary fiber plays a crucial role in kidney health by regulating the body's metabolism and

potentially lowering creatinine levels.

o Recommendation: Incorporate more fiber-rich foods such as fruits, vegetables, whole
grains, and legumes into the diet. These foods not only help in managing creatinine
levels but also support overall health and digestion.

3. Control Sodium Intake

Excess sodium can lead to hypertension and fluid retention, both of which can negatively affect

kidney function.

e« Recommendation: Limit sodium intake by avoiding processed foods, which are
typically high in salt. Use herbs and spices for flavouring instead of salt to help manage

blood pressure and reduce the strain on the kidneys.
4. Stay Hydrated

Dehydration can cause an increase in creatinine levels, as the kidneys require adequate fluid to

function properly.

« Recommendation: Ensure adequate fluid intake, primarily through water. It is essential
to drink enough fluids, especially during hot weather or after physical activity, to
maintain hydration and support kidney function.
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5. Limit Alcohol Consumption
Alcohol can adversely affect kidney function and contribute to dehydration.

o Recommendation: Reduce or eliminate alcohol consumption to help maintain kidney
health and lower creatinine levels. Alcohol can also interfere with the effectiveness of

certain medications used to manage blood pressure.
6. Avoid High-Potassium Foods (if applicable)

In cases of significant kidney impairment, potassium levels may need to be monitored and

managed.

e Recommendation: If advised by a healthcare provider, limit foods high in potassium,
such as bananas, oranges, and potatoes, to prevent complications associated with

elevated potassium levels in the blood.
7. Monitor and Adjust Diet Based on Health Status
Individual health conditions, such as diabetes or heart disease, can influence dietary needs.

Recommendation: Regularly consult with healthcare professionals or dietitians to tailor
dietary choices based on personal health status and kidney function. This may involve periodic

monitoring of creatinine levels and adjusting dietary habits accordingly
15. Discussion:

Heat waves, defined as prolonged periods of excessively high temperatures, are becoming
increasingly frequent and severe due to climate change. These extreme weather events pose
significant health risks, particularly to vulnerable populations such as the elderly. Among the
many health concerns exacerbated by heat waves, renal dysfunction stands out as a critical
issue. The kidneys, essential for maintaining homeostasis, regulating blood pressure, and
excreting waste products, are highly susceptible to temperature fluctuations and dehydration.
This discussion explores the impact of heat waves on kidney function in the elderly, focusing

on the rise in serum creatinine and cystatin C levels compared to younger populations.
15.1 Mechanisms of Heat-Induced Kidney Injury

Heat waves can lead to dehydration, electrolyte imbalances, and reduced renal perfusion, all of
which impair kidney function. High temperatures increase fluid loss through sweat, leading to

dehydration, which reduces blood flow to the kidneys and impairs their ability to filter waste.
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Dehydration also results in the loss of essential electrolytes like sodium and potassium, critical
for kidney function. Additionally, heat stress causes vasodilation, lowering blood pressure and

further reducing renal blood flow.
15.2 Physiological Vulnerabilities in the Elderly

Several physiological changes that occur with aging exacerbate the impact of heat on kidney
function. Older adults have a decreased renal reserve, meaning their kidneys have a reduced
capacity to respond to stressors. Aging is also associated with alterations in fluid balance,
including decreased total body water and changes in the renin-angiotensin-aldosterone system
(RAAS), making them more susceptible to dehydration. Many elderly individuals take
medications that can exacerbate dehydration or impair kKidney function, such as diuretics and

certain antihypertensives.
15.3 Markers of Kidney Dysfunction: Serum Creatinine and Cystatin C

Serum creatinine and cystatin C are basic markers for finding out how the kidneys are doing
their work in filtration and excretion. Elevated serum creatinine levels indicate impaired kidney
function and can result from dehydration, reduced renal perfusion, and acute kidney injury
(AKI). Studies have shown that older adults experience a higher incidence of AKI during heat
waves, with hospital admissions for kidney-related issues significantly increasing during
periods of extreme heat. Cystatin C is a more sensitive marker of kidney function than
creatinine, particularly in older adults. Its levels can rise due to increased muscle breakdown

and impaired glomerular filtration during heat exposure.
15.4 Comparative Analysis: Elderly vs. Young Populations

Research indicates significant differences in how elderly and young populations respond to
heat exposure regarding kidney function. Older adults exhibit a more pronounced increase in
both serum creatinine and cystatin C levels compared to younger individuals when exposed to
similar heat conditions. This disparity is attributed to the cumulative effects of aging on renal
physiology and pre-existing health conditions. Younger individuals typically have better renal
reserve and physiological resilience, allowing them to maintain kidney function more

effectively during heat exposure.

2039



Journal of Cardiovascular Disease Research

ISSN: 0975-3583,0976-2833 VOL15, ISSUE 08, 2024

15.5 Role of Medications in Heat-Induced Kidney Dysfunction

Antihypertensive medications, particularly thiazide diuretics, ACE inhibitors, and angiotensin
receptor blockers (ARBS), play a significant role in increasing creatinine levels in the elderly
during heat waves. These medications can exacerbate dehydration and impair kidney perfusion,
increasing the risk of AKI. The combination of heat stress and these medications significantly
impairs kidney function, leading to elevated creatinine levels.

15.6 Public Health Implications and Preventive Measures

Given the heightened risk of kidney impairment during heat waves, several preventive
strategies are essential. Ensuring adequate hydration is crucial, particularly for the elderly, who
should be encouraged to drink water regularly during hot weather. Access to cooling
environments, such as air-conditioned spaces or cooling centers, can help mitigate the effects
of extreme heat. Regular assessments of medications that may predispose elderly patients to

dehydration or renal impairment should be conducted, with adjustments made as necessary.
16. Conclusion:

Heat waves present a significant public health challenge, particularly for the elderly, who are
more vulnerable to heat-induced renal dysfunction. The kidneys' ability to respond to stressors
diminishes with age, leading to increased serum creatinine and cystatin C levels during periods
of extreme heat. Dehydration, electrolyte imbalances, reduced renal perfusion, and the use of
certain medications exacerbate the risk of acute kidney injury in older adults. Understanding
these mechanisms is crucial for developing targeted interventions to protect this vulnerable
group. , Antihypertensive medications contribute to increased creatinine levels in the elderly
during heatwaves through mechanisms involving dehydration, impaired Kidney perfusion,
heightened risk of AKI, age-related renal changes, and interactions with other comorbidities.
Understanding these factors is crucial for managing the health of elderly patients during
extreme heat events and for developing strategies to mitigate the risks associated with
antihypertensive therapy in such conditions.

Both thiazide diuretics and ACE inhibitors/ARBSs can contribute to increased creatinine levels
in the elderly during heatwaves, albeit through different mechanisms. Thiazide diuretics
primarily increase creatinine levels due to dehydration and electrolyte imbalances, while ACE

inhibitors and ARBs affect renal hemodynamics and increase the risk of AKI. Understanding
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these distinct effects is crucial for managing hypertension in older adults, particularly during

periods of extreme heat, to mitigate the risk of renal impairment and ensure patient safety.

Preventive measures, such as ensuring adequate hydration, access to cooling environments,
and regular medication reviews, are essential to mitigate the impact of heat waves on kidney
function in the elderly. As global temperatures continue to rise, addressing the health risks
associated with heat waves becomes increasingly critical for safeguarding the well-being of
older adults. Dietary adjustments can significantly help mitigate the effects of antihypertensive
medications on creatinine levels in the elderly during heatwaves. By focusing on a protein-
restricted diet, increasing fiber intake, controlling sodium consumption, ensuring adequate
hydration, and adhering to healthy dietary guidelines, older adults can better support their
kidney health and reduce the risk of complications associated with heat exposure and

antihypertensive therapy.

Specific dietary changes such as reducing protein intake, increasing fiber consumption,
controlling sodium, staying hydrated, limiting alcohol, and monitoring potassium can
effectively help lower creatinine levels in the elderly. These symbiotic arrangements not only
protect the kidney but all boost up the physical makeup of the body. Regular consultation with
healthcare providers is essential to ensure that dietary choices align with individual health
needs and conditions. Further research is needed to explore long-term outcomes and develop

targeted interventions to mitigate the risks associated with extreme heat exposure.
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