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Trust the science…!!





India- 10 gms.

small glass of red wine (100 ml)

beer (375 ml)

spirits (30 ml)



MUST KNOW

 in all areas of the world

 Reasons

 1. Metabolism

 2.Cultural

 3. Faslse assumptions-taking custody of children (Dolg

5.1% (DALYs),

 men’s (7.1%) 

women’s (2.2%)

 alcohol-attributable 

deaths 7.7% of all 

deaths worldwide 

among men versus 

2.6% among women



Tell me why

1. Metabolism

2.Cultural

3. False assumptions/consequences-

 taking custody of children 

    (Dolgin, 1991; Nishimoto & Roberts, 2001) 

 forcing alcohol abusing women to be hospitalized or 
incarcerated if pregnant 

    (Abel & Kruger, 2002; DeVille & Kopelman)



VENUS AND MARS

 EPIDEMOLOGICAL=POPULATION LEVEL

 NEUROBIOLOGY- selected

 GENETICS AND HERITABILTY

 CLINICAL COURSE- TELESCOPING/ CHARACTERISTICS & RISK

 PSYCHIATRIC COMORBITIES/ MEDICAL COMORBITIES

  OUTCOME 

 TREATMENT- PROGRAMS/PHARMACOTHERAPY

 POLICY LEVEL

 ADIEU



TRENDS IN ALCOHOL CONSUMPTION

 APC-

         5.7 litres in 2010 

         5.5 litres in 2019 (relative reduction of 4.5%)  

          27 grams of pure alcohol per day

 Alcohol consumption increasing in India  from

 1.6 litres in 2003–2005 

 2.2 litres in 2010 

 5.5 litres in 2016–2018



TALE OF 2 INDIA’S-Parmar et al (IJP)- 2023



 high per-capita consumption among the drinkers 

 high prevalence of heavy episodic drinking

 Higher disease burden

 there was an increase in the proportion of men who reported use ‘almost every day’ among 

men.

 AUD:

WORLD- 7%

INDIA- 4.7%





GENDER CONVERGENCE

 in low- and lower-middle-income countries-1.8 to 1

  In upper-middle-income countries-1.5 to 1

  high-income countries- 1.2 to 1





REASONS

Labour force by age 35

Education levels in the upper quartile of the income distribution 

Median age of first marriage.

strongest in those countries where female and male roles were converging over time.  (Seedat et al)



 .



SEX DIFFERENCES IN NEUROBIOLOGY







Hammerslag et al 2016



Alcohol causes less dopamine release in F>M

Nucleus Accumbens( Urban NGL et al 2010)



HORMONES- GENDER - ALCOHOL

 acute and chronic alcohol administration disrupts functioning of the endocrine system 

(Rachdaoui and Sarkar et al)

 HPA VS HPG axis

 gonadal sex steroid hormones exert organizational (permanent) and activational (transient) 

effects on the brain

 Gonadal steroids also influence the stress response (HPA) axis, 

 elevated stress hormones (HPG) axis

 reciprocal interaction between the stress and reproductive axes



STEROID HORMONES-(

 SEX STEROID/STRESS STEROID

 Progestins, such as progesterone and dihydroprogesterone, bind to two progesterone 

receptor isoforms: A and B

 Estrogens, such as 17beta-estradiol, bind to two distinct receptor subtypes: estrogen 

receptor-alpha and estrogen receptor-beta

 Androgens, such as testosterone and dihydrotestosterone, bind to androgen receptors

 Glucocorticoids, such as corticosterone in rodents and cortisol in humans and monkeys, 

bind to mineralocorticoid receptors (type I) and glucocorticoid receptors (type II)

 “neuroactive steroids” and “neurosteroids”



WHAT IT MEANS FOR US

 Two studies with small cohorts of male and female patients with co-occurring AUD and cocaine 
use disorder found that progesterone administration decreased cue-induced craving and cortisol 
responses

 (SPECIES SPECIFIC)-, a significant reduction in allopregnanolone, progesterone, and 
estradiol levels was detected upon detoxification, and levels recovered to baseline values after 4 
months of abstinence HUMANS VS RODENTS/PRIMATES

 2. studies have shown that exposure to predator odor stress (PS), which is considered a traumatic 
stress and used as a model of PTSD, significantly increases alcohol drinking and self 
administration in rodents.

 Evidence supports greater PS-enhanced drinking among female versus male mice .(Finn et al)

 5 Plasma corticosterone levels following PS exposure have been shown to be significantly 
higher in female versus male mice( Nentwig et al 2019)



ORPHAN NEUROPEPTIDES

G- PROTEIN COUPLED RECEPTOR SYSTEMS

 orphaned neuropeptide systems and receptors (oGPCR), which have no known 

cognate receptor or ligand, remain understudied in drug discovery and 

development

 GPCRs, also termed seven-transmembrane (7TM) domain receptors, are the 

largest class of receptors in the mammalian genome (Alexander et al., 2019)

 GPCRs are currently classed into five main categories based on phylogenetic 

studies, forming the GRAFS classification—Glutamate (Class C), Rhodopsin 

(Class A), Adhesion, Secretin, and Frizzled/Taste2

 EX Cocaine and amphetamine regulated transcript

        GPR26



 The neuropeptide cocaine- and amphetamine-regulated transcript (CART) is encoded by 

the Cartpt gene

 There are two biologically active forms of CART in humans, CART42-89 and CART49-89

 CART has been implicated in a diverse range of physiological and pathophysiological 

functions, including energy balance, depression, anxiety, and reward related behaviours, 

including AUD

 CART mediates a number of factors that promote alcohol consumption, including stress/ 

anxiety, reward seeking/motivation, taste and social interaction



 sexually dimorphic effect of CART in binge drinking and

  highlight a novel, sex-specific behavioural mechanism in females, whereby CART 

mediates binge drinking through changes in bitter taste sensitivity, in part through CART 

signalling in the CeA

 Specifically, male CART KO mice showed heightened alcohol consumption, while female 

CART KO mice showed reduced alcohol consumption

 differences in taste preference, specifically a heightened bitter taste sensitivity in female 

CART KO mice.



GENETICS- GENDER- ALCOHOL

 AUDs strongly run in families (Cotton, 1979). 

 While twin and adoption studies have unequivocally demonstrated a substantial genetic 

contribution to the etiology of AUDs

  (e.g., Cadoret et al., 1987; Cloninger et al., 1981)

 3 QUESTIONS REMAIN

A. Familial-environmental influences on risk for AUDs

B.   quantitative sex effects in the genetic factors for AUD — that genetic effects were 

stronger in males than in females

C. qualitative sex effects for AUDs — that the genetic risk factors were not entirely the same 

in males and females. 



GENETICS AND GENDER 



ClONINGER’S  TYPOLOGY



VERHUSLT ET AL 2015

 meta-analysis of twin and adoption studies of AUD

 genetic factors account for roughly 50% of the variance in AUD, and this estimate applies 

to both males and females.

 contrast to mixed findings from earlier studies



 three registers in Sweden: medical, crime, and pharmacy.

 substantial differences in heritability of AUD emerged between the sexes, with estimates in 

males more than twice as high as those observed in females.

 consistent evidence for strong shared environmental influences (and hence reduced 

heritability) on AUD in the female–female twin and sibling pairs

 No qualitative sex differences



TELESCOPING



CLINICAL PRESENTATION AND CYCLE 

OF TREATMENT

Women are more likely to start drinking at a later age.

 If they do start, likely to consume less than men. 

Men are twice as likely to binge drink & four times more likely 
to be heavy drinkers

women at baseline generally presenting with more severe 
clinical issues

 women initially presented with more financial, family/social, 
and psychiatric problems.

More likely to be seen by primary care services



LETS NOT FORGET

Women  experience disproportionate second-hand harm from 

alcohol-consuming spouses, partners, ex-partners or family 

members 

Men, on the contrary, are more likely to demonstrate hazardous 

patterns of alcohol use and to engage in drink-driving or aggressive 

or antisocial behaviour 

  Women are also more likely than men to support alcohol-control 

policies



Predictors of treatment

 Good- stable marriage, employment, education,  children

 Poor – divorce, unemployment, no children contribute to higher consumption

Preexisting mood disorder/anxiety disorder   

Marriage- risk factor for women /protective in men                              



Service delivery

Specific program components that women identify as helpful include: 

 women’s only groups

 childcare services

 individual counseling

 Specialized women’s services have shown to be particularly effective for women who are 

pregnant, trauma-affected or experiencing comorbid psychiatric disorder (dual diagnosis)



 women may do better in women-only residential and outpatient settings that offer enriched 

wrap-around services

 (e.g., childcare parenting training, assertiveness training, family planning).

 Across studies, patients in women-only treatment averaged significantly more days in care, 

were more than twice as like to complete treatment and were more than two times less 

likely to report substance abuse at follow-up compared with women in mixed-gender 

treatment



OUTCOMES

SHORT TERM :

 women tend to have longer inpatient stays and that longer inpatient stays are associated with an 

increase in sustained abstinence for women but not for men (Green et al)

 demographic variables, such as lower psychiatric impairment, higher socioeconomic status, and 

greater social support and stability

LONG TERM:

Results have been more mixed regarding women’s long-term outcomes compared to men.6 In the 

same study from Spain described above, women had superior drinking outcomes compared to men

Litt and colleagues found that women had worse drinking outcomes than men in the 2 years 

following outpatient AUD treatment

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7384374/#b6-arcr-40-2-1


 during the first 5 years of recovery, women report lower quality of life and self-esteem and 

greater psychological distress compared with men

 Project MATCH / COMBINE study/ United Kingdom Alcohol Treatment Trial-

 Women were more likely than men to be in the abstinent recovery or asymptomatic, low-

risk drinking categories than in the persistent AUD category



LIVER

 Different first-pass metabolism, because of oestrogen-caused 
diminished gastric alcohol-dehydrogenase (ADH) activity.

 Women develop more liver damage 

 More liver fatty acids under alcohol consumption.

 Women are more likely than men to develop alcoholic 
hepatitis and to die of cirrhosis

 Women are also more likely than men to develop rapidly 
progressing liver disease, which frequently persists even after 
abstaining from alcoho



CARDIAC

increased risk of cardiac diseases, including cardiomyopathy, 
arrhythmia, hypertension  

Females more sensitive to cardiac contractile depression due to 
acetaldehyde  possibly accounting for sex differences in AICM (Duan 
et al 2003)                                                                            

The level of drinking at which more cardiac harm than benefit is seen 
is considerably lower for women than for men.

(Linnet al., 1993) (Klatsky,2001)



BREAST CANCER

In one study, there was a 12% increase in breast cancer risk 

per 1 drink/day increase in average alcohol consumption.

There is dose-response relationship between alcohol 

consumption and risk of breast cancer

 



BRAIN/CNS

Women who drink have also been shown to have faster 
progression of brain damage compared to men.

Both genders develop a comparable amount of brain atrophy 
but the brain atrophy occurs faster in women than in men. 

                      

  Moderate drinking is associated with higher risk for 
subarachnoid hemorrhage in women than men.

                                                                    (Mann et al., 2005)



Fetal alcohol spectrum disorder

 abortion, fetal death, premature birth, low birth weight, 
abnormalities in mental and physical development, somatic 
alterations. 

 The teratogenic effects of alcohol are globally defined as fetal 
alcohol spectrum disorders (FASD) and the fetal alcohol syndrome 
(FAS) is the worst manifestation. 

 Fetal damage is not dose-related and may occur even at low levels 
of maternal alcohol intake, especially if ingested in early pregnancy.

 48% COMORBIDITY WITH ADHD 



COMORBITIES- PSYCHIATRIC

Most common mood disorder among women with alcohol or drug 
use disorders was major depressive disorder (15.4%) and the most 
common anxiety disorder was specific phobia (15.6%)

 - Secondary depression is also more common in women than men

    (NIAAA)

 PTSD

     - Prevalence of PTSD is 1.4 to 5 times higher compared to those 
without substance use disorders

                                                              (Lowinson and Ruiz, 2010)



NCS-R estimated that rates of lifetime AUDs occurred in 

up to 34% of individuals with EDs, which is significantly 

higher than rates of alcohol use disorders in the general 

population



TREATMENT (PREVENTION TO PHARMA) 

PHARMACOTHERAPY) AFTERCARE)



GENDER BLINDNESS



POLICY

 ACCEPTABILITY-





 AVAILABILITY-

 AFFORDABILITY-



Social initiatives

 1. Supporting women to turn away from home-brewed alcohol in the United Republic of 
Tanzania

 2. AUD in Pakistan-.Peace Inn 





TARGETTING WOMEN-GENDERED 

APPROACHES















ACAMPROSATE

 The effect size of acamprosate in women was comparable to that of men, and comparable 

to or better than effect sizes reported in non sex-specific literature-based meta-analysis 

(Barbara J Mason et al, 2012)

 despite a history of significantly more anxiety, depression, suicide attempts, drug abuse, 

interpersonal loss and greater liver impairment at baseline than men, women responded 

comparably well to alcoholism treatment.

 Women were more likely to have side effect complaints of greater severity than men, with 

either acamprosate or placebo treatment.(did not affect dropout rates)

 Recent findings of a beneficial effect of acamprosate on sleep (Staner et al., 2006) may be 

particularly germaine to comorbid disorders in which sleep disruption is a factor



NALTREXONE

Treatment effects among men taking long acting injectable naltrexone versus placebo was 
highly significant, whereas naltrexone was not significantly better than placebo in women 

nausea was significantly greater in women at the lowest dose examined - a noted clinical 
phenomenon (Garbutt et al, 2005)

only men showed a greater reduction in drinks per day following daily oral 
naltrexone ( Hernandez-Avila et al., 2006)

-The largest study of behavioral and pharmacologic treatment outcomes of alcohol dependence 
is the COMBINE study . alcohol-dependent women responded to naltrexone with medical 
management, similar to the alcohol-dependent men, on a wide range of outcome measures

More data is needed to elucidate the differences in men and women in naltrexone 
responsiveness for alcohol dependence.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2553698/#R13


DISULFIRAM

  Research was primarily conducted in males and there is insufficient data to 

determine if there are sex differences in treatment response [94].

  A meta-analytic study found that women only accounted for 1% of all study 

participants evaluating the efficacy of disulfiram negating any possible sex-based 

analysis.

 Cocaine use- worsened outcomes



BACLOFEN

  studies are often designed with lower doses of baclofen for women but then, do not 

analyze for sex differences

 To date, two studies have addressed sex:

    Garbutt et al-  non-significant findings

      Reynauld et al-women administered baclofen were almost 11× more likely to achieve 

abstinence then men



ONDANSETRON

Kenna et al:

 Genetic polymorphisms interacted with sex on medication response. 

Women, but not men, who had LL genotype and equal or greater than 7 exon III repeats on 

dopamine receptor D4 gene, had significantly reduced alcohol intake when taking ondansetron
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