
TLDR Answer

Endocrine dysregulation—especially involving the HPA (stress), HPG (sex steroid), and thyroid
axes—both results from and contributes to the development, maintenance, and relapse risk of
alcoholism, with effects that are complex, bidirectional, and often sex-specific.

1. Introduction

Alcohol use disorder (AUD) is closely linked to widespread endocrine system dysregulation, affecting hormonal axes such as the
hypothalamic-pituitary-adrenal (HPA), hypothalamic-pituitary-gonadal (HPG), and hypothalamic-pituitary-thyroid (HPT) systems
(Rachdaoui & Sarkar, 2017; Stephens & Wand, 2012; Stephens, 2012; Li et al., 2020; Richardson et al., 2008; Rachdaoui & Sarkar, 2013;
Quirk & Twigg, 2020; Walter & Proescholdt, 2021; Vetlugina et al., 2025; Shushpanova et al., 2021; Blaine et al., 2023; Dunne & Ivers,
2023; Karin & Raz, 2020; Kiefer & Wiedemann, 2004; Stephens et al., 2014; Adinoff et al., 2005; Thiel & Lester, 1976). Chronic alcohol
consumption disrupts hormonal communication between organs, leading to stress intolerance, reproductive dysfunction, thyroid
abnormalities, immune changes, metabolic disturbances, and behavioral disorders (Rachdaoui & Sarkar, 2017; Rachdaoui & Sarkar,
2013). Dysregulation of these endocrine pathways can both predispose individuals to problematic drinking and result from sustained
alcohol use, creating a vicious cycle that perpetuates addiction and increases relapse risk (Stephens & Wand, 2012; Stephens, 2012;
Richardson et al., 2008; Blaine et al., 2023). Key mechanisms include altered cortisol dynamics (HPA axis), changes in sex hormones
(HPG axis), thyroid hormone imbalances (HPT axis), neuroendocrine tolerance, and interactions with metabolic and immune systems
(Hermann et al., 2002; Sagaram et al., 2022; Li et al., 2020; Johnson et al., 2025). Sex differences are prominent: men and women
show distinct patterns of hormonal disruption and vulnerability to alcohol’s effects (Ho et al., 2023; Ho et al., 2025; Lonappan et al.,
2023; Finn, 2020). Understanding these relationships is crucial for developing targeted interventions for AUD.

Is endocrine dysregulation associated with increased risk or severity of alcoholism?

Requires at least 5 papers that directly answer your question. Try adjusting your query to find more papers.

FIGURE 1  Consensus meter visualizing research agreement on endocrine dysregulation's link to alcoholism.

2. Methods

A comprehensive search was conducted across over 10 million research papers in Consensus—including Semantic Scholar, PubMed,
and other sources—using targeted queries on foundational frameworks, terminology diversity, mechanistic pathways (HPA/HPG/HPT
axes), sex/developmental differences, critiques/null findings, and interdisciplinary perspectives. In total, 10,388,679 papers were
identified; after multi-phase filtering for relevance and quality (including citation graph traversal), 50 papers were included in this
review.

Search Strategy

91.8M

Retrieved

21 searches

1 citation graph use

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

1.9K

Eligible

Papers meeting relevance and quality criteria,
after deduplication

50

Included

Top papers selected to be included in the final
analysis

FIGURE 2  Flow diagram of paper selection for this review.

Six unique search groups were executed to ensure broad coverage of theoretical models, mechanistic studies (animal/human),
comorbidity patterns, critiques/null findings, interdisciplinary perspectives (endocrinology/psychiatry/neuroscience/metabolism), and
overlapping risk factors.
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3. Results

3.1 HPA Axis Dysregulation: Stress Hormones & Alcoholism

3.2 HPG Axis & Sex Steroid Disruption

3.3 Thyroid Axis Dysfunction

3.4 Other Endocrine Pathways & Metabolic Effects

3.5 Sex Differences & Developmental Moderators

Acute alcohol intake stimulates the HPA axis, increasing cortisol/glucocorticoid release; chronic exposure leads to blunted or
dysregulated HPA responses (“neuroendocrine tolerance”) (Stephens & Wand, 2012; Stephens, 2012; Richardson et al., 2008;
Blaine et al., 2023).

•

Blunted cortisol or ACTH responses are linked to increased craving, relapse risk, compulsive drinking behavior, negative affect
during withdrawal, and impaired stress regulation (Stephens & Wand, 2012; Stephens, 2012; Richardson et al., 2008; Blaine et al.,
2023; Dunne & Ivers, 2023; Karin & Raz, 2020).

•

Animal models confirm that chronic alcohol exposure impairs HPA function; neuroendocrine tolerance develops before
dependence is established (Richardson et al., 2008).

•

Imaging studies show increased brain availability of cortisol-regenerating enzymes in people with AUD (Verplaetse et al., 2024).•

Chronic alcohol use disrupts the HPG axis: men develop hypogonadism (low testosterone), infertility/sterility; women experience
menstrual irregularities or altered estrogen/progesterone levels (Thiel & Lester, 1976; Ho et al., 2023; Ho et al., 2025).

•

Both acute/chronic alcohol use alters testosterone/estradiol/progesterone levels in sex-specific ways; these changes may
influence drinking motivation and risk for AUD (Ho et al., 2023; Ho et al., 2025).

•

Early life exposure to sex hormones may sensitize brain reward circuits to alcohol’s reinforcing effects later in life (“organizational”
effects) (Lenz et al., 2011).

•

Alcoholics frequently show reduced thyroxine/triiodothyronine during early abstinence; about one-third have blunted TSH
response even after weeks of sobriety (Hermann et al., 2002).

•

Thyroid dysfunction is associated with depression/cognitive impairment in AUD patients and may increase relapse risk (Hermann
et al., 2002).

•

Gut-brain-thyroid interactions: chronic heavy drinking induces gut dysfunction/inflammation that predicts thyroid hormone
abnormalities via immune-mediated pathways (Sagaram et al., 2022).

•

Alcohol-induced hypercortisolemia (“pseudo-Cushing’s syndrome”) can occur even without liver disease (Quirk & Twigg, 2020).•

Aldosterone/mineralocorticoid receptor pathway activity increases with chronic drinking; higher aldosterone correlates with
greater craving/anxiety/drinking in humans/animals/primates (Aoun et al., 2017).

•

Growth hormone/insulin-like growth factor axis is disrupted by alcohol; ghrelin/leptin/GLP-1 also show altered levels in AUD
patients—potential targets for new treatments (Tyler et al., 2025; Farokhnia et al., 2021).

•

Women may be more susceptible than men to certain endocrine disruptions from alcohol—e.g., greater vulnerability to
reproductive/endocrine deficits at similar exposure levels (Ho et al., 2023; Ho et al., 2025).

•

Early life stress or trauma can cause enduring neuroendocrine changes that increase vulnerability to both substance use disorders
and psychiatric comorbidities later in life (Donovan et al., 2024).

•
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Results Timeline

FIGURE 3  Timeline showing publication trends on endocrine dysregulation's relationship with alcoholism. Larger markers indicate more citations.

Top Contributors

Type Name Papers

Author N. Rachdaoui (Rachdaoui & Sarkar, 2017; Vetlugina et al., 2025)

Author D. Sarkar (Rachdaoui & Sarkar, 2017; Vetlugina et al., 2025)

Author A. Ho (Lonappan et al., 2023; Finn, 2020)

Journal Alcohol Research : Current Reviews (Rachdaoui & Sarkar, 2017; Stephens, 2012)

Journal Neuropharmacology (Clay & Parker, 2020; Lee et al., 2018)

Journal Addiction Biology (Lenz et al., 2011)

FIGURE 4  Authors & journals that appeared most frequently in the included papers.

4. Discussion

The literature robustly supports a bidirectional relationship between endocrine dysregulation and alcoholism: not only does chronic
alcohol use disrupt multiple hormonal axes—including stress hormones (cortisol/glucocorticoids), sex steroids
(testosterone/estrogen/progesterone), thyroid hormones—but pre-existing or acquired hormonal imbalances can also increase
vulnerability to problematic drinking or relapse after abstinence (Rachdaoui & Sarkar, 2017; Hermann et al., 2002; Stephens & Wand,
2012; Stephens, 2012). The most consistent findings involve the HPA axis: acute stimulation by alcohol gives way to blunted responses
(“neuroendocrine tolerance”) as dependence develops—a pattern linked to increased craving/motivation for drinking under stress or
withdrawal conditions (Richardson et al., 2008; Blaine et al., 2023). Similar patterns are seen for the HPG axis: hypogonadism in
men/fertility issues in women are common consequences of long-term heavy drinking but may also influence motivation for
continued use via mood/reward pathways (Thiel & Lester, 1976).

Thyroid dysfunction is prevalent among those with AUD—especially during early abstinence—and is associated with mood/cognitive
symptoms that may drive relapse if unrecognized or untreated (Hermann et al., 2002). Recent work highlights the importance of gut-
brain-endocrine interactions: gut inflammation/dysbiosis induced by heavy drinking can trigger immune-mediated thyroid
dysfunctions that further complicate recovery efforts (Sagaram et al., 2022).
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Sex differences are increasingly recognized as critical moderators: women may experience greater reproductive/endocrine disruption
at lower levels of exposure than men; early life hormonal exposures (“organizational” effects) shape later vulnerability/resilience to
addiction-related behaviors via lasting neurodevelopmental changes (Ho et al., 2023; Ho et al., 2025; Lenz et al., 2011).

Despite strong evidence for association/correlation between endocrine disruption and alcoholism progression/severity/relapse risk
across multiple axes/systems—and emerging evidence for causal roles from animal/intervention studies—some gaps remain
regarding directionality/mechanisms across stages/populations.

Claims & Evidence Table

Claim
Evidence
Strength Reasoning Papers

Chronic alcohol use
disrupts multiple
endocrine axes

Strong

Consistent findings across human/animal
studies on HPA/HPG/HPT/metabolic axes

(Rachdaoui & Sarkar, 2017),
(Rachdaoui & Sarkar, 2013),
(Walter & Proescholdt, 2021),
(Vetlugina et al., 2025),
(Shushpanova et al., 2021)

HPA axis dysregulation
predicts craving/relapse
risk

Strong

Blunted cortisol responses/neuroendocrine
tolerance linked to relapse/craving

(Stephens & Wand, 2012),
(Stephens, 2012), (Richardson et
al., 2008), (Blaine et al., 2023),
(Dunne & Ivers, 2023)

Sex steroid hormone
disruption influences
AUD risk/severity

Strong

Altered testosterone/estrogen/progesterone
levels found in both sexes; bidirectional links

(Thiel & Lester, 1976), (Ho et al.,
2023), (Ho et al., 2025), (Finn,
2020)

Thyroid dysfunction
common in AUD—
linked to
mood/cognition

Strong

Reduced T4/T3/blunted TSH response seen
during abstinence; associated with
depression/cognitive symptoms

(Hermann et al., 2002),
(Sagaram et al., 2022), (Yu et al.,
2025)

Neuroendocrine
tolerance develops
before full dependence

Strong

Animal/human studies show blunted stress
hormone response precedes dependence

(Richardson et al., 2008), (Blaine
et al., 2023)

Gut-brain-endocrine
interactions mediate
some hormonal
disruptions

Moderate

Gut inflammation/dysbiosis triggers immune-
mediated thyroid/endocrine changes

(Sagaram et al., 2022)

Sex differences
moderate endocrine-
alcoholism relationships

Moderate

Women more vulnerable at lower exposures;
early life hormone exposure shapes later risk

(Ho et al., 2023), (Ho et al.,
2025), (Lonappan et al., 2023)

FIGURE Key claims and support evidence identified in these papers.

5. Conclusion

There is strong evidence that endocrine dysregulation—particularly involving the HPA/stress axis but also sex
steroid/thryoid/metabolic pathways—is both a consequence of chronic alcohol use and a contributor to its
development/severity/relapse, with important sex-specific patterns.
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Research Gaps

Despite substantial progress mapping mechanisms linking endocrine dysfunctions to alcoholism—including identification of
candidate biomarkers like cortisol/testosterone/T4/T3—gaps remain regarding longitudinal trajectories across illness stages; causal
directionality; integration with psychiatric comorbidities; standardization of biomarker measurement/reporting; translation into
effective hormone-targeted therapies.

Research Gaps Matrix

Topic/Outcome
Human Clinical
Populations

Animal
Models

Sex
Differences

Longitudinal
Studies

Intervention
Trials

HPA Axis
Dysregulation

18 16 12 8 7

Sex Steroid
Disruption

14 10 13 11 4

Thyroid Dysfunction 8 4 6 GAP GAP

Gut-Brain-Endocrine 6 2 GAP GAP GAP

Intervention Efficacy 7 8 GAP GAP 9

FIGURE Matrix showing where research on different endocrine axes/disruptions/interventions is concentrated or lacking.

Open Research Questions

Future research should focus on clarifying longitudinal trajectories from early exposure through dependence/remission; disentangling
sex/gender/cultural moderators; validating mechanism-based subtyping for personalized intervention; integrating dimensional
diagnostic models.

Question Why

How do longitudinal changes in key hormones predict
transitions between stages of alcoholism?

Understanding temporal dynamics could inform
prevention/intervention strategies tailored by illness stage/risk profile.

What are the sex-specific mechanisms linking endocrine
dysregulation to alcoholism vulnerability?

Sex differences may influence both hormonal responses and
behavioral outcomes but remain understudied.

Can targeted hormone-modulating therapies reduce
relapse rates or cognitive impairment in AUD patients?

Translational trials will clarify whether targeting specific
biological/cognitive pathways improves outcomes over usual care.

FIGURE Table summarizing open questions for future research directions.

In summary: mounting evidence indicates that chronic endocrine system dysregulation—especially involving stress hormones
(cortisol/glucocorticoids), sex steroids (testosterone/estrogen/progesterone), thyroid hormones—is closely linked bidirectionally
with the development and maintenance of alcoholism, but further work is needed to clarify mechanisms across
populations/stages/comorbidities and develop targeted interventions.

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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