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Is cannabis a safe 
and effective analgesic?



An old question

Robert Christison
Commentary on the Pharmacopoeias of 
Great Britain and the United States, 1848

On trying Dr. Robertson’s extracts once for toothache, I found that 
about 4 grains taken at 3 AM caused in an hour cessation of 
pain, a pleasant numbness in the limbs, giddiness, a rapid 
succession of unassociated ideas and impossibility to follow 
a train of thoughts, frequent intervals in sleep, and slight 
increase in the force of the pulse.  



A strong preclinical rationale
2021



Initial clinical results

Neurology, February 13, 2007



Experimental human studies

Cold pressure test on human volunteers in a laboratory setting.
Active cannabis (3.5-5.6%THC). Male (N = 21) and female (N = 
21) participants. 

Pain sensitivity Pain tolerance 

Men

Women

Men Women

Both animal and human data support the 
notion that cannabis alleviates certain kinds 
of pain.



Reviewing the evidence
2017



What next?

With appropriately powered placebo-controlled RCTs of chronic 
pain in adults.

How do we address the causal nature of the link between 
cannabis and analgesia? Is cannabis both safe and effective 
as an analgesic?

Preclinical studies and n = 1 human trials can aid in the 
selection of one or more suitable chronic pain condition(s).



A game-changing trial

December 2025

820 adults with CLBP 
(394 received VER-01; 426 received placebo)

Multicenter, double-blind, randomized, placebo-
controlled

Treatment phases:

• Phase A: 12-week double-blind placebo-controlled 
treatment (primary efficacy evaluation).

• Phase B: 6-month open-label extension.

• Phase C: 6-month continuation; Phase D: randomized 
withdrawal



Dosing

Dose unit:
• THC: 2.5 mg

• CBG (cannabigerol): 0.1 mg

• CBD (cannabidiol): 0.02 mg

Dosing Regimen:
•Started at 1 dose unit (2.5 mg THC) each evening and titrated upward.

•Dose was increased every ~3 days based on tolerance and symptom relief.

•Maximum single dose: 8 dose units (~20 mg THC) daily.

•Maximum daily dose: capped at 13 dose units (~32.5 mg THC) per day.

•Mean dose reached during the study 
was roughly 7.6 dose units/day (~19 mg THC) on average.



Efficacy

Primary endpoints phases A and B

Secondary endpoints 
phase A



What next?

Additional studies are needed in other pain conditions.

How do we address the causal nature of the link between 
cannabis and analgesia? Is cannabis both safe and effective 
as an analgesic?

Preclinical studies can aid in the selection of such conditions.



Sickle cell disease: a genetic disorder 
with a pain phenotype

SCD is an inherited hemoglobinopathy caused by a single point mutation in 
the β-globin gene, producing hemoglobin S (HbS).

Under low oxygen tension, HbS polymerizes, deforming red blood cells into 
rigid “sickles.”

Sickled cells obstruct microvasculature, 
promoting ischemia, inflammation, and tissue injury.



Sickle cell disease: a genetic disorder 
with a pain phenotype

These vaso-occlusive events define the clinical course of SCD and cause pain.

Pain in SCD spans a continuum from recurrent acute crises to chronic, persistent 
pain with neuropathic features.

As survival improves, pain has emerged 
not as an episodic complication, 
but as a lifelong disease dimension.



Sickle cell disease: a genetic disorder 
with a pain phenotype

Vaporized cannabis (4.4% THC, 4.9% CBD)
23 participants, 5 days



Analgesic effects of THC in a humanized 
mouse model of SCD

Mabou Tagne A, Fotio Y, Gupta K, Piomelli D. 

Δ9-Tetrahydrocannabinol Alleviates Hyperalgesia in a Humanized Mouse Model of Sickle Cell Disease. 

J Pharmacol Exp Ther. 2024

Supported by a CMCR grant



Acute THC attenuates SCD pain: dose response

ED50 = 0.43 mg/kg ED50 = 0.45 mg/kg 
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Acute THC attenuates SCD pain: time-course



Acute THC attenuates SCD pain: side effects
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Subacute THC attenuates SCD pain, 
but causes modality-specific tolerance

0

1

2

3

4

5

W
ith

dr
aw

al
 th

re
sh

ol
d 

(g
)

0 31 0 31 0 31 0 31

✱✱✱ ✱✱✱

0d 3d 7d 14d

✱✱

✱✱✱✱✱

Veh THC

Mechanical allodynia

0

6

12

18

24

30

W
ith

dr
aw

al
 la

te
nc

y 
(s

)

ns

✱✱✱✱ ✱✱✱✱ ✱✱✱

ns

0 31 0 31 0 31 0 31

0d 3d 7d 14d

Veh THC

Cold hyperalgesia



Analgesic effects of THC plus CBD in a 
humanized mouse model of SCD

Mabou Tagne A, Ajegbe O, Al-Masri S. Gupta K, Piomelli D. 

Δ9-Tetrahydrocannabinol and Cannabidiol Synergistically Alleviate Hyperalgesia in a Humanized 
Mouse Model of Sickle Cell Disease. 

In preparation

Supported by a CMCR grant



Acute CBD attenuates SCD pain

Vehicle CBD
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Subacute CBD attenuates SCD pain without 
causing tolerance

Mechanical allodynia
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Synergistic interaction of THC and CBD
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Synergistic interaction of THC and CBD:
Pharmacokinetic component 
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Co-administration enhances systemic exposure to both compounds



Synergistic interaction of THC and CBD:
Pharmacodynamic component 

Co-administration increases circulating 2-AG concentrations
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Synergistic interaction of THC and CBD:
Reduced spinal-cord oxidative stress
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Synergistic interaction of THC and CBD:
Reduced spinal-cord neuron apoptosis

DAPI NeuN cCasp-3 Merge  
 

      
      

HbAA

 
 

HbSS
      
      

CBD

THC

0

0

0

0

5.08

0

0

0.45

5.08

0.45

0.0

0.5

1.0

1.5

cl
ea

ve
d 

ca
sp

as
e-

3
Fl

uo
re

sc
en

ce
 in

te
ns

ity

P=0.009

P=0.005
P=0.003

P=0.03



What next?

What is needed is an appropriately designed and powered RCT 
in SCD.

We also need to continue identify clinical pain conditions that 
might be amenable to cannabis-based treatment



Thank you!
Questions?
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