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Questions to be addressed:

For people in cardiac arrest due to hyperthermia, does any specific intervention, compared to
other interventions, change outcomes?

Introduction/Overview:

Specific interventions during cardiac arrest caused by conditions apart from primarily cardiac
should be focused on ameliorating the cause of the cardiac arrest. The literature is reviewed to
search for any interventions that are proven to be beneficial in cardiac arrest caused primarily by
hyperthermia.

Search Strategy and Literature Search Performed

We excluded:

Hyperthermia post cardiac arrest

Drug and Anesthesia-associated hyperthermia

Heat effects in specific populations eg. Multiple Sclerosis, pregnancy
Review Atrticles, although we looked for relevant references in citations
Hyperthermia associated with EXERCISE as cause of cardiac arrest

Both authors reviewed inclusion/exclusion decisions independently and agreed to papers to be
included.
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» 98 Records identified through database searching

I d e n t i fi Ca t i O n 78 Additional records identified through other sources

*176 Records after Duplicates Removed

S C re e n i n g *176 Records Screened

*173 Records Excluded

3 Full-text articles assessed for eligibility

E | igi b i | ity 0 Full-text articles excluded, with reasons

0 Studies included in qualitative synthesis

I n c | u d e d 3 Studies included in quantitative synthesis

Review Process and Literature Search of Evidence Since Last Approval Performed

Updated June 2022

Search ("Heart Arrest/etiology”[Mesh] OR "Heart
Arrest/physiopathology”[Mesh] OR "Heart Arrest/therapy"[Mesh]) Filters:

#1 English Filter 2017-2022 9308
Search ("Heat Stroke/etiology"'[Mesh] OR "Heat

#2 Stroke/physiopathology”[Mesh] OR "Heat Stroke/therapy"[Mesh]) 1087

#3 #1 AND #2 3

Search "Heart Arrest/etiology"[Mesh] OR "Heart
Arrest/physiopathology"[Mesh] OR "Heart Arrest/therapy"[Mesh] OR
#4 "Heart Arrest"[Mesh] OR "Cardiopulmonary Resuscitation"[Mesh] 6266
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Search ((( "Heat Stroke/etiology"[Mesh] OR "Heat
Stroke/physiopathology"[Mesh] OR "Heat Stroke/therapy"[Mesh] ))) OR
(((("Hot Temperature"[Mesh]) OR "Heat Stress Disorders"[Mesh]) OR "Heat-
Shock Response"[Mesh]) OR "Heat Stroke”[Mesh]) Filter English Filter 2017-
#5 2022 19916

#6 #4 AND #5 19

None of the 3 articles in #3 were relevant.

2020 ARC SAC First Aid publication “Exertional Hyperthermia and Heatstroke: Cooling
Techniques” was reviewed.

Scientific Foundation:

We found many articles outlining that death increases with extreme in temperatures, especially
elderly patients (i.e. there is an increase in death in the population when temperatures are at
extreme hot or cold). We found no human randomized controlled studies looking at hyperthermia
as a cause of cardiac arrest. There are multiple studies for targeted temperature management post
cardiac arrest [avoid hyperthermia] which does not answer the question.

We looked at studies involving cardiac arrest related to hyperthermia with different treatment
options. There were no human studies, and a few case reports which were reviewed but excluded
as the number of human case reports [one adult and three pediatric] was too few to draw reliable
conclusions from. Animal literature was reviewed.

In Japan this topic is especially relevant as culturally whole-body bathing in high temperatures is
common. There is documentation of 14,000 cases of sudden cardiac death during bathing, and
temperature effects are postulated to be involved. [Suzuki, M Acute Medicine & Surgery 2014;
1:101-104]. These are retrospective studies, and there are no studies of intervention.

We found limited evidence that prolonged heat exposure can lead to cardiovascular collapse,
even after body temperature has returned to normal [Eshel Resuscitation 37 (1998) 189-195]. We
found limited evidence that hyperthermia-induced cardiac arrest in primates is associated with
hypoglycemia [Eshel G, Aviat Space Environ Med 1997: 68(5)415-20). We know that body core
temperature can be lowered by evaporative loss [Callaway CW, Circulation 2015 132(Suppl
2):5465-S482] and immersive cooling [Giesbrecht Aviat space Environ Med 2007; 78(6): 561-
7].

We reference the American Red Cross Hyperthermia Guideline [June 2016]. We recognize that
there is no data indicating the management of hyperthermia supersedes initiation of cardiac
resuscitations [chest compressions with or without ventilations, AED].

Cooling by immersion would significantly impede cardiac resuscitation. Cardiac resuscitation is
of primary concern in arrest. Immersion is unlikely to be feasible in hyperthermic cardiac arrest,
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chest compressions are note effective in water. Evaporative cooling and ice packs may be
feasible.

Scientific Foundation Updated June 2022

Of the 19 studies in #6, none spoke to the question. For information/background there was an
observational study from Israeli that indicated higher heat had higher mortality, but there were
no intervention assessments (Kranc 2017, Yamakazi 2017). There are studies that indicate
effectiveness of CPR in hot environments is diminished (Martin-Contey 2020, Barcala-Furelos,
2020).

Overview of Recommendation:

Specific Recommendations and Strength

Standards: For cardiac arrest initiated by hyperthermia, we recommend initiating cardiac
resuscitation as per best practices [chest compressions with or without ventilations, AED].

Guidelines: Initiation of hyperthermic protocols including environmental manipulation and
evaporative cooling per current ARC SAC guidelines if feasible during resuscitation. Immersion
during CPR is not recommended.

Options: None

Knowledge Gaps and Future Research

There are no randomized control trials investigating the best management plan for hyperthermia-
induced cardiac arrest. Human studies are not possible, so animal studies would be appropriate.
What is the best method to cool during hyperthermia-induced cardiac arrest?

Updated Knowledge Gaps and Future Research June 2022

There are no targeted studies for management of hyperthermia-induced cardiac arrest, but
there is ongoing research on management of severe heat stroke.

At present, working to obtain ROSC is key to survival, yet there are no studies on ‘cool then do
CPR’ vs. “Do CPR then cool’ vs. ‘Cool and do CPR at the same time’.

It is not feasible to immerse in water and perform CPR at the same time. There is no role for
immersion with a mCPR device [Autopulse and Lucas both indicate ‘do not submerge’].

Implications for American Red Cross Programs

Incorporate current cardiac arrest management with hyperthermia management, but do not
impede cardiac arrest interventions.
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