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Abstract: The true incidence of anorexia secondary to human immunodeficiency virus 

(HIV)/acquired immunodeficiency syndrome (AIDS) and cancer is not well classified owing to 

the fact that there is a lack of standardized definitions and recent clinical data in these settings. 

Dronabinol, or Δ-9-tetrahydrocannabinol, is a synthetic molecule that closely mimics the action 

of Cannabis sativa L., a naturally occurring compound activated in the central nervous system 

by cannabinoid receptors. Dronabinol exerts its effects by directly acting on the vomiting and 

appetite control centers in the brain, which in turn increases appetite and prevents vomiting. In 

the USA, dronabinol is currently available in two dosage formulations – oral capsule and oral 

solution. While the oral capsule was initially approved by the US Food and Drug Administra-

tion in 1985, the recent approval of the oral solution in 2016 presents an “easy-to-swallow” 

alternative for patients using or intending to use dronabinol. Dronabinol is indicated in adult 

patients with HIV/AIDS for the treatment of anorexia and weight loss. However, there is no 

approved indication in the setting of cancer-related anorexia and weight loss. This review aims 

at presenting available data on the use of oral dronabinol in the management of anorexia and 

weight loss in HIV/AIDS and cancer, as well as characterizing and highlighting the pharmaco-

therapeutic considerations of the newest formulation of dronabinol.
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Introduction
The definition of human immunodeficiency virus (HIV)/acquired immunodeficiency 

syndrome (AIDS) wasting through time and the appreciable need for adequate 

pharmacologic treatment in patients who still experience anorexia have been dis-

cussed extensively.1–3 Yet, the actual prevalence of HIV wasting in patients receiving 

modernized antiretroviral therapy is not well defined. However, the most recent data 

suggest the estimated prevalence of HIV wasting rests anywhere between 14% and 

38%.3 Similarly, anorexia is estimated to be present in up to 25% of patients at the 

time of cancer diagnosis and in 26% of patients receiving chemotherapy.4,5 The true 

incidence of anorexia secondary to HIV/AIDS and cancer is not well classified due to 

the lack of standardized definitions and recent clinical data in these settings.

Dronabinol, or Δ-9-tetrahydrocannabinol (THC), is a synthetic form of THC that 

mimics the action of the naturally occurring Cannabis sativa L., which is activated in 

the central nervous system (CNS) by cannabinoid receptors (CB). Although dronabinol 

has a similar affinity to CB1 and CB2, CB1 is primarily responsible for producing 

appetite stimulation when activated.6 Dronabinol directly acts in the vomiting and appe-

tite control centers in the brain, thereby increasing appetite and preventing vomiting.7 

Along with its appetite-stimulating properties, it also produces affective, sensory, 

somatic, and cognitive effects in the CNS and has central sympathomimetic activity. 
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The synthetic form of THC received initial US Food and 

Drug Administration approval in 1985 as an oral capsule 

formulation, but was recently approved in 2016 as an oral 

solution with the aim of presenting an “easy-to-swallow” 

alternative for patients using or intending to use dronabinol 

capsules.8–10 In patients with nausea and vomiting, this 

could be crucial, as it may be easier to swallow a solution 

compared to a capsule. While dronabinol is indicated in 

adults for the treatment of anorexia-associated weight loss 

in patients with HIV/AIDS, there is no approved indication 

in the setting of anorexia-associated weight loss in patients 

with cancer. Its clinical utility in the oncology population has 

been approved as an agent to combat chemotherapy-induced 

nausea and vomiting (CINV) in patients failing to respond 

to conventional antiemetics, which may ultimately impact 

body weight and food intake. 

This review will specifically focus on the utility of oral 

dronabinol in the management of anorexia and weight loss in 

AIDS and cancer. In addition, pharmacotherapeutic consider-

ations of dronabinol oral solution will also be highlighted.

Materials and methods
English language articles available from PUBMED and 

Google Scholar were searched through September 15, 2017. 

The following search terms were used to identify pertinent 

articles: “Δ-9-tetrahydrocannabinol”, “cannabinoid”, “dron-

abinol”, “dronabinol oral solution”, “dronabinol oral capsule”, 

“Marinol”, “Syndros”, “marijuana”, “HIV”, “HIV/AIDS”, 

“AIDS”, “cancer”, “malignancy”, “oncology”, “cachexia”, 

“anorexia”, “weight loss”, “pharmacokinetics”, “pharmaco-

dynamics”, “efficacy”, and “safety”. Additional publications 

were identified through reviewing references from publica-

tions retrieved using the aforementioned search terms. 

Dronabinol experience in the HIV/AIDS 
population
Loss of appetite in patients living with HIV/AIDS are thought 

to be due to difficulty in chewing and swallowing secondary 

to stomatitis, intermittent or chronic diarrhea, and opportu-

nistic infections such as cytomegalovirus, microsporidia, 

and cryptosporidium.11 Increased appetite in the setting of 

anorexia secondary to HIV/AIDS is a vital clinical goal as 

enhanced appetite has been linked to substantially improved 

quality of life.12 Some studies have reported that in patients 

with AIDS, weight loss was associated with relatively poor 

outcomes.13,14 Dronabinol oral capsule has been used in these 

settings to increase appetite since its approval by the US Food 

and Drug Administration in May 1985.15 One study published 

in 1997 reported that throughout a 12-month study period, 

the percentage change in appetite from baseline in the dron-

abinol group was 48.6%–76.1% compared to 27.3%–69.9% 

in the placebo group. The study also reported that during the 

initial 7 months, patients in the dronabinol arm maintained or 

showed an increase in weight from 0.4 up to 1.3 kg.11

Previous studies have explored the use of oral dronabinol 

capsules in patients living with HIV/AIDS for the manage-

ment of anorexia and cachexia and reported that the change 

in total body weight ranged from −2.0 to 3.2 kg, whereas in 

placebo-controlled studies, the change in total body weight 

for those in the placebo arm ranged from −0.7 to 1.1 kg. The 

data have been extensively reviewed elsewhere.1

Incidentally, most studies evaluating the use of dronabinol 

excluded patients who were current users of marijuana. This 

presents a challenge as patients living with HIV/AIDS are 

one of the largest groups that use cannabinoids medicinally. 

Furthermore, a considerable amount of patients living with 

HIV currently smoke marijuana.16 Therefore, excluding 

such patients may present challenges in the overall provi-

sion of care, as it has been reported that the prevalence of 

marijuana smoking intended for HIV-associated benefits is 

around 23%.17 Haney et al discussed the effects of dronabi-

nol and smoked marijuana on food in marijuana smokers 

living with HIV. In this double-blind, placebo-controlled 

study of 10 marijuana smokers with HIV, patients were 

assigned to dronabinol 5 mg, dronabinol 10 mg, or smoked 

marijuana (3.9%) four times daily for 4 days. Patients were 

evaluated over two 16-day inpatient phases with a 4-day 

placebo washout period between phases. The study found 

that when compared to placebo, both oral dronabinol and 

smoked marijuana increased daily caloric intake (p,0.008 

and p,0.01, respectively), but did not significantly alter the 

performance on assigned tasks (ie, vigilance, methods of 

learning, psychomotor ability, and memory).16 While high 

doses of dronabinol safely increased the caloric intake, it 

is important to note that higher doses may be required in 

patients who smoke marijuana, as repeated subsequent high 

doses of dronabinol appeared to elicit tolerance as reported 

in this study.18

Dronabinol experience in the cancer 
population
Patients with a cancer diagnosis often suffer from cachexia, 

which clinically manifests as weight loss with anorexia, 

as well as weakness, inflammation, insulin resistance, and 

progressive loss of fat and muscle.4 This phenomenon is 

thought to be due to metabolic changes caused by tumors, 
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cytokines, and endogenous substances, and is associated 

with reduced quality of life and response to chemotherapy 

as well as a prognostic indicator. Based on the lack of a 

universal definition of cachexia in cancer patients, this com-

plication remains underdiagnosed and undertreated. One 

study used four different definitions to classify cachexia 

among cancer patients and found a wide variation in the 

incidence based on the definition used: 1) International 

Classification of Diseases, Ninth Revision diagnostic code 

for cachexia (2.4%); 2) expanded International Classifica-

tion of Diseases, Ninth Revision codes cachexia, anorexia, 

abnormal weight loss, or feeding difficulties (5.5%); 3) pre-

scription for megestrol acetate, oxandrolone, somatropin, 

or dronabinol (6.4%); or 4) $5% weight loss (14.7%).19 

More importantly, cancer-induced cachexia is estimated 

to be the immediate cause of death in as many as 40% of 

cancer patients.20

Although recent studies have not evaluated the use of 

dronabinol oral solution in this setting, its indication is based 

on previous studies leading to the approval of dronabinol 

capsules as well as the recently published bioequivalence 

data (Table 1).8,21 Many clinical studies evaluating the use 

of dronabinol are based in the setting of CINV, yet comment 

on the dronabinol’s effect on oral intake or weight. One 

study evaluating the role of THC and prochlorperazine as an 

antiemetic in patients receiving chemotherapy demonstrated 

increased food intake in the THC group (p=0.008), whereas 

other studies did not find such an association.22–25

Most clinical studies conducted on dronabinol use, in 

the setting of anorexia, were performed many years ago 

using varying definitions to classify anorexia. Research 

performed by Plasse et al evaluated 42 cancer patients for 

up to 6 weeks with varying doses of dronabinol in two 

multicenter, open, and dose-ranging studies on appetite 

stimulation (Table 1).26 No significant weight gain was 

observed between the treatment arms, yet reduction in 

the rate of weight loss (2.5 mg daily compared to 5 mg 

daily) and increased appetite scores (2.5 mg twice daily 

Table 1 Bioequivalence and cancer-associated anorexia or weight loss dataa

Study Population Duration 
(weeks)

Total number 
of patients

Treatment groups (n) Pertinent clinical 
outcomes

Adverse 
events

Discontinued 
due to AE

Bioequivalence data8,21

Parikh 
et al,21 
2016

Healthy 
volunteers

4 51 (crossover 
study)

Dronabinol oral solution: 
4.25 mg daily (n=51)
Dronabinol capsule: 
5 mg daily (n=51)

Dronabinol PK (Replicate I)
Cmax (ng/mL)
•	 Soln: 1.81
•	 Cap: 2.20
Tmax (hours)
•	 Soln: 1.5
•	 Cap: 1.0
AUC0–∞ (hours×ng/mL)
•	 Soln: 3.75 
•	 Cap: 3.85 
t1/2 (hours)
•	 Soln: 5.41
•	 Cap: 2.68

Nausea, 
dizziness, 
somnolence, 
headache

None

Oh 
et al,8 
2017

Healthy 
volunteers

2 54 (crossover 
study)

Dronabinol oral solution: 
4.25 mg daily (n=52)
Dronabinol capsule: 
5 mg daily (n=54)

Dronabinol PK (Fed)
Tlag (hours)
•	 Soln: 0.15 (CV=49.3%)
•	 Cap: 2.02 (CV=70.2%)
Tmax (hours)
•	 Soln: 7.67 (CV=44.7%)
•	 Cap: 5.59 (CV=58%)
Cmax (ng/mL)
•	 Soln: 1.52 (CV=63.5%)
•	 Cap: 2.60 (CV=67.1%)
AUC0–∞ (hours×ng/mL)
•	 Soln: 10.25 (CV=36.9%)
•	 Cap: 12.21 (CV=39.6%)
t1/2 (hours)
•	 Soln: 9.35 (CV=71.9%)
•	 Cap: 10.4 (CV=88.7%) 

Headache, 
euphoric 
mood

None

(Continued)
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[BID] compared to 2.5 and 5 mg daily) were observed. 

Borderline significance, as related to dronabinol’s effect on 

mood, was reported between 2.5 mg BID and 2.5 mg daily 

(p=0.06) as well as between 2.5 and 5 mg BID (p=0.05). 

Psychotropic effects were documented in four patients 

receiving 2.5 mg BID, eight patients receiving 5 mg daily, 

and two patients receiving 5 mg BID. No patients reported 

any effects in the group receiving 2.5 mg daily. One part of 

the study excluded the use of chemotherapy, but the authors 

did not specify which treatment arm(s) were impacted. This 

was a major limitation to the study, along with inconsistent 

sample size between groups. Based on their findings, the 

authors concluded that dronabinol 2.5 mg BID stimulated 

appetite and improved mood.

Table 1 (Continued)

Study Population Duration 
(weeks)

Total number 
of patients

Treatment groups (n) Pertinent clinical 
outcomes

Adverse 
events

Discontinued 
due to AE

Cancer-associated anorexia or weight loss data26–29

Plasse 
et al,26 
1991b

Cancer Study 1: 3 
Study 2: 6

42 Dronabinol capsule 
2.5 mg daily (n=8) 
Dronabinol capsule 
2.5 mg BID (n=9) 
Dronabinol capsule 5 mg 
daily (n=19) 
Dronabinol capsule 
2.5 mg BID (n=6) 

Increased appetite: 
•	 A trend of increased 

appetite was noted from 
baseline in 2.5 mg BID 
group (p=0.08)

•	 2.5 mg BID group 
was associated with 
improved appetite when 
compared to 2.5 or 5 mg 
daily (p,0.05)

Weight gain/change:
•	 No significant weight 

gain between groups 
•	 Reduction in the rate of 

weight loss was found 
between 2.5 and 5 mg 
daily (p,0.05)

Dizziness, 
memory or 
mood changes, 
psychotropic 
effects

10 (24%)
1 in each 
dronabinol 2.5 mg 
daily and BID and 
the remainder in 
higher doses

Nelson 
et al,27 
1994

Cancer 4 18 Dronabinol capsule 
2.5 mg TID (n=18)

Improved appetite:
•	 13 of 18 patients

Slurred 
speech, nausea

3

Jatoi 
et al,28 
2002

Cancer Varied 469 Megestrol acetate: 
800 mg daily (n=159)
Dronabinol capsule: 
2.5 mg BID (n=152) 
Megestrol acetate 
800 mg daily+dronabinol 
capsule 2.5 mg BID: 
(n=158)

Increased appetite: 
•	 75% megestrol acetate 

vs 49% dronabinol 
(p=0.0001)

•	 75% megestrol acetate 
vs 66% megestrol 
acetate+dronabinol 
(p=0.17)

Weight gain:
•	 11% megestrol acetate 

vs 3% dronabinol 
(p=0.02)

•	 11% megestrol acetate 
vs 8% megestrol 
acetate+dronabinol 
(p=0.43)

Impotence:
18% megestrol 
acetate vs 
4% dronabinol 
(p=0.002)
Other effects 
NS difference 

Megestrol acetate: 
45%
Dronabinol: 58%
Megestrol 
acetate+dronabinol: 
41%

Strasser 
et al,29 
2006

Cancer 6 243 CE BID: (n=95)
Dronabinol: 2.5 mg BID 
(n=100)
Placebo: BID (n=48)

Increased appetite:
•	 CE: 73%
•	 Dronabinol: 58%
•	 Placebo: 69% (p=NS 

between the groups)

NS difference Not reported

Notes: aData on the use of dronabinol in HIV/AIDS appetite stimulation previously reviewed.1–3 bData reported as combined.
Abbreviations: AE, Adverse event; AIDS, acquired immunodeficiency syndrome; AUC0–∞, area under the plasma concentration–time curve from time zero to infinity; 
AUC0–t, area under the plasma concentration–time curve from time zero to the last measurable concentration; BID, twice daily; Cap, capsule; CE, Cannabis extract 
(dronabinol 2.5 mg+cannabidiol 1 mg); Cmax, peak plasma concentration; CV, intraindividual coefficient of variability; HIV, human immunodeficiency virus; NS, not significant; 
PK, pharmacokinetics; Soln, solution; t1/2, half-life; TID, three times daily; Tlag, time to the first measurable concentration; Tmax, time to maximum plasma concentration.
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A Phase II study evaluated the use of THC in patients with 

advanced cancer anorexia between March 1990 and July 1991 

(Table 1).27 Patients received oral dronabinol capsules for 

4 weeks. Most patients reported appetite improvement, with 

a median weight gain of 1.3 kg (range: 1–2.7 kg). One patient 

reported weight loss of 6.7 kg. Although the study popula-

tion was rather small and the dose of dronabinol was low, 

dronabinol appeared to be an effective appetite stimulant and 

was well tolerated in patients with advanced cancer.

Another study evaluated a slightly lower dose of dronabi-

nol compared to megestrol acetate or the two agents used in 

combination in the management of cancer-associated anorexia 

between December 1996 and December 1999 (Table 1).28 

Patients were eligible for participation if they reported 

decreased appetite or $2.3 kg weight loss over 2 months 

and/or a daily intake ,20 calories/kg of body weight. 

Although megestrol acetate was found to have a more pro-

found effect in appetite stimulation, the dose of dronabinol 

was relatively low but well tolerated. Even at such a low dose, 

dronabinol improved appetite in nearly 50% of patients with 

comparable toxicities between the groups.

The most recent clinical trial in this setting evaluated 

cannabis extract, dronabinol, or placebo in patients with 

cancer-related anorexia–cachexia syndrome.29 The study was 

conducted between October 1999 and September 2002, and 

included patients who had advanced incurable cancer and an 

involuntary weight loss of $5% within the past 6 months 

(Table 1). No significant differences in appetite, body weight, 

quality of life, or toxicity occurred between the treatment 

arms. Therefore, the study was terminated due to lack of 

differences between the treatment arms.

Based on the available data, there is a definite need for a 

standardized definition of cancer-related anorexia–cachexia. 

In addition, the paucity of recent data demonstrates the 

renewed need to complete further research in this area as 

well as on dronabinol oral solution and other cannabis 

formulations.

Bioequivalence studies
To date, two studies have evaluated the pharmacokinetic 

parameters of dronabinol oral solution vs dronabinol oral 

capsule.8,21 The first study evaluated the pharmacokinetic 

parameters under fasting conditions, whereas the second 

study evaluated them under fed conditions, using a fasted 

state as its control. Both studies were conducted in healthy 

volunteers and excluded participants with medical condi-

tions, including pregnancy, as well as volunteers who abused 

substances, including marijuana and alcohol. However, 

the timeframe in which patients who abused substances 

could be eligible for inclusion varied between the studies. 

In Oh et al’s study, patients were excluded if they have 

had history or potential for substance abuse within the past 

1 year.8 Participants were eligible for inclusion if they were 

aged between 18 and 50 years and weighed at least 60 kg. 

On the contrary, marijuana use was permitted at least 90 days 

prior to inclusion in Parikh et al’s study, but history of all 

other forms of substance abuse within the past 10 years was 

not allowed.21 Participants were included if they were aged 

18–55 years and weighed at least 50 kg.

The study by Parikh et al was a randomized, open-label, 

crossover study that assessed the bioavailability of dron-

abinol oral solution vs oral capsule.21 Two outcomes were 

analyzed in the study – the pharmacokinetic profile and the 

safety profile of the oral solution when compared to the oral 

capsule. Pharmacokinetic parameters assessed included T
max

, 

C
max

, t
1/2

, area under the plasma concentration–time curve 

from time zero to the last measurable concentration (AUC
0–t

), 

and area under plasma concentration–time curve from time 

zero to infinity (AUC
0–∞), as shown in Table 2. In a post 

hoc analysis, the intraindividual variabilities calculated for 

AUC
0–∞ were lower and in favor of the 4.25 mg dronabinol 

oral solution compared with the 5 mg dronabinol capsule, 

suggesting that the oral solution may have more predict-

able pharmacokinetics. It was reported that the AUC
0–t

 and 

AUC
0–∞ for dronabinol was within the bioequivalence range 

(80%–125%) when oral solution was compared to oral cap-

sule. The median T
max

 of dronabinol was shorter for the oral 

solution compared to that of the capsule. The mean half-life 

was also longer for dronabinol oral solution when compared 

to oral capsule, indicating that the oral solution took shorter 

time to reach peak concentrations of dronabinol and stayed in 

the body longer than the capsule formulation. Caution must 

be exercised when choosing which formulation to use. While 

patients with urgent needs may benefit from the quicker time 

to peak concentrations with the oral solution, it may take 

longer to rid patients of the drug, should the need arise in 

the setting of intolerable adverse effects. The authors also 

reported that the frequencies of adverse drug events between 

the two formulations were similar. 

A Phase I, single-dose, randomized, open-label trial 

aimed to evaluate the bioavailability of dronabinol oral 

solution when compared to the oral capsule.8 This study 

was not intended to assess bioequivalence as comparative 

bioequivalence of the two dosage forms had previously 

been demonstrated.21 This study assessed the following 

outcomes – comparative bioavailability of both dosage forms 
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Table 2 Pharmacotherapy and pharmacokinetic considerations with dronabinol9,10

Dronabinol oral capsule9 Dronabinol oral solution10

Dosage forms •	 2.5, 5, and 10 mg capsules •	 5 mg/mL solution

Storage •	 Packaged in a well-closed container
•	 Stored in a cool environment between 8°C and 15°C  

(46°F and 59°F) 
•	 Can be refrigerated, but not frozen

•	 Keep solution and syringe in the supplied carton
•	 Refrigerated between 2°C and 8°C (36°F and 46°F)
•	 Opened bottle can be stored at room temperature 

25°C (77°F)
•	 Discard unused portion 28 days after first opening 

Initial dose (adults) •	 Anorexia-associated weight loss in adults with AIDS:  
2.5 mg PO BID, 1 hour before lunch and dinner

•	 CINV in adults failing conventional antiemetics:  
5 mg/m2 PO 1–3 hours prior to chemotherapy, then  
every 2–4 hours after chemotherapy, not to exceed  
six doses/day. First dose should be taken on an empty  
stomach and subsequent doses may be taken without  
regards to meals 

•	 Anorexia-associated weight loss in adults with AIDS: 
2.1 mg PO BID, 1 hour before lunch and dinner

•	 CINV in adults failing conventional antiemetics: 
4.2 mg/m2 PO 1–3 hours prior to chemotherapy, then 
every 2–4 hours after chemotherapy, not to exceed 
six doses/day. First dose should be taken on an empty 
stomach and subsequent doses may be taken without 
regards to meals 

Initial dose (elderly  
and patients unable to  
tolerate initial dosing  
recommendations)

•	 Anorexia-associated weight loss in adults with AIDS:  
2.5 mg PO once daily 1 hour before dinner or bedtime

•	 CINV in adults failing conventional antiemetics: 
2.5 mg/m2 once daily 1–3 hours prior to chemotherapy 

•	 Anorexia-associated weight loss in adults with AIDS: 
2.1 mg PO once daily 1 hour before dinner or bedtime

•	 CINV in adults failing conventional antiemetics: 
2.1 mg/m2 once daily 1–3 hours prior to chemotherapy 

Maximum dose •	 Anorexia-associated weight loss in adults with AIDS:  
10 mg BID

•	 CINV in adults failing conventional antiemetics:  
15 mg/m2 per dose, not exceeding six doses/day

•	 Anorexia-associated weight loss in adults with AIDS: 
8.4 mg BID

•	 CINV in adults failing conventional antiemetics: 
12.6 mg/m2 per dose, not exceeding six doses/day

Contraindications •	 Hypersensitivity to dronabinol or sesame oil •	 Hypersensitivity to dronabinol or alcohol
•	 Patients on disulfiram- or metronidazole-containing 

products within 14 days 

Bioavailability 10%–20%

Onset of action (hours) •	 0.5–1 •	 0.25

Half-life (hours) •	 4 •	 5.6

Cmax (ng/mL) •	 2.5 mg BID=1.3
•	 5 mg BID=2.96
•	 10 mg BID=7.88

•	 2.1 mg BID=1.9

Tmax (hours) •	 2.5 mg BID=1.0
•	 5 mg BID=2.5
•	 10 mg BID=1.5

•	 2.1 mg BID=1.0

Metabolism •	 Liver: extensive first-pass
•	 CYP2C9 and CYP3A4

Drug interactions •	 Inhibitors and inducers of CYP2C9a and CYP3A4 may affect the levels of dronabinol
1.	Darunavir, atazanavir, ritonavir, and elvitegravir/cobicistat appear to potentially increase the levels of dronabinol,  

whereas etravirine and efavirenz may potentially reduce the levels of dronabinol
2.	Monitor increased adverse drug events associated with dronabinol, as well as adequate appetite stimulation

•	 Highly protein-bound drugs: dronabinol is a highly protein-bound drug and may displace other protein-bound  
drugs, increasing their exposure. Monitor the levels of warfarin, cyclosporine, and so on

•	 Other drugs thought to interact: disulfiram, fluoxetine, theophylline, barbiturates, benzodiazepines, amitriptyline,  
amphetamines, cocaine, metronidazole, anticholinergics, and other CNS depressants

Elimination •	 ~50% feces
•	 ~10%–15% urine
•	 ,5% unchanged

Effects of food •	 Food appears to increase Cmax, t1/2, AUC0–t, and  
AUC0–∞, but slows how long it takes for dronabinol to  
be detected in the plasma

•	 With administration of a high-fat meal (59 g fat,  
950 calories), there was a 2.5-fold increase in AUC0–∞,  
a 5-hour delay in Tmax, and a 20% decrease in Cmax

Notes: aFor individuals with the CYP2C9 genetic polymorphism, clearance may be decreased with associated systemic effects increased. Monitor for increased adverse 
effects.
Abbreviations: AIDS, acquired immunodeficiency syndrome; AUC0–∞, area under the plasma concentration–time curve from time zero to infinity; AUC0–t, area under 
the plasma concentration–time curve from time zero to the last measurable concentration; BID, twice daily; CINV, chemotherapy-induced nausea and vomiting; Cmax, peak 
plasma concentration; CNS, central nervous system; CYP, cytochrome P450; PO, oral administration; t1/2, half-life; Tlag, time to the first measurable concentration; Tmax, time 
to maximum plasma concentration.
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under fed and fasted conditions (T
lag

, T
max

, C
max

, t
1/2

, AUC
0–t

, 

and AUC
0–∞) as well as the safety profile (Table 2). The two 

groups were also compared to a dronabinol capsule 5 mg 

under fasted conditions.

Under fed conditions, the initial absorption was quicker 

with the oral solution when compared to the capsule by 

a difference of 1.87 hours. The time to detect dronabinol 

concentrations in individuals taking the oral solution was 

15 minutes, whereas it took ~2 hours to detect concentra-

tions in individuals taking the capsule formulation. In addi-

tion, under a fed state, all individuals who took dronabinol 

oral solution had detectable concentrations of dronabinol 

30 minutes after dose administration. However, only 15% 

of all individuals who took the capsule registered detectable 

concentrations of dronabinol 30 minutes later. Based on 

these data, absorption of the oral solution would occur faster 

than the capsule formulation, allowing for a quicker onset of 

action. Furthermore, interindividual variability measured in 

dronabinol plasma concentrations was lower with the oral 

solution when compared to the capsule up to 4 hours after the 

doses had been administered. A common adverse drug event 

reported was headache (3.8% of oral solution and 1.9% of 

capsules under fed state). Food appears to have a consider-

able effect on the pharmacokinetics of dronabinol. Under a 

fed state, individuals who were given dronabinol capsules 

appeared to have higher C
max

, t
1/2

, AUC
0–t

, and AUC
0–∞ than 

those who were given dronabinol capsules under fasting 

conditions. Euphoric mood was also reported in 3.8% and 

1.9% of the oral solution and capsules, respectively. 

It is important to note that both studies were conducted in 

healthy individuals and may not truly predict pharmacoki-

netics in patients living with HIV/AIDS or cancer with or 

without concomitant use of antiretroviral therapy or chemo-

therapy. In addition, only one dose of the drug was given 

and, thus, may not reflect true steady-state data. Further 

studies that include these patient populations and multiple 

administration doses are warranted. 

Pharmacotherapy considerations
Beyond efficacy and safety, the success of any drug therapy 

hinges on a patient’s ability to adhere to the prescribed 

treatment. Aspects such as storage options, administration, 

doses per day, and formulation all affect the ease of effective 

use of pharmacotherapy. Dronabinol oral capsules need to 

be packaged in a well-closed container and kept in a cool 

environment. The capsules can be refrigerated, but should be 

protected from freezing. Patients who are allergic to sesame 

oil, glycerin, and gelatin may not use the capsule as they are 

co-formulated in this dosage form. Dronabinol oral capsules 

should be swallowed whole and should not be chewed in 

order to achieve full benefits.9

Dronabinol oral solution is supplied in a 5 mg/mL 

strength and comes with a 1 mL calibrated dosing syringe to 

ensure dosing accuracy. If the dose exceeds 5 mg, or 1 mL, 

the dose will need to be divided. The calibrated dosing 

syringe should always be used when dosing oral dronabinol 

to ensure dosing accuracy. Each dose should be taken with 

6–8 ounces of water.10 Dronabinol oral solution should be 

stored in the refrigerator until opened and then may be stored 

at room temperature for up to 28 days. Elderly patients may 

be more sensitive to the effects of dronabinol oral solution, 

and they experience increased neuropsychiatric and postural 

hypotensive effects. Therefore, a lower starting dose should 

be recommended in this population as well as in those unable 

to tolerate initial dosing recommendations (Table 2). 

For patients experiencing CNS side effects (feeling high, 

dizziness, confusion, or somnolence), resolution typically 

occurs in 1–3 days and does not require a dosage reduction. 

For patients who continue to experience CNS side effects, 

dosing later in the day or near bedtime may reduce the inci-

dence. In addition, the dose should be reduced if the patient 

continues to experience CNS side effects (Table 2).

The use of dronabinol oral solution is contraindicated 

in patients who report a previous hypersensitivity reac-

tion to dronabinol or alcohol. In addition, patients taking 

disulfiram- or metronidazole-containing products within 

14 days (or 7 days after completing treatment with dronabinol 

solution) should also avoid this solution since this product 

contains 50% dehydrated alcohol and 5.5% propylene 

glycol. If these agents are used concomitantly, it may pro-

duce a disulfiram-like reaction (abdominal cramps, nausea, 

vomiting, headaches, and flushing). 

As with dronabinol capsules, caution should be used in 

patients with an underlying psychiatric diagnosis such as 

mania, depression, or schizophrenia since dronabinol has 

been reported to exacerbate these symptoms. If the drug cannot 

be avoided, patients should be closely monitored for new or 

worsening psychiatric symptoms.10 Additionally, caution 

should be exerted in patients with seizures as this can lower the 

seizure threshold, in patients with a history of substance abuse 

with marijuana and/or alcohol due to the risk of abuse or misuse 

of this product, or in those operating machinery or driving a 

motor vehicle as this may impair their abilities. Paradoxical 

nausea, vomiting, or abdominal pain has been documented 

with dronabinol use. These effects are similar to cannabi-

noid hyperemesis syndrome as has been associated with 

chronic, long-term use. Dosage reduction or discontinuation 

should occur if the patient finds these effects intolerable.
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Safety data for dronabinol oral solution are based on 

studies performed with dronabinol capsules and include 

a combined total of 474 patients receiving dronabinol for 

AIDS-related weight loss or CINV compared to 135 placebo 

recipients. Patients were more likely to report a feeling of 

being “high” in the antiemetic trials (24%) likely due to 

higher dosing requirements as compared to weight loss trials 

in patients with AIDS (8%), as shown in Table 2.

Conclusion
Due to the lack of standardized definitions, the true incidence 

of anorexia and/or weight loss in HIV/AIDS or cancer is 

likely underestimated as well as undertreated. The use of 

oral dronabinol solution may provide an additional treatment 

option in patients experiencing anorexia and/or weight loss in 

HIV/AIDS or cancer. Oral dronabinol solution demonstrates 

lower interindividual variability as well as a quicker onset 

of action when compared to the capsule formulation. The 

interindividual variability seen among dronabinol users is 

believed to stem from the differences in excipients used in the 

dosage formulations. The capsule formulation uses a system 

that is based in sesame oil. Lipolysis has been shown to affect 

oil-based systems of drug delivery prior to absorption. The 

oral solution uses a hydroalcoholic formulation, which does 

not undergo lipolysis before it is absorbed.30 Lipolysis of the 

drug delivery system is thought to be the culprit of the inter-

individual variability; therefore, a drug not using an oil-based 

system is expected to have less variability as demonstrated in 

the case of dronabinol oral solution.8 This could be beneficial 

in patients unable to swallow an oral capsule or unwilling 

to inhale marijuana. With the legalization of medicinal and 

recreational marijuana, renewed interest and research should 

be conducted to evaluate the safety and efficacy of cannabis 

and dronabinol in these clinical settings to assess appetite 

stimulation.
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