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INTRODUCTION 

Thermal home remedies such as hot water consumption and steam inhalation have been widely 

promoted in social media as effective means of killing SARS-CoV-2, the causative agent of 

COVID-19,(1,2) and as a means of ending the pandemic by halting the transmission of SARS-CoV-

2.(3) 

 Our aim is to ascertain the risks and benefits of thermal home remedies in the treatment 

and prevention of COVID-19.  

 

HISTORICAL PERSPECTIVE 

Inhalation therapy is a practice as old as modern human civilisation. Therapeutic dry powder 

inhalation using alkaloids and anticholinergic compounds have been described 4000 years ago in 

India.(4) The ancient Egyptians used compounds related to atropine in therapeutic aerosols 3500 

years ago.(5) The fundamentals of these concepts remain relevant even today in the treatment of 

respiratory ailments such as asthma.  

 

ANATOMY AND PHYSIOLOGY 

Paranasal sinuses have a smooth respiratory epithelial lining that is contiguous with the nasal 

cavity.(6) Paranasal sinuses serve to heat and humidify inhaled air, facilitate our upright posture by 

providing for a lighter cranium, protect our brain and other vital intracranial structures from 

external trauma through a lattice of air pockets (much like modern-day protective helmets) and 

facilitate optimal hearing by attenuating bone transmission of vibratory noise.(7) A variety of 

insults such as dust particles, allergens and viruses increase the viscosity of sinus secretions. 

Thickened secretions impede mucus flow and cause sinus congestion, thereby increasing the risk 
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of secondary infections. Thermal home remedies serve to thin the viscous mucus by thermal 

expansion, which facilitates mucus drainage through the sinus ostia, providing the rationale for 

symptomatic relief.   

 

THERMAL EFFECTS ON SARS-COV-2 VIRAL FACTORS 

The process of SARS-CoV-2 cellular binding to ACE2 receptors and entry into human respiratory 

epithelial cells takes approximately 96 hours from the time of exposure.(8) SARS-CoV-2 has 

demonstrated varying conformations of the spike protein receptor-binding domain in low (30°C) 

and high (70°C) temperatures. At 30°C, the residues on the receptor binding motif assume an 

exposed, or open, configuration, while at 70°C the motif conforms to a buried, or closed, 

configuration.(9) It may be extrapolated that cellular binding of SARS-CoV-2 is impeded in the 

buried (or closed) configuration of the receptor binding motif observed at 70°C. However, the 

reversibility of this process at lower temperatures has not been clearly established.(9) 

 

TEMPERATURE-TIME PARAMETERS 

Through the analysis of 24 different combinations, the following temperature-time parameters for 

SARS-CoV-2 thermal inactivation have been obtained:(10) 

• Above 75°C (160°F): 3 minutes 

• Above 65°C (149°F): 5 minutes 

• Above 60°C (140°F): 20 minutes 

  

Concurrently, hot water temperature-time correlations in full-thickness (third-degree) 

burns in children are summarised below:(11) 
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• At 52°C (125°F): 2 minutes 

• At 54°C (130°F): 30 seconds 

 

MEDICAL LITERATURE REVIEW 

The medical literature on thermal inhalation therapy demonstrates limited evidence in subjective 

and symptom-based improvement.(12,13) The effects of inhaled steam on viral shedding and titres 

in nasal washings have been studied through clinical trials. In a randomised, controlled, double 

blind analysis of patients with the common cold, inhaled air at 43°C versus 30°C failed to 

demonstrate any difference in the rates of viral shedding.(14) Another randomised, controlled, 

experimental rhinovirus infection trial measuring viral titres in nasal washings over 4 days of air 

at 42-44°C versus air at 22-24°C, failed to demonstrate any effect on viral shedding.(15)  A 2017 

Cochrane review failed to show any benefit (or harm) from the use of heated humidified air 

delivered through a purpose-built device for the treatment of the common cold.(16) 

 A single-centre, open-label, prospective study used cycles of steam inhalation aimed at 

disrupting the SARS-CoV-2 capsid.(17)
 Steam at temperature 55–65 °C was reported to prevent 

SARS-CoV-2 infection and replication in the upper airway. However, this study has significant 

limitations: of the small sample size of 10, only 7 persons (6 with symptoms) successfully 

completed the study protocol. Only 3 of the 6 symptomatic patients reported clearance of 

symptoms. Only 5 of 10 persons enrolled achieved the desired outcome of sustained short term 

PCR negativity by Day 10. Furthermore, all 10 enrolled were either asymptomatic or pauci-

symptomatic; those with higher symptom scores were excluded from enrolment. Lastly, steam 

parameters used in the study - 55-65 °C for 20 minutes - is not compatible with human tissue 

integrity. Such parameters will cause severe internal and external scalding. The stated steam 
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temperature was therefore most likely measured at the steam/water interface, and not the 

steam/body tissue interface, which is the target site of action. This is not clearly stated in the 

methodology. These limitations preclude the general applicability of the study protocol to prevent 

SARS-CoV-2 infection and replication.    

 A SARS-CoV-2 prediction model based on in-vitro data described an estimated 3-log 

reduction in viral titres when exposed to heated air at 45°C.(18) However a continuous exposure 

time of 1.7 hours (95% confidence interval, 0.6-4.6 hours) was required for the specified viral titre 

reduction. Although the authors suggest delivering heated air as a viable option for post-exposure 

prophylaxis, the feasibility of administering a continuous dose of 45°C heated air into the upper 

airway for 1.7 hours (or 4.6 hours at the upper limit of 95% confidence interval) is wrought with 

practical challenges. Furthermore, with the worldwide spread of the Delta strain of SARS-CoV-2, 

estimated to be 40-60% more transmissible and with viral loads 1000-fold higher than in previous 

strains,(19) defining significant exposure is a challenge in and of itself, let alone instituting a 

cumbersome post-exposure prophylaxis with hours-long administration of heated air.  

 

RISKS OF THERMAL HOME REMEDIES 

The epidermis and dermis - far more resistant to thermal injury than the nasopharynx - completely 

disintegrate in a matter of seconds at temperatures lower than those required to inactivate SARS-

CoV-2 as stated above. Therapeutic steam inhalation has been identified as a dangerous practice 

in regional burns centres across the United Kingdom due to accidental burns and scalds, 

particularly among children.(20) These accidents incur significant financial burden on the 

healthcare system.(21) More than 50% of surveyed National Burns Services centres in the United 

Kingdom reported an increase in accidental burns and scalds due to thermal home remedies in 
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relation to the COVID-19 pandemic.(22) Two-thirds of such centres noted an association with 

patients of South Asian ethnicity,(22) perhaps reflecting the higher prevalence of thermal steam 

inhalation in these cultures. Correspondingly, in India, the number of accidental burns and scalds 

has more than doubled following social media messages advocating steam inhalation to kill SARS-

CoV-2.(23) While external burns are more readily apparent, occult internal injury in the form of 

thermal epiglottitis can be life threatening. Delayed thermal epiglottitis from carelessly 

administered steam inhalation is especially ominous.(24)  In Sri Lanka, a recent news article reported 

health authorities’ observation that ‘many people’ are presenting to ‘several hospitals’ with 

thermal injuries when attempting steam inhalation in the context of COVID-19.(25) 

 

DISCUSSION 

The epithelial lining of the airway provides a sophisticated frontline defence system against 

respiratory viruses. Aside from the physical properties of protective mucociliary mechanisms, the 

respiratory epithelium initiates critical immunological cascades such as the production and 

secretion of interferons (type I, type III), lactoferrin, β-defensins, nitric oxide, and various 

cytokines and chemokines, which result in a robust cell-mediated immune response leading to the 

rapid clearance of respiratory viruses.(26) Any injury or damage to the respiratory epithelial lining 

in the form of toxins, pollutants or thermal injury compromises its physical protective mechanisms 

and immune responses, leading to an increased risk of invasive viral infections. The temperature-

time parameters required to effectively neutralise SARS-CoV-2 as quoted in various studies are 

above the limits where extensive burns and scalds are inflicted. Worldwide reports of accidental 

burns and scalds related to COVID-19 thermal home remedies therefore come as little surprise.  

 The use of thermal home remedies to fight SARS-CoV-2 is not conclusively supported by 
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current evidence. By increasing the risk of injury and invasive viral infections, these practices 

specifically violate the sacred tenet of clinical medicine: ‘first, do not harm’.  Accidents related to 

thermal home remedies are a particularly disturbing trend in children and are typically sustained 

while being forcibly held down for steam inhalation, by well-meaning albeit stronger adults. While 

adults may have the wherewithal and reflexes to immediately withdraw from or abort an 

impending thermal injury, children being held down forcibly to inhale steam are denied this safety 

option. We conclude, based on available data, that the risks of thermal injury from steam inhalation 

aimed at treating or preventing COVID-19 far outweigh potential benefits. Immediate, large-scale 

public health campaigns are therefore necessary to promote awareness of the epidemic of thermal 

injury occurring within the pandemic of COVID-19.   
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