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ABSTRACT
The aim of this work was to assess the effectiveness of full-spectrum cannabis (THC and CBD) 
extracts as adjuvants in the treatment of chronic pain. This is a prospective, open label, 
longitudinal study. Major cannabinoids were analyzed in herbal preparations using high 
performance liquid chromatography (HPLC). Subjects were included when chronic pain 
diagnosis criteria was met according to physicians’ diagnosis. A patient stratification protocol 
was developed using a visual analogue scale to measure pain, a numerical scale for life 
quality parameters and a self-administered health survey. Eighty-eight patients aged between 
35 and 88 years were included. A significant decrease in both pain and other life quality 
parameters was observed between time zero and subsequent time intervals, excepting the 
“appetite” variable. Overall, 51 individuals reported a decrease in pain, 38 a decrease in 
anxiety and 48 in insomnia, with “decrease” defined as symptom reduction of 50% or more 
between the first and last consultation. In addition, 23 subjects reduced or discontinued 
other analgesics and/or anti-inflammatory drugs during the trial. Adverse effects were mild 
and reversible. These results are consistent with previous studies, supporting effectiveness 
and safety of cannabis extracts as adjuvants in the treatment of chronic pain.

Introduction

Cannabis (Cannabis sativa, Linnaeus 1753) is a plant 
of Asian origin, which has been domesticated by 
humans and spread throughout the world for mil-
lennia. There are records of the use of cannabis in 
numerous cultures, from the 27th century BC 
onwards. Some varieties have been used for their 
fiber, others for their edible seeds, and others for 
their pharmacological properties (1). Between the 
18th and 19th centuries, medicinal uses of tinctures, 
extracts, and oils were documented to treat various 
ailments, including pain, epilepsy, and spasms (2). 
However, restrictions imposed on cannabis in the 
twentieth century, together with the development of 
the pharmaceutical industry and synthetic drugs, 
paralyzed research and medicinal use of this plant 
until the end of the century. Since the 1960s, a 

renewed interest in this plant emerged and signifi-
cant advances occurred in cannabis-related research 
(1). Around 1980 the first synthetic cannabinoids 
were approved for the treatment of anxiety, emesis, 
anorexia and pain. However, these compounds were 
not very successful, as they did not obtain the 
expected therapeutic effects (3,4). The first cannabi-
noid receptors (CB1 and CB2) were identified in the 
human body in the 1990s. This breakthrough was 
followed by the finding of their endogenous ligands, 
enabling the description of the endocannabinoid sys-
tem, a clockwork of exquisite complexity encom-
passing the regulation mechanisms of these 
compounds at a molecular level (1,5).

Of the more than 400 active compounds 
described in the cannabis plant, tetrahydrocan-
nabinol (THC) is perhaps the best known. It is a 
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CB1 and CB2 receptor partial agonist and also 
acts on other molecular targets, exerting a pow-
erful anti-inflammatory, antineoplastic, analgesic, 
muscle relaxant, anti-oxidative and antispasmodic 
effect. However, its psychotropic effects limit its 
use as an isolated compound. Cannabidiol (CBD), 
shares some of the properties of THC although it 
does not have a psychoactive effect. Its effects as 
an anxiolytic, anti-inflammatory, anticonvulsant, 
neuroprotector and immune system regulator 
have been widely reported (1,4,6). Furthermore, 
CBD behaves as a THC modulator, counteracting 
its psychoactive effect, therefore, preparations 
containing both cannabinoids are of high medic-
inal value, posing less risk of side effects at higher 
doses (4–8). Moreover, it has been observed that 
full-spectrum extracts (defined as preparations 
obtained from the whole plant as opposed to 
purification of one or some compounds from it) 
require a lower dose in comparison with their 
isolated counterparts to produce the same effect. 
This is proposed to be due to the so-called entou-
rage effect, a synergic action of various cannabi-
noids and terpenes present in the herbal extract 
on the endocannabinoid system (9,10). Therefore, 
although isolated natural or synthetic cannabi-
noids still constitute the dominant model in the 
pharmaceutical industry, full-spectrum prepara-
tions are gaining momentum, rapidly growing as 
therapeutic alternatives (11–14).

One of the most widespread uses of cannabis 
extracts is to reduce pain. In a systematic review, 
evidence was found of the effectiveness of low 
doses of THC in the treatment of cancer-related 
pain, posing the need to change restrictive regu-
lations in order to allow further research (15). In 
recent years, an ever-growing number of studies 
have analyzed the biological effectiveness of 
full-spectrum herbal preparations in the treat-
ment of neuropathic pain and inflammation (16–
18). A study of the effect of medicinal cannabis 
in patients with chronic pain, assessed not only 
pain reduction but quality of life improvement 
(19). Life quality indicators need to be included 
in surveys in order to take into account the mul-
tidimensional nature of pain, which is highly 
interconnected with other physiological (such as 
sleep or appetite) and emotional aspects of the 
individual.

The aim of this study was to evaluate the effec-
tiveness of full-spectrum cannabis extracts as adju-
vants in the treatment of chronic pain and to 
estimate their dose and posology. In addition, the 
study aimed to assess variations in other life 
quality-associated parameters and the appearance of 
adverse effects. In a preliminary observational study, 
a dose range of 1–5.4 mg/day of THC and 0–3.4 mg/
day of CBD was observed to be related with a 
decrease in chronic pain and overall life quality indi-
cators (20). We used this background data to calcu-
late the final concentrations for full-spectrum 
cannabis herbal preparations for this study.

Materials and methods

Herbal preparations

Cannabis plants of defined varieties were grown as a 
part of this research. To obtain the herbal prepara-
tions, cannabis flowers were obtained from a mix of 
cultivars with chemotypes 1 (only expressing THC) 
and 2 (expressing both THC and CBD), which were 
extracted separately. Extracts were made in 50 g 
batches. Flowers were decarboxylated at 140 °C for 
45 min in a circulation oven (BLUE M) and then 
immersed in 1 L of 96° ethanol for 30 min at room 
temperature with mechanical agitation. The ethano-
lic extract was filtered by gravity using a paper filter 
and evaporated in a rotary evaporator (BUCHI 461) 
until the resin was obtained. The resin was resus-
pended in 250 ml of extra virgin olive oil and stored 
in a refrigerator (2–8 °C) in amber bottles. Bean’s test 
(which detects the presence of CBD) and thin layer 
chromatography (TLC) were performed to verify the 
correct chemotype of each individual batch. Once 
verified, all type-1 batches were mixed in a 5 L 
erlenmeyer flask and homogenized with manual 
mechanical shaking, giving a single pool. The same 
procedure was followed for type-2 batches. Samples 
were taken from each of the two pools and sub-
jected to microbiological, heavy metal and cannabi-
noid composition quality controls. Major 
cannabinoids (THC, THCA, CBD, CBDA and CBN) 
concentrations were determined using high perfor-
mance liquid chromatography (HPLC). Heavy met-
als and other elements were analyzed by Atomic 
Emission Spectrometry - Inductive Coupling Plasma 
(ICP-AES, Agilent 720). Microbiological analysis 
included the absence of fungi by visual inspection 
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under magnifying glass and of Escherichia coli with 
standard methods (Quanti Tray).

The concentrated extract pools were mixed 
accordingly, and diluted in extra virgin olive oil to 
the following final concentrations: 4 mg/mlTHC- 
2 mg/ml CBD, and 5 mg/ml THC- 2 mg/ml CBD.

Study design

This is a prospective, open label, single arm longitu-
dinal study lasting six months, and was carried out 
at various ambulatory consulting rooms in a public 
hospital. As many other Latin American cities, our 
population is of mixed origin, with inhabitants of 
Native American, European, Asian, and South 
American descents (21). More recent admixture with 
people from Northern and Central Argentina were 
also registered (21).

Between 1 August 2022 and 1 February 2023 
potential participants were selected among patients 
with chronic pain diagnosis, referred by General 
Practitioners (GP) involved in the study. As inclu-
sion criteria, participants were required to be 
18 years old or older, and be diagnosed with 
chronic pain, defined as pain suffered continuously 
for at least 3 months, and Visual Analogue Scale 
(VAS) equal to or more than 4. The VAS is an 
international scale for symptom monitoring and is 
validated in Spanish speaking individuals (23,24). 
After being informed about the particularities and 
potential benefits and risks involved in this study, 
participants were required to sign a written con-
sent which had been previously revised and 
approved by the Hospital Bioethics Committee. 
This study is part of a three-step research program 
approved by the National Health Ministry. This 
program aimed to fuel the generation of scientific 
evidence on medicinal cannabis uses.

Exclusion criteria were: patients under 18 years 
old, active liver disease (bilirubin levels ≥10 mg/dl), 
active renal injury (creatinine levels ≥ 2 mg/dl), a 
history of addiction to psychoactive substances, his-
tory of psychosis, patients consuming cannabis-based 
preparations within the last month, as well as preg-
nant and breastfeeding people.

Chronic pain was subdivided into three cate-
gories based on its origin: musculoskeletal, neu-
ropathic and oncological, using ICD-11 
definitions (22). Patients were stratified per a 

pre-established protocol to one of two groups 
based on initial VAS score, one group with ini-
tial VAS between 4 and 7 and the other with 
initial VAS greater than 7. Other quality of life 
indicators were measured by an institution-specific 
numerical scale of life quality indicators (mod-
eled after the scale by Vicente Herrero, et  al. 
(23)) and the SF-12 self-administered health 
survey (25) (see further details in Supplementary 
Appendix 1 and 2, respectively). In addition, an 
in-house numerical scale of life quality indica-
tors based on (23) and the SF-12 self-administered 
health survey was used at each consultation (25) 
(see further details in Supplementary Appendix 
1 and 2, respectively).

The cannabis treatment was administered sublin-
gually and added to the patients’ usual medication 
scheme, and to their ongoing analgesic treatments. 
However, if participants reduced the dose or discon-
tinued other analgesic or anti-inflammatory drugs 
during the trial, this was registered, following 
Haratounian et  al (19). Patients were followed up 
every 30 days throughout the study period and were 
asked whether any adverse effects had occurred and 
any other observation made by participants was also 
registered. A titration scheme was followed starting 
with 0.6 mg THC/0.3 mg CBD or 0.75 mg THC/0.3 mg 
CBD depending on initial VAS score (Supplementary 
Appendix 1), and increased during treatment, until 
the desired effect was obtained. No maximum dose 
was pre-established.

Data analysis

The used protocol enabled the registering of vari-
ables such as pain, mood, appetite, fatigue, depres-
sion, anxiety and difficulty in sleeping. The subjective 
numerical scale had a range of 1–10, with 1 being 
the minimum desirable value (e.g. 1 no pain, 10 
maximum pain, Supplementary Appendix 1). The 
results of the response variables were grouped into 3 
time intervals: initial, up to 3 months, and from 3 to 
6 months or more. In the case of 3 and 6 months, 
when more than one consultation throughout this 
period was present, the results were averaged. Their 
frequency distribution was qualitatively analyzed in 
the three intervals, to detect a possible shift toward 
the minimum values. In addition, a hypothesis test 
of paired samples (repeated measures over time, 
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Friedman test followed by Durbin-Conover con-
trasts) was carried out for each variable, to evaluate 
the hypothesis that there are no significant differ-
ences within subjects between times.

The doses of THC and CBD (in mg/day) that 
corresponded to an effective reduction in pain 
were estimated, considering as effective values of 
3 or less in the subjective scale, or a 50% decrease 
with respect to initial score.

Results

Eighty-eight patients were included, of these, 69 
were women. Age range was 35 to 88 years. 
Fifty-nine patients suffered from musculoskeletal 
pain, 17 from neuropathic pain and 5 from onco-
logical pain (Table 1).

Of the 88 participants, 51 (65%) experienced pain 
reduction of greater than 50% between the first and 
last consultation. The frequency distribution of pain 
on the subjective scale shifted rapidly toward lower 
values. Results for pain are shown in Figure 1, and 
results concerning further variables are shown in 
Supplementary Appendix 3. Friedmann’s test detected 
significant differences between time points for the 
subjects analyzed (χ2=66.9, p < .0000001). Pairwise 
comparisons were significant for all groups 
(Durbin-Conover statistic = 8.9, 15.0 and 6.1 for ini-
tial vs. 3 months, initial vs. 6 months and 3 months 
vs. 6 months respectively, p < .0000001 for all three).

Similar results were obtained for the other 
variables, except for appetite (see histogram dis-
tributions in Supplementary Appendix 3). These 
trends were observed in the interval from initial 
consultation to 3 months of treatment, and fur-
ther improved at 6 months.

In addition, 23 patients (26%) reduced or dis-
continued the use of other analgesics and/or 
anti-inflammatory drugs such as ibuprofen, 
diclofenac, tramadol and pregabalin. None of the 
participants increased doses or added concomi-
tant analgesic drugs during the study.

The doses that were effective in controlling pain 
(defined as participants achieving a VAS of 3 or 
lower) were 3.9 ± 1.7 mg THC per day and 
1.7 ± 0.7 mg CBD per day (average ± SD, n = 40). Of 
the 40 patients that reached a VAS 3 or less at time 
6 months, 35 had started with a VAS of 7 or higher. 
The doses that were related with a 50% or more 
reduction in pain after 6 months were 4.1 ± 2.0 mg 
THC per day and 1.7 ± 0.8 mg CBD per day (n = 51).

Of the 88 participants, 12 (13.6%) reported 
adverse events that included nausea, headache, 
drowsiness, palpitations, insomnia and increased 
appetite. They were all considered mild using the 
World Health Organization (WHO) classification. 
All were dose-related and transient as they disap-
peared with a reduction in dose and/or if the fol-
lowing dose was not taken. Nine patients out of 
88 (10%) did not return for the second visit and 
were considered drop-outs.

Discussion

There is ample evidence suggesting THC is effective 
in the management of chronic pain (14–19,26). 
Nevertheless, few of these studies were conducted 
with full-spectrum herbal preparations (16). Some 
authors have found that full-spectrum extracts may 
enhance the effect of THC, the primary active 
ingredient in pain reduction, and mitigate side 
effects due to a synergy with secondary active ingre-
dients such as terpenes, flavonoids and other canna-
binoids (11–13,16,17). In this study we assessed the 
effectiveness of full-spectrum cannabis extracts as 
adjuvants in the treatment of chronic pain, as well 
as changes in overall life quality parameters. We 
also estimated dose ranges and registered the 
appearance of adverse effects at these doses. We 
observed an important decrease in pain between 
the first and last consultation, at relatively low doses 
(~ 4 mg/day for THC and ~ 2 mg/day CBD). Similar 
trends were found for all life quality-associated 
parameters studied, except appetite, and side effects 
were mild, implying that significant pain reduction 
can be effectively and consistently obtained from 
herbal full-spectrum preparations.

Our choosing of an open label clinical trial 
allowed all potential beneficiaries access to this adju-
vant treatment. The drawback of this type of design 
is the possibility of a significant placebo effect. In 

Table 1.  Descriptive statistics of patients taking part in the clinical 
study. m: musculoskeletal, n: neuropathic, o: oncological.

Number of 
patients

Age (median 
[range])

Pain 
origin(m/n/o)

women 69 62[35–88] 55/11/3
Men 19 62[39–81] 11/6/2
Total 88 62[35–88] 66/17/5

https://doi.org/10.1080/15360288.2025.2517778
https://doi.org/10.1080/15360288.2025.2517778
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order to minimize this possibility, patients received 
the adjuvant treatment for six months. Participants 
were recruited among patients who usually attended 
the city’s primary care units or clinics and data was 
collected in a decentralized way. Participating GPs 
registered their patients’ responses, and the hospital 
pharmacy registered dosing information and any 
observations respecting herbal preparations. This 
could explain the study’s dropout rate. However our 
clinical results are similar to those found in a real 
world setting and therefore could be classified as 
real world evidence (27). For instance, socio-economic 
conditions and access to health-care facilities, 

situations often found in developing countries, can 
be considered as factors affecting the drop-out rate. 
In this regard, we suggest using socio-economic sta-
tus indicators as covariates in future studies.

In this study 65% of the patients showed a 
pain reduction of more than 50% at the end of 
the trial. These results are consistent with pre-
vious similar studies (19,20,26,28–34). These 
studies however, tested inhaled cannabis 
(smoked or vaporized) rather than oral oil 
extracts at fixed strengths. So far, studies com-
bining herbal preparations along with known, 
fixed ratios for THC and CBD are scarce. By 

Figure 1.  Distribution and summary statistics of variable “pain” over time. A- Histograms showing the distribution of the variable 
at three time points: initial, 3 months, and 6 months. The x axis represents symptom strength (pain) according to Visual Analogue 
Scale. The y axis represents frequency measured as counts. B- Boxplots summarizing the variable distribution at the same time 
points. Different letters above the boxes (a, b, c) indicate statistically significant differences between groups (p < 0.05, Friedman’s 
Test followed by pairwise comparisons).
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using standardized herbal preparations and 
strengths we minimize potential differences 
due to administration route and secondary 
compounds composition whilst maintaining 
the benefits of whole flower extracts.

Participants showed a similar tendency in 
reduction of anxiety, insomnia and other life 
quality parameters studied, except for appetite. 
This is also consistent with previous studies (19) 
and shows a potential for further investigation 
regarding the effects that cannabis has on overall 
life quality, and how this can positively affect cer-
tain symptoms such as chronic pain.

There were differences in the effective doses 
required to reach pain reduction among patients, 
which could indicate interindividual variability (19) 
and therefore require titration. Individual titration 
could also be a key to reducing adverse effects, by 
starting low, slowly increasing dosage and instruct-
ing participants to reduce dosage if any side effects 
appear. Our findings showed mild, dose-related, and 
short-lasting adverse effects, such as nausea, head-
ache, drowsiness, palpitations, insomnia and 
increased appetite. None of these required hospital-
ization and they disappeared within hours with dose 
reduction. It must be noted that no symptoms com-
patible with psychoactive effects were reported 
during this study. This is likely due to the presence 
of CBD in the full spectrum preparations, which 
acts as a modulator of possible psychoactive side 
effects associated with THC (4–8).

No participants increased nor added analgesic or 
anti-inflammatory drugs during the course of the 
study. Moreover, one in four patients reduced or dis-
continued analgesic and or anti inflammatory drugs, 
such as NSAIDs, opioids, corticoids and pregabalin 
during the study. Unfortunately this data was only 
collected in a qualitative manner due to the decen-
tralized nature of this study. Further studies should 
address this issue as chronic use of these drugs 
increases risk of ulcers, gastritis, renal and bowel dys-
function, cognitive decline and hospitalization, espe-
cially in older adults, as reported elsewhere (35,36).  
Considering cannabis herbal preparations for the 
treatment of chronic pain may not only benefit 
patients from a safe and effective therapeutic option 
but health care systems could increase sustainability 
and reduce hospitalization due to adverse effects.
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