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Chronic pain syndromes (CPS) are debilitating conditions for which cannabis
extracts and cannabinoids have shown promise as effective treatments. However,
accessibility to these treatments is limited due to the absence of suitable
formulations and standardized dosage guidelines. This is particularly critical for
women, who present sex-specific differences in pain burden, pain perception,
and pain-related cannabinoid pharmacology. We conducted a retrospective
open-label cross-sectional study on 29 female CPS patients who received
full-spectrum cannabis extracts (FCEs) with standardized compositions
produced by two patient-led civil societies. An individually tailored dosage
protocol was used, with dosage schemes adjusted based on individualized
clinical assessments of initial conditions and treatment responses. Patients
received either CBD-dominant extracts, THC-dominant extracts, or a
combination of both. To evaluate the results, we conducted a comprehensive
online patient-reported outcome survey covering core CPS symptoms,
comorbidities, personal burden, and quality of life—including open-ended
questions to capture the practical and subjective impacts of CPS and FCEs
treatment on patients’ lives. Despite most patients already using medications
for pain and mood disorders, all reported some level of pain relief, and most
reported improvements in cognitive function, motor abilities, professional
activities, irritability, anxiety, melancholy, fatigue, and sleep quality. Qualitative
content analysis of open-ended responses revealed that FCEs had relevant
positive effects on practical and subjective domains, as well as personal
relationships. No patients had to discontinue extract use due to adverse
effects, and most reduced or ceased their use of analgesic and psychiatric
medications. The optimal dosage regime, including CBD-to-THC proportions,
was established through a response-based protocol, varied considerably, and
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showed no clear link to specific pain types. These real-life results strongly suggest
that a broad scope of benefits can be achieved by using flexible dosing schemes of
cannabis extracts inmanaging diverse CPS conditions in female patients. Therefore,
this study highlights the significance of tailoring treatment plans to individual CPS
cases. Moreover, it demonstrates the feasibility of utilizing quality-controlled
cannabis extracts produced by civil societies as either adjuncts or primary
pharmacotherapeutic options in CPS management.
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1 Introduction

Any pain that lasts or recurs for longer than 3 months can be
classified as Chronic Pain (Treede et al., 2015; Treede et al., 2019),
which is considered a multifactorial, biopsychosocial syndrome
(WHO, 2004; Leo, 2005). The International Classification of
Diseases 11 (ICD-11) has classified this disorder into seven main
subgroups, that have also been called Chronic Pain Syndromes (CPS):
1) chronic primary pain (i.e., fibromyalgia or non-specific back pain),
in which pain has no discernible origin, 2) neuropathic pain, 3)
secondary musculoskeletal pain, 4) cancer pain, 5) postsurgical pain,
6) headache and orofacial pain) and 7) secondary visceral pain
(Sirianni et al., 2015; Kashikar-Zuck et al., 2016; Biz et al., 2021;
Midenfjord et al., 2021; Seidel et al., 2022; Yasaei et al., 2022).

Global prevalence of chronic pain is around 20% (Goldberg and
McGee, 2011), 27% in Europe (Leadley et al., 2012), 20% in the
United States (Yong et al., 2022) and 33% in Africa, Asia and Latin
America (Jackson et al., 2015). In Brazil, the prevalence of chronic
pain among adults is estimated to range from 23.0% to 41.4%, with
higher rates observed in women (Santiago et al., 2023). Other studies
also indicate higher prevalence in women (Reitsma et al., 2012). CPS
are the lead cause of years lived with disability globally (Rice et al.,
2016). Its overall burden includes important secondary impacts,
such as depression and anxiety (Castro et al., 2009; Chen et al., 2012;
Gonzalez-Sepulveda et al., 2016; Kawai et al., 2017), impaired
enjoyment of life (Cohen et al., 2010; Kawai et al., 2017), loss of
professional productivity (Kawai et al., 2017) and higher rate of
absence from work (Leadley et al., 2012; Duenas et al., 2016), leading
to personal, finantial and social impacts as well. Further, social
benefits and health services for people removed from work due to
CPS represent billions of dollars/euros from the community’s
budget (Phillips, 2006; 2009; Groenewald et al., 2014). All those
aspects should be considered for better diagnosis and globally
effective treatments (Goldberg and McGee, 2011; Treede et al.,
2015; Treede et al., 2019).

Current treatments involve oral analgesics, weak-to-strong
opioids, antidepressants and mood stabilizers (Sirianni et al.,
2015). The “three-step analgesic ladder” is a commonly used
guideline for pain treatment issued by the World Health
Organization (Reid and Davies, 2004; Fallon et al., 2022);
however, it is often not enough to provide long-lasting relieve
(Hylands-White et al., 2017). Conventional treatments may cause
side effects such as dizziness, nausea, renal problems, and even
overdose (Thomas et al., 2015; Delle and Gazley, 2021).
Degenerative CPS, for instance, have long-term pharmacological
treatment limited mainly to non-steroidal anti-inflammatory drugs
or opioids (Seidel et al., 2022). However, long-term opioid therapy is

not always effective, and its discontinuation may lead to severe pain
worsening (Manhapra, 2022). Furthermore, problematic use of
opioids is a particular concern in CPS treatment (Vowles
et al., 2015).

Studies with isolated cannabinoids revealed relief of chronic
pain, inflammation, depression, and other CPS-associated
comorbidities in animal models (Rodriguez-Munoz et al., 2018;
Berger et al., 2019; Campos et al., 2021; Razavi et al., 2021; Vigli et al.,
2021; Zhang L. et al., 2021; Zieglgansberger et al., 2022). Isolated
cannabidiol (CBD) has shown analgesic and anti-inflammatory
effects in humans, while tetrahydrocannabinol (THC) seems to
produce pain relief by modulating neuronal activity in pain-
associated areas of the central nervous system, such as the
periaqueductal area (Lee G. et al., 2018), and the descending
supraspinal inhibitory pathways, often involved in cases of CPS
(Baron, 2018; Vazquez-Leon et al., 2021). Accordingly, THC isolated
oil promoted significant relief of chronic neuropathic pain in
comparison to placebo (Weizman et al., 2018).

In 2017, a panel convened by the U.S. National Academies of
Sciences, Engineering, and Medicine concluded that cannabis-based
medicines are effective for the treatment of chronic pain (National
Academies of Sciences and Medicine, 2017). This conclusion was
based on a range of studies, including a systematic review of
randomized controlled trials on cannabinoid treatments for
rheumatic diseases (Fitzcharles et al., 2016) and a meta-analysis
on the effectiveness of inhaled cannabis for chronic neuropathic
pain (Andreae et al., 2015). Additionally, a randomized, double-
blind, placebo-controlled clinical trial using a THC-rich, full-
spectrum cannabis extract (FCE) demonstrated significant pain
relief in patients with fibromyalgia compared to placebo (Chaves
et al., 2020). FCE has also shown effectiveness in alleviating cancer-
related pain (Bar-Lev Schleider et al., 2018).

Epidemiological and clinical studies on the medical use of
cannabis have also shown significant improvement in anxiety,
social relations, movement, sleep quality and other CPS-
associated comorbidities (Jones et al., 1981; Pertwee, 1999; Russo
et al., 2007; Aggarwal et al., 2009; Avello et al., 2017; Kosiba et al.,
2019; Lake et al., 2020; Li et al., 2020; Stith et al., 2020; Feinstein et al.,
2021; Khurshid et al., 2021; Aebischer et al., 2022; Berger et al., 2022;
Kuhathasan et al., 2022; Leung et al., 2022; Sachedina et al., 2022)

A recent systematic review on long-term side effects of cannabis
and cannabinoid treatment for chronic pain indicated that serious
adverse events, adverse events leading to discontinuation, cognitive
adverse events, accidents and injuries, and dependence and
withdrawn syndrome occur in fewer than 1 in 20 patients
(Zeraatkar et al., 2022). Caution is required, though, as the
outcome of cannabis-based medicines for the treatment of mood

Frontiers in Pharmacology frontiersin.org02

Soares Silva et al. 10.3389/fphar.2025.1538518

https://www.frontiersin.org/journals/pharmacology
https://www.frontiersin.org
https://doi.org/10.3389/fphar.2025.1538518


disorders and anxiety seems to be related to the proportional content
of CBD to THC and varies among individuals (Berger et al., 2022).

While robust scientific evidence supports the efficacy of
cannabis extracts and cannabinoids in treating Chronic Pain
Syndrome (CPS) (Jugl et al., 2021), widespread access to this
approach is hindered due to a lack of standardized dosage
guidelines and limited availability of suitable formulations. This
is particularly pronounced when treating different CPS conditions in
female patients. Both pre-clinical and human studies have revealed
sex-specific, pain-related cannabinoid pharmacology (Fattore and
Fratta, 2010; Blanton et al., 2021; Santoro et al., 2021). Notably, pain
perception, coping strategies, and pharmacological sensitivity to
medications in general differ between male and female patients
(Fillingim, 2002; Frot et al., 2004; Garofalo et al., 2006; Gallagher,
2010; Gazerani et al., 2021; Failla et al., 2023). Risk factors for several
CPS conditions include pregnancy, motherhood, and female
hormonal changes throughout life (Wijnhoven et al., 2006;
Fattore and Fratta, 2010). Furthermore, in various parts of the
world, from Brazil to Sweden, women managing CPS often
contend with an additional burden associated with caregiving
and household activities, even when unwell (Brazilian-Institute-
of-Geography-and-Statistics, 2021; Melander, 2023).

Most industrial cannabis extracts are primarily designed for
epilepsy and are not suitable for treating chronic pain syndromes
(CPS). In Brazil, THC-rich formulations are scarce, imported, and
unaffordable for most patients. In response, Brazilian patients have
formed civil societies to produce and distribute standardized,
quality-controlled full-spectrum cannabis extracts (FCEs). Here,
we report an open-label retrospective study evaluating the
outcomes of 29 Brazilian women with CPS who were treated
with FCEs from two such civil societies. In most cases, FCEs
were initially introduced as adjuvants, as patients were not fully
satisfied with the outcomes achieved using standard
pharmacological protocols. Treatment followed a flexible,
individualized titration approach, allowing adjustments in CBD
and THC proportions according to each patient’s condition and
response. Depending on clinical assessments, patients received
CBD-dominant, THC-dominant, or mixed formulations. This
protocol originated from real-life clinical practice (by one of the
authors) and was later independently analysed by our research team,
following the steps summarized in Figure 1.

We employed a comprehensive online cross-sectional survey to
assess patient-reported outcomes, covering both core CPS
symptoms and comorbidities. All participants reported reductions
in pain and psychological distress, as well as improvements in
functionality and quality of life—both personally and within their
families. Most also reduced or ceased their use of other medications
for pain and mood disorders. Open-ended responses further
highlighted the broad, practical impact of CPS and FCEs
treatment on daily life and wellbeing.

2 Methods

2.1 Participants

Treatment with FCE was conducted by one of the authors
(PMSS) in the clinical setting. Either during or after the end of

each patient’s treatment, patients (and, when needed patient’s
parents) were invited to take part in this study by answering an
online cross-sectional, patient-reported outcome survey.

Invitations were sent to 178 patients (53 males and
125 females), yielding responses from 48 individuals. To
minimize formulation variability, we focused on patients using
formulations from the same two Patient Societies, resulting in a
sample of 30 patients, 29 females and one male. Initially, we
analysed data for all 30 patients; however, after further
consideration, we decided to focus solely on female
participants. To maintain consistency with our original ID
system, we retained the numerical identifiers followed by the
letter “f” to indicate female patients, ensuring accuracy when
correlating data with our raw dataset. Specifically, the male
participant was identified as “24 m,” while the female
participants included in this report were labelled sequentially
as ”1f,” “2f,” and so on, up to “23f,” then continuing from
“25f” to “30f”. No action was taken to influence the sample
composition in terms of CPS etiology. The 29 remaining
participants, diagnosed with various ICD-11 designations for
CPS, willingly enrolled in this report. Participation involved
granting access to their clinical records (Supplementary
Material S1) and responding to the patient-reported outcome
survey (Supplementary Material S2).

2.2 Treatment

Our cohort encompassed patients with diverse chronic pain
etiologies and varied access to FCE formulations (whole Cannabis
sativa L. inflorescence extract), leading to the individualized
tailoring of the treatment protocol concerning FCE formulations
and dosages. Initial formulation selection was guided by the patient’s
main symptoms, comorbidities, and prior treatment history: CBD-
dominant extracts were generally chosen for inflammatory or
nociplastic pain, anxiety, seizure history, or metabolic concerns,
whereas THC-dominant extracts were indicated when insomnia,
nausea, muscle spasms, or insufficient analgesia under CBD-
dominant regimens were prominent.

Treatment began with minimal dosages—typically 1 to 3 drops/
day (corresponding to approximately 2–7mg/day CBD or 0.5–2mg/
day THC, depending on extract concentration)—and was titrated
upward every few days according to patient-reported symptom relief
and side-effect profile. Dosages were fine-tuned over two to 4 weeks,
with adjustments aiming to maximize benefit while avoiding
undesirable side effects. Stabilization was achieved through
consensus between physician and patient. In most cases, this
resulted in maintenance doses of 15–30 drops/day (roughly
22–37 mg/day CBD and 8–11 mg/day THC), administered orally
in three daily doses.

Dosage increments typically continued until either: 1) target
symptom control was achieved, or 2) side effects emerged,
prompting dose stabilization or reduction. When a single extract
did not provide adequate improvement based on these criteria, a
second extract with complementary cannabinoid dominance was
introduced at a low dose, and the CBD: THC ratio was progressively
adjusted until an optimal balance between efficacy and tolerability
was reached. The decision to combine extracts was based on
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persistent symptoms (e.g., poor sleep, anxiety, residual pain) known,
from pharmacological rationale and prior clinical experience, to
respond to the other cannabinoid profile (e.g., adding THC-
dominant extract for refractory insomnia or adding CBD-
dominant extract to mitigate THC-related anxiety).

Monthly evaluations were conducted for a trimester, followed by
six-monthly assessments once symptoms were stabilized; in
exceptional cases, weekly reassessments and adjustments were
necessary. The average CBD concentration at the treatment’s
outset was 22.52 mg/day, increasing to 47.14 mg/day at the end,
while the average THC concentration started at 8.23 mg/day and

reached 11.32 mg/day at the conclusion. The average CBD: THC
proportion for all patients was roughly 3.3:1. Ultimately, each
patient arrived at an individualized dosage regimen (Table 1), as
comprehensively described in Supplementary Material S1. In cases
where treatment involved more than one oil type at the same time,
final dosage of each cannabinoid was calculated adding their
respective content per ml of each extract. All adjustments,
including reasons for switching or combining extracts, are
detailed in Supplementary Material S1, which shows for each
patient the initial choice, criteria for change, and final
stabilized regimen.

FIGURE 1
Schematic summary of this report.
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TABLE 1 Cohort description, weight, and FCE dosage for each patient at the beginning and at the end of treatment. ICD-11 codes and descriptions are Coxarthrosis (M16), Pain in joint (M25.5), Sacrococcygeal disorders
(M53.3), Dorsalgia (M54), Cervicalgia (M54.2), Lumbago with sciatica (M54.4), Low back pain (M54.5), Myalgia (M79.1), Pain in limb (M79.6), Fibromyalgia (M79.7), Soft tissue disorder (M79.9), Other disorders of bone
(M89), Migraine without aura (G43) and Nerve root and plexus disorders (G54).

Initial Final

Case Age
(years)

ICD Wgt
(kg)

CBD (mg/
kg/day)
(x10−1)

THC (mg/
kg/day)
(x10−1)

CBD
(mg/
day)

THC
(mg/
day)

CBD:
THC
(ratio)

Wgt
(kg)

CBD (mg/
kg/day)
(x10−1)

THC (mg/
kg/day)
(x10−1)

CBD
(mg/
day)

THC
(mg/
day)

CBD:
THC
ratio

1f 84 M.79.7 85 7.06 1.76 60.00 15.00 4:1 87 8.05 2.01 70.00 17.50 4:1

2f# 56 M25.5,
M79.7

75 0.03 1.20 0.23 9.00 1:38 69 13.04 3.26 90.00 22.50 4:1

3f 43 M89.0 88 0.01 0.57 0.13 5.00 1:38 88 0.03 1.02 0.23 9.00 1:38

4f 70 M25.5 62 7.26 1.81 45.00 11.25 4:1 59 12.71 3.18 75.00 18.75 4:1

5f 40 G43 55 6.82 0.33 37.50 1.80 21:1 57 6.58 0.32 37.50 1.80 21:1

6f 45 G43 60 0.02 0.75 0.12 4.50 1:38 63 0.02 0.71 0.12 4.50 1:38

7f 38 M79.7 104 0.02 0.72 0.20 7.50 1:38 107 0.02 0.70 0.20 7.50 1:38

8f 72 M89.0 64 5.86 0.28 37.50 1.80 21:1 64 5.86 0.28 37.50 1.80 21:1

9f *&# 47 M54.2,
M79.1

66 0.02 0.91 0.16 6.00 1:38 60 5.05 1.24 30.27 7.44 4:1

10f *&# 56 M.79.7 50 0.04 1.50 0.20 7.50 1:38 45 0.08 1.67 0.34 7.50 1:22

11f 61 M.54 70 6.43 1.61 45.00 11.25 4:1 70 6.43 1.61 45.00 11.25 4:1

12f 61 M54.5,
M54.4

80 4.69 0.23 37.50 1.80 21:1 80 6.56 0.32 52.50 2.52 21:1

13f 49 M.25.5,
C50

82 0.02 0.91 0.20 7.50 1:38 82 0.02 0.91 0.20 7.50 1:38

14f 60 M79.7 76 4.93 0.24 37.50 1.80 21:1 69 5.43 0.26 37.50 1.80 21:1

15f 43 M79.7 103 4.85 1.21 50.00 12.50 4:1 98 7.14 1.79 70.00 17.50 4:1

16f *# 27 M79.7 65 6.92 1.73 45.00 11.25 4:1 65 9.25 3.23 60.16 21.00 3:1

17f 62 M53.3 83 5.42 1.36 45.00 11.25 4:1 81 5.56 1.39 45.00 11.25 4:1

18f *&# 65 M79.7 70 0.04 1.50 0.27 10.50 1:38 67 4.54 1.52 37.91 10.80 3:1

19f *& 42 M79.7 42 0.08 1.67 0.32 7.00 1:22 45 10.14 3.57 45.63 16.07 3:1

20f * 69 M16,
M25.5

73 6.18 1.95 45.14 14.25 3:1 73 6.18 1.95 45.14 14.25 3:1

21f *# 65 G43 49 0.09 3.37 0.43 16.50 1:38 56 0.27 0.11 15.16 6.31 2:1

(Continued on following page)
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TABLE 1 (Continued) Cohort description, weight, and FCE dosage for each patient at the beginning and at the end of treatment. ICD-11 codes and descriptions are Coxarthrosis (M16), Pain in joint (M25.5),
Sacrococcygeal disorders (M53.3), Dorsalgia (M54), Cervicalgia (M54.2), Lumbagowith sciatica (M54.4), Low back pain (M54.5), Myalgia (M79.1), Pain in limb (M79.6), Fibromyalgia (M79.7), Soft tissue disorder (M79.9),
Other disorders of bone (M89), Migraine without aura (G43) and Nerve root and plexus disorders (G54).

Initial Final

Case Age
(years)

ICD Wgt
(kg)

CBD (mg/
kg/day)
(x10−1)

THC (mg/
kg/day)
(x10−1)

CBD
(mg/
day)

THC
(mg/
day)

CBD:
THC
(ratio)

Wgt
(kg)

CBD (mg/
kg/day)
(x10−1)

THC (mg/
kg/day)
(x10−1)

CBD
(mg/
day)

THC
(mg/
day)

CBD:
THC
ratio

22f&# 35 M79.7 62 2.42 0.60 15.00 0.72 4:1 62 5.43 0.26 37.50 1.8 21:1

23f 72 M79.7,
M.25.5

70 0.02 0.86 0.16 6.00 1:38 65 0.05 1.85 0.31 12.00 1:38

25f 54 M54.4 90 6.67 1.67 60.00 15.00 4:1 90 7.78 1.99 60.00 15.00 4:1

26f 42 G43 65 6.92 1.73 45.00 11.25 4:1 65 9.23 2.31 60.00 15.00 4:1

27f# 44 M79.1 92 0.03 0.65 0.16 6.00 4:1 80 0.02 0.75 0.16 6.00 1:38

28f 51 G54 53 0.04 1.70 0.23 9.00 1:38 53 0.09 3.40 0.47 18.00 1:38

29f 31 G43 50 9.00 2.25 45.00 11.25 4:1 50 9.00 2.25 45.00 11.25 4:1

30f*# 66 G43 66 0.02 0.68 0.12 4.50 1:38 67 5.99 2.39 40.16 16.00 3:1

AVG 53.45 70.69 3.17 1.23 22.52 8.23 2.74:1 69.55 5.19 1.19 35.83 10.81 3.31:1

SD 13.74 15.57 3.21 0.70 22.77 4.37 — 14.86 3,95 1,04 26,19 6,08 —

Cases that used both THC-dominant and CBD-dominant FCEs at any point during treatment were marked with an asterisk (*). The remaining cases used either CBD-rich or THC-rich FCE. & Cases in that patients switched associations that provided FCE for treatment.

# Cases where the CBD:THC ratio was modified during treatment. Notice that values in the columns expressing dosage in mg/kg/day must be multiplied by 10−1. Cases were identified by a number followed by the letter “f” for female. The International Classification of

Diseases (ICD-11) provides standardized diagnostic codes used here to describe the specific chronic pain syndromes (CPS) diagnosed in our patient cohort.
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2.3 Full spectrum cannabinoid extracts

Most patients reported choosing to acquire their FCEs from
non-industrialized civil patients’ societies for economic reasons. To
minimize sample heterogeneity, we included only patients who used
FCEs from two specific patients’ societies. Thus, the cannabis
extracts used by patients in this study were either produced and
sold by the Brazilian Society of Medicinal Cannabis Patients
(AMAME) or by the Cannabic Society in Defense of Life (Maria
Flor/MALELI). Depending on the society to which the patient was
affiliated, the CBD-dominant FCEs had a CBD ratio of either 4:1 or
21:1, while THC-dominant FCEs had a ratio of either 1:38 or 1:22.
Information on particular oils used and their cannabinoid
proportions per patient can be found on Supplementary Material
S1. The quality and cannabinoid concentrations of the FCEs were
verified by independent laboratory analysis using high-performance
liquid chromatography (HPLC). Thus, composition information
was provided by the associations, along with documentation
from these certified independent laboratories containing quality
and composition analyses of samples from the different
formulations used (Supplementary Materials S4, S5). Full CBD
and THC concentrations from those certificates were used as
values for calculation of each patient’s extract regimen.

2.4 Patients’ Self-Reported Outcome Survey

We employed a structured, patient-reported, cross-sectional
retrospective outcome survey sent by e-mail to the patients or
their families (Supplementary Material S2). The survey structure
was adapted from the epidemiological methodology previously used
by Fleury and colleagues (Fleury-Teixeira et al., 2019). The survey
consisted of multiple-choice questions about the perceived effects of
FCE treatment in several symptoms and burden-related categories,
in which we have employed a Likert-like scale (Joshi et al., 2015).
Each question presented six possible answers: “Does Not Apply”,
“Considerable worsening”, “Moderate worsening”, “No change”,
“Moderate improvement”, and “Considerable improvement”.
Apart from the “Do not apply” answer, numeric labels (-2, −1, 0,
1 and 2) were assigned to each answer.

It has been shown, by qualitative content analysis, that not all
aspects considered important by chronic pain patients to their
function and wellbeing are properly evaluated by standard
questionnaires commonly used to assess the impact of chronic
pain in their lives (Calmon Almeida et al., 2020). Calmon Almeida
et al. (2020) results indicated that the patient’s perception of their
physical capacity and ability to perform daily activities, as well as
emotional and contextual factors, should be included in clinical
assessments to fully understand chronic pain patient´s needs.
Therefore, we have included in our Patients’ Self-Reported
Outcome Survey questions concerning a wide range of core and
comorbidities symptoms of CPS, as well as practical aspects to
evaluate the effects of FCE treatment on both clinical and personal
life burdens. We also included two multiple choice and two open-
ended questions concerning the overall quality of life of the
patients and their families, respectively. These later questions
were analysed by Qualitative Content Analysis (see in the
next section).

The survey inquired about the perceived FCE treatment
outcome on 9 symptom categories and 6 additional aspects,
as follows:

1. Pain episodes (PE);
2. Sleep issues (SI);
3. Persistent feeling of fatigue (PFF);
4. Motor impairments (MI);
5. Memory and cognitive problems (MCP);
6. Decreased libido or other sexual disfunctions (DLSD);
7. Sadness, melancholy, and prostration (SMP);
8. Distress and irritability (DI);
9. Anxiety crisis and/or panic attacks (AC/PA);
10. Inability to maintain a professional occupation (IMPO);
11. Negative impacts on social and family relations (NIOR);
12. Overall quality of life of the patient (QoLP);
13. Overall quality of life of the family (QoLF);
14. Side effects due to FCE treatment;
15. Use of other medications.

These questions refer specifically to the effects observed after
FCE inclusion in the patient’s treatment scheme. Most, but not all,
patients were already using other medications to treat chronic pain
before the inclusion of FCE. Data concerning side effects and use of
other medications (categories 14 and 15) were obtained by a
different type of multiple-choice questionnaire (see
Supplementary Material S2) and complemented by information
from the patients’ clinical files.

2.4.1 Qualitative content analysis
In addition to the multiple-choice questions described above,

responders were asked in two separated open-ended queries to freely
describe in their own words how their quality of life, and the quality
of life of their family, was before and after FCE treatment. The
answers for these queries were submitted to qualitative content
analysis, as previously described (Hsieh and Shannon, 2005;
Fontanella et al., 2006; Campos and Turato, 2009; Assarroudi
et al., 2018; Faria-Schutzer et al., 2021; Grove et al., 2023). In
line with the multiple-choice questions, these open-ended
questions refer specifically to the effects observed after FCE
inclusion in their treatment scheme. These open-ended questions
were included to better assess practical and subjective aspects that
might be overlooked by the other structured, multiple-choice
questions, so that we can better understand the patient’s
perception of wellbeing and functioning before and after FCE
inclusion in their treatment.

2.5 Data analysis

2.5.1 Data analysis of the multiple-
choice questions

Numeric labels were assigned to each of the six possible answers
seen in Patient’s Survey to allow interpatient comparisons and
descriptive statistics. Namely, −2; −1; 0; 1; 2 and # corresponded
respectively to each of the five answers cited before, and “do not
apply” (#), respectivelly (see Patients’ Self-Reported Outcome
Survey). Total amount of patients for each symptom or aspect is
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equal to our cohort number minus the number of people who
answered “Do not apply” (29 – #). Numbers in Figure 2 are shown as
percentages of the whole cohort that presented each symptom or
non-symptomatic aspect. A General Outcome Score (GOS) was
obtained by averaging the results for the symptomatic categories
from 1 to 9, so that the score includes only the symptoms presented
by each patient, and each symptom category has the same weight.

2.5.2 Data analysis of the open-ended questions
We used conventional Qualitative Content Analysis (QCA)

(Bardin, 2004; Hsieh and Shannon, 2005; Faria-Schutzer et al.,
2021) to analyse the two open-ended questions present in our
Patients’ Self-Reported Outcome Survey. The QCA process
involves identifying and categorizing patterns, themes, and
meanings within the data and making inferences based on these
patterns. Conventional QCA for open-ended questions involves a

systematic approach to analysing responses, following steps that
include data preparation, reduction, categorization, and
interpretation. In our study, we focused on two questions
concerning quality of life, primarily analysing respondents’
answers to these open-ended questions while consulting other
survey data as needed to clarify ambiguities.

Our Patients’ Self-Reported Outcome Survey required
respondents to complete all multiple-choice questions related to
the effects of FCE treatment across symptomatic and personal
burden-related categories before answering multiple-choice and
open-ended questions about quality of life. The two multiple-
choice questions on quality of life were: (a) “What is your
general perception of the treatment’s effect on the patient’s
overall quality of life?” and (b) “What is your general perception
of the treatment’s effect on the family’s overall quality of life?” Each
was accompanied by an open-ended question inviting detailed

FIGURE 2
Perceived effects of FCE treatment on symptomatic categories (above), personal burden (middle), and quality-of-life (below) aspects of chronic pain
syndromes, as percentages of the cohort. Above: “Decreased libido or other sexual disfunctions” (DLSD); “Memory and cognitive problems” (MCP);
“Motor impairment” (MI); “Distress and irritability” (DI); “Anxiety crisis and/or panic attacks” (AC/PA); “Sadness, melancholy, and prostration” (SMP);
“Persistent feeling of fatigue” (PFF); “Sleep issues” (SI); and “Pain episodes” (PE). Middle: “Negative impacts over social and family relations” (NIOR),
and “Inability to perform a professional occupation” (IMPO). Below: Overall quality of life of the patient (QoLP); Overall quality of life of the family (QoLF).
By the time the surveywas answered, all patients were either using only conventional drugs for pain, or both conventional drugs and FCE, or only FCE. This
indicates that while symptom control had improved, patients still required some form of pharmacological treatment.
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descriptions: (a) “Describe in detail, in your own words, the patient’s
overall quality of life before and after treatment,” and (b) “Describe in
detail, in your ownwords, the family’s overall quality of life before and
after treatment.” This structure encouraged respondents to reflect
thoroughly on symptoms, comorbidities, and personal burdens
related to CPS before providing open-ended answers on quality of
life pre- and post-FCE treatment. This design intended to ensure that
responses were well-informed, thoughtful, and normalized, on these
aspects, across the sample.

In our study, the conventional QCA approach was adapted and
conducted by CNB and RM-L, following previously established
methods (Bardin, 2004; Hsieh and Shannon, 2005; Graneheim
et al., 2017; Lim et al., 2017; Urech et al., 2019; Greenfield et al.,
2020; Faria-Schutzer et al., 2021). The process involved data
preparation and reduction (summarization) and independent
compilation of emergent categories based on researchers’ reading
of the responses. Words and expressions with closely related
meanings were grouped into categories, which were defined
solely by participant language. A consensus between researchers
was then reached to create a general categorization, organized by
meaning units as described by Bardin (2004). The analysis was
divided into two parts, examining the situation before and after FCE
treatment for each question (one regarding the patient’s quality of
life, the other regarding the family’s quality of life). In some cases,
the categories found in the “before” responses had no counterpart in
the “after” responses, as both sets of categories were derived directly
from responders’ freely expressed answers. The frequency of each
category was expressed as a percentage.

All data collected frommultiple-choice questions and qualitative
content analysis were plotted using MATLAB® R2022a.

3 Results

3.1 General results

Invitations were sent to 178 (53 males and 125 females) potential
participants and 48 of them agreed to take part in the research by
answering our survey and giving their written consent for their
chart’s information. Following the exclusion criteria described in
Methods, the final cohort included a total of 29 CPS patients aged
27 to 84 (only females).

The participants were randomly assigned numeric labels followed
by a letter, “f” for female (seemethods for further explanation regarding
the ID system). Details on all participants can be found in Table 1. ICD
descriptors included under “Chronic Pain Syndromes” were M16,
M25.5, M53.3, M54, M54.2, M54.4, M54.5, M79.1, M79.6, M79.7,
M79.9, M89, G43 and G54, being defined as such by the physician
according to clinical criteria. Six people interrupted treatment with FCE
of their own accord: three of them had financial restrictions (6f, 15f and
28f), two of them felt pain had decreased enough to suspend FCE use
(26f and 29f), and one stopped after medical recommendation due to
concomitant treatment for bipolar disorder (20f). Thus, treatment
duration ranged from 1 to 44 months (13 months, on average). The
average weight of the cohort slightly decreased as cannabinoid
concentrations used for treatment increased in comparison to initial
proportions (Table 1). In only one case, 1f, the survey was answered by
a third person. In Table 2 we provide the raw data from the survey

answers of all participants about their perceived effects of FCE
treatment. Responses were marked as a hashtag in cases when a
given symptom/aspect did not apply to that patient. We have
separated the 13 main categories addressed by multiple-choice
questions in two subgroups: “Perceived symptomatic effects” and
“Perceived personal life effects” (Table 2). Data about side effects
and use of other medication are shown in Tables 7, 8.

3.2 Perceived symptomatic effects

Patients reported expressive improvement across all evaluated
categories after FCE was included in their treatment scheme as an
adjuvant or the only pharmaceutical treatment. We highlight that
all patients reported alleviation on the intensity of “Pain episodes”
(Figure 2), and most of them also reported subsequent/
concomitant improvements on comorbid symptoms, as well as
on personal life-related aspects (Table 2; Figure 2). Some level of
improvement was reputed present whenever “Moderate
improvement” (Mi) and/or “Considerable improvement” (Ci)
was different from zero (Figure 2). “Moderate improvement”
was the most frequent perceived outcome for most
symptomatic categories: “Decreased libido or other sexual
disfunctions” (Mi: 33%, Ci: 13%); “Memory and cognitive
problems” (Mi: 42%, Ci: 21%); “Motor impairment” (Mi: 32%,
Ci: 43%); “Distress and irritability” (Mi: 52%, Ci: 33%); “Anxiety
crisis and/or panic attacks” (Mi: 48%, Ci: 30%); “Sadness,
melancholy, and prostration” (Mi: 72%, Ci: 14%); “Persistent
feeling of fatigue” (Mi: 70%, Ci: 15%); “Sleep issues” (Mi: 48%,
Ci: 41%); and “Pain episodes” (Mi: 41%, Ci: 59%). Thus, in 8 out of
10 symptomatic categories 70%–90% of the patients perceived some
level of improvement after FCE treatment. Only two categories,
“Reduction of libido” and “Memory and cognitive deficits”,
showed less frequent improvements, so that some improvement
was perceived by 46% and 63% of the patients, respectively. The
category “Memory and cognitive deficits” corresponded to most cases
of worsening symptoms (8%). In two categories, “Pain episodes” and
“Motor impairments”, the most frequent outcome was “Considerable
improvement”. In only one category, “Decreased libido”, “No change”
was the most frequent perceived outcome.

3.3 Perceived personal life effects

The subgroup of personal life-related categories presented a
large percentage of some improvement and no cases of worsening
(Figure 2): “Negative impacts over social and family relations” (Mi:
54%, Ci: 38%), “Inability to perform a professional occupation” (Mi:
44%, Ci: 52%); Overall quality of life of the patient (Mi: 21%, Ci:
72%); Overall quality of life of the family (Mi: 31%, Ci: 69%).

3.4 Qualitative content analysis of life quality
open-ended questions

The responses to the two open-ended questions exploring the
impact of FCE treatment on quality of life, initially provided in
Brazilian Portuguese, underwent meticulous translation into
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TABLE 2 Perceived effects on symptoms and non-symptomatic aspects of CPS after FCE treatment for each patient. Pain episodes (PE, n = 29); Sleep issues (SI, n = 28); Persistent feeling of fatigue (PFF, n = 28); Motor
impairment (MI, n = 29); Memory and cognitive problems (MCP, n = 25); Decreased libido or other sexual disfunctions (DLSD, n = 26); Sadness, melancholy and prostration (SMP, n = 29); Distress and irritability (DI, n =
28); Anxiety crisis and/or panic attacks (AC/PA, n = 24); General Outcome Score (GOS); Negative impacts over social and family relations (NIOR, n = 24); Inability to maintain a professional occupation (IMPO, n = 22)
Overall quality of life of patient (QoLP, n = 29); Overall quality of life of family (QoLF, n = 29).

Case Duration of FCE
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1f 10 2 2 1 2 0 # 1 # # 1.3 0 # 2 2

2f* 23 1 1 1 1 1 0 0 0 1 0.7 1 1 1 1

3f 7 1 1 1 1 # 1 1 1 1 1 1 # 1 1

4f 1 2 2 2 2 2 1 1 1 2 1.7 # 2 2 2

5f 7 1 1 1 1 1 0 1 1 1 0.9 1 2 2 2

6f 26 2 2 1 2 1 0 1 2 2 1.4 2 2 2 2

7f 20 2 2 1 2 1 2 2 2 2 1.8 1 2 2 2

8f 6 2 1 1 2 1 0 1 0 0 0.9 1 1 2 2

9f* 19 1 1 1 0 -2 1 1 1 0 0.4 1 # 1 1

10f 25 2 1 1 2 0 0 1 2 0 1 2 1 2 2

11f 11 1 1 1 1 0 1 1 1 # 0.9 0 1 1 0

12f 4 1 1 1 1 # 0 0 0 0 0.5 0 1 1 1

13f 2 2 2 2 2 1 0 1 0 1 1.2 # # 2 2
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TABLE 2 (Continued) Perceived effects on symptoms and non-symptomatic aspects of CPS after FCE treatment for each patient. Pain episodes (PE, n = 29); Sleep issues (SI, n = 28); Persistent feeling of fatigue (PFF, n =
28); Motor impairment (MI, n = 29); Memory and cognitive problems (MCP, n = 25); Decreased libido or other sexual disfunctions (DLSD, n = 26); Sadness, melancholy and prostration (SMP, n = 29); Distress and
irritability (DI, n = 28); Anxiety crisis and/or panic attacks (AC/PA, n = 24); General Outcome Score (GOS); Negative impacts over social and family relations (NIOR, n = 24); Inability to maintain a professional
occupation (IMPO, n = 22) Overall quality of life of patient (QoLP, n = 29); Overall quality of life of family (QoLF, n = 29).

Case Duration of FCE
treatment (months)

Perceived symptomatic effects Perceived personal life effects
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14f 4 1 0 1 1 0 0 2 2 2 1 1 1 1 1

15f 3 2 1 1 2 2 2 1 1 2 1.6 2 2 2 2

16f* 9 2 2 2 2 0 1 2 2 1 1.6 2 2 2 2

17f 6 1 0 1 0 1 # 1 1 1 0.8 # 0 1 1

18f* 26 2 2 2 2 1 0 1 2 2 1.6 2 # 2 2

19f* 4 1 1 0 1 1 1 1 1 1 0.9 1 1 2 2

20f* 7 2 1 1 1 1 1 1 1 1 1.1 1 1 1 0

21f* 44 2 2 -1 0 -1 2 1 1 0 0.7 1 2 2 2

22f 14 1 2 1 0 0 0 1 2 # 0.9 2 1 2 2

23f 13 2 2 2 2 2 # # # # 2 # 2 2 2

25f 13 1 # # 2 # 0 0 0 # 0.6 # # 2 2

26f 3 2 0 0 0 # 0 0 0 1 0.4 2 2 2 2

27f 36 2 2 1 1 2 1 1 2 1 1.4 1 2 2 2
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TABLE 2 (Continued) Perceived effects on symptoms and non-symptomatic aspects of CPS after FCE treatment for each patient. Pain episodes (PE, n = 29); Sleep issues (SI, n = 28); Persistent feeling of fatigue (PFF, n =
28); Motor impairment (MI, n = 29); Memory and cognitive problems (MCP, n = 25); Decreased libido or other sexual disfunctions (DLSD, n = 26); Sadness, melancholy and prostration (SMP, n = 29); Distress and
irritability (DI, n = 28); Anxiety crisis and/or panic attacks (AC/PA, n = 24); General Outcome Score (GOS); Negative impacts over social and family relations (NIOR, n = 24); Inability to maintain a professional
occupation (IMPO, n = 22) Overall quality of life of patient (QoLP, n = 29); Overall quality of life of family (QoLF, n = 29).

Case Duration of FCE
treatment (months)

Perceived symptomatic effects Perceived personal life effects
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28f 4 2 2 1 0 2 0 2 2 2 1.4 2 1 1 2

29f 5 2 # # # # # 1 1 1 1.3 # 2 2 #

30f* 13 1 1 0 0 0 0 0 1 # 0.4 1 # 1 1

N 29 29 27 27 28 24 25 28 27 23 29 23 22 29 28

Mean 12.59 1.59 1.33 1.00 1.18 0.71 0.56 0.96 1.11 1.09 1.08 1.22 1.45 1.66 1.61

SD 10.57 0.49 0.67 0.67 0.80 0.98 0.70 0.57 0.74 0.72 0.43 0.66 0.58 0.48 0.62

Outcome scale used: # “Does Not Apply”, −2 “Considerable Worsening”, −1 “Moderate Worsening”, 0 “No Change”, 1 “Moderate Improvement” and 2 “Considerable Improvement”. Cases that used both CBD-rich and THC-rich FCEs at some time during treatment

weremarked with an asterisk (*). Cases were identified by a number followed by the letter “f” for female. By the time the survey was answered, all patients were either using only conventional drugs for pain, or both conventional drugs and FCE, or only FCE. This indicates

that while symptom control had improved, patients still required some form of pharmacological treatment.
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English. The comprehensive translations are presented in their
entirety in Supplementary Material S3.

We employed qualitative content analysis to delve into these
open-ended responses, aiming to uncover the subjective and
practical implications of CPS and assess the impact of
cannabis-based treatment on both patients and their families’
quality of life. While the Patient-reported Outcome Survey
comprises structured, multiple-choice inquiries covering
predetermined clinical, functional, and personal dimensions,
our focus here is on the unscripted insights spontaneously
shared by patients. The qualitative content analysis allows us
to gain a comprehensive understanding, directly from the
patients’ perspectives, regarding the effects of both CPS and
cannabis-based treatment on their own quality of life and that
of their families. The data collected is devoid of predefined
parameters, offering a holistic view that encapsulates the
nuanced experiences and challenges faced by patients
undergoing CPS and FCE treatment.

3.4.1 Patients’ quality of life
The open-ended query, “Describe in detail, in your own words,

what the patient’s overall quality of life was like before the treatment
and what it came to be like after the treatment,” garnered responses
from all 29 patients (see Supplementary Material S3 for complete
textual answers). Each respondent, in varying degrees, conveyed an
improvement in their quality of life following the treatment. While
two patients reported positive changes but had to discontinue the
treatment, three others affirmed an enhancement without specifying
the nature of the improvement. Two patients did not explicitly
address improvement in quality of life in the open question;
however, in the corresponding multiple-choice question, they
selected “there was moderate improvement” and “there was
considerable improvement,” respectively.

A meticulous analysis of each response was undertaken to
interpret its semantic content. Individual words or expressions
were treated as distinct meaning units, which were then
categorized based on related themes (Tables 3, 4). Distinct
categories emerged as responses of all patients were scrutinized,
forming a comprehensive picture of the patients’ experiences before
and after FCE treatment.

Consider the following actual individual response as an
illustration:

“Before: a lot of pain, motor limitation, discouragement, anguish.
After: wellbeing, return of motor skills”.

In this instance, four meaning units were identified for the
period before treatment (“a lot of pain”, “motor limitation”,
“discouragement” and “anguish”), while two meaning units
pertained to the post-treatment phase (“wellbeing” and “return of
motor skills”). For consistency, synonyms, or related terms, such as
“motor impairment,” used by other patients, were grouped under
the same meaning category, “Motor limitations” in the Table 3. To
ensure representativeness, any meaning unit with a frequency of
only one—mentioned by a sole patient with no similar mentions by
others—was categorized as “Others.” Consequently, the “return of
motor skills” was grouped under the “Others” category in the post-
treatment phase (see Table 4), since nobody else explicitly
mentioned anything correlated to this in the “after” part of their
answers. This kind of situation may dilute information that is
important to a particular case, but less significant for the whole
sample, nevertheless, a more focused individual appreciation of the
responses can be found in the complete textual answers present in
the Supplementary Material S3.

The frequency of each meaning category was tallied for both the
periods before and after FCE treatment, as responses from all

TABLE 3 Patient’s perceived quality of life before FCE Treatment.

Category (representative examples of the respective meaning unities) Frequencya

Constant pain 20

Psychological distress subcategories [frequency]
Anxiety [5] (fear; panic; worry)
Melancholy [3] (sadness; depression; absence of pleasure)
Lack of motivation [3] (lack of energy; lethargy; apathy)
Irritability [2]
Lack of libido [1]

14

Limitations for daily activities (difficulty performing household tasks, self-care activities, physical exercise, work, and study) 8

Motor limitations (loss of strength; joint stiffness; feeling “locked up”; loss of certain movements; difficulty standing to take a shower) 7

Sleep issues (insomnia; unsatisfactory sleep; insufficient deep sleep; awakenings during the night) 6

Excessive medications (use of many medications for pain and comorbidities) 3

Lack of social or leisure activities (limitations for playing with children, going out with family, traveling, and participating in events or social
activities)

3

Cognitive difficulties (difficulties with memory, attention, concentration, organization of ideas; mental confusion) 2

Others (fatigue; cramps; swelling in the face; blurred vision; sensation of shock in the neck; numbness; adverse effect of the drug on intestinal
function)

2b

Total 45

aNumber of patients that mentioned the meaning unites grouped into a category.
bSome patients mentioned more than one meaning unit included into the “Others” category.
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patients were collected. A notable aspect of this analytical approach
is its reliance on the patients’ responses, independent of any
influence from the researchers. Consequently, distinct sets of
categories emerged for the “Before” and “After” periods, shaped
exclusively by the patients’ subjective experiences. Notably, most
categories have counterparts in both groups, while some may be
unique to either the “Before” or “After” set. In the aforementioned
example, only the meaning unit ‘motor limitation’ from the ‘Before’
set of this patient’s responses had a corresponding counterpart in the
‘After’ set, namely, ‘improvement of motor limitations.’ However,
the meaning unit ‘return of motor skills’was included in the grouped
‘Others’ category because only this patient mentioned it in the after-
treatment phase (Table 4).

The analysis of open answers offers valuable insights into
patients’ subjective perceptions, elucidating the nuanced
significance they attribute to different aspects of their lives before
and after treatment. It underscores the idea that certain aspects may
gain prominence in retrospective reflections on the pre-treatment
period, while post-treatment considerations may highlight
consequences that were not previously given the same attention.
Thus, this analytical approach enabled an exploration of the most
personally impactful aspects related to CPS, when most patients
were using other medications for pain and comorbidities, but no
patient was using FCE. And, provided a nuanced understanding of
the consequential effects of incorporating FCE into their
treatment regimen.

Regarding the “before FCE treatment” situation, 9 main
meaning categories have emerged from the answers (Table 3):
“Constant pain” (frequency of 20, representing 30.77% of the
total), Psychological distress (14, 21.54%), “Limitation for daily
activities” (8, 12.31%), “Motor limitations” (7, 10.77%), Sleep
issues” (6, 9.23%), “Excessive medications” (3, 4.62%), “Lack of
social or leisure activities (3, 4.62%), “Cognitive difficulties” (2,
3.08%), “Others” (2, 3.08%). The category “Psychological
distress’ was composed of 6 subcategories, “Anxiety” (5,

7.69%), “Melancholy (3, 4.62%), “Lack of motivation” (3,
4.62%), “Irritability” (2, 3.08%), and “Lack of libido” (1,
1.54%). Regarding the “after FCE treatment” situation,
9 meaning categories have emerged from the answers
(Table 4): “Pain relief” (14, 24.14%), “Improved daily
activities” (12, 20.69%), “Reduction of psychological distress”
(8, 13.79%), “Less medication” (6, 10.34%), “Better sleep” (5,
8.62%), “Enjoyment of life” (4, 6.90%), “Cognitive improvement”
(3, 5.17%), “More social or leisure activities” (3, 5.17%), “Others”
(3, 5.17%). The QCA results regarding patients’ quality of life on
both, “before FCE treatment” and “After FCE treatment”
situations are represented as percentages of each category
in Figure 3.

3.4.2 Families’ quality of life
The open-ended query “Describe in detail, in your own words,

what the family’s overall quality of life was like before the
treatment and what it came to be like after the treatment.”, was
answered by 26 patients (Supplementary Material S3), and
22 reported that there was an improvement in the family’s
quality of life after treatment. Among those, two explained that
there was an improvement in the quality of life of the family but did
not specify what the improvement consisted of. Five did not
explain in their answer to the open-ended question that there
was an improvement in the quality of life of the family, but when
answering the multiple-choice question, they pointed out the
option “there was a considerable improvement”. One of these
patients had to discontinue use. Four patients did not observe
changes in the family’s quality of life. The answers were grouped
into categories referring to the period “before FCE treatment” and
“after FCE treatment”. Five categories emerged from the answers
regarding families’ quality of life before FCE treatment (Table 5):
“Family stress” (8, 30.77%), “Family burden due to limitations for
daily activities” (7, 26.93%), “Bad mood contagion” (4, 15.38%),
“Lack of family leisure” (4, 15.38%), and “Problematic family

TABLE 4 Patient’s perceived quality of life after FCE treatment.

Category (representative examples of the respective meaning unities) Frequencya

Pain relief (pain reduction or elimination) 14

Improvement of daily activities (more energy for daily activities, going out more; performing household tasks; exercising more; return to
studying)

12

Reduction of psychological distress (greater tranquillity; calmness; more tolerance; reduction of anxiety; reduction of depression, sadness and
irritability; mental relaxation)

8

Less medications (reduction or elimination of other medications) 6

Better Sleep (improvement on the quality of sleep) 5

Enjoyment of life (joy of living; pleasure; happiness) 4

Cognitive improvement (improved memory and concentration; better studying and remembering things) 3

More social or leisure activities (talking more to people; interacting more; more involved in social and leisure activities) 3

Others (more autonomy; muscle relaxation; reduction of hospitalization; return of motor skills, elimination of the adverse effect of the drug on
intestinal function)

3b

Total 55

aNumber of patients that mentioned the meaning unites grouped into a category.
bSome patients mentioned more than one meaning unit included into the “Others” category.
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relationships” (3, 11.54%). The answers regarding families’ quality
of life after FCE treatment were grouped into six categories
(Table 6): “Improved family relationships” (7, 28.00%), “Family
leisure improvement” (5, 20.00%), “Patient return to daily
activities” (5, 20.00%), “Improvement in patient’s mood” (4,
16.00%), “Lower family stress” (3, 12.00%), “Others” (1, 4.00%).
The QCA results regarding families’ quality of life on both, “before
FCE treatment” and “After FCE treatment” situations are
represented as percentages of each category in the Figure 3.

3.5 Other medications and side effects
observed during FCE treatment

Although patients in our survey reported experiencing a range of
side effects (see Table 7), these were consistently categorized as mild
to moderate. Importantly, none of the patients discontinued FCE
treatment due to side effects throughout the duration covered by this
report. Typically, side effects were transient and predominantly
manifested at the onset of treatment (see Table 8). Notably,

FIGURE 3
Qualitative Content Analysis of the open-ended answers. Two open-ended questions concerning quality of life were included at the end of our
Patient Self-ReportedOutcome survey. The content of the answers was categorized as described in themethods. Herewe show the relative frequency of
each category in four instances: Perceived situation concerning the patients’ quality of life before FCE treatment. Perceived situation concerning the
patients’ quality of life after FCE treatment. Perceived situation concerning the families’ quality of life before FCE treatment. Perceived situation
concerning the families’ quality of life after FCE treatment. The percentages refer to the frequency with which a given category was mentioned relative to
the total number of mentions shared by all categories. At the time the survey was completed, all patients were using either only conventional drugs for
pain, a combination of conventional drugs and FCE, or FCE alone. This indicates that, although symptom control was improved for all patients (see
Figure 2) and was also reflected in open-ended responses regarding quality of life after FCE, all participants continued to require some form of
pharmacological treatment.

TABLE 5 Family’s perceived quality of life before FCE treatment.

Category (representative examples of the respective meaning unities) Frequencya

Family stress (fears; tension; shock; worries; sleepless nights; family suffering together; need for hospitalization) 8

Family burden due to limitation for daily activity (patient’s limitations for daily activities; locomotion problems; difficulties for performing
household tasks; incapacity for working in a job; impaired working performance; increased need for family assistance)

7

Bad mood contagion (patient feels discouraged, anxious, depressed, stressed, impatient and/or indisposed, leading to bitterness that affects the
whole family)

4

Lack of family leisure (limitation or absence of playful activities with the family; incapacity, or lack of motivation for going out or travelling) 4

Problematic family interpersonal relationships (avoidance of hugs and sexual contact; frustration with family members because they do not
completely understand the patient’s feelings; stressful conviviality)

3

Total 26

aNumber of patients that mentioned the meaning unites grouped into a category.
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seven patients reported no side effects during the reporting period.
No distinct correlation was observed between the use of other
medications and the severity of side effects reported by patients
when responding to the Patient-Reported Outcome Survey.
However, it is noteworthy that even the mild or moderate effects
outlined in Tables 7, 8 could potentially be attributed to drug

interactions. Most patients (93%) underwent treatment for
3 months or longer, suggesting stability in these results. However,
it is important to acknowledge that beyond our data collection
period, other potential side effects may emerge due to slower
interactions with other medications. We will further address this
matter in the discussion section.

TABLE 6 Family’s perceived quality of life after FCE treatment.

Category (representative examples of the respective meaning unities) Frequencya

Improved family relations (greater socialization; willingness to talk and interact; improvement in emotional life; healthier and happier
coexistence)

7

Family leisure improvement (return of the patient to playful activities with the family) 5

Patient return to daily activities (patient’s return to important daily activities, including household tasks, and helping kids with their homework) 5

Improved patient´s mood (reduction of anxiety or depression; more joy; greater wellbeing) 4

Lower family stress (more tranquillity and happiness; less worry) 3

Others (the treatment impact on family´s quality of life is perceived as a miracle) 1

Total 25

aNumber of patients that mentioned the meaning unites grouped into a category.

TABLE 7 Side effects reported by patients as being associatedwith FCE treatment. Occurrencemarked as “?” indicates that information on the intensity and/
or duration of the effect was omitted in the survey, and could not be obtained from patients’ clinical files, or follow-up contacts.

Side effect Frequency % Severity Occurrence

Weight gain 1 3,45 ? ?

Cough 1 3,45 Mild Only In the beginning

Red eyes 1 3,45 Mild Still ongoing

Excessive appetite 1 3,45 Mild Still ongoing

Depression 1 3,45 Mild Only In the beginning

Ataxia 1 3,45 Mild Only In the beginning

Euphoria 2 6,90 Mild to moderate Only In the beginning

Agitation 2 6,90 Mild Only In the beginning

Constipation 2 6,90 Mild Only In the beginning

Confusion 1 3,45 Mild Only In the beginning

Blurred vision 2 6,90 Mild In the beginning or still ongoing

Excessive thirst 3 10,34 ? ?

Diarrhoea 3 10,34 Mild Only In the beginning

Feeling “high” 3 10,34 Mild In the beginning or still ongoing

Tachycardia 4 13,79 Mild Only In the beginning

Headache 5 17,24 Mild to moderate In the beginning or still ongoing

Nausea 6 20,69 Mild In the beginning or still ongoing

Anxiety 6 20,69 Mild to moderate In the beginning or still ongoing

Drowsiness 7 24,14 Mild to moderate In the beginning or still ongoing

Insomnia 8 27,59 Mild to Moderate In the beginning or still ongoing

Dizziness getting up 9 31,03 Mild to moderate In the beginning or still ongoing

Dry mouth 12 41,38 Mild Only In the beginning
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TABLE 8Medications other than FCE used by the patients, and side effects observed during FCE treatment. By the time the survey was answered, all patients
were either using only conventional drugs for pain, or both conventional drugs and FCE, or only FCE. This indicates that while symptom control had
improved, patients still required some form of pharmacological treatment.

Case GOS Medication
before FCE

Medication
after FCE

Summary of changes FCE treatment side effects

1f 1.3 Duloxetine#$; Pregabalin# Duloxetine# WD of Pregabalin#$ and DR of
Duloxetine#$

Moderate insomnia and dry mouth, mild
“high”, nausea, euphoria, agitation,

dizziness, and constipation (all only in
the beginning)

2f* 0.7 Pregabalin#$; Quetiapine Pregabalin#$; Duloxetine#$ WD of Quetiapine$, DR of
Pregabalin#&, addition of Duloxetine#$

None

3f 1.0 Fluoxetine$; Pregabalin#$;
Amitriptyline#

Fluoxetine$; Amitriptyline# WD of Pregabalin#$; and DR of
Amitriptyline#

Mild dry mouth (only in the beginning)

4f 1.7 Levetiracetam#; Pregabalin#$ None CWD Mild dizziness and tachycardia (only in
the beginning); Mild insomnia, dry
mouth, nausea, and anxiety (still

ongoing)

5f 0.9 Triptan#; Propranolol# Triptan# WD of Propranolol# (before starting
FCE treatment)

Mild insomnia, mild dizziness, mild
anxiety

6f 1.4 Duloxetine#$; Pregabalin#$ Duloxetine#$; Pregabalin#$ None None

7f 1.8 Diclofenac# None CWD None

8f 0.9 Tramadol#; Pregabalin#$ None CWD None

9f* 0.4 Duloxetine#$; Pregabalin#$ Duloxetine#$ WD of Pregabalin#$ and DR of
Duloxetine#$

Drowsiness, dry mouth, excessive thirst,
weight gain

10f 1.0 Zolpidem; Duloxetine#$;
Pregabalin#$; Clonazepam$

Pregabalin#$;
Cyclobenzaprine;
Clonazepam$

WD of Zolpidem and Duloxetine#$;
DR of Clonazepam$

Mild dizziness and tachycardia (more in
the beginning)

11f 0.9 None None None Mild dizziness, dry mouth (only in the
beginning)

12f 0.5 Venlafaxine$; Zolpidem Venlafaxine$; Zolpidem DR of Venlafaxine$ Mild drowsiness, dizziness, anxiety,
nausea, diarrhoea

13f 1.2 None None None Moderate insomnia, headaches,
dizziness, dry mouth, anxiety,

constipation

14f 1.0 Duloxetine#$; Promethazine Duloxetine#$; Promethazine None Mild headache and nausea, moderate
insomnia, coughs, and anxiety (only in

the beginning)

15f 1.6 Duloxetine#$; Pregabalin#$;
Codeine#; Tramadol#;
Cyclobenzaprine#

(Lysine Clonixinate +
Cyclobenzaprine)#

CWD and addition of (Lysine
Clonixinate + Cyclobenzaprine)#

Mild drowsiness (only in the beginning)

16f* 1.6 Dihydroergotamine# Dihydroergotamine# DR of Dihydroergotamine# Moderate drowsiness (still ongoing)

17f 0.8 None None None Dry mouth, excessive thirst

18f* 1.6 Venlafaxine$; Zolpidem;
Painkillers# (unspecified)

Venlafaxine$ WD of Zolpidem and Painkillers# Mild dry mouth

19f* 0.9 Pregabalin#$ Pregabalin#$ Increased dose of Pregabalin#$ Mild Insomnia, headaches, dry mouth,
confusion, nausea, blurred vision (only
in the beginning); Mild Drowsiness,

dizziness, tachycardia, red eyes, excessive
appetite (still ongoing)

20f* 1.1 Duloxetine#$;
Lisdexamphetamine

Duloxetine#$;
Lisdexamphetamine

None Dry mouth, excessive thirst

21f* 0.7 None None None Moderate insomnia, mild headaches, dry
mouth, euphoria, agitation, anxiety,
“high”, depression, nausea, ataxia,

tachycardia, diarrhoea, eye redness (all
only in the beginning)

(Continued on following page)
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Most patients (83%, n = 24 out of 29) were already taking
traditional analgesics prior to starting FCE treatment (refer to
Table 8). After starting FCE treatment, a considerable number of
these patients (66%, n = 16 out of 24) reduced or discontinued their
analgesic use, while a few patients (8%, n = 2 out of 24) switched to
either duloxetine or a combination of lysine clonixinate and
cyclobenzaprine, and some patients (21%, n = 5 out of 24)
continued with the same analgesic dose. Only one patient (19f)
increased the analgesic dose. Among the patients who were not
taking analgesics before FCE treatment (n = 5), none of them added
any medication during the treatment period. Additionally, 20 (69%)
of all patients were taking medication for anxiety and/or mood
disorders (see Table 8), and out of those, 10 (50%) patients reduced
or completely stopped taking their medication after FCE treatment.
One patient (2f) discontinued quetiapine, reduced pregabalin, and
added duloxetine, while only one patient (19f) increased Pregabalin
dosage. The remaining eight patients continued with the same
dosage of their medication for anxiety and/or mood disorders.

4 Discussion

4.1 Main results

The individually tailored FCE dosage scheme reported here
presented tangible and significant benefits across all the CPS
symptomatic categories in the presented cohort (14 different ICD
descriptors). Our data were drawn from medical records and a
comprehensive patient survey combining multiple-choice and open-

ended questions. The open-ended responses were analysed using
QCA, a method widely applied to clinical data—such as narratives,
medical records, and interviews—to explore patient experiences and
assess treatment impacts (Bardin, 2004; Fontanella et al., 2006; Lim
et al., 2017; Urech et al., 2019; Greenfield et al., 2020; Faria-Schutzer
et al., 2021; McKeon et al., 2021; Mattila-Rautiainen et al., 2023).
QCA has been especially useful in chronic illness research
(Dehghani et al., 2019; Calmon Almeida et al., 2020; Abaah
et al., 2023; Lundin et al., 2023) by offering deeper insight into
patients’ subjective perceptions and attitudes toward care (Pope and
Mays, 1995; Fontanella et al., 2006; Campos and Turato, 2009;
Schwieger-Briel et al., 2015; Lim et al., 2017; Calmon Almeida et al.,
2020; Faria-Schutzer et al., 2021). In our study, QCA revealed that
FCE treatment positively impacted patients’ practical and emotional
lives, with benefits often extending to family members—even among
those already using conventional medications.

Our exploratory, real-life approach provided a broader
understanding of the potential benefits of FCEs across diverse
CPS conditions (see Supplementary Material S1). Although mild
to moderate side effects were reported, none were mentioned in the
open-ended responses.

Chronic pain, the core CPS symptom, was alleviated to some
extent in all 29 patients: 60% reported considerable relief, and 40%
moderate relief (Figure 2). While placebo effects cannot be ruled out
in this open-label study, several factors support a pharmacologically
mediated therapeutic benefit. At the time of the survey, most
patients (69%) had used FCEs for 6 months or longer (Table 1),
and 83% had been on analgesics prior to FCE treatment (Table 8).
Among these, 16 (66%) discontinued or reduced use and only one

TABLE 8 (Continued) Medications other than FCE used by the patients, and side effects observed during FCE treatment. By the time the survey was
answered, all patients were either using only conventional drugs for pain, or both conventional drugs and FCE, or only FCE. This indicates that while
symptom control had improved, patients still required some form of pharmacological treatment.

Case GOS Medication
before FCE

Medication
after FCE

Summary of changes FCE treatment side effects

22f 0.9 Cyclobenzaprine#; Paracetamol#;
Ketoprofen#; varied
antidepressants$

Varied antidepressants$ WD of Cyclobenzaprine#,
Paracetamol# and Ketoprofen#

Mild dry mouth (only in the beginning);
Mild drowsiness, headaches, and cough

(all still ongoing)

23f 2.0 Alprazolam; Trazodone;
Duloxetine#$

Duloxetine#$ WD of Alprazolam and Trazodone Mild diarrhoea (only in the beginning)

25f 0.6 Venlafaxine$; α-
Methyltryptamine$;

Topiramate#; Quetiapine$;
Clonazepam$

Venlafaxine$ WD of α-Methyltryptamine$,
Topiramate#, Quetiapine$ and

Clonazepam$; and DR of Venlafaxine$

None

26f 0.4 Triptan#; (Metamizol +
Orphenadrine + Caffeine)#;

Venlafaxine$

Triptan#; (Metamizol +
Orphenadrine + Caffeine)#;

Venlafaxine$

DR of all medications None

27f 1.4 Cyclobenzaprine#; (Metamizol +
Orphenadrine + Caffeine)#

None CWD Mild dizziness (only in the beginning);
Mild Drowsiness and blurred vision (still

ongoing)

28f 1.4 Trazodone$; Tramadol#;
Duloxetine#$; Gabapentin#$

Trazodone$; Tramadol#;
Duloxetine#$; Gabapentin#$

None None

29f 1.3 Flunarizine# None CWD Mild insomnia and “high” (still ongoing)

30f* 0.4 Amitriptyline#$; Lithium$ Lithium$ WD of Amitriptyline#$ and DR of
Lithium

Mild headache (still ongoing)

Cases that used both “CBD-dominant” and “THC-dominant” FCEs at some time during treatment were marked with an asterisk (*). GOS: general outcome score; DR: dose reduction; WD:

withdrawal; CWD: complete withdrawal; #: medications that may be used to control pain; $: medications that may be used to control mood disorders (depression, anxiety, or bipolar disorders).

Cases were identified by a number followed by the letter “f” for female.
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increased dosage. None of the five patients who were not previously
on analgesics started new medications during treatment. These
findings suggest the reported pain relief is unlikely to be solely
due to placebo.

Psychological distress was the second most frequent symptom
group. After FCE treatment, most patients reported improvements
in categories such as cognitive problems (64%), distress/irritability
(78%), anxiety (79%), melancholy (83%), fatigue (85%), and sleep
disturbances (89%) (Figure 2). At baseline, 70% were already on
mood or anxiety medications; half of them reduced or discontinued
use post-FCE (Table 8). Only one patient increased medication
dosage. Together, these results reinforce that the benefits perceived
were probably not merely placebo-driven, but accompanied by
tangible reductions in pharmacological burden and
improvements in wellbeing. See Section 4.3 (Limitations) for a
deeper discussion about placebo effect and other potential
sources of response bias.

4.2 Pharmacological considerations

Our findings are in line with the scientific literature, both basic
and clinical, that demonstrate an interconnected combination of
positive effects of cannabinoids on both the pain itself and the
comorbid psychological aspects typically observed in CPS. For
instance, cannabis is known to have significant effects on the
affective and higher-order perceptual aspects of pain (La Porta
et al., 2015; Racz et al., 2015; Bajic et al., 2018; Mecca et al.,
2021; van den Hoogen et al., 2021) due to the distribution of
cannabinoid receptors in frontal-limbic areas such as the
amygdala, raphe, and anterior cingulate cortex, all of which are
involved in pain perception (Lee et al., 2013; Weizman et al., 2018).
Alterations in the medial prefrontal cortex endocannabinoid
signalling have been shown to be an important contributing
factor to depression following persistent neuropathic pain in rats
(Mecca et al., 2021). Constant, unrelenting pain can lead to anxious
and/or depressive states (Kao et al., 2021; Meda et al., 2022; Nowinka
et al., 2022; Rogers et al., 2022) and can prevent CPS patients from
engaging in everyday activities, including socialization (Di Tella
et al., 2015; Grabli et al., 2021). Chronic pain can also impact
cognitive processes such as memory and attention (Moriarty
et al., 2011; Phelps et al., 2021), leading to increases in
polypharmacy to manage not only pain but also secondary
problems arising from the main disorder. Indeed, a significant
portion of medication expenses are allocated to addressing these
issues (Kronborg et al., 2009; Phillips, 2009), which could be reduced
with the introduction of FCEs as a treatment option (Bellnier et al.,
2018; Erku et al., 2021).

It is important to notice, however, that cannabinoids exert a
significant inhibitory effect on hepatic metabolic enzymes
responsible for metabolizing various pharmaceutical drugs
(Bornheim et al., 1993; Yamaori et al., 2011; Jiang et al., 2013;
Yamaori et al., 2014; Engeleit et al., 2021; Vaughn et al., 2021),
including certain antidepressants, potentially intensifying their
effects (Anderson et al., 2021). This can occasionally lead to
adverse effects (Nanan et al., 2022). Cannabidiol, specifically, has
demonstrated less pronounced effects on the metabolism of
sertraline, fluoxetine, and mirtazapine in vitro, but it significantly

affects the metabolism of citalopram in humans, resulting in
increased plasma concentrations (Anderson et al., 2021). While
we have not observed any adverse effects clearly linked to this
interaction, we cannot rule out the possibility that some side effects
and/or the observed psychological improvements may be partially
attributable to the influence of cannabinoids on antidepressant
metabolism.

Cannabinoid signalling through either CB1 or CB2 receptors is
central to the analgesic effect of cannabinoids on inflammatory pain
(Zhang et al., 2003; Valenzano et al., 2005; Pernia-Andrade et al.,
2009; Berger et al., 2014; Krustev et al., 2014; Zhang et al., 2014; Xu
et al., 2016; Thompson et al., 2020; Park and Watkins, 2021; Bogdan
et al., 2022). Accordingly, both THC and CBD has been shown to be
effective in reducing persistent inflammatory or neuropathic pain in
rodents (Britch et al., 2020; Mitchell et al., 2021). In further
agreement with our results, studies have demonstrated that a
combination of CBD and THC in FCE may be more effective for
treating chronic pain (Longo et al., 2021), and a growing number of
evidences support the use of cannabis-based medicines to treat
psychological, social and functional aspects of pain and CPS-
associated comorbidities (Jones et al., 1981; Pertwee, 1999;
Aggarwal et al., 2009; Avello et al., 2017; Kosiba et al., 2019; Lake
et al., 2020; Li et al., 2020; Stith et al., 2020; Feinstein et al., 2021;
Gruber et al., 2021; Khurshid et al., 2021; Aebischer et al., 2022;
Berger et al., 2022; Kuhathasan et al., 2022; Leung et al., 2022;
Sachedina et al., 2022).

It is also important to underscore the significance of the
individualized approach employed here in defining the FCE dosage
scheme in each patient. Contemporary medicine is exploring the
benefits of a more personalized approach that considers various
aspects of a patient’s medical history, such as genetic profiles and
comorbidities (Cortese, 2007; Cilli et al., 2022). This is particularly
important in chronic conditions, where idiosyncrasies necessitate
regular dose adjustments to optimize treatment progression and
adherence (Cilli et al., 2022). Because the endocannabinoid system
regulates both central and peripheral pain-related circuits, and
cannabinoids can block spinal, peripheral and gastrointestinal
mechanisms underlying pain, it has been proposed, with growing
data support, that some pain-inducing conditions may be related to
congenital or acquired reduction of endocannabinoid signalling tone
(Russo, 2004; Smith and Wagner, 2014; Russo, 2016), which would
concur to individual variability in the tonic state of cannabinoid
receptors and endocannabinoid-metabolizing enzymes. Furthermore,
since it has been shown that there is important genetic variability in
the metabolization of phytocannabinoids (Hryhorowicz et al., 2018),
and in the individual susceptibility to the effects of phytocannabinoids
over drug-metabolizing enzymes (Bardhi et al., 2022), both
pharmacokinetics and drug-drug interactions of phytocannabinoids
are likely to vary significantly among individuals. All these
considerations are of particular importance when considering
cannabis use for treating various CPS conditions in female
patients, since cannabinoid pharmacology related to pain exhibits
sex-specific differences (Fattore and Fratta, 2010; Blanton et al., 2021;
Santoro et al., 2021). Notably, pain perception, coping mechanisms,
and general pharmacological sensitivity vary betweenmale and female
patients (Fillingim, 2002; Frot et al., 2004; Garofalo et al., 2006;
Gallagher, 2010; Gazerani et al., 2021; Failla et al., 2023).
Additionally, risk factors for certain CPS conditions—such as
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pregnancy, motherhood, and hormonal fluctuations across a woman’s
lifespan—are specific to females (Wijnhoven et al., 2006; Fattore and
Fratta, 2010).

Here, each patient ultimately reached a personalized dosage
regimen tailored to their overall needs (Table 1). To facilitate
comparisons between individual symptomatic outcomes and CPS
subtypes (see Supplementary Material S1), we developed the General
Outcome Score (GOS, see Table 2) as a composite measure reflecting
both benefits and potential trade-offs. It may also be useful for
analyzing side effects and changes in previously used medications
(see Table 8). The lowest possible GOS is −2.0, and the maximum is
2.0. All patients showed a positive GOS, ranging from 0.4 to 2.0, with a
mean of 1.08 ± 0.43, indicating that every participant reported greater
satisfaction with their treatment following the inclusion of FCE.While
the small sample size limits definitive conclusions, no clear
relationship emerged between dosage levels, CBD/THC ratios, or
treatment outcomes across different CPS subtypes (see
Supplementary Material S1). Therefore, although our data do not
support specific recommendations regarding optimal extract
composition or dosage for each CPS condition, the findings
suggest that treating chronic pain with an individualized dosage
scheme and as a syndromic entity—rather than as isolated
subtypes—can be effective. The flexible, individualized titration
protocol evaluated here, therefore, successfully addressed a broad
spectrum of symptoms, including pain, regardless of the CPS subtype.

4.2.1 Dosage scheme, safety concerns, and efficacy
Cannabis exerts its effects primarily via CB1 and CB2 receptors,

with Δ9-tetrahydrocannabinol (THC) producing both therapeutic
and adverse psychotropic outcomes, including euphoria, altered
perception, and—above certain thresholds—acute impairment of
memory, attention, and coordination (Volkow et al., 2014; National
Academies of Sciences and Medicine, 2017; Bigand et al., 2019;
Arnold, 2021). Cannabidiol (CBD), while also psychoactive in a
broad sense, lacks euphoric properties and can mitigate some THC-
induced anxiety or psychotomimetic effects, while exerting
anxiolytic, antipsychotic, and anti-inflammatory actions via
multiple receptor systems (Niesink and van Laar, 2013; Blessing
et al., 2015; Ibeas Bih et al., 2015; Stauch et al., 2021; Englund et al.,
2023). Adverse effects from medical cannabinoids are usually
mild—dry mouth, dizziness, fatigue, appetite changes—and
serious events are rare under medical supervision (Whiting et al.,
2015; Stolar et al., 2022; Guldager et al., 2024; Lusawat et al., 2025).
Nevertheless, long-term heavy cannabis abuse has been linked to
cannabis use disorder, cognitive decline, and psychosis in vulnerable
individuals (Meier et al., 2012; Niesink and van Laar, 2013; Di Forti
et al., 2014), underscoring the need for cautious dosing, especially in
developing, pregnant, or lactating patients, as well as in those
genetically sensitive to the psychotomimetic effects of THC.

Dose thresholds are critical for safety assessment. In controlled
settings with pure oral THC, acute cognitive effects emerge at
~15 mg, with pronounced impairment above 25 mg, whereas at
10 mg subjective effects were perceptible but not performance-
impairing (Curran et al., 2002; Schlienz et al., 2020). High-dose
trials (≥30 mg pure THC) report transient moderate effects such as
anxiety or sedation (Rozanc et al., 2024). In combined CBD–THC
formulations (e.g., Sativex), 16–27 mg THC/day is considerate safe,
while >30 mg/day often increases adverse events, and clinical

recommendations rarely exceed 40 mg/day (Christensen et al.,
2022). CBD was shown to attenuates specific THC-induced
effects relevant to psychosis in a dose/ratio-dependent manner
(Ganesh et al., 2022), although at high CBD doses
pharmacokinetic interactions may enhance THC exposure and
side effects (Zamarripa et al., 2023).

Pure CBD itself has a wide therapeutic window, with trials
showing good tolerability up to 20–90 mg/kg/day (Taylor et al.,
2018; Perkins et al., 2020; Hosseini et al., 2021). In the context of
epilepsy, CBD is considered safe even at doses of up to 1,400 mg/day
in humans (Devinsky et al., 2017; Devinsky et al., 2018). Common
pure CBD side effects include, mild to moderate somnolence,
gastrointestinal discomfort, and changes in appetite or weight,
with lower incidence at typical clinical doses for non-epileptic
conditions (100–300 mg/day) (Iffland and Grotenhermen, 2017;
Millar et al., 2019; van de Donk et al., 2019; Tang et al., 2022).

The data presented above indicate that both the final doses of
CBD and THC and their relative ratio are critical determinants of the
therapeutic outcomes of cannabinoid-based treatments. In this report,
FCEs were used with individualized CBD: THC dosages and
proportions, titrated to patient response and tolerability (Table 1;
SupplementaryMaterial S1). The final mean THC dose was 10.81 mg/
day (range: 1.80–22.50 mg/day) and the final mean CBD dose was
5.83mg/day (range: 0.12–90.00mg/day), divided into up to three daily
intakes. The mean final CBD:THC ratio was 3.31: 1, with five different
ratios used initially and six in the final regimen. Ratio changes
occurred in 10 patients, while THC dose changed in 16 patients
and CBD dose in 17 patients; reflecting the individualized titration
approach. These regimens, even at the highest doses, were well within
safety ranges established for combined formulations and likely
benefited from individually adjusted dosing, which may have
contributed to the mild side-effect profile observed. No consistent
general correlation between cannabinoids dose, or cannabinoids ratio,
and clinical outcome (GOS) was found (Supplementary Figure S6),
highlighting the likely predominance of individual patient-specific
factors over generalized dosage protocols in determining the optimal
regimen in our sample.

4.3 Limitations

While randomized clinical trials (RCTs) remain the gold
standard in clinical research, they pose challenges for
cannabinoid therapies due to the vast variability in cannabis
formulations and the genetically influenced differences in
individual responses. These complexities make standardization of
dosages and compositions difficult and highlight the value of real-
world evidence (RWE) during this still exploratory stage of
cannabinoid research. RWE studies offer broader inclusion
criteria, flexible dosing, and the ability to address syndromic
conditions and comorbidities beyond narrowly defined core
symptoms (Baumfeld Andre et al., 2020; Banerjee et al., 2022).
They also enhance ecological validity and may detect long-term or
rare side effects, which are often missed in controlled trials.

In our study, the real-life approach—employing personalized
FCE dosages across diverse CPS conditions, with long-term use and
psychosocial evaluation—was essential to capture therapeutic
outcomes realistically. However, inherent limitations must be
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acknowledged (Crisafulli et al., 2023). Patients who experienced
positive outcomes may have been more likely to complete the
retrospective, cross-sectional online survey, introducing possible
selection bias. Additionally, the absence of direct researcher-
participant interaction during the survey process, while
minimizing interviewer influence, meant that the survey data
were based solely on self-reported subjective patient perception
(except for side effects and other medications, which were
complemented with information from clinical records).

Ultimately, pain, lack of libido, fatigue, and mood disorders, for
instance, are internal, inherently subjective experiences, making
them largely inaccessible to direct quantitative
measurement—especially in their chronic forms. Therefore, self-
reported outcome instruments are essential tools for assessing the
efficacy of treatments for CPS and related mood or functional
disorders, as they provide unique access to the patient’s pain
experience and overall wellbeing (Mosko et al., 1989; Schierhout
and Myers, 1996; Bovier et al., 2004; Cuijpers et al., 2010; Morso
et al., 2011; Karibe et al., 2014; Altenstein-Yamanaka et al., 2017;
Ohno et al., 2017; Murphy et al., 2018; Ben Tekaya et al., 2019;
Vincent et al., 2019; Riddle and Reza Jafarzadeh, 2022; Turnbull
et al., 2022; Eiger et al., 2024; Gupta et al., 2024; Huang et al., 2025).
In fact, self-report measures are often regarded as the “gold
standard” for evaluating pain-related outcomes, particularly when
supplemented with objective indicators such as changes in the use of
rescue treatments (i.e., additional medications or interventions)
(Dworkin et al., 2005), as was done in this report.

Despite their strengths, self-reported outcome instruments
pose notable methodological challenges. On the positive side, they
are easy to administer, cost-effective, and capable of capturing
nuanced, individual variations in symptoms that may escape
clinical observation—provided they are carefully designed and
clearly communicated to ensure patient comprehension (Turk
et al., 2003; Turk et al., 2008; Patrick et al., 2011b; a). In the
context of chronic pain research, such tools offer direct insights
into pain intensity, affective distress, and the psychosocial and
functional impacts on daily life—dimensions that are not
adequately captured by physiological markers alone (Dworkin
et al., 2005; Turk et al., 2016). Likewise, mood disorders such as
depression and anxiety often manifest internally, making self-
assessment scales crucial for diagnosis and monitoring (Kroenke
et al., 2001).

In this study, we adapted elements frommultiple instruments to
develop a customized, multifactorial, yet simplified, Patient-
Reported Outcome Survey. This tool was designed to allow
patients to easily and simultaneously evaluate multiple aspects of
their CPS using a unified, non-numerical scale (later translated into
numeric scores for analysis). However, like all self-report
tools—particularly those used in open-label or non-blinded
designs, which is the case here—our instrument is susceptible to
several sources of response bias. These include social desirability,
recall inaccuracies, participant expectations, placebo effects, and
behavioral changes stemming from participants’ awareness of being
observed, i.e., the Hawthorne effect (Enck et al., 2013; Hrobjartsson
et al., 2014; Shiozawa et al., 2014; Chiarotto et al., 2019; Wang et al.,
2023). In our study, we relied on three key aspects to help mitigate
these potential sources of bias: 1) the duration of treatment, which
exceeded 6 months for most participants, likely reducing the

influence of short-term placebo responses and patient
expectations, as well as the impact of possible Hawthorne effect;
2) the observation of reduction in the use of other
medications—both for pain and mood disorders—which offer
supportive and objective evidence of treatment impact, and 3)
the use of an online survey format, completed without any direct
contact with physicians or researchers, which may have helped
reduce social desirability bias as well as the Hawthorne effect.

The original treatment protocol was not designed as a research
intervention, but rather as compassionate clinical care conducted
by the physician. Lacking a standardized baseline, we developed a
custom cross-sectional outcome survey to assess psychological,
functional, and symptomatic aspects of CPS using a single
response scale. Although this limits direct numerical
comparisons with other studies, the use of a narrow scale
enhanced comparability across patients and better captured the
complexity of chronic pain syndromes as experienced individually.
It also helped mitigate the limitations inherent in assigning
numerical values to subjective perceptions—an issue particularly
problematic given the significant influence of emotional states and
hormonal levels on pain perception (Wijnhoven et al., 2006;
Reicherts et al., 2013; Lumley et al., 2021). Thus, the focus of
this study was not statistical generalization, but rather an in-depth
understanding of patient-reported outcomes across multiple CPS
presentations.

We also developed our own questionnaire to assess adverse
effects associated with cannabis extract use because conventional
instruments—such as the Common Terminology Criteria for
Adverse Events (CTCAE), the UKU Side Effect Rating Scale, and
the Systematic Assessment for Treatment Emergent Events
(SAFTEE)—do not specifically address some acute or subjective
effects commonly associated with cannabis, including red eyes, and
the sensation of feeling high (Levine and Schooler, 1986; Lingjaerde
et al., 1987; Trotti et al., 2003). Although often mild, these effects are
clinically relevant when evaluating the tolerability of cannabinoid-
based therapies. By including cannabis-specific symptoms, we aimed
to enhance the ecological validity of our study and provide a more
comprehensive picture of real-world patient experiences.

Furthermore, our questionnaire captured not only the presence
of adverse effects but also their intensity (mild, moderate, or severe)
and temporality (transient vs. persistent). This level of detail is
typically absent from standard instruments, which tend to focus on
general or class-specific events and rarely incorporate patient-
centered measures of symptom duration or subjective severity.
We believe our approach yields a more nuanced and clinically
meaningful profile of tolerability, supporting better-informed
therapeutic decisions in real-life settings.

Finally, our Patient-Reported Outcome Survey has not yet
undergone formal psychometric validation for use as a
generalizable statistical instrument to support comparisons across
different studies. This represents an important next step in our
research agenda, but it falls beyond the scope of the present article.

5 Closing remarks

Our study provides compelling real-world evidence of the
broad, integrative benefits of full-spectrum cannabis extracts
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(FCEs) for women with chronic pain syndromes (CPS). While
further validation through RCTs and larger samples are necessary
to eventually establish general guidelines for each CPS condition
and to enable a clearer distinction between placebo and
pharmacologically mediated therapeutic components, the
individualized reductions in pharmaceutical burden and
perceived improvements in pain, psychological distress,
cognitive and motor function, and overall well-being observed
here are fully consistent with the extensive body of previous
pharmacological data.

The flexible, individualized dosing protocol used
here—allowing adjustment of both dose and CBD:THC
ratio—proved effective across a diverse group of patients and
CPS conditions, encompassing nine main ICD categories
formed independently of clinician or researcher bias. Positive
outcomes were reported in all conditions, including
fibromyalgia (n = 8), migraine (n = 6), back pain (n = 4), and
coxarthrosis (n = 1). These conditions are not only representative
of CPS but are also more common among women or influenced by
sex-specific factors such as pregnancy and motherhood (Chitnavis
et al., 2000; Toomey, 2008; Ulucay et al., 2013; Heidari et al., 2017;
Marques et al., 2017; Arout et al., 2018; Lee H. J. et al., 2018;
Shijagurumayum Acharya et al., 2019; Tavares et al., 2020; Rossi
et al., 2022; Shetty et al., 2022; Park et al., 2023; Shi et al., 2023). In
fact, as reported by patients here (see Supplementary Material S3),
chronic musculoskeletal pain, in general, has been linked to
hormonal and reproductive processes (Wijnhoven et al., 2006),
and all CPS conditions in female patients are often compounded by
caregiving and domestic responsibilities, which disproportionately
affect women (Brazilian-Institute-of-Geography-and-Statistics,
2021; Melander, 2023). Given these physiological, psychological,
and socio-cultural factors (Fillingim, 2000; Belfer, 2017; Planelles
et al., 2020; Ramos et al., 2020; Blanton et al., 2021; Gazerani et al.,
2021; Morales-Fernandez et al., 2021; Zhang H. et al., 2021; Aviram
et al., 2022; Gok et al., 2022; Nguena Nguefack et al., 2022; Presto
et al., 2022; Failla et al., 2023; Ghazisaeidi et al., 2023; Shen et al.,
2023), our findings contribute to a more nuanced understanding of
CPS in women and suggest cannabinoids as a promising adjunctive
or main treatment option. Our patient-reported outcome survey,
combining structured metrics with qualitative content analysis of
open-ended responses, offered deep insight into how FCEs
reduced physical and psychological suffering and improved
functionality in daily life—even among those already on
conventional medications.

These findings support the inclusion of FCEs in integrative care
approaches and justify further clinical investigation. Although this
study used locally produced FCEs, the flexible dosage protocol
applied here may be adaptable to similar formulations elsewhere.
Exploratory real-world studies like this are essential for informing
future RCT design and expanding evidence-based options for
chronic pain management in women.
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SUPPLEMENTARY MATERIAL S1
Individualized dosage protocols detailed per patient, organized by chronic
pain syndrome category. CPS: chronic pain syndrome category; ICD: code
in the International Classification of Diseases; ICDs: codes in the
International Classification of Diseases; Wgt: weight; CBD: cannabidiol; THC:
tetrahydrocannabinol.

SUPPLEMENTARY MATERIAL S2
Online Survey form.

SUPPLEMENTARY MATERIAL S3
Complete text of open-ended answers from each patient.

SUPPLEMENTARY MATERIAL S4
Certificates of cannabinoid analyses - AMAME Society.

SUPPLEMENTARY MATERIAL S5
Certificates of cannabinoid analyses - Maria Flor Society.

SUPPLEMENTARY MATERIAL S6
Final cannabinoids dosing and ratios vs clinical response. (A) Final
THC dose (mg/day) vs. General Outcome Score (GOS). (B) Final
CBD dose (mg/day) vs. GOS. (C) Final THC dose (mg/kg/day) vs. GOS.
(D) Final CBD dose (mg/kg/day) vs. GOS. (E) Final CBD:THC ratio (mg/
day) vs. GOS. Each filled circle represents one patient in panels A–D (n =
29). Final doses and ratios correspond to the stabilized regimens
reported in Table 1 and Supplementary Material 1. The General Outcome
Score (GOS) represents the mean of nine symptomatic categories, each
rated from −2 (considerable worsening) to +2 (considerable
improvement); higher values indicate greater perceived benefit.
Because all patients reported positive GOS values, negative values are
omitted from the x-axis for clarity. The strength of the associations
between cannabinoid variables and GOS is expressed by the coefficient
of determination (r). Values close to 1 denote a strong correlation,
0.3–0.5 indicate a moderate correlation, values below 0.3 reflect weak
correlation, and values near 0 suggest no meaningful correlation. In this
dataset, no consistent or robust correlations were observed across final
doses or ratios, underscoring that individual patient-specific factors
predominate over generalized dosage rules in determining
clinical outcomes.
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