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Tiffany R. Farchione, M.D.                                                                               12 August 2022
Director, Division of Psychiatry Products 
Food and Drug Administration
Center for Drug Evaluation and Research (CDER) 
5901-B Ammendale Road
Beltsville, MD 20705-1266

CONTINUED CLINICAL HOLD COMPLETE RESPONSE

RE: IND #110513, Serial No. 0023, MJP2 Continued Clinical Hold Response Letter

Dear Division of Psychiatry Products,

Please see the below response to the hold issues in the Continued Partial Clinical Hold 
Letter dated 27 December 2021 for the MAPS- Phase 2 
Multicenter Randomized Placebo-controlled, Double-blind, Parallel Study to Assess the Safety 
and Efficacy of Inhaled Cannabis in Veterans for Treatment of Posttraumatic Stress Disorder 
(PTSD),

Hold Issue: 21 CFR 312.42(b)(2)(i): Insufficient information to assess risks to human subjects

Chemistry, Manufacturing, and Controls

Microbiology

FDA communication 1: You submitted an amendment to this IND in 2017 to revise the storage 
conditions of the cannabis to frozen conditions (-20°C) until immediately prior to dispensation, 
and you stated in that amendment that the participants would receive a new supply each week 
from frozen storage to ensure a fresh product to limit the likelihood of yeast and mold being 
present. However, in the December 10, 2021, information request (IR) response, these storage 
conditions have changed, and no explanation is provided.

To resolve this deficiency:

a. Confirm that this same dispensing process of giving participants a new supply of frozen 
cannabis material each week will occur as defined in the 2017 amendment. If the dispensing 
process had changed, provide an explanation for the change.

Sponsor response 1a: The procedures outlined in the 07 June 2017 addendum regarding frozen 
storage were implemented in response to microbial testing findings specific to the NIDA-supplied 
cannabis used in study MJP-1. As stated in the report that was submitted to FDA under IND# 
110513 in the 2017 amendment, the concern at the time was based on Total Yeast and Mold 
Count (TYMC) of the NIDA-supplied cannabis based on secondary testing conducted per the 
MJP-1 study protocol. TYMC testing based on two different methods found a range of 23,000-
44,000 CFU/g (3M plates) and 38,000-64,000 CFU/g (Neofilm plates) in 2017. At the time, 
independent research teams utilizing NIDA cannabis had also indicated that refrigerated storage 
was a concern based on visible mold growth. In response to these reports, additional storage and 
dispensation testing was conducted using the NIDA-supplied cannabis at Scottsdale Research 
Institute. The ideal storage conditions to limit yeast and mold growth were found to be frozen 
storage followed by leaving the jars open to allow the cannabis to dry out, after which it could be 
dispensed to study participants and stored at room temperature for a week. 
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For the present study MJP2, the dispensation schedule has been adjusted based on differences in 
cannabis supply and recommended storage conditions, as well as the need to limit face to face 
contact between study participants and clinical trial site personnel, in order to minimize potential 
expectancy bias and placebo response in the MJP2 trial. Participants will return to the clinical site
approximately 2.5 weeks after starting treatment to return unused study cannabis and obtain their 
next dispensation for an additional approximately 2.5 weeks, to cover the 5-week self-
administration period. As the recommended storage conditions from the manufacturers support 
room temperature storage, and TYMC is well below compendial specifications through the 
duration of shelf-life, there is no reason to believe that room temperature storage at trial sites 
followed by 2.5 weeks of room temperature storage by study participants will cause concern of 
yeast and mold growth in study MJP2. 

FDA communication 1 (cont.)

b. Justify the change in storage conditions of the cannabis prior to dispensing to participants, as 
described in the December 10, 2021, IR response. Include an explanation of whether the 

Sponsor response 1b: For study MJP2, NIDA has provided the attached Letter of Authorization 
dated July 27, 2022 to the NIDA Drug Master File, which will be used as the placebo cannabis in 
the MJP2 clinical trial. Furthermore, the Certificate of Analysis for the placebo cannabis provided 
by NIDA, also attached for reference, states the recommended storage condition is At or below
room temperature The specification for both the active drug product and the placebo have also 
been revised to meet the recommendations for microbial Limits for Botanical Ingredients and 
Products Dried or Powdered Botanicals, as per the United States Pharmacopeia (USP).

This documentation justifies the change from previously developed storage conditions for the 
MJP-1 trial in 2017, at which point NIDA had not yet developed specifications for TYMC. 
According to the new Certificate of Analysis, the material intended for placebo cannabis meets 
NIDA and sponsor specifications for TYMC and is substantially lower than the TYMC results 
reported in 2017. Additional details are available in the NIDA Drug Master File if needed per the 
attached Letter of Authorization dated July 27, 2022. In addition, the active THC cannabis 
cultivar intended for the present study MJP2 is also recommended to be stored at room 
temperature (17-22oC). All production rooms and storage rooms environmental controls are 
alarmed and monitored to ensure acceptable temperature and humidity tolerances are or will be 
maintained by the manufacturers and at clinical trial sites. Under these conditions, the active THC 
cannabis cultivar also meets sponsor and manufacturer specifications for TYMC.

Similar to the MJP-1 trial, only participants who are not immunocompromised will be enrolled in 
the MJP2 trial. The protocol will exclude any participant that may have an allergy or a past 
adverse reaction to cannabis. Potential participants will demonstrate immune system health via 
routine clinical laboratory testing prior to participation. Each lab result will be reviewed by a 
physician on the study. If a potential participant presents with abnormal white blood cell counts 
outside of the normal reference range, the study Medical Monitor will be consulted prior to the 
inclusion of the subject in the clinical trial. Risk is further limited through a planned adjustment 
to the daily limit of smoking no more than 2 grams per day during the treatment period and no 
more than 1 gram in a 6-hour period.

Based on these data and risk mitigation elements, the likelihood of yeast and mold growth under 
room temperature storage conditions is no longer a concern. 
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Clinical

FDA communication 6: You have not provided data to support that the delivered amount of 
THC would be reasonably safe and well-tolerated under the conditions of use described in the 
revised protocol. The information submitted does not inform the expected safety (nonclinical and
clinical) for the entire proposed dosing range for this particular formulation and for the 
proposed delivery methods (i.e., smoked and vaporized).

The scientific literature submitted does not support the safety of use of cannabis products with 
25% of THC by inhalation in human subjects, for the following reasons: 

Daily dose of cannabis products with 25% of THC 

The Division had requested specific information on the expected safety for the entire proposed 
dose range for this particular formulation. We acknowledge your proposal to reduce the 
maximum daily intake up to 2 grams (g) per day of cannabis product. However, under a scenario 
of maximum THC delivery (e.g., use of all 2 g of product within a single 60-minute session each 
day via vaporization), the amount of THC delivered would be about 500 mg. This dose is higher 
than maximum doses reported in the submitted scientific literature. The study reported by Ware et 
al. in 2015, for example, with a median daily dose of 2.5 g cannabis containing 12.5% of THC, 
produced a daily exposure of approximately 312.5 mg THC. Although the study permitted 5 g of 
cannabis per day, only 11 patients (5% of study population) received >3 grams of cannabis per 
day. Also, in the Ware et al. study, there was a report of convulsions that led to treatment 
discontinuation and was judged to be probably related to cannabis, which is a serious safety 
concern that you have not adequately addressed in your submission. Also, because baseline 
characteristics between the control group and the cannabis group were different, results should 
be interpreted with caution. 

As you noted, while epidemiological surveys report that cannabis users smoke or vaporize an 
average of 3 g of cannabis daily, these surveys do not contain enough detailed information on 
cannabis potency and routes of administration to support the safety of high doses of THC 
administered through a specific route (vaping versus smoking versus oral administration). 

Method of administration 

The articles you cited do not support the contention that there would be comparable PK between 
smoking and vaping. There are several articles in the scientific literature reporting both PK and 
PD differences between smoking and vaporization (Spindle et al., 2018; Spindle et al., 2019).

In addition, irrespective of differences in PK and PD between smoking or vaping, recent 
literature on combusted methods of cannabis administration raises serious concerns about the 
association between cannabis smoking/vaping and adverse outcomes on pulmonary function and 
increased respiratory symptoms (Dai and Richter, 2019), including the E-cigarette or Vaping 
Use-Associated Lung Injury (Layden et al., 2019). Recent recommendations by the American 
Thoracic Society echoed these serious concerns (Neff et al. 2021). The Ware et al., 2015, study 
you cited reports that medical cannabis users had a higher rate of developing respiratory AEs 
during 1 year of follow-up compared with controls. 

To resolve this deficiency: 
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a. Modify the proposed maximum possible dose or provide scientific evidence that supports the 
safety of the currently proposed maximum dose. It is important to clearly specify the starting 
dose, dose titration and frequency of administration of cannabis in the proposed study.

Sponsor response 6a: The sponsor proposes to lower the maximum daily intake permitted under 
the protocol to up to 2 grams (g) per day of a cannabis product containing approximately 20.0% ± 
3.0% THC, which is reduced from the previously proposed 25% ± 0.8% THC and results in a 
daily total maximum intake of 400 ± 60 mg THC. The daily allotment of cannabis product will be 
provided in the form of four 0.5 g pre-rolled cannabis cigarettes to be administered via smoking. 
Participants will be informed not to consume more than two of the 0.5 g pre-rolled cannabis 
cigarettes in any 6-hour period. 

Participants will be provided a vaporizer of cannabis flower (distinct from vape pen
cannabis oil) and a water pipe. Participants have the option to unroll the cannabis cigarettes and 
place the cannabis in these devices. Participants will also be provided with a tablet in which they 
will enter the times, routes of administration, and estimates of amounts used on every dosing 
occasion as Patient Reported Outcomes (PRO). Self-titration through smoking topography 
enables patients to control for possible adverse effects, including higher THC-content cigarettes.  

In a recently published study, of the 128 users who smoked a single cannabis cigarette (700 mg) 
with 5.9% or 13.4% THC ad libitum, there was one adverse event of anxiety requiring withdrawal 
from the study [3]. Participants could smoke up to the entirety of the cannabis cigarette and on 
average smoked about 60% of the cigarette. When controlling their own intake, the 13.4% THC 
group did not achieve higher blood THC concentrations; in fact, the 5.9% THC group had a 
significantly higher blood THC concentration [4]. The groups reported a similar level of 

, a pharmacodynamic (PD) measure, and the lower THC concentration group reported 
increased levels of highness in comparison to the higher THC concentration group. This study 
demonstrates that patient self-titration is sufficient to mitigate risk of adverse events and obviates 
the need to demonstrate comparable PK and PD between the various routes of administration. 
These findings also suggest that cannabis with higher THC concentration may allow for more 
precise self-titration to the desired effect, possibly mediated by smaller inhalation volumes and 
enhanced by greater opportunity to modulate intake when doses were higher. It is important to 
evaluate the 20% THC in this setting, as it may be safer than low-dose THC.

Although the differences in PK and PD in the Spindle studies were statistically significant, these 
differences were not clinically meaningful [5, 6]. The Spindle studies also suggest that the 
differences observed in their study between vaporized and smoked cannabis were a result of the 
instructions that the participants were given when smoking or vaping. Although cannabis self-
administration was labeled ad libitum in these studies, participants had to consume the entire 
amount, just at their own pace, and it was felt that there was more opportunity for product loss in 
the smoking condition (e.g., side stream, product combustion) vs vaping condition. In a truly ad 
libitum study, where participants smoke to the desired effect, participants may self-titrate, which 
would avoid this problem. Based on a similar naturalistic study, in which route of administration 
was chosen by the participant, the vaporized botanical cannabis was found to present no greater 
safety issues than smoked botanical cannabis [7]. Additional studies supported by MAPS and 
independent researchers further support this finding [8, 9]. 

A July 31, 2022 letter from Prof. Dr. Med. Torsten Passie and Dr. Med F. Grotenhermen, two 
prominent German physicians and researchers, whose practice currently includes ~800 patients 
who receive cannabis for a range of clinical indications including ~50 PTSD patients, supports 
the amount and potency to be used in this study, and patient self-titration [10]. Their letter states, 



Page 7 of 16

individualized strategies regarding their dosage. This means that patients are not assigned a 
specific dose in a way that is determined by their clinical picture, for example, but that this dose 
is adjusted accordingly in coordination with the effects and side effects that are produced 
individually. We then change the dosage prescription accordingly, as long as the patient's 
idiosyncrasy allows it and there is no evidence of the development of problematic use. The doses 
used in treatment of different disorders (e.g. Acne inversa, psoriasis, ADHD, Morbus Crohn

, colitis ulcerosa [ulcerative colitis]) is usually in the range of 0.5 to 3 gr. 
Cannabis per day (usually with preparations of 20-25% THC and some CBD). We did not see 
cases where this leads to significant problems in everyday life performance. 

We have treated approximately 50 patients with post-traumatic stress disorder with cannabis to 
date. Usually, cannabis is then the only medication the patient receives for the PTSD. The 
dosages range from 0.5 to 2.5g (inhaled via vaporizer) in 3 to 7 applications per day. Our 
experiences shows that the dosage and the frequency of| intake must be adapted to each patient 

individually due to the changing severity of the symptoms on a daily or weekly basis, for which 
the patients are given appropriate leeway by the doctors (cf Muller-Vahl & Grotenhermen, 2019
[11]). The sorts of cannabis flowers available in Germany which are used primarily for PTSD 
symptoms have 20-25% THC and usually 1-5% CBD, sometimes up to 9-

As referenced by the Sponsor in the MJP2 Clinical Hold Complete Response submitted on 29 
November 2021 (SN 0020), the Canadian COMPASS study (Cannabis Use for the Management 
of Pain: Assessment of Safety Study) was conducted to assess the safety of ad libitum access to 
medical cannabis, providing 215 participants a daily cannabis limit of 5 g containing 12.5% THC 
for one year [7]. While the median amount used by participants was 2.5 g of cannabis daily, 
equivalent to approximately 312.5 mg THC, the sponsor notes that the number of participants 
who consumed more than 3 g per day was incorrectly reported as 11 (5% of study sample) in the 
study publication. The related supplementary data correctly reported that 59 participants (27%) 
consumed >3 g/day, and therefore over a quarter of study participants consumed a minimum of 
375 mg THC daily (this discrepancy was confirmed with the author in a personal communication 
dated 10 February 2022).

The concerns regarding the effects of combusted cannabis on respiratory and pulmonary function 
are relevant to long-term and habitual combusted cannabis consumption but have not been found 
to be applicable to short-term clinical trials, such as the proposed study. The proposed study 
involves a short term (5-week) treatment period with ad libitum access of up to a maximum of 2 
g/day combusted cannabis, with no more than 1 g consumed within a 6-hour period. While the 
COMPASS study reported medical cannabis users had a higher rate of developing non-serious 
respiratory AEs compared with controls, the duration of the study was for one year, during which 
participants consumed an average of 2.5 g/day of 12.5% THC cannabis. This usage greatly 
exceeds the proposed treatment period in study MJP2.

With a daily median consumption of 312.5 mg THC and 27% of participants consuming 375 
mg THC daily over a one-year period, the COMPASS study found no increase in risk of serious 
respiratory adverse events associated with medical cannabis use (1 SAE in the cannabis group,
and 7 in the control group) as well as no significant differences between groups on secondary 
safety assessments, including tests of pulmonary, renal, liver, hematology, biochemistry, and 
neurocognitive function. The cannabis group did have increased risk of non-serious adverse 
events such as headache, nausea, and dizziness, which were largely characterized as mild to 
moderate in severity. In this MJP2 study, participants can judge for themselves the tolerability of 
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these non-serious AEs, reduce their consumption of study drug if it is intolerable, or continue at a 
particular dose if they are receiving sufficient clinical benefit.

Although the COMPASS study reports that medical cannabis users had a higher rate of 
developing respiratory AEs during 1 year of follow-up compared with controls, the authors still 

-serious adverse events 
(adjusted incidence rate ratio = 1.73, 95% confidence interval = 1.41-2.13); most were mild to 
moderate. There were no differences in secondary safety assessments. Quality-controlled herbal 
cannabis, when used by patients with experience of cannabis use as part of a monitored treatment 

In regards to the single report of convulsion in the COMPASS study among 215 participants in 
the cannabis group referenced by the Agency in the Continue Partial Clinical Hold 
correspondence dated 27 December 2021, the study publication did not provide any details 
regarding the amount of cannabis the participant had consumed or whether the participant had 
any relevant medical history [7]. Though th
related to study cannabis, it is difficult to ascertain the specific relevance to the s
proposed study given that the COMPASS study recommended an upper daily limit of 5 grams of 
12.5 ± 1.5% THC cannabis (equivalent to 625 ± 75 mg THC/day) and permitted higher doses 
when approved by the prescribing physician. Additionally, this study had a one-year duration 
versus the sponsor -week study. Available evidence regarding the relationship 
between THC exposure and convulsions is largely preclinical and suggests both pro- and 
anticonvulsant effects of THC, though proconvulsant effects observed in animal models have 
been at extremely high or nearly lethal doses (20-100 mg/kg) [12, 13]. Clinical evidence 

THC having significant proconvulsant properties in humans [14]

The Layden study cited by the Agency is about e-cigarettes [15], which are not the same as 
vaporization of plant material intended to be studied in MJP2
who were extensively interviewed, 73% reported use of nicotine products and 89% reported use 
of THC products. the proposed approach to vaporization. In 
recent years, there have been reports of lung injury associated with the use of e-cigarettes and 
vape pens, collectively termed EVALI (E-cigarette, or Vaping, Product Use-Associated Lung 
Injury), which has been attributed to the vitamin E acetate, an additive in some THC-containing 
products (Blount et al, 2020). EVALI is commonly caused by contaminated concentrate, or 
untested homemade e-liquid, and faulty electronic vaporizer equipment. When researchers 
evaluated the national incidences in 2019, the data showed that the states with higher rates of e-
cigarette and cannabis use in earlier years prior to the rise in cases demonstrated a lower EVALI 
prevalence overall during the outbreak [16]. Ultimately, these results indicate that EVALI cases 
are more closely linked to locally distributed e-liquids or additives most prevalent in the affected 
areas and did not arise from e-cigarette or cannabis use exclusively. Since unregulated 
manufacturers operate outside the quality standards and regulatory requirements of legal cannabis 
markets, these illicitly produced extracts are adulterated additives intended as diluents [17]. The 
sponsor is acquiring legally produced whole flower cannabis from a licensed grower with 
operational compliance to national quality standards.  

Common causative contaminants of EVALI include Vitamin E acetate, propylene glycol, 
vegetable glycerol, or another filler used in an illicitly processed oil or extract that does not 
adhere to Good Manufacturing Practices (GMP). Vitamin E acetate, also known as tocopherol 
acetate, is a commonly used diluent in e-cigarettes between 2018 and 2019 which causes 
respiratory impairment and may alter lung surfactant function. Heating Vitamin E acetate 
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produces a highly reactive lung irritant compound known as ketene [18]. Predominantly reported 
EVALI cases involved tainted distillate products that did not successfully undergo sterile 
compounding or processing: heated vegetable glycerin and propylene glycol decompose into 
potentially harmful carbonyl compounds such as formaldehyde, acrolein, and acetaldehyde [19].
The s
product is fully qualified and meets release specifications based on the Certificates of Analysis 
provided, prior to distribution to study participants.

The Dai and Richter study cited by the Agency 
found that marijuana use was more common among adults with medical conditions than those 
without such condition
of reporting current marijuana use than their peers without COPD (AOR, 3.4; 95% CI, 2.3-4.9). It 
is possible that long-term marijuana use was a contributing factor to their comorbid condition. It 
is also possible that these adults were using marijuana for relief from pain, anxiety, stress, or 
depression [20] As this was only a survey study, it was only designed to study association and 
not causation. Nevertheless, the survey data does not raise serious concerns about the association 
between cannabis smoking/vaping and adverse outcomes on pulmonary function and increased 
respiratory symptoms. Given the risk of leaving ongoing psychiatric symptoms untreated in the 
midst of a mental health crisis, these studies are in fact supportive of generating controlled safety 
data and exploring the potential benefits of the inhalation of botanical cannabis as this use is 
already happening throughout most of the United States and the world.  

The reference to the American Thoracic Society cited by the Agency is not a study but a patient 
education document [21]
particularly in people with an existing lung disease, su

There is no direct evidence that smoking marijuana causes lung cancer, or increases risk of 
exacerbation of COPD or asthma, based on the analysis of multiple studies: "habitual use of 
cannabis does not appear to lead to significant abnormalities in lung function when assessed 
either cross-sectionally or longitudinally, except for possible increases in lung volumes and 
modest increases in airway resistance of unclear clinical significance. Therefore, no clear link to 
chronic obstructive pulmonary disease has been established [22]. In a meta-analysis of the health 
effects of cannabis, the National Academies of Science, Engineering, and Medicine also came to 
the conclusion that there was no significant association between smoking cannabis and incidence 
of lung cancer [23]. It is notable that NIDA no longer considers the risk of lung cancer to be 
increased due to cannabis inhalation on cannabis effects on lung health, this 
statement appears, well-designed population studies have failed to find an increased risk of lung 
cancer associated with marijuana use [24].

Cannabis use in individuals with PTSD is widespread [25-27]. Further, cannabis is the most 
commonly used federally illegal drug in the general U.S. population and its use is increasing [28]. 
Cannabis is currently legal for medical use in 37 states, legal for recreational use in 19 states, and 
decriminalized in 13 states [29]. According to results from the U.S. Department of Health and 

United States used cannabis at least once in 2019, compared to 25.8 million people (11%) in 2002
[28]. A 2020 cross-sectional study found that in a sample of 17,048 Americans aged 16-65, 20% 
reported at least monthly cannabis use and 14% reported daily or almost daily use [30]. 

Despite the increasingly widespread use and acceptance of cannabis, there is a lack of safety data 
on cannabis that models real-world consumption. Most cannabis studies to date do not reflect the 
average daily dose and percent composition of THC cannabis consumed by medical and 
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recreational cannabis users cited above. Clinical research on the safety, as well as potential risks 
and benefits, of typical consumption patterns of cannabis should be viewed as a public health 
priority as the legalization and cultivation of cannabis continues to evolve and more Americans 
become cannabis users. 

The proposed study design of MJP2 will model real-world consumption in order to adequately 
characterize the safety of cannabis use among participants. The sponsor proposal to modify the
MJP2 protocol to reduce the THC content of the cannabis product to 20.0% ± 3.0% THC is in 
alignment with the national average of THC content reported in large epidemiological surveys of 
legal cannabis products sold in dispensaries. An analysis of cannabis potency in nine states where 
cannabis was legalized reported the average THC content in medical cannabis products is 19.2% 
± 6.2%, comparable to recreational cannabis product at 21.5% ± 6.0% [31]. A survey of over 30 
million Washington State cannabis sales reported an average of 20.59% ± 4.19% THC content
[32]. 

As discussed in the s MJP2 Clinical Hold Complete Response submitted on 29 
November 2021 (SN 0020), several epidemiological surveys of cannabis use report >2 g/day of 
cannabis flower smoked [33-35] and Veterans Affairs Canada currently implements a 3 g 
maximum daily reimbursement limit of cannabis products for medical purposes, irrespective of 
potency [36]. Although many of these epidemiological surveys do not report cannabis potency, it 
is reasonable to extrapolate the findings from these studies to
content of 20%, given alignment with reported averages. In addition, the sponsor hypothesizes 
that self-titration will lead study participants to limit their overall intake to a greater degree when 
smoking or vaporizing botanical cannabis with higher potency. As such, the proposed study 
design is indicative of real-world consumption patterns of both medical and recreational cannabis.

Thus, the sponsor proposes up to 2 grams (g) per day, supplied in the form of four 0.5 g pre-rolled 
cannabis cigarettes, containing approximately 20.0% ± 3.0% THC, in order to gather robust 
safety data on real-world cannabis consumption and test its efficacy on the treatment of PTSD.
Participants will be informed not to inhale more than two of the 0.5 g pre-rolled cannabis 
cigarettes in any 6-hour period.

FDA communication 6 (cont.)

b. Change the route of administration to a route without the aforementioned safety concerns or 
provide scientific evidence that the proposed routes of administration do not place the 
participants, who may not have had a history of smoked or vaped cannabis, at undue risk.

Sponsor response 6b: To simplify the protocol design, the cannabis product will be supplied to 
participants in the form of four 0.5 g pre-rolled cannabis cigarettes, containing approximately 
20.0% ± 3.0% THC. Participants will be provided a vaporizer of cannabis flower (distinct from a 

pipe. Participants have the option to unroll the 
cannabis cigarettes and place the cannabis in these devices. Participants will also be provided a 
tablet in which they will enter the times, routes of administration, and estimates of amounts used 
on every dosing occasion. The sponsor has selected smoking as the route of administration in the 
study design, with the option to vaporize the cannabis, as smoking is the most commonly utilized 
method of cannabis inhalation [20, 37]. Administration through ingestion would present 
additional challenges around appropriate dose titration as users of edibles commonly ingest larger 
than intended doses of THC due to the delayed and variable effects of gastrointestinal absorption
[38]. 
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-1 conducted under this IND, provided preliminary 
safety evidence of the safety of short-term ad libitum smoked botanical cannabis [39]. The 
blinded cross-over study design consisted of two 3-week periods during which participants 
smoked treatment or placebo cannabis ad libitum, separated by a 2-week cessation period, 
resulting in a total duration of 6 weeks of daily smoked inhalation. The study allowed a similar 
daily maximum amount of cannabis (1.8 g) of a lower THC concentration (12.4%) and 
participants smoked an average of 0.69 g per day. 
respiratory and pulmonary effects of the proposed study appear to be regarding the volume of 
combusted cannabis consumed and not the potency. Cannabis users down-regulate consumption 
of cannabis as THC content increases [40]. While this does not alleviate concerns regarding the 
safety of possible maximum exposure, it is relevant to note that participants of the proposed study 
may consume a lesser volume of the higher potency cannabis (20% THC) than the average 
amount of 0.69 g/day reported in MJP-1, resulting in a similar safety profile.

In two short-term randomized controlled trials cannabis-naïve participants 
smoked a prescribed amount of 1 g/day for 8 weeks without reported respiratory or pulmonary 
adverse effects [41, 42]. Participants in these studies received either study cannabis (23% and 
16% THC, respectively) or placebo cannabis (<0.04% THC) in the form of 0.5 g pre-rolled
cannabis cigarettes, similar to the proposed study design.

The Dai and Richter article cited by the Agency regarding adverse outcomes on pulmonary 
function and increased respiratory symptoms is from a national survey of medical cannabis users 
that does not list duration of cannabis use other than whether they used cannabis within the last 
30 days [20]. Additionally, it does not include data on tobacco use, a common confound as more 
cannabis users also smoke tobacco compared to non-cannabis users [43]. Contrary to the acute 
effects of tobacco smoke as a bronchoconstrictor, there is some evidence that short-term cannabis 
smoking can improve airway dynamics, specifically causing bronchodilation, but not with 
chronic use [44, 45]. It should also be noted that cannabis-naïve users were also allowed to 
participate in the COMPASS year-long ad libitum cannabis use study, although they comprised a 
small portion of the cannabis group (n=16, 7%) [7]. Additionally, similar to MJP-1, the proposed 
study excludes participants with a diagnosis or evidence of significant or uncontrolled pulmonary 
disease (alongside many other significant diseases), who may be at risk of consuming combusted 
cannabis, as mentioned in the American Thoracic Society web page referenced [21]. Due to the
short-term treatment period of 5 weeks and study exclusion criteria, acute inhalation of cannabis
is unlikely to place participants, who may not have had a history of smoked cannabis, at undue 
risk.

Given the findings from previous short-term and acute cannabis use studies, it is unlikely the 
proposed short-term study design will induce long-term effects on pulmonary and respiratory 
function in study participants, regardless of their cannabis use history. The proposed MJP2 study 
from the sponsor will bolster the nascent cannabis safety literature and contribute to a more 
robust safety profile of cannabis by modeling real-world consumption, particularly route of 
administration, dose, and % THC content. The proposed study is important not only to identify a 
potential treatment option for the underserved veteran PTSD population, but also to provide data 
to better characterize the safety of cannabis for the millions of cannabis users in the United States.







Page 14 of 16

15. Navon, L., et al., Risk factors for e-cigarette, or vaping, product use associated lung 
injury (EVALI) among adults who use e-cigarette, or vaping, products Illinois, July
October 2019. Morbidity and Mortality Weekly Report, 2019. 68(45): p. 1034.

16. Friedman, A.S., Association of vaping related lung injuries with rates of e cigarette 
and cannabis use across US states. Addiction, 2021. 116(3): p. 651-657.

17. Smith, D.M. and M.L. Goniewicz, The role of policy in the EVALI outbreak: solution or 
contributor? The Lancet Respiratory Medicine, 2020. 8(4): p. 343-344.

18. Belok, S.H., et al., E-cigarette, or vaping, product use-associated lung injury: a review.
Pneumonia, 2020. 12(1): p. 1-8.

19. E-cigarette or vaping product use-
associated acute lung injury (EVALI) as a therapeutic problem in anaesthesiology and 
intensive care departments. Anaesthesiology Intensive Therapy, 2020. 52(3): p. 219-225.

20. Dai, H. and K.P. Richter, A national survey of marijuana use among US adults with 
medical conditions, 2016-2017. JAMA Network Open, 2019. 2(9): p. e1911936-
e1911936.

21. Neff, S. Inhaled Marijuana and the Lungs. 2021  [cited 2022 August 12]; Available 
from: https://www.thoracic.org/patients/patient-resources/resources/marijuana.pdf.

22. Tashkin, D.P., Effects of marijuana smoking on the lung. Annals of the American 
Thoracic Society, 2013. 10(3): p. 239-247.

23. National Academies of Sciences, E. and Medicine, The health effects of cannabis and 
cannabinoids: the current state of evidence and recommendations for research. 2017.

24. NIDA. What are marijuana's effects on lung health? 2021  [cited 2022 August 12];
Available from: https://nida.nih.gov/publications/research-reports/marijuana/what-are-
marijuanas-effects-lung-health.

25. Bonn-Miller, M.O., K.A. Babson, and R. Vandrey, Using cannabis to help you sleep: 
heightened frequency of medical cannabis use among those with PTSD. Drug Alcohol 
Depend, 2014. 136: p. 162-5.

26. Browne, K., et al., Prevalence of medical and nonmedical cannabis use among veterans 
in primary care. Psychol Addict Behav, 2022. 36(2): p. 121-130.

27. Leung, J., et al., Prevalence and self-reported reasons of cannabis use for medical 
purposes in USA and Canada. Psychopharmacology (Berl), 2022. 239(5): p. 1509-1519.

28. SAMHSA. Key substance use and mental health indicators in the United States: Results 
from the 2019 National Survey on Drug Use and Health Substance Abuse and Mental 
Health Services Administration. 2020  [cited 2022 August 12]; Available from: 
https://www.samhsa.gov/data/sites/default/files/reports/rpt35325/NSDUHFFRPDFWHT
MLFiles2020/2020NSDUHFFR1PDFW102121.pdf.



Page 15 of 16

29. NCSL. National Conference of State Legislatures: State Medical Marijuana Laws. 2022  
[cited 2022 August 12]; Available from: https://www.ncsl.org/research/health/state-
medical-marijuana-laws.aspx.

30. Goodman, S., et al., Prevalence and forms of cannabis use in legal vs. illegal 
recreational cannabis markets. International Journal of Drug Policy, 2020. 76: p. 102658.

31. Cash, M.C., et al., Mapping cannabis potency in medical and recreational programs in 
the United States. PLoS One, 2020. 15(3): p. e0230167.

32. Smart, R., et al., Variation in cannabis potency and prices in a newly legal market: 
evidence from 30 million cannabis sales in Washington state. Addiction, 2017. 112(12): 
p. 2167-2177.

33. Hazekamp, A., et al., The medicinal use of cannabis and cannabinoids--an international 
cross-sectional survey on administration forms. J Psychoactive Drugs, 2013. 45(3): p. 
199-210.

34. Walsh, Z., et al., Cannabis for therapeutic purposes: patient characteristics, access, and 
reasons for use. Int J Drug Policy, 2013. 24(6): p. 511-6.

35. Lucas, P., et al., Substituting cannabis for prescription drugs, alcohol and other 
substances among medical cannabis patients: The impact of contextual factors. Drug 
Alcohol Rev, 2016. 35(3): p. 326-33.

36. VA_Canada. Reimbursement Policy for Cannabis for Medical Purposes. 2019  [cited 
2021 September 14]; Available from: https://www.veterans.gc.ca/eng/about-
vac/legislation-policies/policies/document/2461.

37. Russell, C., et al., Routes of administration for cannabis use - basic prevalence and 
related health outcomes: A scoping review and synthesis. Int J Drug Policy, 2018. 52: p. 
87-96.

38. Barrus, D.G., et al., Tasty THC: Promises and Challenges of Cannabis Edibles. Methods 
Rep RTI Press, 2016. 2016.

39. Bonn-Miller, M.O., et al., The short-term impact of 3 smoked cannabis preparations 
versus placebo on PTSD symptoms: A randomized cross-over clinical trial. PLoS One, 
2021. 16(3): p. e0246990.

40. Kalaba, M. and M.A. Ware, Cannabinoid Profiles in Medical Cannabis Users: Effects of 
Age, Gender, Symptoms, and Duration of Use. Cannabis Cannabinoid Res, 2021.

41. Naftali, T., et al., Cannabis induces a clinical response in patients with Crohn's disease: 
a prospective placebo-controlled study. Clin Gastroenterol Hepatol, 2013. 11(10): p. 
1276-1280.e1.

42. Naftali, T., et al., Cannabis is associated with clinical but not endoscopic remission in 
ulcerative colitis: A randomized controlled trial. PLoS One, 2021. 16(2): p. e0246871.



Page 16 of 16

43. Weinberger, A.H., et al., A difference-in-difference approach to examining the impact of 
cannabis legalization on disparities in the use of cigarettes and cannabis in the United 
States, 2004-17. Addiction, 2022.

44. Tashkin, D.P. and M.D. Roth, Pulmonary effects of inhaled cannabis smoke. Am J Drug 
Alcohol Abuse, 2019. 45(6): p. 596-609.

45. Lee, M.H. and R.J. Hancox, Effects of smoking cannabis on lung function. Expert Rev 
Respir Med, 2011. 5(4): p. 537-46; quiz 547.




