
This tool is designed to help prescribers and pharmacists with the identification of medications that may 
increase the risk of patient harm during extreme heat. This document includes some commonly used  
medications which are associated with increased risk for patients who use them during hotter weather. 
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This list of medications is based on a combination of known pharmacological effects and mechanisms of heat 
sensitization across several classes of medication and larger epidemiologic studies showing increased risks of 
morbidity for those who take certain medications during extreme heat. In general, medications and hot weather 
interact in several ways which can increase the risk of patient harm during summer months. Some medications 
disrupt thermoregulatory response mechanisms and/or alter fluid and electrolyte status, increasing the risk 
of overheating, dehydration, or other harm in hot weather.1–3 Heat exposure and dehydration can alter the 
pharmacokinetics of medications (i.e., absorption, distribution, or elimination), which can increase the risk of 
adverse effects.4 Examples include insulin (increased absorption with heat exposure resulting in increased risk of 
hypoglycemia) and lithium (increased serum concentrations and acute toxicity with dehydration).1,4,5

Evidence to guide specific dosing or medication changes specifically to reduce risks during extreme heat is 
limited, but some suggestions for patient management have been included at the end of this document. Regular 
comprehensive medication reviews, including evaluation of OTCs and supplements, can help identify these 
medications, assess patient risk, and proactively address potential medication-related issues. 

It should also be noted that hot temperatures can degrade or damage medications and medical devices, which 
may lead to loss of medication efficacy or device malfunction. Patients should be advised on proper storage 
methods to protect their medications and medical devices during high temperatures. This applies to medications 
like inhalers, EpiPens, and insulin and equipment like blood glucose meters and test strips.6–8 

Although many products are labeled for storage under refrigeration only, some temperature excursions may be 
allowable based on the individual drug product.9 For instance, while manufacturer recommend that unopened 
insulin vials and pens are maintained between 36-46°F, several recent studies have suggested that when 
refrigeration is not possible, insulin will maintain its stability for longer periods of time outside of this range when 
stored in environments that prevent it from becoming very hot (e.g., insulated container maintaining 
temperatures between 77-80°F).10 Patients should be educated on appropriate medication storage and should 
have a backup plan for keeping refrigerated medications as cool as possible if transporting them during hot 
weather or in the case of a power outage which impacts refrigerator functioning.

Heat-sensitizing medications
The following broad medication categories and medication classes are associated with alterations in 
thermoregulatory response, increased risk of dehydration, and/or increased risk of electrolyte abnormalities during 
hot weather.

Psychotropic medications 
Psychotropic medications can increase heat sensitivity and pose risks during hot weather. Additionally, individuals 
with substance use disorder or recreational drug use are at higher risk during heat waves11–15. Not all medications 
carry the same risk, and some evidence suggests that anticholinergic effects, anticholinergic burden, and overall 
number of psychotropic medications may have additive risk16–19. 

https://www.acbcalc.com/pages/reducing
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Medication class Effect on thermoregulation and heat sensitivity1–3

SSRIs & SNRIs Impaired central thermoregulation, increased sweating and increased risk of 
dehydration and electrolyte abnormalities1

Tricyclic  
antidepressants 

Impaired central thermoregulation, decreased sweating; Sedation or altered 
cognition impacting behavioral response to heat1,16

Antipsychotics Impaired central thermoregulation and impaired sweating; increased sedation, 
cognitive effects may lead to reduced alertness, judgement, and perception of 
hot weather which impact behavioral responses to heat. Antipsychotics with 
increased anticholinergic effects (e.g., clozapine, olanzapine, quetiapine) may 
have additive blunting of thermoregulation and increased risk16,18

Stimulants Impaired central thermoregulation, increased metabolic rates leading to excess 
heat production and hyperthermia, and altered heat perception20,21

Benzodiazepines Sedation, altered cognition impacting behavioral response to heat1

Mood stabilizers Electrolyte imbalances; risk of toxicity in the setting of dehydration1

Opioids Sedation, altered cognition impacting behavioral response to heat; potential for 
misdiagnosis of opioid overdose vs heat stroke delaying appropriate treatment12

Alcohol Increased sweating combined diuretic effects leading to dehydration; Sedation, 
altered cognition, altered heat perception impacting behavioral response to 
heat11,13,22

Cocaine Impaired central thermoregulation, delayed and reduced sweating, increased 
thermogenesis, impaired cutaneous vasodilation, and impaired heat perception23

MDMA Increased core temperature and elevated metabolic rate, delayed sweating24,25

Cardiovascular medications

Commonly used cardiovascular medications can alter thermoregulation, fluid status, electrolyte balance, and/or 
blood pressure, increasing risks during heat exposure through multiple mechanisms. The combination of ACEi 
and diuretic therapy has been associated with particularly elevated risk in several studies, pointing to the need 
for careful assessment and monitoring of these patients during hot weather.26,27  Prescribers should use caution 
and provide patient-specific recommendations for management of hydration and medication dosing for those with 
conditions requiring careful management of fluid balance (e.g., heart failure, renal disease). Diuretics may also 
cause electrolyte imbalances (e.g., hyponatremia, hypokalemia) which may be exacerbated by over-hydration 
with water alone.28,29 

Limited studies have demonstrated reduced risks with the use of some medications during extreme heat. In one 
study, statin use was associated with lower all-cause mortality during extreme heat events, and a similar study 
demonstrated a reduction in risk during extreme heat for patients prescribed empiric potassium supplementation 
when using furosemide ≥40 mg per day.30,31
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Medication class Effect on thermoregulation and  heat sensitivity1–3,26

Diuretics Increased risk of dehydration and hypovolemia; risk of electrolyte abnormalities; 
risk of hypotension and fainting/falls1,3,5

ACEi & ARB Suppressed thirst sensation impacting fluid intake behaviors and increasing risk 
of dehydration; increased risk of renal injury with dehydration; increased risk 
of hyperkalemia and other electrolyte abnormalities; risk of hypotension and 
fainting/falls32

Beta-blockers Disrupted thermoregulatory response through inhibition of cutaneous 
vasodilation and decreased sweat response; risk of hypotension and fainting/
falls3

Calcium channel 
blockers

Increased risk of hypotension and fainting/falls; risk of electrolyte abnormalities2

Antiplatelets Both aspirin and clopidogrel have been shown to impair thermoregulatory 
responses during passive and exertional heat stress by reducing skin blood 
flow and possibly suppressing sweat responses.3

Antidiabetic medications

Patients with diabetes often use multiple medications which increase the risk of heat-related harms. Patients 
taking insulin may be at an increased risk of hypoglycemia due to increased absorption of insulin with heat 
exposure and cutaneous vasodilation. One epidemiologic study found insulin users’ risk of serious hypoglycemic 
events was approximately 40% higher on days with a heat index ≥99th percentile vs days with heat index in 
25–74th percentile.5 Patients who use insulin should be instructed to carefully monitor their blood glucose during 
extreme heat and should have a plan for management of hypoglycemia.

Medication class Effect on thermoregulation and heat sensitivity1–3

Insulin Altered thermoregulatory response; increased subcutaneous absorption of 
insulin leading to hypoglycemic emergencies4,5

SGLT2i Increased osmotic diuresis and increases the risk of dehydration; dehydration 
may increase the risk of euglycemic DKA with SGLT2i use3,33,34

Metformin and GLP-1
RA medications

Increased GI disturbances and diarrhea upon drug initiation or dose increase, 
leading to increased risk of dehydration3

Anticholinergic medications

Anticholinergic medications influence thermoregulation and response to heat through several mechanisms, 
including alterations in central thermoregulation, decreased sweating, decreased peripheral vasodilation, and 
sedation or cognitive effects which may reduce heat awareness and inhibit behavioral responses to promote 
cooling.4 Some evidence suggests that the increased relative anticholinergic effects of individual medications and 
increasing anticholinergic burden may be associated with greater risk of heat-related harm.16,35 Anticholinergic 
medications should be evaluated, particularly in older adults, and deprescribing or other steps to reduce 
anticholinergic burden should be used wherever risk outweighs benefit. Anticholinergic medications that may be 

https://www.acbcalc.com/pages/reducing
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associated with increased heat-related risks include:1,3,36,37

• Anti-histamines (e.g., diphenhydramine, chlorpheniramine)
• Drugs for urinary incontinence (e.g., oxybutynin, solifenacin)
• Antiemetics (e.g., meclizine, promethazine, scopolamine)
• Tricyclic antidepressants (e.g., amitriptyline, nortriptyline)
• Antipsychotics (e.g., clozapine, olanzapine, quetiapine)
• Muscle relaxants (e.g., carisoprodol, methocarbamol, tizanidine)
• Medications for insomnia (e.g., doxylamine, hydroxyzine, doxepin)
• Antispasmodics (e.g., hyoscyamine, dicyclomine)

Ambient temperature, altered fluid status and pharmacokinetics

The pharmacokinetics of some medications may be altered during periods of elevated ambient temperatures. 
The absorption and/or distribution of medications may be altered by thermoregulatory changes in vasodilation 
and circulation. Heat exposure, dehydration and hypovolemia can decrease visceral blood flow to the liver and 
kidneys, resulting in an increased risk of organ damage and decreased clearance of medications.38 The resulting 
elevations in serum concentrations, particularly for drugs with a narrow therapeutic index, can lead to acute 
toxicity. Examples of some drugs which may have altered pharmacokinetics during periods of extreme heat 
include:

• Drugs with narrow therapeutic index: Lithium, digoxin39,40
• Direct-oral anticoagulants (apixaban, rivaroxaban, dabigatran)1
• Transdermal medications (e.g., fentanyl patches)4
• Subcutaneous medications (e.g., insulin)4,5

What you can do

Prescribers and pharmacists should review patient medication lists to assess heat-related medication risks and 
make patient-specific plans to manage medications during hot days. The list of medications above is not intended 
to be all-inclusive. Both prescription and over-the-counter medications, supplements, and herbals can affect fluid 
and electrolyte balance, hemodynamics, thermoregulatory set-point, and/or cognition and alertness. It is important 
to obtain a complete and accurate list of patient medications, including non-prescription medications, at every visit 
to fully assess medication-associated risks. Efforts to reduce drug burden and discontinue high-risk medications 
should be considered as a part of usual care, particularly in older adults where polypharmacy is a common 
concern. Evidence to provide broad guidance on medication management during heat is limited, but individualized 
patient plans may include:

• �Educating patients on their medication-related risks and self-monitoring strategies, know the signs and 
symptoms that might indicate drug-related problems during hot weather, and have a plan in place outlining 
appropriate actions to take if patients experience these symptoms (i.e., self-management versus seeking care).

• �Avoiding or delaying initiation or dose increases of heat-sensitizing medications if heat is forecasted in the 
near future.

• �Considering adjustments to fluid restrictions and/or dose reductions for diuretics during hot weather, along 
with home monitoring of weight to assess fluid status.

• �Considering dose adjustments for heat-sensitizing medications during periods of hot weather, especially if 
the patient is taking multiple medications that increase heat-related risks (e.g., ACEi/ARB and diuretic) or if 
they have other risk factors (e.g., older patients).

• �Using shared decision-making and deprescribing where possible if risk outweighs benefit, particularly 
in the case of medications which are otherwise considered high-risk and high priority for deprescribing 
(e.g., anticholinergic medications in older adults, benzodiazepine receptor agonists, opioids, long-term 
antidepressant therapy). 
Based on materials developed by Hayley Blackburn, PharmD, Associate Professor, University of Montana Skaggs School of Pharmacy.
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Notes:

For ProvidersMedications and Heat



Americares  		                                americares.org/ClimateClinics  		  Harvard Chan C-CHANGE   6

References
1.	� Westaway K, Frank O, Husband A, et al. Medicines can affect thermoregulation and accentuate the risk of 

dehydration and heat-related illness during hot weather. J Clin Pharm Ther. 2015;40(4):363-367. doi:10.1111/
jcpt.12294

2.	� Heat and Medications – Guidance for Clinicians. Centers for Disease Control and Prevention (CDC) Heat 
Health. Accessed June 18, 2024. https://www.cdc.gov/heat-health/hcp/heat-and-medications-guidance-for-
clinicians.html

3.	� Wee J, Tan XR, Gunther SH, et al. Effects of Medications on Heat Loss Capacity in Chronic Disease Patients: 
Health Implications Amidst Global Warming. Daws L, ed. Pharmacol Rev. 2023;75(6):1140-1166. doi:10.1124/
pharmrev.122.000782

4.	� Vanakoski J, Sepp??l?? T. Heat Exposure and Drugs: A Review of the Effects of Hyperthermia on 
Pharmacokinetics. Clin Pharmacokinet. 1998;34(4):311-322. doi:10.2165/00003088-199834040-00004

5.	� Visaria A, Huang SP, Su CC, et al. Ambient Heat and Risk of Serious Hypoglycemia in Older Adults With 
Diabetes Using Insulin in the U.S. and Taiwan: A Cross-National Case-Crossover Study. Diabetes Care. 
2024;47(2):233-238. doi:10.2337/dc23-1189

6.	� Hoye WL, Mogalian EM, Myrdal PB. Effects of extreme temperatures on drug delivery of albuterol sulfate 
hydrofluoroalkane inhalation aerosols. Am J Health Syst Pharm. 2005;62(21):2271-2277. doi:10.2146/
ajhp050067

7.	� Apiratmateekul N, Duanginta W, Phetree M, Kongros K, Treebuphachatsakul W. Effects of Simulated 
Adverse Environmental Conditions Related to Actual Conditions at Health Promoting Hospitals on the 
Performance of Blood Glucose Testing by Glucose Meters. J Diabetes Sci Technol. 2023;17(1):125-132. 
doi:10.1177/19322968211042343

8.	� Lam M, Louie RF, Curtis CM, et al. Short-Term Thermal-Humidity Shock Affects Point-of-Care Glucose 
Testing: Implications for Health Professionals and Patients. J Diabetes Sci Technol. 2014;8(1):83-88. 
doi:10.1177/1932296813514325

9.	� Cohen V, Jellinek SP, Teperikidis L, Berkovits E, Goldman WM. Room-temperature storage of medications 
labeled for refrigeration. Am J Health Syst Pharm. 2007;64(16):1711-1715. doi:10.2146/ajhp060262

10.	�Richter B, Bongaerts B, Metzendorf MI. Thermal stability and storage of human insulin. Cochrane Metabolic 
and Endocrine Disorders Group, ed. Cochrane Database Syst Rev. 2023;2023(11). doi:10.1002/14651858.
CD015385.pub2

11.	�Pires D, Ambar Akkaoui M, Laaidi K, et al. Impact of meteorological factors on alcohol use disorders: A study 
in emergency departments. Chronobiol Int. 2022;39(3):456-459. doi:10.1080/07420528.2021.2002351

12.	�Ryus C, Bernstein SL. A New Syndemic: Complications of Opioid Use Disorder During a Heat Wave. J Health 
Care Poor Underserved. 2022;33(3):1671-1677. doi:10.1353/hpu.2022.0092

13.	�Cusack L, De Crespigny C, Athanasos P. Heatwaves and their impact on people with alcohol, drug and mental 
health conditions: a discussion paper on clinical practice considerations: Heatwaves impact mental health 
conditions. J Adv Nurs. 2011;67(4):915-922. doi:10.1111/j.1365-2648.2010.05551.x

14.	�Parks RM, Rowland ST, Do V, et al. The association between temperature and alcohol- and substance-related 
disorder hospital visits in New York State. Commun Med. 2023;3(1):118. doi:10.1038/s43856-023-00346-1

15.	�Henderson SB, McLean KE, Ding Y, et al. Hot weather and death related to acute cocaine, opioid and 
amphetamine toxicity in British Columbia, Canada: a time-stratified case-crossover study. CMAJ Open. 
2023;11(3):E569-E578. doi:10.9778/cmajo.20210291

16.	�Cheshire WP, Fealey RD. Drug-Induced Hyperhidrosis and Hypohidrosis: Incidence, Prevention and 
Management. Drug Saf. 2008;31(2):109-126. doi:10.2165/00002018-200831020-00002

17.	�Nordon C, Martin-Latry K, de Roquefeuil L, et al. Risk of Death Related to Psychotropic Drug Use in Older 
People During the European 2003 Heatwave: A Population-Based Case–Control Study. Am J Geriatr 
Psychiatry. 2009;17(12):1059-1067. doi:10.1097/JGP.0b013e3181b7ef6e

For ProvidersMedications and Heat



Americares  		                                americares.org/ClimateClinics  		  Harvard Chan C-CHANGE   7

18.	�Martin-Latry K, Goumy MP, Latry P, et al. Psychotropic drugs use and risk of heat-related hospitalisation. Eur 
Psychiatry. 2007;22(6):335-338. doi:10.1016/j.eurpsy.2007.03.007

19.	�Lee CP, Chen PJ, Chang CM. Heat stroke during treatment with olanzapine, trihexyphenidyl, and trazodone in 
a patient with schizophrenia. Acta Neuropsychiatr. 2015;27(6):380-385. doi:10.1017/neu.2015.29

20.	�Bowyer JF, Hanig JP. Amphetamine- and methamphetamine-induced hyperthermia: Implications of the effects 
produced in brain vasculature and peripheral organs to forebrain neurotoxicity. Temperature. 2014;1(3):172-
182. doi:10.4161/23328940.2014.982049

21.	�Verdejo-Garcia A, Crossin R. Nutritional and metabolic alterations arising from stimulant use: A targeted review 
of an emerging field. Neurosci Biobehav Rev. 2021;120:303-306. doi:10.1016/j.neubiorev.2020.11.006

22.	�Hajat S, O’Connor M, Kosatsky T. Health effects of hot weather: from awareness of risk factors to effective 
health protection. The Lancet. 2010;375(9717):856-863. doi:10.1016/S0140-6736(09)61711-6

23.	�Crandall CG, Vongpatanasin W, Victor RG. Mechanism of Cocaine-Induced Hyperthermia in Humans. Ann 
Intern Med. 2002;136(11):785. doi:10.7326/0003-4819-136-11-200206040-00006

24.	�Parrott AC. MDMA and temperature: A review of the thermal effects of ‘Ecstasy’ in humans. Drug Alcohol 
Depend. 2012;121(1-2):1-9. doi:10.1016/j.drugalcdep.2011.08.012

25.	�Freedman RR, Johanson CE, Tancer ME. Thermoregulatory effects of 3,4-methylenedioxymethamphetamine 
(MDMA) in humans. Psychopharmacology (Berl). 2005;183(2):248-256. doi:10.1007/s00213-005-0149-6

26.	�Kalisch Ellett LM, Pratt NL, Le Blanc VT, Westaway K, Roughead EE. Increased risk of hospital admission for 
dehydration or heat-related illness after initiation of medicines: a sequence symmetry analysis. J Clin Pharm 
Ther. 2016;41(5):503-507. doi:10.1111/jcpt.12418

27.	�Sagy I, Vodonos A, Novack V, Rogachev B, Haviv YS, Barski L. The Combined Effect of High Ambient 
Temperature and Antihypertensive Treatment on Renal Function in Hospitalized Elderly Patients. Eller K, ed. 
PLOS ONE. 2016;11(12):e0168504. doi:10.1371/journal.pone.0168504

28.	�Hix JK, Silver S, Sterns RH. Diuretic-Associated Hyponatremia. Semin Nephrol. 2011;31(6):553-566. 
doi:10.1016/j.semnephrol.2011.09.010

29.	�Lin Z, Wong LYF, Cheung BMY. Diuretic-induced hypokalaemia: an updated review. Postgrad Med J. 
2022;98(1160):477-482. doi:10.1136/postgradmedj-2020-139701

30.	�Nam YH, Bilker WB, Leonard CE, Bell ML, Alexander LM, Hennessy S. Effect of statins on the association 
between high temperature and all-cause mortality in a socioeconomically disadvantaged population: a cohort 
study. Sci Rep. 2019;9(1):4685. doi:10.1038/s41598-019-41109-0

31.	�Nam YH, Bilker WB, Leonard CE, Bell ML, Hennessy S. Outdoor temperature and survival benefit of empiric 
potassium in users of furosemide in US Medicaid enrollees: a cohort study. BMJ Open. 2019;9(2):e023809. 
doi:10.1136/bmjopen-2018-023809

32.	�Sica DA. Angiotensin II and Thirst: Therapeutic Considerations. Congest Heart Fail. 2001;7(6):325-328. 
doi:10.1111/j.1527-5299.2001.00274.x

33.	�Burke KR, Schumacher CA, Harpe SE. SGLT 2 Inhibitors: A Systematic Review of Diabetic Ketoacidosis and 
Related Risk Factors in the Primary Literature. Pharmacother J Hum Pharmacol Drug Ther. 2017;37(2):187-
194. doi:10.1002/phar.1881

34.	�Goldenberg RM, Berard LD, Cheng AYY, et al. SGLT2 Inhibitor–associated Diabetic Ketoacidosis: Clinical 
Review and Recommendations for Prevention and Diagnosis. Clin Ther. 2016;38(12):2654-2664.e1. 
doi:10.1016/j.clinthera.2016.11.002

35. �Manivannan A, Kabbani D, Levine D. Use of multiple anticholinergic medications can predispose patients to 
severe non-exertional hyperthermia. BMJ Case Rep. 2021;14(3):e239873. doi:10.1136/bcr-2020-239873

36.	�Carnahan RM, Lund BC, Perry PJ, Pollock BG, Culp KR. The Anticholinergic Drug Scale as a Measure of 
Drug‐Related Anticholinergic Burden: Associations With Serum Anticholinergic Activity. J Clin Pharmacol. 
2006;46(12):1481-1486. doi:10.1177/0091270006292126

37.	�Nishtala PS, Salahudeen MS, Hilmer SN. Anticholinergics: theoretical and clinical overview. Expert Opin Drug 
Saf. 2016;15(6):753-768. doi:10.1517/14740338.2016.1165664

38.	�Vanakoski J, Sepp??l?? T. Heat Exposure and Drugs: A Review of the Effects of Hyperthermia on 
Pharmacokinetics. Clin Pharmacokinet. 1998;34(4):311-322. doi:10.2165/00003088-199834040-00004

For ProvidersMedications and Heat



Americares  		                                americares.org/ClimateClinics  		  Harvard Chan C-CHANGE   8

39.	�Gamboa L, Lafuente AS, Morera-Herreras T, Garcia M, Aguirre C, Lertxundi U. Analysis of heat stroke and 
heat exhaustion cases in EudraVigilance pharmacovigilance database. Eur J Clin Pharmacol. 2023;79(5):679-
685. doi:10.1007/s00228-023-03487-3

40.	�Andrews P, Anseeuw K, Kotecha D, Lapostolle F, Thanacoody R. Diagnosis and practical management of 
digoxin toxicity: a narrative review and consensus. Eur J Emerg Med. 2023;30(6):395-401. doi:10.1097/
MEJ.0000000000001065

For ProvidersMedications and Heat




