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Objective: To evaluate the effects of tetrahydrocannabinol (THC):cannabinoid (CBD) (1:1) oil in reducing chemotherapy-induced 
nausea and vomiting (CINV) in gynecologic cancer patients who received moderate-to-high emetogenic chemotherapy.
Material and Method: This was a randomized, double-blinded, crossover and placebo-controlled trial. The study was conducted at 
the Gynecologic Oncology Units, Bhumibol Adulyadej Hospital (BAH), Royal Thai Air Force, Bangkok, Thailand, between August 
and November 2022. Participants had gynecologic cancer and received moderate-to-high emetogenic chemotherapy. Subjects were 
randomized and divided into two groups (A and B) based on the block of four randomization method. In the first cycle, groups A and 
B received THC:CBD extract oil 1:1 (TCEO) and placebo before chemotherapy administration. In the second cycle, groups A and 
B received placebo and TCEO before chemotherapy administration. Both groups received per protocol antiemetic medication during 
chemotherapy. Nausea score and side effects were recorded.
Results: A total of 60 cases were recruited. After exclusion, 54 cases were included in the study. The mean age of participants was 
54.4 years. The mean body mass index (BMI) was 26.5 kg/m2. Fifty-nine (21/54) percent cases were the advanced stages of cancer. 
The nausea score of TCEO and placebo groups were 2.11 and 2.99, respectively (P < 0.05). More than half of the participants (36/54) 
reported dizziness and sedation side effects. Dry mouth, confusion, anxiety, and palpitation of both groups were comparable.
Conclusion: The cannabinoid extract (THC:CBD) was an appropriate adjuvant agent to reduce CINV in patients with gynecologic 
cancer who received high-emetogenic chemotherapy. Dizziness and sedation were the major side effects.
Keywords: CINV, THC, CBD, cannabis

Introduction
Chemotherapy is an effective standard treatment for gynecologic malignancy. Despite the usefulness and efficacy of 
chemotherapy, it is still associated with numerous side effects, especially chemotherapy-induced nausea and vomiting 
(CINV). CINV is one of the most common adverse effects and leads to significant morbidity and deterioration of 
patients’ quality of life.1 As a consequence, noncompliance to chemotherapy treatment can be frequently observed.2,3

CINV can be divided into five different phases: The acute phase is defined as CINV occurring within 24 h post 
chemotherapy, delayed phase is defined as CINV occurring within 24–120 h and may last 6–7 days, anticipatory phase is 
when patients have CINV prior to administration of future chemotherapy, breakthrough phase is when patients have 
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CINV within 5 days of prophylactic antiemetic agents, and refractory phase is when CINV occurs in subsequent 
chemotherapy cycles following prior failure of prophylactic treatment.4 Delayed phase is more common and severe 
than the other phases manner and is resistant to antiemetic treatment.5

According to NCCN guidelines, standard antiemetic agents for patients receiving moderate and high emetogenic 
chemotherapy include 5-HT3 antagonists, dexamethasone, NK1 RAs, and olanzapine. However, NK1 RAs and olanza
pine were added for patients receiving high emetic risk chemotherapy. Platinum-based chemotherapy (cisplatin and 
carboplatin) were the backbone of chemotherapy regimen in gynecologic cancer and were classified as high emetic risk. 
Lorazepam and a histamine (H2) blocker or a proton pump inhibitor may also be added to all these regimens to manage 
anxiety and dyspepsia/reflux-related symptoms, respectively.4 Although the use of antiemetic agents have improved, 
CINV remains an issue with most patients.

The endocannabinoid system is associated with the control of nausea and vomiting through cannabinoid receptors 1 
(CB1) and cannabinoid receptors 2 (CB2). CB1 receptors are mainly found in the central venous system and CB2 
receptors are located mainly in the peripheral. Both CB1 and CB2 are found in the dorsal vagal complex at the center for 
emetogenic stimuli.6 The activation of these receptors results in inhibition of emesis. Accordingly, the blockade of CB1 
cannabinoid receptors induces vomiting. This supports CB1 and CB2 function roles within the areas of the brain related 
to nausea and vomiting.7–10

Cannabis sativa L. (marijuana or hemp) (Cannabinaceae) belongs to a group of herbaceous shrubs. There are now 
over 700 varieties of cannabis from which hundreds of compounds have been identified. The main compounds for 
medical use include delta-9-tetrahydrocannabinol (THC), the psychoactive compound, and cannabidiol (CBD) which is 
a non-psychoactive compound.10 Both THC and CBD are partial agonists at CB1 receptors. By contrast, CBD acts as 
a weak antagonist to both CB1 and CB2 receptors so that it can reverse the effect of the agonist.11

In Thailand, the Narcotics Act (N0.7) of 2019 allows the use of cannabis for medical treatment under the supervision 
of licensed physicians. There are only three types of natural cannabis oil produced by the Government Pharmaceutical 
Organization (GPO) in Thailand, namely THC, CBD, and THC: CBD (1:1). There are very limited studies on the 
efficiency, tolerability, and side effects of cannabis oil in the treatment and prevention of CINV in Thailand. Hence, the 
objective of this study was to evaluate the effects of THC:CBD oil in reducing CINV in gynecologic cancer patients who 
underwent high-emetogenic chemotherapy.

Materials and Methods
This was a randomized, double-blinded, crossover, placebo-controlled trial. And the study was approved in 2021 by the 
ethics committee of Bhumibol Adulyadej Hospital in Thailand (IRB: No. 96/64) (TCTR20220829003). The study was 
conducted in accordance with the Declaration of Helsinki. Patients were enrolled from August to November 2022 at 
Bhumibol Adulyadej Hospital, Royal Thai Air Force, Bangkok, Thailand.

Study Population
Patients with gynecologic malignancies treated with moderate-to-high emetogenic chemotherapy at Bhumibol Adulyadej 
Hospital were enrolled. All participants were ≥ 18 years old and had a performance status of Eastern Cooperative 
Oncology Group (ECOG) ranging from 0 to 2. All participants provided informed consent to receive standard antiemetic 
medication that included 20 mg dexamethasone, 8 mg ondansetron, and 50 mg ranitidine which were injected 30 min 
before chemotherapy administration. Thereafter, oral ondansetron (8 mg) was given twice a day. The chemotherapy 
session was separated between cycle at least 21 days. Home medication included one ondansetron tablet (8 mg twice 
a day) and two tablets (5 mg twice a day for 5 days). Therefore, the antiemetic-free duration between chemotherapy 
cycles was considered a washout period.

Patients with following characteristics were excluded from the study:

Subjects with contraindications to cannabis oil extracts such as cardiovascular disease, history of substance abuse, 
epilepsy or recurrent seizures, history of psychiatric disorders, vehicle driving or working with machines cannot be 
refrained
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Subjects with neurological disease or gastrointestinal obstruction with nausea-induced and/or vomiting, where anti- 
nausea and vomiting drugs are needed regularly
Subjects who received brain, stomach, and/or pelvic floor irradiation in the week before participating in our study or 
those needing radiation therapy during the study
Subjects who used cannabis extract 30 days before participating in the study
Subjects with history of allergy to cannabis or cannabis extract
Pregnancy and, breastfeeding women, and those unable to conceive
Persons with serum creatinine ≥2 mg/dL
Persons with AST, ALT ≥2.5 times over normal limits

Procedures
THC:CBD extract oil 1:1 (CX) in this study was manufactured by Thai GPO (in a 5 mL droplet bottle container). 
One mL of CX contained 2.7 mg of THC and 2.5 mg of CBD. The placebo was stored in an identical CX container that 
contained the same oil base and had similar appearance. The bottles were labelled as 1 and 2 for consequent cycle use. 
After informed consent were signed, participants were randomized into two groups based on the block of four technique. 
Dose of chemotherapy agents were AUC 5 of carboplatin and 70 mg/m2 of cisplatin. Paclitaxel dose was 175 mg per 
square meter.

Group A received CX (labeled as “Cycle 1”) in the first chemotherapy cycle and received placebo 30 min before 
chemotherapy (labeled as “Cycle 2”) in the next chemotherapy cycle (consequent cycle). Group B received placebo 30 
min before chemotherapy (“Cycle 1”) in the first chemotherapy cycle and received CX (labeled as “Cycle 2”) in the next 
chemotherapy cycle.

Both investigators and subjects were blinded. The subject’s name and cycle number were labelled on the container. 
The specific container was given to subjects before each cycle of chemotherapy. The after-use container was sent back to 
the investigator. The return containers were checked to evaluate the usage dose.

In prior cycles, participants were assigned to use the bottles labeled as “Cycle 1”. During day 1 to day 3, participants 
were advised to take one drop via sublingual route once in the morning and once in the evening before mealtime. On 
days 4 and 5, participants took one drop via the sublingual route in the morning, afternoon, and evening before mealtime. 
For the next cycle, with at least 21 days for the washout period, the second bottles labeled as “Cycle 2” were handed out 
and with the same instructions. All participants received the CINV prophylaxis according to National Comprehensive 
Cancer Network Antiemesis Version 1.2022.4

The record form comprised a self-administered questionnaire including nausea score, side effects, and drug com
pliance. Nausea score was measured by the participants numeric 11-point rating scale (0 = no nausea and 10 = worst 
possible nausea). The adverse events effect was also recorded. Participants self-filled a questionnaire for 5 consecutive 
days after completion of chemotherapy. (Day one = 0–24 h after chemotherapy, Days 2–5 = 24 −120 h after chemother
apy). The demographic characteristics of subjects were obtained by interviewing, with a structural questionnaire filled out 
by the interviewer.

The sample size was calculated by using the Minitab program version 21.2 (PSU, PA, USA). The equivalence 
test of 2 × 2 crossover design was used. Target power was set at a level of 90%. Alpha errors were set at the level 
of 0.01. The total sample size was calculated to be at least 54. Statistical analysis was performed by using the 
Statistical Package for the Social Science (SPSS) version 22 (IBM Corporation, Armonk, NY, USA). P ≤ 0.05 was 
considered statistically significant. The demographic data of all participants were analyzed and presented as 
percentage values. The nausea score was analyzed by independent samples t-test with 95% confidential interval 
(CI). Analysis of variance (ANOVA) for 2×2 crossover study was used to compare the treatment effect, sequence, 
and period effect. Side effects were analyzed by comparing percentages between groups using the random-effects 
logistic regression.
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Results
During the study period, 60 patients were enrolled and divided into groups A and B. A total of 54 cases were recruited as shown in 
Figure 1. The mean age of participants was 54.4 years. Half (22/54) of the cases were ovarian cancer. Advanced cancer was 
observed in 59.3% (32/54) cases. Most cases (54/54) received platinum-based chemotherapy regimen. The demographic 
characteristics of subjects are presented in Table 1. There was no case who developing delayed emesis from chemotherapy that 
needed admission.

Figure 1 Consort flow diagram. 
Notes: CONSORT figure adapted from Schulz KF, Altman DG, Moher D. CONSORT 2010 Statement: Updated Guidelines for Reporting Parallel Group Randomised Trials. 
PLoS Med. 2010;7(3): e1000251. Copyright: © 2010 Schulz et al. Creative Commons Attribution License.12

Table 1 Baseline Characteristic (n)

Group A Group B p-value

Age (years)
18–29 – – 0.518

30–49 9 7

50–69 15 18
≥ 70 3 2

BMI (kg/m2) 25.1 27.9 0.116

Anticipatory CINV
No 9 8 0.311

Yes 18 19

ECOG Performance Status
0 6 7 1.000

1 20 19

2 1 1
Gynecologic malignancy

Ovarian cancer 10 12 0.623
Endometrial cancer 5 7

Cervical cancer 9 7

Others 3 1

(Continued)
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The mean nausea score of subjects who received CX was significantly lower than those that received placebo (2.1 vs 
3, p = 0.001) as shown in Table 2. After the first cycle, both groups were cross-over switched, as presented in Figure 2.

Sedation and dizziness were major side effects (88.8% [48/54]). One-quarter (14/54) of subjects reported dry mouth 
as the side effect. The side effects of CX, namely sedation, dizziness, anxiety, dry mouth, confusion, palpitations, 
hallucination, rash, mood, or behavior changes are presented in Table 3. Both groups (CX and placebo) had comparable 
side effects.

Table 2 Mean Nausea Score Between THC:CBD and Placebo Groups

Time THC:CBD* (95% CI) Placebo* (95% CI) p-value

Day 1 2.019 (1.646, 2.391) 3.113 (2.581, 3.644) 0.001

Day 2 2.189 (1.746, 2.631) 3.038 (2.605, 3.470) 0.007
Day 3 2.434 (1.931, 2.936) 2.962 (2.576, 3.348) 0.097

Day 4 2.094 (1.681, 2.507) 2.717 (2.333, 3.100) 0.029

Day 5 1.830 (1.481, 2.179) 3.151 (2.612, 3.689) < 0.001
Total 2.113 (1.940, 2.315) 2.996 (2.795, 3.197) 0.001

Note: *Mean, THC: delta-9-tetrahydrocannabinol, 
Abbreviation: CBD, cannabidiol.

Table 1 (Continued). 

Group A Group B p-value

Stages of cancer

Early stage 9 13 0.268
Advanced stage 18 14

Chemotherapy regimen

Carboplatin 18 20 0.551
Cisplatin 9 7

Abbreviations: BMI, body mass index; CINV, chemotherapy-induced nausea and vomiting; ECOG, Eastern 
cooperative oncology group.

Figure 2 Mean nausea score between group A and B.
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Discussion
The current study enrolled patients with gynecologic malignancy who underwent high-emetogenic chemotherapy. 
Subjects who received THC:CBD reported a lower nausea score than those who received only standard antiemetic 
agents during the first two days. During days 3 and 4, subjects who received THC:CBD or placebo reported a similar 
nausea score. However, on day 5, subjects who received THC:CBD had a lower nausea score than those who received 
placebo. Delayed emesis after chemotherapy treatment is commonly found especially in those receiving platinum-based 
chemotherapy.4,13 Adjuvant of cannabinoid extract (THC:CBD) could prevent nausea and vomiting in early and delayed 
phases. Cross-over of cases between placebo and THC:CBD were performed reduce interpersonal variation bias. Patients 
who received THC:CBD still had lower CINV than those who received placebo on day 5.

Table 3 Side-Effects Between THC:CBD 1:1 and Placebo (N = 54)

Side-Effects THC:CBD, n (%) Placebo, n (%) p-value

Sedation and dizziness 12 (22.2) 5 (9.3) 0.064
Sedation 16 (29.6) 10 (18.5) 0.176

Dizziness 20 (37) 20 (37) 1.000

Anxiety 5 (9.3) 4 (7.4) 0.727
Dry mouth 14 (25.9) 19 (35.2) 0.294

Confusion 6 (11.1) 4 (7.4) 0.506

Palpitations 1 (1.9) 0 (0) 0.315
Hallucination 1 (1.9) 0 (0) 0.315

Rash 4 (7.4) 5 (9.3) 0.727
Mood or behavior change 4 (3.7) 2 (3.7) 0.401

Anorexia 3.76* 4.057* 0.47

Note: *Mean, THC: delta-9-tetrahydrocannabinol. 
Abbreviation: CBD, cannabidiol.

Table 4 Summarized Data from Previous Literature of Cannabinoid Extract and Chemotherapy in Chemotherapy-Induced 
Nausea and Vomiting (CINV) Aspects

Author Duran Turcott Polito Grimison Present

Years 2010 2018 2018 2020 2022

Country Spain Mexico Canada Australia Thailand

Study R R RT RC RC
Cases 16 47 110 80 54

Age (years) 50 61.1 14 50–69 54.4

ECOG 0–2 – 100 – 100% 100%
Female 94 78 45 78 100

Intervention THC:CBD Nabilone Nabilone THC:CBD THC:CBD

Doses (mg) 13:12 0.5–1 0.25 Self-0.5 0.25–0.4
Cancer Multiple NSCLC Multiple Multiple Gyn

Stages III, IV (%) – 100 – – 59.3

HEC (%) No Yes 75.5 45 100
MEC (%) Yes Yes 24.5 55 –

NS (VAS)(mean) 16.6 – 3.2 3.7

CR (%) 71.4 – 52.3 25
Sedation (%) 66.6 – 20 19 29.6

Dizziness (%) 50 – 10 10 37

Dry mouth (%) 33.3 – – – 25.9
Anorexia (VAS)(mean) – 51.8 – – 3.76
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A comprehensive comparison of previous literature and the current study is summarized and presented in Table 4. In 
a 2020 Australian study, Grimison et al reported that THC:CBD extract could reduce CINV in those who received 
chemotherapy.14 Patient in their study had a mix of gynecologic and non-gynecologic cancer. Half of the subjects in their 
study received high-emetogenic agent (platinum-based), whereas all patients in our study underwent high-emetogenic 
chemotherapy. Doses of THC:CBD in Grimison et al’s study were self-administered and no more than 0.5 mg. Doses of 
THC:CBD in our study ranged between 0.25 and 0.4 mg. Our findings seem consistent with those of Grimison’s report.

Cannabinoid’s work in year 2010, Duran reported the efficacy of oro-mucosal spray of THC:CBD. The doses of 
Duran’s work were 13 mg of THC and 12 mg of CBD. Demographic characters of Duran’s cases were breast ovarian and 
lung cancer. The total THC:CBD doses of Duran’s work was higher than the present study. Seventy percent (5/7) of 
Duran’s cases reported good effect and the side effects of Duran’s reported were 86%.15

Polito et al’s 2018 study included Canadian children (<14 years old) diagnosed with solid tumors, brain tumors, 
leukemia, and lymphoma. It was noted that 75% (83/110) of Polito’s patients received high-emetogenic chemotherapy; 
moreover, nabilone (synthetic THC) was reported to reduce CINV.16 Another study from Mexico by Turcott et al in 2018 
reported that advanced-stage lung cancer patients who received nabilone had better quality of life than those who did not 
receive the treatment.17 Nabilone’s doses in Polito’s and Turcott’s study were 0.25 and 0.5 −1 mg, respectively.16,17 

Polito’s, Duran’s and Turcott’s works reported the efficacy of synthetic cannabinoids to reduce the side effect of CINV. 
From current study, natural extract cannabinoid supported the Polito’s and Turcott’s work with synthetic cannabinoid.

Dizziness and sedation are not serious side effects for patients with cancer. One-third of participants in the current 
study reported dizziness and sedation. Polito and Grimison reported the identical rates of dizziness (10% and 10%) and 
very similar rates of sedation (20% and 19%), respectively.14,16 The rates of sedation and dizziness in Polito’s, 
Grimison’s, and us were similar.

The strengths of this study include its randomized, controlled, double-blinded, and cross-over design. This could 
reduce the interpersonal variation bias. During the study period, the use of cannabis-related products was a major concern 
among the Thais, given the new Thai narcotic act. Cannabis was removed from the narcotic drug act. The placebo effect 
and fixed doses of cannabinoid were an unavoidable limitation of the study.

Cannabinoid extract could interact with CB1 and CB2.7–9 Hanifa et al from Indonesia recently reported that Vetiver 
oil (a CB2 agonist) was likely suitable for use as an anti-cancer agent in triple negative breast cancer (TNBC).18 

Although Hanifa et al carried out in vitro research, this might be the light at the end of a dark tunnel. Subjects with 
gynecologic cancer who have undergone primary extirpation surgery followed by high-emetogenic chemotherapy should 
receive appropriate pharmaceutical product and psychological support. Loss of female identity from extirpation surgery, 
menopausal symptoms, fear of dying, and CINV could impact the quality of life in patients. Adjuvant treatment to lower 
detrimental side effects should be considered. However, some literatures indicated that CBD was antagonist with 
cisplatin in vitro study.19,20 Future studies on the potential of cannabinoids extract in improving the quality of life of 
patients with gynecologic cancer should be performed.

Although, all cancer cases received standard antiemetic regimen. The adjuvant of THC and CBD to those cases could 
reduce emetogenic score significantly. However, the baseline emetogenic score of cases were quite low (around 2/10). 
The further study with more subjects needed for evaluate the significance of this effect. In conclusion, cannabinoid 
extract (THC:CBD) was an appropriate adjuvant agent for reducing CINV in gynecologic cancer cases who underwent 
high emetic chemotherapy.

Conclusion
The cannabinoid extract (THC:CBD) was an appropriate adjuvant agent to reduce CINV in patients with gynecologic 
cancer who received high-emetogenic chemotherapy. Dizziness and sedation were the major side effects.

Data Sharing Statement
All data are available and submitted upon requests. For the additional data please contact Ratiporn Chartchaiyarerk.
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