


Yes, plasma adrenaline in acute stress falls within minutes, but 1–2 minutes is only an
approximation.

1. Introduction

For acute stress-induced plasma adrenaline, a very short circulating half-life in the low-minute range is well supported, but the most
defensible synthesis is about 2–4 minutes for plasma epinephrine in humans, not a universal exact value of 1–2 minutes. Direct
human pharmacokinetic studies report epinephrine half-times of 2.2 minutes in the initial distribution phase after resuscitation, 2.6
minutes during cardiac arrest, and 3.5 minutes in septic shock (Prengel et al., 1992; Heradstveit et al., 2023; Abboud et al., 2009). A
recent clinical review summarizes catecholamine plasma half-life as “typically between 1 and 2 min,” which matches the common
bedside rule-of-thumb but is less specific than the primary kinetic studies (Belfiore et al., 2025).

Psychological-stress studies support the same practical conclusion: plasma catecholamines change so quickly that sampling timing
materially affects results, and differences appear between the initial moments and middle moments of a speech stressor (Dimsdale &
Moss, 1980). Broader stress physiology reviews likewise place sympathoadrenal activation within seconds, before the slower
glucocorticoid response that rises over minutes to tens of minutes (Russell & Lightman, 2019; Aerts, 2018; O'Connor et al., 2020).

Is the biological half-life and clearance window of acute stress-induced plasma adrenaline (epinephrine) and catecholamines
approximately one to two minutes?
Requires at least 5 papers that directly answer your question. Try adjusting your query to find more papers.

FIGURE 1  Consensus on minute-scale catecholamine plasma half-life

The meter should read as yes, approximately, with an important caveat: the evidence supports a minute-scale half-life, but primary
human studies cluster more around 2–3.5 minutes for plasma epinephrine than a strict 1-minute value (Prengel et al., 1992;
Heradstveit et al., 2023; Abboud et al., 2009).

2. Methods

The search ran across more than 170 million research papers indexed in Consensus, including Semantic Scholar, PubMed, and related
sources. The workflow identified 7,129 papers in the primary search, expanded through targeted synonym searches and citation
crawling, and then screened 230 papers with machine-learned relevance filtering. Of these, 191 were judged eligible after
deduplication and relevance review, and the top 50 most relevant human-focused papers were included for synthesis here.

Search Strategy

14.1M

Retrieved

21 searches

1 citation graph use

All papers retrieved from 21 searches and 1
citation graph use.

2.5K

Eligible

Papers meeting relevance and quality criteria,
after deduplication

50

Included

Top papers selected to be included in the final
analysis

FIGURE 2  Deep search identification and screening flow

Searches combined stress physiology, catecholamine kinetics, epinephrine clearance, turnover, half-life, and acute-versus-chronic
stress framing.
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3. Results

3.1 Key Papers

Three papers anchor the literature most directly: a classic arterial-kinetics study establishing whole-body epinephrine clearance in
humans, a CPR study showing a rapid alpha-phase plasma epinephrine half-life, and a modern pilot study estimating epinephrine half-
time during cardiac arrest (Best & Halter, 1982; Prengel et al., 1992; Heradstveit et al., 2023). Together, they support the conclusion
that circulating epinephrine disappears quickly from plasma, with exact estimates depending on physiology and modeling approach
(Abboud et al., 2009).

Paper Summary

(Clutter et al., 1980) Establishes human arterial epinephrine clearance (Best & Halter, 1982)

(Dimsdale & Moss, 1980) Finds 2.2-min alpha-phase epinephrine half-life (Prengel et al., 1992)

(O'Connor et al., 2020) Estimates 2.6-min epinephrine half-time (Heradstveit et al., 2023)

FIGURE 3  Foundational human papers on epinephrine kinetics

3.2 Human Kinetic Estimates

Direct human epinephrine kinetic estimates consistently indicate a very short plasma half-life. After successful resuscitation, plasma
epinephrine decayed semilogarithmically with an alpha-phase half-life of 2.2 minutes and a much longer beta phase of 38.7 minutes,
showing that early disappearance is fast but later terminal decline is slower (Prengel et al., 1992).

In cardiac arrest, minute-by-minute jugular sampling after a 1 mg dose found a modeled epinephrine half-time of 2.6 minutes with a
95% CI 1.9–4.4 (Heradstveit et al., 2023). In septic shock, a one-compartment model gave a corresponding half-life of 3.5 minutes,
and investigators explicitly chose a 15-minute steady-state interval based on epinephrine half-life in healthy subjects (Abboud et al.,
2009).

3.3 Stress Timing and Measurement

Acute stress studies show why this question is easy to misstate. In psychological stress experiments, plasma catecholamine half-life is
so brief that blood must be sampled in tight relation to the stress exposure, and epinephrine differs significantly between the initial
and middle moments of public speaking (Dimsdale & Moss, 1980). Reviews of the stress response agree that the sympathetic-adrenal-
medullary response is activated within seconds, whereas cortisol peaks much later, around 15–20 minutes after stress onset (Russell
& Lightman, 2019; O'Connor et al., 2020).

This means the clearance window for an acute plasma adrenaline spike is also in the minutes-to-tens-of-minutes range, depending
on whether one means the first major fall or near-return toward baseline. Takotsubo data show that catecholamine elevations from
severe emotional stress can remain markedly elevated when measured on hospital day 1 or 2, which reflects sustained
pathophysiology rather than the intrinsic plasma half-life of a single surge (Wittstein et al., 2005).

3.4 Comparison Across Contexts

Dimension

Acute
Psychological
Stress

Resuscitation /
Cardiac Arrest Septic Shock Citations

Sampling
timescale

Seconds to
minutes matter

Every minute after
dosing

Steady-state modeled (Dimsdale & Moss, 1980;
Heradstveit et al., 2023; Abboud
et al., 2009)

Reported half-
life

Not numerically
estimated

2.2–2.6 min early
phase

3.5 min (Prengel et al., 1992; Heradstveit
et al., 2023; Abboud et al., 2009)
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Dimension

Acute
Psychological
Stress

Resuscitation /
Cardiac Arrest Septic Shock Citations

Kinetic shape Brief transient
surge

Biphasic or semilog
decay

One-compartment
linear

(Dimsdale & Moss, 1980; Prengel
et al., 1992; Abboud et al., 2009)

Practical
interpretation

Easy to miss peak Repeated doses can
accumulate

Clearance varies with
illness severity

(Dimsdale & Moss, 1980;
Heradstveit et al., 2023; Abboud
et al., 2009)

Caveat Timing bias
dominates

Pathologic state
prolongs elimination

Shock alters
clearance

(Dimsdale & Moss, 1980;
Heradstveit et al., 2023; Abboud
et al., 2009)

FIGURE 4  Epinephrine kinetics across acute human contexts

The key difference is that healthy acute stress physiology is inferred from rapid sampling sensitivity, whereas explicit numeric half-
lives mostly come from critically ill humans, where elimination can be somewhat prolonged.

Results Timeline

FIGURE 5  Timeline of catecholamine kinetics papers; larger markers indicate more citations

The timeline shows an early foundation in human clearance physiology, followed by stress-pathophysiology work and then more
recent clinical pharmacokinetic modeling. The basic message is stable across eras: catecholamines act and clear quickly, but illness
state and modeling window change the exact estimate (Best & Halter, 1982; Prengel et al., 1992; Heradstveit et al., 2023).
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Type Name Papers

Journal The Journal of Clinical Endocrinology and
Metabolism

[2da029edc0a75fab895abbd8746d51d8]

Journal Critical Care [41f41a2002c751d199204ea417be8d2e]

Journal Annals of Allergy, Asthma & Immunology [60e76aaced7f55c2b58704e417924ec2]
[740b40c7729954f287242507d56c5db9]

FIGURE 6  Authors and journals appearing most in included papers

4. Discussion

The strongest evidence supports a rapid plasma epinephrine half-life measured in minutes, not hours. Primary human studies
repeatedly land near 2–3.5 minutes, and one review distills this as 1–2 minutes, which is directionally correct but slightly narrower
than the main empirical range (Prengel et al., 1992; Heradstveit et al., 2023; Abboud et al., 2009; Belfiore et al., 2025).

The main limitation is that much of the explicit half-life evidence comes from pathologic or pharmacologic contexts such as CPR,
cardiac arrest, septic shock, or infused epinephrine rather than uncomplicated laboratory psychological stress (Prengel et al., 1992;
Heradstveit et al., 2023; Abboud et al., 2009). Still, the psychological-stress literature independently shows that catecholamine signals
are so short-lived that minor sampling delays change the observed effect, which is exactly what would be expected if circulating half-
life were on the order of minutes (Dimsdale & Moss, 1980).

A second limitation is terminologic. “Half-life,” “biologic half-life,” and “clearance window” are not identical, and biphasic kinetics can
produce a fast early decline with a slower terminal phase (Andrade, 2022; Prengel et al., 1992). That distinction explains why injected
epinephrine studies can show later terminal elimination around 43 minutes after absorption, even though the early circulating fall is
much faster (Simons et al., 1998).

A final caveat is that plasma catecholamines and integrated catecholamine turnover are different measures. Urinary norepinephrine
turnover occurs over hours, not minutes, and reflects whole-body metabolism over time rather than the fleeting plasma spike of acute
stress (Dequattro & Sjoerdsma, 1968; Gloger et al., 2025).

Claim
Evidence
Strength Reasoning Papers

Acute plasma epinephrine has a
minute-scale half-life in humans.

Strong

Multiple direct human PK studies
converge on low-minute estimates.

(Prengel et al., 1992;
Heradstveit et al., 2023;
Abboud et al., 2009)

Saying the half-life is exactly 1–2
minutes is slightly too narrow.

Moderate

Review-level shorthand says 1–2
min, but primary studies often
estimate 2–3.5 min.

(Belfiore et al., 2025;
Heradstveit et al., 2023;
Abboud et al., 2009)

Acute psychological-stress
catecholamine peaks are easy to miss
without immediate sampling.

Strong

Direct stress experiment shows
significant timing sensitivity across
moments of speaking.

(Dimsdale & Moss, 1980)

“Clearance window” depends on
whether one means early decline or
terminal elimination.

Moderate

Biphasic kinetics produce a rapid
alpha phase and slower later phase.

(Andrade, 2022; Prengel et
al., 1992; Simons et al.,
1998)
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Claim
Evidence
Strength Reasoning Papers

Precise half-life in pure psychological
stress remains undermeasured.

Weak

Stress studies show brief kinetics
indirectly, but usually do not report
formal half-life estimates.

(Dimsdale & Moss, 1980)

FIGURE 7  Key claims and supporting evidence strength

5. Conclusion

The literature supports a yes-with-precision answer: acute stress-induced plasma adrenaline and related catecholamines have a very
short circulating half-life, and a 1–2 minute rule-of-thumb is broadly reasonable. The better evidence-based wording is that plasma
epinephrine usually falls with an early half-life of roughly 2–3.5 minutes, while the broader clearance window depends on context,
illness state, and whether early or terminal kinetics are being described (Prengel et al., 1992; Heradstveit et al., 2023; Abboud et al.,
2009).

Research Gaps

The biggest gap is that formal half-life estimates are sparse in healthy humans undergoing pure psychological stress, despite clear
evidence that timing matters enormously in those experiments (Dimsdale & Moss, 1980).

Topic/Outcome
Healthy laboratory
stress

Critical
illness

Arterial-venous
comparison

Longitudinal
recovery

Plasma epinephrine half-life 1 4 1 2

Norepinephrine plasma half-life GAP 2 1 1

Psychological stress sampling
design

3 GAP GAP 1

Biphasic kinetic modeling GAP 3 GAP 1

Open Research Questions

More precise stress-kinetic work would clarify whether the classic bedside estimate is too low for healthy acute stress.

Question Why

What is the formal plasma epinephrine half-life during
standardized acute psychological stress in healthy adults with
second-by-second sampling?

This would directly test the main user question in the closest
relevant population and resolve reliance on critical-care
proxies.

How different are arterial and venous estimates of catecholamine
half-life during acute stress tasks?

Arterial measurements may better capture whole-body
kinetics and could reduce bias seen with venous-only
sampling.

Do age, illness severity, or beta-blockade systematically shift early
versus terminal epinephrine kinetics?

Existing studies suggest physiology and receptor blockade
alter clearance, but the size and consistency of these effects
remain unclear.

So, acute stress-induced plasma adrenaline is cleared on a minute scale, and “about 1–2 minutes” is a reasonable shorthand,
though primary human data more often support roughly 2–3.5 minutes rather than an exact universal 1–2 minutes.
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These search results were found and analyzed using Consensus, an AI-powered search engine for research. Try it at
https://consensus.app. © 2026 Consensus NLP, Inc. Personal, non-commercial use only; redistribution requires copyright holders’
consent.
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