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Who Be come s  Sus ce p t ib le  to  CHS?

• Cannabis  e xpos ure  is  
ne ce s s a ry for CHS: 
• Dys re gula te d e ndocannabinoid 

s ys te m a long the  gut-bra in axis
• Stre s s  re s pons e  e as ie r to s witch 

on and ha rde r to s witch off

• But….Not  S uffic ie nt ! 

• So why this  pe rs on, and not the  
pe rs on be s ide  the m?
• Age ? 
• Ge ne tics ?



Firs t  S tudy of CHS  Ge ne t ic s

• 20 22, Cannabis  and Cannabinoid 
Re s e arch 

• Rus s o EB, Spoone r C, May L, Le s lie  
R, White le y VL. 

• doi:10 .10 8 9 / can.20 21.0 0 4 6

• PMID 34 2278 78



   

Sore ns e n CJ , e t a l. 20 17. Cannabinoid Hype re me s is  Syndrome : Diagnos is , 
Pa thophys iology, and Tre a tme nt-a  Sys te matic  Re vie w. J  Me dical Toxicology



De Vuono MV, Pa rke r LA. 20 20 . Ca nna binoid  Hype re me s is  S yndrome : 
A Re vie w of Pote nt ia l Me cha nis ms . Cannabis  Cannabinoid Re s

• Biphas ic  naus e a  and vomiting 
re s pons e  to THC

• Endocannabinoid dys re gula tion

• Activa tion of the  s tre s s  axis  
(hypotha lamic -pituita ry-adre na l 
axis , autonomic  ne rvous  s ys te m)

• Ge ne t ic  p re d is pos it ion  - unte s te d 
in 20 20

*P e s t ic ide s  a nd  ne e m  a re  no t  
s ubs ta nt ia te d  c a us e s



Myth Bus t ing CHS: Wha t  Doe s  Not Ca us e  CHS

• None fit the  s ymptomatology of 
CHS

• No compuls ive  hot ba thing

• Ne e m oil B.P. 79 2°C, s a fe  da ily 
intake  17mg for an avg. adult

• No plant virus  e ve r docume nte d to 
infe c t a  human

• Synthe tic  cannabinoids  have  no 
pe s tic ide s  and caus e  CHS anyway

De Vuono & Parke r 20 20 ; Rus s o & White le y 20 24

Ne e m Oil
Azadirachtin

Hop La te nt 
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CHS  a nd  Ge ne t ic  S us c e p t ib ility: Hypothe s e s
• Ge ne tic  pre dis pos itions  a re  a lre ady 

de s c ribe d for:
• Cyc lic  vomiting s yndrome
• Mood dis orde rs
• Subs tance  us e  dis orde rs
• Individua l diffe re nce s  in drug me tabolis m

• Single  Nuc le otide  Polymorphis m 
(S NP ): one -le tte r diffe re nce  in 
ge ne tic  code

Pre dic te d Ge ne s  of Inte re s t:
• CNR1, the  ge ne  for the  CB1 re ce ptor
• TRPV1, the  he a t and pa in channe l
• Enzyme s  tha t bre ak down THC



Who Wa s  S tud ie d

58 5 Re s ponde nts  comple te d the  Scre e ning Que s tionna ire

20 5 qua lifie d: Phys ic ian diagnos is , 
ongoing s ymptoms  

9 9  agre e d to ge nomic  te s ting 

28  kits  re turne d

54  qua lifie d: re gula r he avy us e , ne ve r 
diagnos e d, no s ymptoms  

12 kits  re turne d

CHS  pa t ie nts Cont ro ls



Who Wa s  S tud ie d
CHS  P a t ie nts  (20 5 ) Contro ls  (5 4 )

Age me an 33 .8 me an 43 .8

Se x 54% fe male 6 0 % fe male

Daily us e  or gre a te r 9 1% 70 %

Amount us e d pe r day ~4g/ day -

Diagnos is  of cannabis  de pe nde ncy 15.6 % 3.7%

Cannabis  withdrawal 56 .6 % 24%

Diagnos is  Cyc lic  Vomiting Syndrome 38 .3% 0 %*

Abdomina l Pa in 8 9 .3% 0 %*

Naus e a  and Vomiting 8 2.1% 0 %*

Hos pita lize d for it 75% 0 %*

Symptoms  improve  with ce s s a tion 8 7.7% 0 %*

*Exc lus ion 
c rite ria  for 
controls



Me thods  - Ge notyp ing
A SNP ge notyping a rray

Illumina  Infinium HTS, on Be adChips

Variants  judge d like ly to a ffe c t CHS 
we re  us e d a s  the  bas e  to find wha t 
the  pa tie nts  had in common



The  S NP Va ria nts

† CYP2C19  re ache s  p = 0 .0 0 7, and CYP2C9  p = 0 .0 11, whe n pa tie nts  on proton pump inhibitors  a re  e xc lude d.

Ge ne Wha t  it  doe s Contro ls CHS Odds  ra t io  (9 5 % CI) p

COMT Cle ars  dopamine 10 % 57% 12.0  (1.3 -8 8 .1) 0 .0 12**

ABCA1 Move s  chole s te rol and lipids 20 % 6 8 % 8 .4  (1.5 -4 8 .1) 0 .0 12**

CYP 2C9 Bre aks  down THC 10 % 46 % 7.8  (1.1-70 .1) 0 .0 4 3 *(† 0 .0 11)

DRD2 Dopamine  D2 re ce ptor 20 % 6 1% 6 .2  (1.1-3 4 .7) 0 .0 3 1*

TRP V1 He a t and pa in channe l 30 % 72% 5 .8  (1.2 -28 .4 ) 0 .0 15 **

CYP2C19 Acces s ory THC breakdown 20 % 54% 4.6  (0 .8 -25.7) 0 .0 69(†0 .0 0 7)



CNR1: The  CB1 Re ce ptor Ge ne
• Not  s ignifica nt  in CHS

• Variants  he re  have  be e n linke d to cannabis  us e  
pa tte rns  (Hryhorowicz, 20 18 )

• CNR1 variants  a re  as s oc ia te d with cyc lic  vomiting 
s yndrome  (CVS)
• rs 8 0 6 38 0  AG and GG: inc re as e d ris k of CVS (p < 0 .0 1)

• rs 8 0 6 36 8  CC, and mu-opioid re ce ptor OPRM1 
rs 179 9 9 71: de c re as e d ris k

• Was ile ws ki e t a l., 20 17

© Canadian Cons ortium for the  Inve s tiga tion of Cannabinoids  



COMT: Ca te chol-o-me thyl t rans fe ras e  
• COMT muta tion rs 4 6 4 6 3 16  on 

introns  in 5 7% of CHS  pa t ie nts  vs . 
10 % of c ont ro ls  (p=0 .0 12**)

• Odds  ra tio = 12 (95% CI, 1.3 -8 8 .1)

• COMT c le a rs  ca te cholamine s , (i.e . 
Dopamine  and Nore pine phrine )

• Los s  of func tion → dopa m ine  build up
• As s oc ia te d with c om puls ive  

be ha viours

• The  s a m e  variant linke d to:
• De pre s s ion, and rumina tion (Nyman 20 11; 

Pap 20 21)

• He avy a lcohol us e  s ta rting younge r, in 
wome n (Stadlin, 20 14 )

• Othe r va riants  linke d to: 

• impuls ivity, a tte ntion de fic it hype rac tivity 
dis orde r, anxie ty, ps ychos is  (Pap 20 21)

• s us ce ptibility to cognitive  e ffe c ts  of 
cannabis  (He nque t, 20 0 6 )



TRPV1: The  He a t  and Pa in Channe l

• A TRP V1 downs tre am muta tion, 
rs 8 79 20 7,  in 71.5 % of CHS  
pa t ie nts  vs . 3 0 % in  c ont ro ls  (p-
0 .0 15**)

• Odds  ra tio = 5.8  (9 5% CI, 1.2-28 .4 )

• Spe c ific  muta tion is  not pre vious ly 
lis te d in NLM da tabas e

TRPV1

Pain

Gut motility

Hot wa te r?

Caps a ic in?

Mood, 
Anxie ty

Naus e a  & 
Vomiting



CYP2C9 : A Drug Me tabolizing Enzyme
• CYP 2C9  homozygous  intron 

muta tion rs 19 3 4 9 6 7 in 4 6 .4 % of 
CHS  pa t ie nts  vs . 10 % of c ont ro ls  
(p =0 .0 43*) 

• Odds  Ra tio= 7.8  (95% CI, 1.1-70 .1) 

• CYP2C9  e nzyme  bre aks  down:
• Various  drugs
• Arachidonic  ac id (e ndocannabinoid 

pre curs or)
• THC, and 11-OH-THC

• Los s  of func tion → S lowe r THC 
c le a rance , accumula tion of THC 
and me tabolite s

• A dua l muta tion in CYP2C9  and 
CYP2C19  has  be e n re porte d in a  
CHS pa tie nt cas e  s tudy (Kuzin, 20 21)

Dos e :



DRD2: The  Dopamine  D2 Re ce ptor
• DRD2 intron muta tions , 

rs 4 6 4 8 3 18  in 6 1% of CHS  
pa t ie nts  and 20 % of c ont ro ls  
(p=0 .0 31*)

• Odds  ra tio: 6 .2  (95% CI, 1.1-34 .7)

• Targe t of many anti ps ychotic  
drugs  (i.e . ha lope ridol)

• D2 s timula tion is  pro-e me tic  and 
s lows  gut motility (Be lkace mi 20 20 )

• This  muta tion is  linke d to:
• de pre s s ion and anxie ty (Nyman, 20 11)

• Adole s ce nt THC e xpos ure  le ads  to 
long te rm hype rdopamine rgia  (Re nard e t 
a l 20 17, De Vuono e t a l 20 26 )

• DRD2 + COMT muta tion = double  hit 
on dopa m ine



ABCA1: ATP-binding Cas s e t te  Trans porte r
• ABCA1 homozygous  muta tion, 

rs 223 0 8 0 6 , in s ynonymous  a re as  
in 6 8 % of CHS  pa t ie nts  vs . 20 % 
of c ont ro ls  (p=0 .0 12**)

• Odds  Ra tio= 8 .4  (9 5% CI, 1.5-48 .1)

• Controls  chole s te rol and 
phos pholipid trans port

• ABCA1 variants  a ls o linke d to:
• De me ntia  ris k (ApoE and 

Amyloidβ accumula tion) (Fe he r, 20 18 )

• Coronary dis e as e
• Type  2 diabe te s



Conc lus ions
• Five  va riants  with plaus ible  biologica l links  to 

CHS 

• Pote ntia l s c re e ning te s t
• Me dian cos t be fore  diagnos is  ~$ 9 5,0 0 0  pe r pa tie nt 

Pe rrotta  e t a l. 20 12 

• Ge ne tic  va riants  ove rlap with N&V, s tre s s  and 
e ndocannabinoid s ys te m 

Ca nna b ino id  Hype re m e s is  
S yndrom e  c a n be  thought  

o f, no t  a s  a  “func t iona l” 
ga s t ro inte s t ina l d is o rde r, 

but  ra the r a s  a  
m a nife s ta t ion o f ge ne -

e nvironm e nt  in te ra c t ion 
unm a s ke d  by a  toxic  

re a c t ion to  e xc e s s ive  THC 
e xpos ure . 

- Rus s o e t  a l. 20 22

Dos e :



Tha nk you!
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