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Abstract: We aimed to elucidate the effect of Medical Cannabis (MC) on appetite and nutritional
status among patients with inflammatory bowel disease (IBD). A case series of patients with IBD
were initiating treatment with MC for disease-related symptoms, at the IBD clinic of a tertiary referral
medical center. Patients” demographics, anthropometrics, medical history and treatment and MC
use were systematically recorded. An appetite and food frequency questionnaire (SNAQ and FFQ)
were filled before, and at 3 and 6 months of treatment. Patients with IBD initiating MC were enrolled
(n =149, age 39.0 £ 14.1 years, 42.3% female), and 33.6% (n = 50) were treated for improvement of
nutritional status. A modest increase in appetite after 3 months was detected among all patients
enrolled (Pv = 0.08), but there were no significant differences in energy or macronutrient intake, and
in patients’ body mass index (BMI). A significant appetite improvement after 3 months was detected
among 34.0% (n = 17) of patients, but this was not associated with increased caloric intake or BMI
at 3 or 6 months. Among patients without increased appetite after 3 months of MC therapy, BMI
decreased at 6 months (24.1 £ 3.7 vs. 23.4 £ 3.6, Pv = 0.010). MC may be a potential strategy to
improve appetite among some patients with IBD, but not caloric intake or BML
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1. Introduction

Inflammatory bowel disease (IBD), including Crohn’s disease, ulcerative colitis and
pouchitis, are chronic inflammatory disorders of the gastrointestinal tract, which pose a
major global public health burden [1,2]. Patients with IBD are at increased risk of poor
nutrition and malnutrition, particularly patients with active inflammation and therapy
refractory disease [3], although these conditions are also prevalent among patients with a
quiescent disease [4]. Malnourished patients with IBD are more likely to be hospitalized,
and among hospitalized patients malnutrition is an independent risk factor for venous
thromboembolism, non-elective surgery, longer admission and increased mortality [5,6].
Therefore, screening for malnutrition risk, and managing undernutrition is recommended,
using an appropriately trained multidisciplinary team of IBD experts [7].

Depending on the severity of the flares and the response to medication, IBD therapy
includes anti-inflammatory agents, such as amino-salicylic acid (5-ASA), corticosteroids,
immunosuppressants, biologic agents and advanced small molecules, such as Janus kinase
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inhibitors and sphingosine-1-phoshpate receptor modulators [8]. Despite multiple and
novel therapeutic interventions, IBD treatment is still of limited efficacy and often accompa-
nied by side effects, leading patients to seek alternative forms of treatment, such as medical
cannabis (MC) [9]. In recent years, there is an increasing interest among patients and physi-
cians, in the potential therapeutic role of MC for the treatment of IBD [10-12]. There are over
500 potentially active compounds within cannabis, with the two best studied compounds
being cannabidiol (CBD) and A°-tetrahydrocannibinol (THC) [13,14]. It is postulated that
phyto-cannabinoids modulate inflammation via the endocannabinoid system, with CBD
and THC interacting with endocannabinoid receptors in the brain, enteric nervous system,
gastrointestinal epithelial cells, and both macrophages and plasma cells [15-17].

There are only a few small studies evaluating the effect of cannabis or cannabinoids
in active CD and UC, and to the best of our knowledge, there were no studies evaluating
maintenance of remission in CD or UC. In a clinical trial assessing the effect of MC on
moderately active CD, CBD was safe but had no beneficial effects on disease activity [18].
A more recent double-blind, randomized, placebo-controlled trial showed that CBD-rich
cannabis treatment induced significant clinical and QOL improvement without significant
changes on patient’s clinical disease activity, inflammatory parameters or endoscopic
scores [19]. Similar results were demonstrated in observational studies. In a prospective
follow-up of IBD patients treated with inhaled MC, patients showed improved quality of
life, clinical disease activity index and weight gain after 3 months of therapy [20]. A case
series from the UK Medical Cannabis Registry showed a significant increase in quality
of life and decrease in anxiety after 3 months of therapy with MC [21]. Concluding from
the evidence is limited due to different studies using different doses, formulations, and
routes of administration of cannabis or cannabinoid, and the potential to use blinding
during interventions. A meta-analysis on the topic concluded that evidence regarding the
effects of cannabis and cannabidiol on CD and UC are uncertain [19]. Recently, another
systematic review of the evidence established that, although cannabinoid usage in IBD
treatment comes with promising results regarding clinical disease activity, quality of life
and weight gain, high quality evidence has yet to detect the potential of different modes of
administration and treatment dose [22].

MC is becoming a frequent treatment strategy for patients suffering from appetite
loss, anorexia and cachexia, due to many different conditions, such as cancer, chronic
pain, neurodegenerative disorders, etc. [23]. Around 40% of cancer patients use cannabis
in places where access to MC as palliative care is legal, such as Canada, Germany, and
Israel [24]. Despite the fact that MC and cannabis-based medicines (CBMs) are available in
an increasing number of countries, the amount and quality of evidence for the use of these
agents are low. In Israel, MC has been approved as a treatment strategy in patients with IBD
for symptom control including decreased appetite and low dietary intake, abdominal or
joint pain, low sleep quality, and management of anxiety and stress. Still, the evidence for
MC induced appetite is scarce in patients with IBD. This study aimed to describe the effect
of MC treatment on appetite and dietary intake among patients with IBD, in a prospective
observational study of a MC specialized clinic for patients with IBD in a large tertiary
medical center.

2. Materials and Methods

This study was of an observational case series of patients, who were treated between
October 2018 and April 2020 at the Tel Aviv Sourasky Medical Center (TASMC). The study
protocol was approved by the TASMC Ethics Committee (TLV 0250-17, approved 16 July
2017, and TLV 0276-19, approved 10 July 2019) and all patients signed an informed consent
form before enrollment.
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2.1. Study Population

All patients who were prescribed to initiate treatment with MC for IBD-related symp-
toms at the IBD clinic were approached by the study team and asked to enroll in the study
during their first visit, for cannabis prescription.

Patients were prescribed MC according to their physician’s clinical judgment. Patients
were not treated with MC in cases of pregnancy or lactation, psychiatric background,
neurodegenerative disease and physical disability which may have increased falling risk
among elderly and fragile patients, etc. Patients who were willing to participate were
included if they had a medically stable disease, defined as no IBD related hospitalization
or surgery within 6 months prior to enrollment, and no IBD treatment change during
the 3 months prior to study enrollment. Exclusion criteria included: 18 > age > 80 years,
unstable medical therapy, and inability to sign an informed consent or pregnancy. Patients
were able to withdraw from the study at any time point, and were withdrawn if they had
changed medical therapy, or in the case of pregnancy. To increase our study generalizability,
no exclusion criteria were based on total energy intake.

2.2. Data Collection

Upon enrollment, medical history was recorded, including demographics, medications,
disease characteristics, extra-intestinal involvement and patient reported outcomes, (PROs)
using standardized scales. The Harvey Bradshaw Index (HBI), the Simple Clinical Colitis
Activity Index (SCCAI), and the Pouch Disease Activity Index (PDAI) were calculated for
Crohn’s disease, ulcerative colitis and pouchitis, respectively.

Anthropometrics were measured using a single standardized scale according to a
unanimous protocol, and Body Mass Index (BMI) was recorded. Patients filled a stan-
dardized Food Frequency Questionnaire (FFQ) validated for the Israeli population and
enabling assessment of long-term (3 months) dietary intake. From this, macronutrient
and micronutrient intake was calculated for each patient at baseline. Patients were also
requested to fill in the Hebrew translated Simplified Nutritional Appetite Questionnaire
(SNAQ), to assess appetite level [25].

In addition, patients were questioned on history of past MC use, and recreational
MC use, to classify as cannabis-naive or non-naive patients. MC treatment goals and
prescription doses were documented by the study physician. Follow-up study visits were
conducted at 3 and 6 months, and included a physician examination, anthropometric
assessments, questionnaires, and documentation of MC treatment adherence, side effects
and prescription changes.

2.3. MC Treatment and Dose Calculation

An IBD specialist (AH), licensed for prescribing MC, prescribed treatment for allevia-
tion of IBD-related symptoms with MC inflorescence, oil extraction or a combination. MC
dose and composition were determined by the prescribing physician according to clinical
characteristics and patients’ preferences. The prescriptions were fulfilled in authorized
pharmacies supervised by the Israeli Ministry of Health.

Prescription formulation (inflorescence, oil extraction or a combination), and dose
(grams/month) of tetrahydrocannabinol (THC) to cannabidiol (CBD) were documented.
For clarity and simplification, THC and CBD dose was calculated as grams (gr) x concen-
tration. For example, a prescription of 20 gr of inflorescence with a concentration of 5%
THC is presented as 1 gr/month of THC (20 x 0.05). Total prescription dose was calculated
as the aggregated quantity (in grams) of THC and CBD. For example, a prescription of 20 gr
of inflorescence with a concentration of 5% THC and 10% CBD is presented as 1 gr/month
of THC (20 x 0.05) and 2 gr/month of CBD (20 x 0.1). A high dose of MC gr/month, THC
gr/month, CBD gr/month and THC/CBD ratio was determined according to the sample
dose median [MC dose > 21 gr/month, THC gr/month > 1.5 gr/month, CBD gr/month >
2.2 gr/month, THC/CBD ratio > 0.666].
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2.4. Appetite, Nutritional Status and Intake

Nutritional status was assessed by using BMI. Underweight was defined as BMI <
18.5 kg/m?.

Low appetite was defined according to the study sample fourth quartile as SNAQ
appetite score < 24 points. The difference in SNAQ appetite score between visits was
calculated (SNAQ at 3 months-SNAQ at baseline). A significant increase in SNAQ score at
3 months was defined as a difference > 3 points (the population third quartile).

Nutritional intake was evaluated from patients’ FFQs. Macronutrients intake and their
proportional energy contribution were calculated. Total energy and protein intake were
evaluated as kilocalories (kcal) and gr per body weight (kg), respectively. Macronutrient
intake (protein, carbohydrate and fat) was evaluated as absolute values as grams (gr) or
as percent of kcal. Micronutrient intake was also evaluated for assessment of intake of
essential nutrients.

2.5. Statistical Analysis

Continuous variables are presented as means & SD and nominal variables as number
and percentage. Pearson Chi-Square test was used to test the association between nomi-
nal variables. Comparison of continued variables between study groups was performed
by the independent samples t-test for variables which distributed normally and by the
Mann-Whitney test for variables with a skewed distribution. THC/CBD ratio was the
only parameter that did not exhibit normal distribution. Normality was tested graphi-
cally and using the Shapiro Wilk test. Mixed-model repeated-measures analyses were
conducted to evaluate the overtime trends in nutritional status and dietary intake (three
visits). The mixed-model analysis enabled using all available data from the full cohort
without imputing missing values. The models were specified with a within-group factor of
time (baseline, 3 months and 6 months of follow-up), a between-group factor (according
to treatment regimen) and the interaction of group with time. The data are expressed as
estimated marginal means and standard errors. Statistical significance was set at p < 0.05.
All statistical analyses were performed using SPSS version 25.0 for Windows (SPSS Inc.,
Chicago, IL, USA).

3. Results
3.1. Study Population Characteristics

One hundred and forty-nine patients were recruited to the study (mean age 39.0 & 14.1
years, 42.3% (n = 63) female, mean BMI 23.0 £ 3.9, 72.5% (n = 108) patients with CD). Of
these, 88 patients were eligible for the analysis at 3 months, and 74 patients were evaluated
at the 6 months visit (Figure 1). While clinical and anthropometric data were complete for
all patients under follow-up, only a subsample of these patients filled in all questionnaires,
including the SNAQ appetite and the FFQ questionnaires. Demographic and baseline
clinical characteristics of the study population are depicted in Table 1.

Table 1. Demographic and clinical characteristics of the study population and a comparison between
patients prescribed MC for improving appetite vs. other indications.

Total Stt_1dy MC ff)r Increasu.lg MC for Other
Population Appetite/Improving Indications (n = 99) Pv
(N =149) Nutritional Status (n = 50) -
Demographic characteristics
Age (years, mean =+ sd) 39.0 £ 14.1 372 +14.4 40.0 == 14.0 0.255
Gender—female %, (n) 42.3 (63) 44.0 (22) 41.4 (41) 0.763

Past smoking %, (n)

28.9 (43) 22.0 (11) 32.3 (32)

0.358

Current smoking %, (n) 26.2 (39) 26.0 (13) 26.3 (26)
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Table 1. Cont.
Tl el Mcwromer
(N =149) Nutritional Status (n = 50)
Previous Cannabis use %, (n) 37.6 (56) 42.0 (21) 35.4 (35) 0.541
BMI at baseline (kg/mz, mean =+ sd) 23.0+39 21.6 + 3.8 23.8 +£3.8 0.002
Underweight (BMI < 18.5 kg/mz) %, (n) 10.1 (15) 18.0 9) 6.1 (6) 0.022
Unintentional weight loss %, (n) 30.9 (46) 52.0 (26) 20.2 (20) <0.001
Pe?jglﬁéﬁi‘tjh?;‘eg:ffg’gx e o —48 4155 —65+ 159 ~3.6+153 0.409
IBD characteristics
Disease type %, (n)

CD 72.5 (108) 68.0 (34) 74.7 (74)

ucC 21.5(32) 20.0 (10) 22.2(22) 0.006
Pouchitis 6.0 (9) 12.0 (6) 3.0(3)
Disease duration (years, mean =+ sd) 12.5 + 109 125+ 105 125+ 11.2 0.996
Extra-intestinal manifestations %, (n) 60.4 (90) 66.0 (33) 57.6 (57) 0.609
Active clinical disease %, (n) 74.5 (111) 82.0 (41) 70.7 (70) 0.213
Biologic therapy experience %, (n)

Naive 18.9 (25) 8.9 (4) 24.1 (21)
Past therapy 15.9 (21) 17.8 (8) 14.9 (13) 0.016

Current therapy 65.7 (86) 73.4 (33) 60.9 (53)

Prescribed cannabis treatment characteristics

Treatment dose (gr/month) (mean =+ sd) 2324+74 257 £8.1 220+ 6.8 0.005
THC dose (gr/month) (mean =+ sd) 1.7+13 209+ 15 1.5+1.1 0.014
CBD dose (gr/month) (mean + sd) 24+09 24+08 23+09 0.495
THC/CBD dose ratio (median, range) 0.6 (0.03-5.0) 0.8 (0.03-5.0) 0.5 (0.03-5.0) 0.202

Abbreviations: MC—Medical Cannabis, BMI—Body Mass Index, CD—Crohn’s disease, UC—ulcerative colitis,
IBD—inflammatory bowel disease, THC—tetrahydrocannabinol, CBD—cannabidiol.

Visit 1 (baseline)

Patients included (n=149)
CD (n=105)
UC (n=35)
Pouchitis (n=9)

Exclusion (n=51):

Change in medical treatment (CD, n=5; UC, n=1)
Side effects (CD, n=2; UC, n=3)

Loss to follow-up

(CD, n=31; UC, n=7; Pouchitis, n=2)

Skipped Visit 2 (3 months)
the 2nd Patients included (n=88)
visit €D (n=67)
UC (n=24)
(n=10) Pouchitis (n=7)

Exclusion (n=24):

Change in medical treatment

(CD, n=1; Pouchitis, n=1)

Pregnancy (UC, n=1)

Loss to follow-up (CD, n=15; UC, n=4; Pouchitis, n=2)

Visit 3 ( 6 months)
Patients included (n=74)
CD (n=51)
UC (n=19)
Pouchitis (n=4)

Figure 1. Flowchart of patient inclusion and follow-up. Abbreviations: CD—Crohn’s disease,
UC—ulcerative colitis.
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3.2. Treatment Dose and Indications at Baseline

Patients were prescribed MC for various, non-exclusive, indications.

The dose of THC prescribed was negatively correlated with patients’ age (r = —0.212,
Pv = 0.041), and positively correlated with the simple clinical colitis activity index (SCCAI)
score among patients with ulcerative colitis (UC) (r = 0.459, Pv = 0.016) and the clini-
cal pouch disease activity index (cPDAI) score among patients with pouchitis (r = 0.742,
Pv = 0.022). Altogether, patients with a clinically active disease (HBI > 4/SCCAI > 2/cP-
DAI > 2) were prescribed higher doses of MC compared to patients with a non-active
disease (24.1 & 7.6 gr/month vs. 19.6 &+ 5.7 gr/month, Pv = 0.030), and were trending
towards higher doses of THC (1.8 & 1.3 gr/month vs. 1.3 &+ 1.2 gr/month, Pv = 0.053),
but not CBD. Fifty patients (33.6%) received MC for increasing appetite and improving
nutritional status, and 99 (66.4%) for other indications, including control of joint pain,
control of abdominal pain, improvement of sleep quality, and management of anxiety
and stress. Comparison between patients prescribed MC for improving appetite vs. other
indications is presented in Table 1. Patients who were treated with MC for improvement of
nutritional status had lower BMI, and higher rates of unintentional weight loss, and were
less biologically naive compared to patients treated for other indications.

The MC treatment indication for increasing appetite and dietary intake was associated
with higher monthly dose of prescribed MC (25.7 & 8.1 gr/month vs. 22.0 & 6.8 gr/month,
Pv = 0.005), and higher concentrations of THC (2.0 & 1.5 gr/month vs. 1.5 4= 1.1 gr/month,
Pv = 0.014), but not CBD. This was not seen for other indications, such as sleep qual-
ity (Pv =0.109), control of joint pain (Pv = 0.102), or management of anxiety and stress
(p =0.214).

Patients prescribed MC for improving appetite had significantly lower appetite score
at baseline, compared to patients treated for other indications (24.5 &+ 4.8 vs. 26.9 £ 4.4,
Pv = 0.012). Surprisingly, mean energy and protein intake at baseline did not differ between
these groups (33.3 & 13.4 kcal/kg vs. 32.7 & 11.9 kcal/kg, Pv = 0.879, and 1.6 &+ 0.8 vs.
1.5 £ 0.6 gr/kg, Pv = 0.668, respectively). Similarly, macronutrient content and proportion
of energy did not differ between the groups (for protein Pv = 0.688 and Pv = 0.605, for
carbohydrates Pv = 0.628 and Pv = 0.863, and for fat Pv = 0.787 and Pv = 0.902).

3.3. Effect of MC Treatment on Appetite and Dietary Intake

At three months of MC therapy, the mean SNAQ appetite score increased (Pv = 0.080),
but there were no significant differences in energy or macronutrient intake, and in patients’
BMI (Table 2). In addition, there was no significant change in intake of sugar (% of kcal),
saturated fatty acids, sodium, zinc, iron, vitamin C or essential amino acids.

Table 2. Nutritional outcomes of MC treatment throughout study visits.

Baseline 3 Months 6 Months Pv-Time
BMI (kg/m?, mean(se)) (n = 146) 23.1(2.5) 22.7 (2.5) 229 (2.5) 0.825
SNAQ appetite score (mean (se)) (n = 101) 25.6 (0.4) 27.2 (0.6) 26.8 (0.5) 0.064
Total energy (kcal/day, mean (se)) (n = 60) 2193 (86) 2025 (91) 2068 (99) 0.627
Protein (% of kcal, mean (se)) (n = 60) 0.1 (0.006) 0.1 (0.006) 0.2 (0.007) 0.089
Carbohydrates (% of kcal, mean (se)) (n = 60) 0.4 (0.010) 0.4 (0.010) 0.4 (0.011) 0.808
Fat (% of kcal, mean (se)) (n = 60) 0.3 (0.007) 0.3 (0.007) 0.3 (0.008) 0.993

Mixed models repeated measures analysis. Values are presented as estimated means and standard errors, with post
hoc least significant difference (LSD) pairwise comparisons. Abbreviations: MC—Medical Cannabis, BMI—Body
Mass Index, SNAQ—Simplified Nutritional Appetite Questionnaire.

Results did not change after stratifying according to adherence to therapy. The in-
crease in appetite was most prominent in patients prescribed MC for improving appetite
(24.9 4+ 3.8 at baseline vs. 27.4 + 3.7 after 3 months, Pv = 0.011). This was not seen in
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patients prescribed MC for other indications (26.2 =+ 3.6 at baseline vs. 27.1 & 4.2 after
3 months, Pv = 0.156) or in patients who changed or discontinued treatment regimen
(24.5 4+ 3.5 at baseline vs. 26.4 + 3.6 after 3 months, Pv = 0.390).

Interestingly, among patients with lower appetite scores, lower BMI and lower caloric
intake, higher MC dose and high THC/CBD ratio dose were prescribed compared to
patients with higher appetite scores. No significant change in appetite, dietary intake, or
BMI was detected in either MC treatment regimens. Patients who were MC experienced
reported higher appetite scores and higher caloric intake, but similar BMI, compared to
MC naive patients (Table 3).

On the other hand, among patients treated for raising appetite and improving nutri-
tional status, following 3 months of MC therapy, 34.0% (17/50 patients) reported a signifi-
cant increase in the SNAQ appetite score (>3 points). These patients had a durable increase
of SNAQ at 6 months (25.0 £ 3.9 at baseline vs. 28.0 &= 3.9 at 6 months, Pv = 0.009). This long-
term increase in appetite was not associated with an increase in caloric intake (1953 + 554
at baseline vs. 2019 4+ 418 at 6 months, Pv = 0.718), nor in BMI (22.6 + 3.1 kg/m2 at base-
line vs. 22.9 4 3.3 kg/m? at 6 months, Pv = 0.507). However, among patients without a
significant increase in appetite after 3 months of MC therapy, a significant decrease in BMI
was noticed at 6 months (24.1 + 3.7 at baseline vs. 23.4 + 3.6 at 6 months, Pv = 0.010). A
non-significant positive trend in fat and protein intake was seen among patients with a
significant improvement in appetite, compared with a negative trend seen among patients
without improved appetite (Figure 2).

DCarbohyd rate (gr/day)
BFat (griday)
M Protein (griday)

No rise in SNAQ score Rise in SNAQ score
(n=33) (n=17)

Figure 2. Difference in macronutrient intake after 6 months of MC therapy, by the change in appetite
at 3 months (among patients treated for raising appetite and improving nutritional status, n = 50).
Abbreviations: MC—Medical Cannabis, SNAQ—Simplified Nutritional Appetite Questionnaire.

Among the entire study group, four patients experienced a significant decrease in
SNAQ appetite score after 3 months of MC therapy (8.0%), and another two patients
reported this effect at 6 months of therapy (11.5%).
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Table 3. Changes in appetite, dietary intake and BMI after 3 months and 6 months of MC treatment,
stratified by treatment and cannabis use history.

SNAQ Appetite Score (Mean (se))

Baseline 3 Months 6 Months Pv-Time Pv-Treatment  Pv-Interaction
MC dose High dose 23.1(1.3) 25.1 (1.6) 24.5(1.4) 0.297
(gr/month) Low dose 256(08)  282(1.0) 263 (44) 0.604 0026 0950
THC dose High dose 24.5(0.9) 263 (1.1) 26.3 (1.0) 0.367
(gr/month) Low dose 23.8 (1.8) 26.6 (2.1) 23.8 (1.8) 0.425 0371 0581
CBD dose High dose 23.1 (1.0) 25.6 (1.2) 23.8(1.1) 0.304
(gr/month) Low dose 26.1(11)  280(15)  27.4(1L1) 0.601 0.004 0895
THC,/CBD High dose 25.0 (1.0) 269 (1.2) 26.8 (1.0) 0.391 0,050 063
dose ratio Low dose 23.4(12) 25.8 (1.5) 23.4(1.3) 0.422 ' '
Prior MC Experienced  25.5 (0.9) 27.5(1.2) 27.9 (1.0) 0.205
cannabisuse  MC naive 2021) 23425 19625 0574 0.001 0606
Total energy (kcal/day, mean (se))
Baseline 3 months 6 months Pv-time Pv-treatment Pv-interaction
MC dose High dose 2065 (509) 1531 (512) 2064 (516) 0.114
(gr/month) Low dose 2331(351)  2561(376) 2213 (351) 0.759 0040 0252
THC dose High dose 2035 (580) 1649 (582) 1877 (580) 0.388
(gr/month) Low dose 2503 (378) 2897 (429) 2768 (429) 0.780 <0001 0381
CBD dose High dose 2089 (236) 1861 (245) 2135 (279) 0.715
(gr/month) Low dose 2349 (332) 2314 (367) 2158 (306) 0.904 0312 0772
THC/CBD High dose 2202 (233)  1736(240) 2048 (233) 0.376 . 0265
dose ratio Low dose 2206 (344)  2711(391) 2376 (391) 0.628 ' '
Prior MC Experienced ~ 2381 (264) 2301 (283) 2180 (264) 0.951
cannabis use MC naive 1341 (221) 1048 (221) 1948 (221) 0.865 0.029 0734
BMI (kg/m?, mean (se))
Baseline 3 months 6 months Pv-time Pv-treatment Pv-interaction
MC dose High dose 20.4 (0.4) 20.5 (0.5) 20.3 (0.5) 0.755
(gr/month) Low dose 221(05)  226(06)  22.5(0.6) 0.981 <0001 0857
THC dose High dose 21.1 (2.0) 21.3 (2.1) 21.5(2.1) 0.833
(gr/month) Low dose 21.5 (1.0) 22.0 (1.1) 21.5(1.1) 0.870 0548 0867
CBD dose High dose 20.7 (2.1) 215 (2.1) 21.1(2.1) 0.988
(gr/month) Low dose 21905  21.8(07)  21.9(0.6) 0.679 0139 0819
THC/CBD High dose 21.4(0.5) 21.5 (0.6) 21.6 (0.6) 0.790 0550 0053
dose ratio Low dose 21.1(0.5) 21.7 (0.6) 21.4 (0.6) 0.959
Prior MC Experienced  21.1 (0.5) 21.7 (0.7) 21.3 (0.6) 0.975
cannabis use MC naive 21.9 (0.8) 21.7 (1.0) 21.6 (1.0) 0.812 0922 0970

Mixed models repeated measures analysis. Values are presented as estimated means and standard errors. Abbrevi-
ations: MC—Medical Cannabis, BMI—Body Mass Index, SNAQ—Simplified Nutritional Appetite Questionnaire,
THC—tetrahydrocannabinol, CBD—cannabidiol.

3.4. Adherence to Treatment and Safety

At the second visit, 27 (30.6%) patients reported stopping the treatment or decreased
their baseline MC prescribed dose. Side effects to treatment were reported among 62.5%
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(n = 55) of patients. The proportion of reported side effects did not differ between patients
who changed or discontinued treatment compared to those who maintained their prescribed
regimen throughout 3 months of follow-up (66.7% vs. 61.7% respectively, Pv = 0.665)
(Supplementary Table S1).

4. Discussion

In this study, we prospectively followed patients prescribed MC as part of their
routine therapy at the IBD clinic of the TASMC, through 6 months of treatment. We found
that, in these patients, MC was associated with a non-significant increase in appetite and
BMI. Among patients treated for raising appetite and improving nutritional status, 34.0%
(17 /50 patients) reported a significant increase in appetite, following a positive trend in
dietary intake.

More than 50% of the patients reported prior cannabis use for symptom control. This
rate is in line with previous reports of cannabis use among patients with IBD, reported
by 15-60% of patients in multiple surveys [26-28]. Patients treated with MC in our study
for appetite improvement had lower appetite scores at enrollment, higher rates of pre-
treatment weight loss, higher rates of underweight, and were more experienced with
biologic therapy compared to patients treated for other indications. There was no difference
from patients treated for other indications in disease duration, clinical disease activity,
or extra-intestinal manifestations. Interestingly, both patient groups reported similar
caloric intake and macronutrient distribution at baseline, implying a difference in either
nutrient absorption capacity, basal energy requirements, or dietary quality. In accordance
with previous studies, patients with IBD did not have increased energy expenditure as a
direct result of their disease [5,29]. However, dietary intake of patients with IBD may be
inadequate to meet even basic requirements, possibly due to malabsorption and disease-
related or functional symptoms [30]. This may be aligned with the higher proportion of
patients with an ileal pouch-anal anastomosis in the group of patients treated for raising
their appetite, as these patients are characterized by high proportions of malabsorptive and
functional symptoms [31].

Patients were treated with 23.2 £ 7.4 gr/month of MC, while MC dose and THC
concentration was higher for patients who were treated to boost their appetite and improve
nutritional status. This is compatible with reports supporting the effectiveness of high
dose THC MC in increasing appetite, and a potential loss of appetite caused by a high
dose CBD MC [32]. Indeed, following MC therapy, a third of the patients reported a
significant increase in their appetite. On the other hand, increased appetite was not
associated with significant differences in energy, macronutrient, and micronutrient intake
or BMI. Eventually, after 6 months of MC therapy, a non-significant increase in protein
and fat intake was noted, and a modest increase in BMI was detected among patients
who reported an increase in their appetite after 3 months. Furthermore, patients whose
appetite did not increase after 3 months of MC therapy, experienced a non-significant
decrease in their nutrient intake, and a significant decrease in their mean BMI by 6 months.
These results may imply that among some patients with IBD, MC treatment can be used to
increase appetite, which may prevent weight loss. Notable is the fact that patients were
prescribed MC without any other additional treatment per protocol, including dietary
consultation, which may have had a significant impact on patient’s dietary choice and
total intake. Consumption of MC was not associated with significant weight gain, perhaps
implicating the need for a combined use of MC and dietary consultation, which may
enhance clinical outcomes. There is also the possibility that cases with an active disease,
malabsorptive disease, or those with functional symptoms, will not necessarily benefit
from higher dietary intake.

The stability in diet and in body weight is aligned with results seen in other reports of
lower obesity rates among MC users [33], weight stability in MC users for other medical
conditions [34] and in recreational users of MC [35,36]. Recent comprehensive reviews
conclude that, although studies on the effects of MC on weight and metabolism have
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been performed, further investigation is warranted on a larger scale to help define the
most appropriate dosage and effectiveness of cannabinoids in treating weight loss and
cachexia [37,38]. Notably, the result of weight stability may be a preferable outcome in
patients with various IBD symptoms often associated with weight loss, or some clinical
circumstances in which patients have strict dietary needs, such as diabetes, some renal
and liver disease and even celiac disease. The lack of weight gain may enhance use of MC
for other indications in obese patients who may be reluctant to use MC due to the fear of
gaining weight.

Previous studies have shown conflicting results regarding the ability of MC to improve
appetite, dietary intake and nutritional status. Some studies showed that cannabinoids
had the potential to reduce pain, nausea, and vomiting, and improve appetite, caloric
intake and body weight, in patients with cancer [39], multiple sclerosis [40], HIV [41],
and anorexia nervosa [42]. On the other hand, multiple studies including meta-analyses
reported low—-moderate evidence to support the use of cannabinoids for the treatment of
malnutrition [43,44]. Furthermore, some raised concern regarding side effects and potential
harm to patients [43,45,46]. The mechanism of cannabinoid activity is related to G-protein
coupled with cannabinoid 1 and 2 receptors (CB1/2). Cannabinoid receptors are expressed
not only in the brain, but also in the gut and other peripheral organs involved in food intake,
metabolism, and energy homeostasis. It is postulated that activation of the cannabinoid
receptors by either endocannabinoids or exogenous cannabinoids acutely stimulates food
craving, intake, and reward, whereas antagonism of the cannabinoid receptors reduces food
intake and body weight [47,48]. However, more studies are required to shed light on the
complexity of this cross-talk as, for example, acute versus chronic cannabis use may lead
to different, and even opposite, outcomes [49]. In our study, a relatively large proportion
of patients reported chronic use of cannabis, but we could not account for previous MC
dose or duration of use. Patients who reported prior use of MC were expected to show
moderate changes in diet, since they may have been treated with similar MC doses before
and throughout the study, and indeed showed a non-significant decrease in caloric intake
and BMI after 6 months of follow-up. These were not documented in patients who were
naive to MC. The large proportion of patients who were MC experienced may explain the
negative results detected in our sample of patients.

Limitations of our study include the observational nature of the study, including its
intrinsic information bias. Nutritional status was assessed using BMI and might have
been better represented using body composition analysis. Also, loss to follow-up and
lack of compliance in answering questionnaires in long term follow-up visits are a major
limitation but are anticipated in a real-world setting. Consequently, statistical power is
limited and firm conclusions regarding each of the indications, clinical phenotypes or
treatment strategies for the patients could not be performed due to the small number of
patients in each group. Adherence to therapy, dietary and appetite endpoints were self-
reported, potentially exposing the information to recall bias. Importantly, since MC was
prescribed to all patients, and was not compared to another appetite-inducing strategies
such as pharmacologic agents, we cannot conclude that it is more effective than any
other treatment. Last, our study population is composed of patients treated in a tertiary
hospital, limiting generalizability of results due to potential referral filter bias. On the other
hand, advantages of this study include a real-world prospective design that enabled the
obtaining of data in a meticulous and standardized manner using validated and detailed
questionnaires. The study population was relatively large, with diverse demographic and
medical characteristics, and treated for their disease in the same clinical setting, by the same
physician, who clinically evaluated the patients throughout the study visits to prevent
differential information bias.

5. Conclusions

MC may be a potential strategy to increase appetite among some patients with IBD,
which may prevent further weight loss, but is not associated with a significant increase
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in caloric intake or in BMI. Larger samples and longer follow-up studies are needed to
produce high quality results with increased external validity, statistical power and long-
term results. Additionally, future studies may gain by assessing the combined effect of MC
and dietary consultation aimed at improving nutritional status in patients with IBD.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/nu16010078/s1. Table S1: Comparison of patients according to
their compliance with MC therapy.

Author Contributions: Conceptualization, N.F1., D.M., N.M. and A.H.; Data curation, C.S.; Formal
analysis, N.EI. and M.Y.-G.; Investigation, N.F.I. and A.H.; Methodology, N.EL, D.M., N.M. and A .H.;
Resources, D.M. and N.M.; Writing—original draft, N.EI. and A .H.; Writing—review and editing,
D.M. and N.M. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Institutional Review Board (or Ethics Committee) of Tel Aviv
Sourasky Medical Center (TASMC) (protocol code TLV 0250-17 approved 16 July 2017 and TLV
0276-19 approved 10 July 2019).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.
Data Availability Statement: Data is unavailable due to privacy restrictions.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1.

@

10.

11.

12.

13.

14.

15.

Park, J.; Jeong, G.H.; Song, M.; Yon, D.K; Lee, S.W.; Koyanagi, A.; Jacob, L.; Kostev, K.; Dragioti, E.; Radua, J.; et al. The Global,
Regional, and National Burden of Inflammatory Bowel Diseases, 1990-2019: A Systematic Analysis for the Global Burden of
Disease Study 2019. Dig. Liver Dis. 2023, 55, 1352-1359. [CrossRef]

Wang, R.; Li, Z.; Liu, S.; Zhang, D. Global, Regional and National Burden of Inflammatory Bowel Disease in 204 Countries and
Territories from 1990 to 2019: A Systematic Analysis Based on the Global Burden of Disease Study 2019. BM] Open 2023, 13,
e065186. [CrossRef]

Lin, A.; Micic, D. Nutrition Considerations in Inflammatory Bowel Disease. Nutr. Clin. Pract. 2021, 36, 298-311. [CrossRef]
Unal, N.G.; Orug, N.; Tomey, O,; Omer Oziitemiz, A. Malnutrition and Sarcopenia Are Prevalent among Inflammatory Bowel
Disease Patients with Clinical Remission. Eur. J. Gastroenterol. Hepatol. 2021, 33, 1367-1375. [CrossRef]

Balestrieri, P.; Ribolsi, M.; Guarino, M.P.L.; Emerenziani, S.; Altomare, A.; Cicala, M. Nutritional Aspects in Inflammatory Bowel
Diseases. Nutrients 2020, 12, 372. [CrossRef]

Pulley, J.; Todd, A.; Flatley, C.; Begun, J]. Malnutrition and Quality of Life among Adult Inflammatory Bowel Disease Patients.
JGH Open 2020, 4, 454-460. [CrossRef]

Bischoff, S.C.; Escher, J.; Hébuterne, X.; Kiek, S.; Krznaric, Z.; Schneider, S.; Shamir, R.; Stardelova, K.; Wierdsma, N.; Wiskin, A.E.;
et al. ESPEN Practical Guideline: Clinical Nutrition in Inflammatory Bowel Disease. Clin. Nutr. 2020, 39, 632-653. [CrossRef]
Sriranganathan, D.; Segal, ].P.; Garg, M. Biologics Recommendations in the ECCO Guidelines on Therapeutics in Crohn’s Disease:
Medical Treatment. Frontline Gastroenterol. 2022, 13, 168-170. [CrossRef]

Greywoode, R.; Cunningham, C.; Hollins, M.; Aroniadis, O. Medical Cannabis Use Patterns and Adverse Effects in Inflammatory
Bowel Disease. J. Clin. Gastroenterol. 2022, 57, 824-829. [CrossRef]

Swaminath, A.; Berlin, E.P,; Cheifetz, A.; Hoffenberg, E.; Kinnucan, J.; Wingate, L.; Buchanan, S.; Zmeter, N.; Rubin, D.T. The Role
of Cannabis in the Management of Inflammatory Bowel Disease: A Review of Clinical, Scientific, and Regulatory Information.
Inflamm. Bowel Dis. 2019, 25, 427-435. [CrossRef]

Kienzl, M.; Storr, M.; Schicho, R. Cannabinoids and Opioids in the Treatment of Inflammatory Bowel Diseases. Clin. Transl.
Gastroenterol. 2020, 11, €00120. [CrossRef]

Hasenoehrl, C.; Storr, M.; Schicho, R. Cannabinoids for Treating Inflammatory Bowel Diseases: Where Are We and Where Do We
Go? Expert Rev. Gastroenterol. Hepatol. 2017, 11, 329-337. [CrossRef]

Di Marzo, V.; Piscitelli, F. The Endocannabinoid System and Its Modulation by Phytocannabinoids. Neurotherapeutics 2015, 12,
692-698. [CrossRef]

Ligresti, A.; De Petrocellis, L.; Di Marzo, V. From Phytocannabinoids to Cannabinoid Receptors and Endocannabinoids: Pleiotropic
Physiological and Pathological Roles Through Complex Pharmacology. Physiol. Rev. 2016, 96, 1593-1659. [CrossRef]

Naftali, T. An Overview of Cannabis Based Treatment in Crohn’s Disease. Expert Rev. Gastroenterol. Hepatol. 2020, 14, 253-257.
[CrossRef]


https://www.mdpi.com/article/10.3390/nu16010078/s1
https://www.mdpi.com/article/10.3390/nu16010078/s1
https://doi.org/10.1016/j.dld.2023.04.003
https://doi.org/10.1136/bmjopen-2022-065186
https://doi.org/10.1002/ncp.10628
https://doi.org/10.1097/MEG.0000000000002044
https://doi.org/10.3390/nu12020372
https://doi.org/10.1002/jgh3.12278
https://doi.org/10.1016/j.clnu.2019.11.002
https://doi.org/10.1136/flgastro-2021-101881
https://doi.org/10.1097/MCG.0000000000001782
https://doi.org/10.1093/ibd/izy319
https://doi.org/10.14309/ctg.0000000000000120
https://doi.org/10.1080/17474124.2017.1292851
https://doi.org/10.1007/s13311-015-0374-6
https://doi.org/10.1152/physrev.00002.2016
https://doi.org/10.1080/17474124.2020.1740590

Nutrients 2024, 16, 78 12 of 13

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.
38.

39.

40.

41.

Giorgi, V.; Marotto, D.; Batticciotto, A.; Atzeni, F.; Bongiovanni, S.; Sarzi-Puttini, P. Cannabis and Autoimmunity: Possible
Mechanisms of Action. ImmunoTargets Ther. 2021, 10, 261-271. [CrossRef]

Klein, T.W. Cannabinoid-Based Drugs as Anti-Inflammatory Therapeutics. Nat. Rev. Immunol. 2005, 5, 400-411. [CrossRef]
Naftali, T.; Mechulam, R.; Marii, A.; Gabay, G.; Stein, A.; Bronshtain, M.; Laish, I.; Benjaminov, F.; Konikoff, EM. Low-Dose
Cannabidiol Is Safe but Not Effective in the Treatment for Crohn’s Disease, a Randomized Controlled Trial. Dig. Dis. Sci. 2017, 62,
1615-1620. [CrossRef]

Naftali, T.; Bar-Lev Schleider, L.; Almog, S.; Meiri, D.; Konikoff, EM. Oral CBD-Rich Cannabis Induces Clinical but Not Endoscopic
Response in Patients with Crohn’s Disease, a Randomised Controlled Trial. J. Crohns Colitis 2021, 15, 1799-1806. [CrossRef]
Lahat, A.; Lang, A.; Ben-Horin, S. Impact of Cannabis Treatment on the Quality of Life, Weight and Clinical Disease Activity in
Inflammatory Bowel Disease Patients: A Pilot Prospective Study. Digestion 2012, 85, 1-8. [CrossRef]

Dalavaye, N.; Erridge, S.; Nicholas, M.; Pillai, M.; Bapir, L.; Holvey, C.; Coomber, R.; Rucker, ].J.; Hoare, J.; Sodergren, M.H.
The Effect of Medical Cannabis in Inflammatory Bowel Disease: Analysis from the UK Medical Cannabis Registry. Expert Rev.
Gastroenterol. Hepatol. 2023, 17, 85-98. [CrossRef] [PubMed]

Nduma, B.N.; Mofor, K.A.; Tatang, J.; Ekhator, C.; Ambe, S.; Fonkem, E. The Use of Cannabinoids in the Treatment of Inflammatory
Bowel Disease (IBD): A Review of the Literature. Cureus 2023, 15, e36148. [CrossRef] [PubMed]

Hammond, S.; Erridge, S.; Mangal, N.; Pacchetti, B.; Sodergren, M.H. The Effect of Cannabis-Based Medicine in the Treatment of
Cachexia: A Systematic Review and Meta-Analysis. Cannabis Cannabinoid Res. 2021, 6, 474-487. [CrossRef] [PubMed]

Héuser, W.; Welsch, P; Klose, P.; Radbruch, L.; Fitzcharles, M.-A. Efficacy, Tolerability and Safety of Cannabis-Based Medicines for
Cancer Pain: A Systematic Review with Meta-Analysis of Randomised Controlled Trials. Schmerz 2019, 33, 424-436. [CrossRef]
[PubMed]

Lau, S.; Pek, K.; Chew, J.; Lim, J.P; Ismail, N.H.; Ding, Y.Y.; Cesari, M.; Lim, W.S. The Simplified Nutritional Appetite Questionnaire
(SNAQ) as a Screening Tool for Risk of Malnutrition: Optimal Cutoff, Factor Structure, and Validation in Healthy Community-
Dwelling Older Adults. Nutrients 2020, 12, 2885. [CrossRef] [PubMed]

Neufeld, T.; Pfuhlmann, K.; Stock-Schroer, B.; Kairey, L.; Bauer, N.; Hauser, W.; Langhorst, J]. Cannabis Use of Patients with
Inflammatory Bowel Disease in Germany: A Cross-Sectional Survey. Z. Gastroenterol. 2021, 59, 1068-1077. [CrossRef] [PubMed]
Naftali, T. Cannabis for Inflammatory Bowel Diseases: Should We Follow the Wisdom of the Crowd? Isr. Med. Assoc. J. 2019, 21,
756-758.

Velez-Santiago, A.; Alvarez-Torres, E.; Martinez-Rodriguez, R.; Candal-Rivera, E.; Muniz-Camacho, L.; Ramos-Burgos, L.; Torres,
E.A. A Survey of Cannabis Use among Patients with Inflammatory Bowel Disease (IBD). Int. J. Environ. Res. Public Health 2023, 20,
5129. [CrossRef]

Forbes, A.; Escher, J.; Hébuterne, X.; Ktek, S.; Krznaric, Z.; Schneider, S.; Shamir, R.; Stardelova, K.; Wierdsma, N.; Wiskin, A.E.;
et al. ESPEN Guideline: Clinical Nutrition in Inflammatory Bowel Disease. Clin. Nutr. 2017, 36, 321-347. [CrossRef]

Colombel, J.-E,; Shin, A.; Gibson, P.R. Functional Gastrointestinal Symptoms in Patients with Inflammatory Bowel Disease: A
Clinical Challenge. Clin. Gastroenterol. Hepatol. 2019, 17, 380-390.e1. [CrossRef]

Carcamo, L.; Miranda, P.; Zuaiiga, A.; Alexander, E.; Molina, M.E.; Urrejola, G.; Larach, T.; Miguieles, R.; Bellolio, F. Ileal
Pouch-Anal Anastomosis in Ulcerative Colitis: Outcomes, Functional Results, and Quality of Life in Patients with More than
10-Year Follow-Up. Int. ]. Color. Dis. 2020, 35, 747-753. [CrossRef] [PubMed]

Fraguas-Sanchez, A.L; Torres-Sudrez, A.I. Medical Use of Cannabinoids. Drugs 2018, 78, 1665-1703. [CrossRef] [PubMed]

Le Strat, Y.; Le Foll, B. Obesity and Cannabis Use: Results from 2 Representative National Surveys. Am. J. Epidemiol. 2011, 174,
929-933. [CrossRef] [PubMed]

Lent, M.R,; Visek, M.; Syracuse, P.; Dugosh, K.L.; Festinger, D.S. Weight Stability in Adults with Obesity Initiating Medical
Marijuana Treatment for Other Medical Conditions. J. Cannabis Res. 2022, 4, 48. [CrossRef] [PubMed]

Beulaygue, I.C.; French, M.T. Got Munchies? Estimating the Relationship between Marijuana Use and Body Mass Index. |. Ment.
Health Policy Econ. 2016, 19, 123-140. [PubMed]

Alshaarawy, O.; Anthony, ].C. Are Cannabis Users Less Likely to Gain Weight? Results from a National 3-Year Prospective Study.
Int. J. Epidemiol. 2019, 48, 1695-1700. [CrossRef] [PubMed]

Bodine, M.; Kemp, A K. Medical Cannabis Use in Oncology. In StatPearls; StatPearls Publishing: Treasure Island, FL, USA, 2023.
Reuter, S.E.; Martin, J.H. Pharmacokinetics of Cannabis in Cancer Cachexia-Anorexia Syndrome. Clin. Pharmacokinet. 2016, 55,
807-812. [CrossRef] [PubMed]

Wang, J.; Wang, Y.; Tong, M.; Pan, H.; Li, D. Medical Cannabinoids for Cancer Cachexia: A Systematic Review and Meta-Analysis.
BioMed Res. Int. 2019, 2019, 2864384. [CrossRef]

Langford, R.M.; Mares, J.; Novotna, A.; Vachova, M.; Novakova, I.; Notcutt, W.; Ratcliffe, S. A Double-Blind, Randomized,
Placebo-Controlled, Parallel-Group Study of THC/CBD Oromucosal Spray in Combination with the Existing Treatment Regimen,
in the Relief of Central Neuropathic Pain in Patients with Multiple Sclerosis. J. Neurol. 2013, 260, 984-997. [CrossRef]

Bedi, G.; Foltin, R.W.; Gunderson, E.W.; Rabkin, J.; Hart, C.L.; Comer, 5.D.; Vosburg, S.K.; Haney, M. Efficacy and Tolerability of
High-Dose Dronabinol Maintenance in HIV-Positive Marijuana Smokers: A Controlled Laboratory Study. Psychopharmacology
2010, 212, 675-686. [CrossRef]


https://doi.org/10.2147/ITT.S267905
https://doi.org/10.1038/nri1602
https://doi.org/10.1007/s10620-017-4540-z
https://doi.org/10.1093/ecco-jcc/jjab069
https://doi.org/10.1159/000332079
https://doi.org/10.1080/17474124.2022.2161046
https://www.ncbi.nlm.nih.gov/pubmed/36562418
https://doi.org/10.7759/cureus.36148
https://www.ncbi.nlm.nih.gov/pubmed/37065370
https://doi.org/10.1089/can.2021.0048
https://www.ncbi.nlm.nih.gov/pubmed/34664988
https://doi.org/10.1007/s00482-019-0373-3
https://www.ncbi.nlm.nih.gov/pubmed/31073761
https://doi.org/10.3390/nu12092885
https://www.ncbi.nlm.nih.gov/pubmed/32967354
https://doi.org/10.1055/a-1400-2768
https://www.ncbi.nlm.nih.gov/pubmed/34157755
https://doi.org/10.3390/ijerph20065129
https://doi.org/10.1016/j.clnu.2016.12.027
https://doi.org/10.1016/j.cgh.2018.08.001
https://doi.org/10.1007/s00384-020-03529-7
https://www.ncbi.nlm.nih.gov/pubmed/32067061
https://doi.org/10.1007/s40265-018-0996-1
https://www.ncbi.nlm.nih.gov/pubmed/30374797
https://doi.org/10.1093/aje/kwr200
https://www.ncbi.nlm.nih.gov/pubmed/21868374
https://doi.org/10.1186/s42238-022-00157-6
https://www.ncbi.nlm.nih.gov/pubmed/36030222
https://www.ncbi.nlm.nih.gov/pubmed/27572145
https://doi.org/10.1093/ije/dyz044
https://www.ncbi.nlm.nih.gov/pubmed/30879064
https://doi.org/10.1007/s40262-015-0363-2
https://www.ncbi.nlm.nih.gov/pubmed/26883879
https://doi.org/10.1155/2019/2864384
https://doi.org/10.1007/s00415-012-6739-4
https://doi.org/10.1007/s00213-010-1995-4

Nutrients 2024, 16, 78 13 of 13

42.

43.

44.

45.

46.

47.

48.

49.

Andries, A,; Frystyk, J.; Flyvbjerg, A.; Steving, R K. Changes in IGF-I, Urinary Free Cortisol and Adipokines during Dronabinol
Therapy in Anorexia Nervosa: Results from a Randomised, Controlled Trial. Growth Horm. IGF Res. 2015, 25, 247-252. [CrossRef]
[PubMed]

Whiting, P.E; Wolff, R.E; Deshpande, S.; Di Nisio, M.; Duffy, S.; Hernandez, A.V.; Keurentjes, ].C.; Lang, S.; Misso, K.; Ryder, S.;
et al. Cannabinoids for Medical Use: A Systematic Review and Meta-Analysis. JAMA 2015, 313, 2456-2473. [CrossRef] [PubMed]
Simon, L.; Baldwin, C.; Kalea, A.Z; Slee, A. Cannabinoid Interventions for Improving Cachexia Outcomes in Cancer: A Systematic
Review and Meta-Analysis. |. Cachexia Sarcopenia Muscle 2022, 13, 23—41. [CrossRef] [PubMed]

Zeraatkar, D.; Cooper, M.A.; Agarwal, A.; Vernooij, RW.M.; Leung, G.; Loniewski, K.; Dookie, J.E.; Ahmed, M.M.; Hong, B.Y,;
Hong, C.; et al. Long-Term and Serious Harms of Medical Cannabis and Cannabinoids for Chronic Pain: A Systematic Review of
Non-Randomised Studies. BM] Open 2022, 12, e054282. [CrossRef] [PubMed]

Nugent, S.M.; Morasco, B.J.; O’Neil, M.E.; Freeman, M.; Low, A.; Kondo, K.; Elven, C.; Zakher, B.; Motu’apuaka, M.; Paynter, R.;
et al. The Effects of Cannabis among Adults with Chronic Pain and an Overview of General Harms: A Systematic Review. Ann.
Intern. Med. 2017, 167, 319-331. [CrossRef] [PubMed]

Harrold, J.A.; Elliott, ].C.; King, P.J.; Widdowson, P.S.; Williams, G. Down-Regulation of Cannabinoid-1 (CB-1) Receptors in
Specific Extrahypothalamic Regions of Rats with Dietary Obesity: A Role for Endogenous Cannabinoids in Driving Appetite for
Palatable Food? Brain Res. 2002, 952, 232-238. [CrossRef]

Ravinet Trillou, C.; Delgorge, C.; Menet, C.; Arnone, M.; Soubrié, P. CB1 Cannabinoid Receptor Knockout in Mice Leads to
Leanness, Resistance to Diet-Induced Obesity and Enhanced Leptin Sensitivity. Int. J. Obes. 2004, 28, 640-648. [CrossRef]
Maykut, M.O. Health Consequences of Acute and Chronic Marihuana Use. Prog. Neuropsychopharmacol. Biol. Psychiatry 1985, 9,
209-238. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1016/j.ghir.2015.07.006
https://www.ncbi.nlm.nih.gov/pubmed/26248813
https://doi.org/10.1001/jama.2015.6358
https://www.ncbi.nlm.nih.gov/pubmed/26103030
https://doi.org/10.1002/jcsm.12861
https://www.ncbi.nlm.nih.gov/pubmed/34881518
https://doi.org/10.1136/bmjopen-2021-054282
https://www.ncbi.nlm.nih.gov/pubmed/35926992
https://doi.org/10.7326/M17-0155
https://www.ncbi.nlm.nih.gov/pubmed/28806817
https://doi.org/10.1016/S0006-8993(02)03245-6
https://doi.org/10.1038/sj.ijo.0802583
https://doi.org/10.1016/0278-5846(85)90085-5

	Introduction 
	Materials and Methods 
	Study Population 
	Data Collection 
	MC Treatment and Dose Calculation 
	Appetite, Nutritional Status and Intake 
	Statistical Analysis 

	Results 
	Study Population Characteristics 
	Treatment Dose and Indications at Baseline 
	Effect of MC Treatment on Appetite and Dietary Intake 
	Adherence to Treatment and Safety 

	Discussion 
	Conclusions 
	References

