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Abstract  

 

Objective: To develop a systematic review on the association between marijuana use and cyclic 

vomiting sydrome for the Arizona Department of Health Services. The review attempted to 

answer the key question of whether there is an association between marijuana use and cyclic 

vomiting syndrome and if so, whether marijuana use causes cyclic vomiting syndrome. 

Methods: The databases MEDLINE (PubMed), The Chocrane Library, CINAHL (EBSCO), psycINFO, 

Web of Science, and Google Scholar were searched for the topics of marijuana use and cyclic 

vomiting syndrome multiple times from September 2012 – November 2012. The quality of each 

pertinent study was assessed by two reviewers. Case-control and cohort studies were assessed 

using the Newcastle-Ottowa Assessment Scale.45 Case series’ were assessed using the criteria 

laid out in Guise et al.’s systematic review which was adapted from Deeks et al. and Agency for 

Healthcare Research and Quality.15,11,1 Literature reviews were assessed using the AMSTAR 

criteria.35 Overall quality of evidence and causation were determined using the GRADE 

methodology and the Bradford Hill criteria, respectively.16,18 

Results: A total of 95 articles were identified and 37 of these were found to address the key 

question in some way. The study designs of identified articles were 1 case-control study, 3 

cohort studies, 4 case series, 24 case reports, and 5 literature reviews. The majority of reviewed 

studies report an association between marijuana use and cyclic vomiting syndrome or 

cannabinoid hyperemesis syndrome with marijuana use preceding the onset of vomiting 

symptoms. However, the overall body of evidence reviewed is of very low quality and does not 

meet criteria to demonstrate causation. 

Significance: The majority of reviewed studies suggest an association between marijuana use 

and cyclic vomiting syndrome or cannabinoid hyperemesis syndrome though no studies 

suggested any evidence as to whether marijuana use causes cyclic vomiting syndrome or 

cannabinoid hyperemesis syndrome. The entire body of evidence reviewed, however, is of very 

low quality and therefore no definitive conclusions can be drawn from this review about the 

association between marijuana and cyclic vomiting syndrome or whether marijuana use causes 

cyclic vomiting syndrome. 
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Introduction  

 

In November of 2010 Arizona voters passed Proposition 203 legalizing medical marijuana. The 

Arizona Department of Health Services receives numerous requests to add conditions to the list 

of illnesses that medical marijuana can be prescribed for. In light of these requests the Arizona 

Department of Health Services has been collaborating with the University of Arizona’s College 

of Public Health to produce evidence based literature reviews about the potential effects of 

marijuana on specific conditions to aid in the decision making process within the Medical 

Marijuana Program. 

 

The Arizona Department of Health Services has requested a systematic review of the current 

available evidence on the relationship between marijuana use and cyclic vomiting syndrome. 

Cyclic vomiting syndrome as defined by the Rome III criteria includes “(i) stereotypical episodes 

of vomiting regarding onset (acute) and duration (less than one week), (ii) three or more 

discrete episodes in the prior year, (iii) absence of nausea and vomiting between episodes.”31 In 

2004 Allen et al. published the first case series linking marijuana smoking with cyclic vomiting 

syndrome and suggested that chronic marijuana use may lead to the development of cyclic 

vomiting syndrome.3 Since this first published report multiple case reports and a few 

observational studies have been published addressing the association between marijuana use 

and cyclic vomiting syndrome. Some of these studies address cannabinoid hyperemesis 

syndrome, an illness similar to cyclic vomiting syndrome though the diagnostic criteria include a 

history of regular cannabis use for years.38 Differing opinions exist on whether or not 

cannabinoid hyperemesis syndrome is a subgrouping of cyclic vomiting syndrome or whether it 

is its own seperate entity.39 This review will explore studies on both cyclic vomiting syndrome 

and cannabinoid hyperemesis syndrome but will designate between the two within the results. 
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 The key question this review will attempt to address is whether there is an association 

between marijuana use and cyclic vomiting syndrome and if so, whether marijuana use causes 

cyclic vomiting syndrome. 



3 

Methods 

 

Literature Search and Strategy 

The databases MEDLINE (PubMed), The Chocrane Library, CINAHL (EBSCO), psycINFO, and Web 

of Science were searched for the topics of marijuana use and cyclic vomiting syndrome from 

September 2012 – November 2012. The same searches were performed multiple times across 

the different databases. The Google Scholar database was also used to search the gray 

literature including unpublished and electronically published studies. The references lists of 

each study found were also reviewed for additional studies. Detailed search strategies can be 

reviewed in Appendix I. 

 

Inclusion and Exclusion Criteria  

All studies identified during the search were screened using the following criteria: 

1. Humans with Cyclic Vomiting syndrome* 

2. English Language 

3. 1980 – present 

4. Study answered key question or included data pertaining to key question  

*The search strategy returned many studies addressing not only cyclic vomiting syndrome but 

also cannabinoid hyperemesis syndrome. It was decided to include the studies that addressed 

cannbinoid hyperemesis syndrome as the diagnostic criteria are identical to that of cyclic 

vomiting syndrome with the addition of marijuana use prior to onset of vomiting symptoms.   

 

Studies were excluded if they did not address the key question, were animal studies, or were 

not published in English. 

 

Data Synthesis 

The quality of each of the case control and cohort studies was assessed using the Newcastle-

Ottawa Quality Assessment Scale45. The quality of each of the case series studies was assessed 

using the criteria laid out in Guise et al.’s systematic review, which was adapted from Deeks et 
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al. and Agency for Healthcare Research and Quality.15,11,1 The quality of each literature review 

was assessed using the AMSTAR criteria described in Shea, et al.35 Two investigators (D.C-O. 

and A.J.) individually assessed the studies according to the criteria previously mentioned, then 

met to discuss and come to a conclusion on the final quality rating of each study. Overall quality 

of evidence and causation were determined using the GRADE methodology and the Bradford 

Hill criteria, respectively.16,18 Quality rating criteria and conclusions can be reviewed in 

Appendix V. The limitations of the 8 studies with the highest evidence (Table 1) were generated 

by the investigators reviewing these articles. 
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Results 

 

A total of 94 articles were identified through The Cochrane Library, PubMed, PsycINFO, CINAHL 

(EBSCO), and Web of Science and another 1 was discovered from references cited in key 

articles. Upon further review of these 94 studies, 37 articles were found to address the 

question of whether there is an association between marijuana smoking and cyclic vomiting 

syndrome or cannabinoid hyperemesis syndrome. The study designs of these 37 identified 

articles were 8 observational studies (1 case-control study, 3 cohort studies, and 4 case series), 

24 case reports, and 5 literature reviews. Table 1 below lists the details of the 8 observational 

studies, which were evaluated because they were the studies with the highest level of evidence 

inherent in their study designs (case-control, cohort, and case series). The quality and 

limitations included in Table 1 below were as determined by the two reviewers. The bolded 

study was determined to have the most pertinent findings. Below is a flow chart laying out the 

process by which the articles were narrowed down.  

 

The entire list of the 37 included studies can be reviewed in Appendix III. The entire list of the 

57 excluded studies can be reviewed in Appendix IV.



6 

Figure 1  

 

 
 

94 studies identified to possibly 
address key question through 

database search  

1 further study identified in 
references of included studies 

95 total studies identified with 
possibility to address key question 

37 studies addressed the key 
question or contained pertinent 

data to the key question 

8 studies with the highest quality 
of evidence based on study design 

(observational studies) 
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Observational Studies 

Table 1 – Study Designs, Results, and Quality 
Article, Citation and 
Database 

Description and Design 
of Study 

Results Quality and 
Limitations 

Allen JH, de Moore GM, 
Heddle R, Twartz JC. 
Cannabinoid 
hyperemesis: Cyclical 
hyperemesis in 
association with chronic 
cannabis abuse. Gut. 
2004;53(11):1566-1570.  
 
PubMed and Web of 
Science 

The study analyzed a 
series of cases of a 
cyclic vomiting illness in 
association with chronic 
marijuana use. 
 
Case Series (n=9) South 
Australia 

The study 
addressed the key 
question and found 
that in all 9 cases 
chronic cannabis 
use preceded the 
development of the 
cyclic vomiting 
illness. 7 patients 
ceased cannabis 
use and the illness 
resolved. 3 of these 
relapsed and 
developed the 
illness again. 2 of 
these 3 again 
ceased cannabis 
use and again their 
illness resolved. 

Poor – sample was 
not representative 
(small n, only from 
S. Australia, 2 self 
referrals) with 
potential for 
sampling bias, 
potential for recall 
bias about past 
cannabis use, 
frequency of 
cannabis use was 
self-reported with 
the potential for 
underreporting.  

Choung RS, Locke 
GR,3rd, Lee RM, Schleck 
CD, Zinsmeister AR, 
Talley NJ. Cyclic 
vomiting syndrome and 
functional vomiting in 
adults: Association with 
cannabinoid use in 
males. 
Neurogastroenterol 
Motil. 2012;24(1):20-6, 
e1.  
 
PubMed, Web of 
Science, and Google 
Scholar 

The study 
retrospectively 
evaluates whether 
clinical and GE data 
distinguish CVS from FV 
and IBS. 
 
Case Control [n=226 (82 
CVS, 62 FV, 82 IBS)] 
Mayo Clinic Rochester  

The study 
addressed the key 
question and 
found that 
cannabinoid use 
increased the odds 
for CVS relative to 
non-users and 
those with FV [OR 
= 2.9, 95% CI 
(1.2,7.2), P = 0.02] 
but gender was a 
confounding 
variable and it was 
found that 
cannabinoid use in 
males increased 
the odds for CVS 
relative to non-
users (OR = 3.9, P < 

Poor – cannabis 
use was extracted 
from self-reported 
questionnaire 
completed by all 
MCR patients with 
a large potential 
for under-
reporting; 
confounding 
variables were not 
controlled for. 
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0.05) but not in 
females (OR = 1.2, 
P = 0.77); the study 
also found 
cannabinoid use to 
be higher in CVS 
than in IBS [OR = 
7.0, 95% CI 
(2.1,23.5), P < 
0.001]. 

Hejazi RA, Lavenbarg TH, 
Foran P, McCallum RW. 
Who are the 
nonresponders to 
standard treatment with 
tricyclic antidepressant 
agents for cyclic vomiting 
syndrome in adults? 
Aliment Pharmacol Ther. 
2010;31(2):295-301.  
 
PubMed, Web of 
Science, and Google 
Scholar 

The study analyzed a 
cohort of patients with 
CVS to come up with 
clinical features that 
distinguish TCA 
responders from 
nonresponders. 
 
Prospective Cohort 
(n=132) Texas Tech 

The study does not 
directly address the 
key question but 
did find that 53% of 
the nonresponder 
group reported 
chronic marijuana 
use and only 22% 
of the responder 
group reported 
chronic marijuana 
use.  

Poor – patients all 
from one author’s 
clinic with 
potential for 
sampling bias, no 
definition/methods 
/protocol for TCA 
exposure, 
marijuana use was 
self-reported 
allowing potential 
for recall bias and 
underreporting, 
unclear follow-up 
length. 

Hejazi RA, Lavenbarg TH, 
McCallum RW. Spectrum 
of gastric emptying 
patterns in adult patients 
with cyclic vomiting 
syndrome. 
Neurogastroenterol 
Motil. 2010;22(12):1298-
302, e338.  
 
PubMed, Web of 
Science, and Google 
Scholar 

The study investigates 
GE patterns in patients 
with CVS and explores 
clinical characteristics 
associated with the 
different GE patterns. 
 
Case Series (n=92) 
Texas Tech 

The study does not 
directly address the 
key question. 30  
(32%) patients 
reported marijuana 
use and 11/13 with 
delayed GET 
reported marijuana 
use. The authors 
conclude that CVS 
patients can have 
delayed GET if they 
are chronic 
marijuana smokers. 

Poor – patients all 
from one author’s 
clinic with 
potential for 
sampling bias, 
marijuana use is 
self-reported with 
the potential for 
underreporting. 

Lee LY, Abbott L, Moodie 
S, Anderson S. Cyclic 
vomiting syndrome in 28 
patients: Demographics, 
features and outcomes. 

The study analyzes the 
clinical features of a 
cohort of patients with 
CVS. It also explores 
treatments for attacks 

The study 
addressed the key 
question and found 
that 28.6% of 
patients with CVS 

Poor – self-
reported 
marijuana use with 
great potential for 
recall bias and 
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Eur J Gastroenterol 
Hepatol. 2012;24(8):939-
943.  
 
PubMed, Web of 
Science, CINAHL (EBSCO), 
and Google Scholar 

and prognosis of 
patients treated 
conservatively.  
 
Retrospective Cohort 
(n=29) London 

reported previous 
cannabis abuse. 4 
adults (28.6%) and 
no children 
reported previous 
cannabis use.  

underreporting, 
subjective scale 
used to assess 
clinical outcomes 
following diagnosis 

Namin F, Patel J, Lin Z, et 
al. Clinical, psychiatric 
and manometric profile 
of cyclic vomiting 
syndrome in adults and 
response to tricyclic 
therapy. 
Neurogastroenterol 
Motil. 2007;19:196-202. 
 
PubMed, Web of 
Science, and Google 
Scholar 

The study explores the 
clinical features, 
psychiatric status, and 
gastric motility of a 
cohort of patients with 
CVS along with 
therapeutic outcomes 
of TCA therapy in this 
group. 
 
Prospective Cohort 
(n=31) Kansas 
University  

The study 
secondarily 
addressed the key 
question and found 
13 (42%) patients 
admitted to at least 
weekly marijuana 
use. 7 found the 
marijuana 
therapeutic for 
symptoms of CVS. 2 
(had heavy use 
dating back to 
teenage years) 
found resolution of 
symptoms upon 
ceasing marijuana 
use. 4 did not see a 
relationship 
between their 
marijuana use and 
their CVS. 

Poor – high loss to 
follow-up (45%) 
with no description 
of those lost, self-
reported 
marijuana use with 
great potential for 
recall bias and 
underreporting. 

Simonetto DA, 
Oxentenko AS, Herman 
ML, Szostek JH. 
Cannabinoid 
hyperemesis: A case 
series of 98 patients. 
Mayo Clin Proc. 
2012;87(2):114-119.  
 
PubMed, Web of 
Science, and CINAHL 
(EBSCO) 

The study analyzes 98 
adult cases of 
cannabinoid 
hyperemesis. 
 
Case Series (n=98) MCR 
though the patients 
represented 28 states 
and Canada 

The study explores 
CH and not CVS. 
Inclusion criteria 
included long-term 
cannabis use 
before onset of CH 
symptoms. 10 
patients were 
followed up and 6 
ceased cannabis 
resulting in 
resolution of CH 
symptoms. 1 
patient abstained 
from cannabis for 

Poor – self-
reported 
marijuana use with 
great potential for 
recall bias and 
underreporting, 
low rate of follow-
up (10/98).  
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one month and did 
not experience 
resolution of 
symptoms.  

Soriano-Co M, Batke M, 
Cappell MS. The cannabis 
hyperemesis syndrome 
characterized by 
persistent nausea and 
vomiting, abdominal 
pain, and compulsive 
bathing associated with 
chronic marijuana use: A 
report of eight cases in 
the united states. Dig Dis 
Sci. 2010;55(11):3113-
3119.  
 
PubMed, Web of 
Science, and Google 
Scholar 

The study analyzes 8 
adult cases of 
cannabinoid 
hyperemesis syndrome. 
 
Case Series (n=8) 
Missouri 

The study explores 
CH (not CVS) but 
found that 
cannabis use 
preceded CH in all 
8 cases. 5 patients 
ceased cannabis 
use and 4 had 
resolution of CH. 1 
of these 4 resumed 
cannabis use and 
symptoms of CH 
recurred.   

Poor – 
unrepresentative 
sample (small n, 
patients all pulled 
from investigators’ 
clinics/care) with 
potential for 
sampling bias, self-
reported 
marijuana age of 
onset and 
frequency of use 
with great 
potential for recall 
bias and 
underreporting. 

 
CVS, cyclic vomiting syndrome; FV, functional vomiting; IBS, irritable bowel syndrome; GE, 

gastric emptying; MCR, Mayo Clinic Rochester; CH, cannabinoid hyperemesis; TCA, tricyclic 

antidepressant 
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Case Series 

Of the 37 included studies, 4 were case series (4 studies describing 207 cases in total) that 

described patients with cyclic vomiting syndrome or cannabinoid hyperemesis syndrome. These 

4 case series are included in table 1 and are further evaluated below in table 2. 115 of the cases 

reported chronic cannabis use that preceded cyclic vomiting or cannabinoid hyperemesis 

symptoms. 18 of the 207 (9%) ceased cannabis use and 16 of those 18 (89%) had resolution of 

their vomiting symptoms. 2 of these 13 (13%) patients rechallenged themselves with marijuana 

both found that the vomiting symptoms recurred. No studies reported spontaneous resolution 

of vomiting symptoms. 

  



12 

Table 2 – Case Series Results 
Source/ 
Patient 

Age Sex Duration of 
marijuana use 
before onset 
of symptoms 

Frequency 
of 

marijuana 
use 

Cannabis 
cessation 

Resolution 
of 

symptoms 

Cannabis 
rechallenge 

Return of 
symptoms 

Soriano-
Co39/1 

34 M 13 years 1 joints daily Y Y ? ? 

Soriano-
Co39/2 

34 F 19 years 3.5 joints 
daily 

N - ? ? 

Soriano-
Co39/3 

26 M 9 years 10 joints 
daily 

Y Y ? ? 

Soriano-
Co39/4 

34 M 21 years 9 joints daily Y Y ? ? 

Soriano-
Co39/5 

38 F 15 years 3.5 joints 
daily 

Y Y ? ? 

Soriano-
Co39/6 

27 M 18 years 8 joints daily N - ? ? 

Soriano-
Co39/7 

35 M 20 years 5 joints daily N - ? ? 

Soriano-
Co39/8 

31 F 16 years 2 joints daily Y N ? ? 

Simonetto36 
98 patients 

32.
3 

me
an 

67
% 
M 
33
% F 

4 mo – 27 y 
 

25% of 37 pts 
>2 years 

 
32% <1 year 

44% 2-5 y 
11% 6-10 y 

13% >/= 11y 

59% daily 
 

95% 
>1x/week 

7 pts Y 6 pts Y 
 

1 pt N 

? ? 

Hejazi20 

92 pts 
37 
me
an  
20-
68 

47 
M 
45 
F 

? 32% of pts 
reported 
chronic 

marijuana 
use 

40% nl GET 
17 % fast 
83% slow 

? ? ? ? 

Allen3/Y  M 3 years 5-10 cones 
daily 

Y Y Y Y 

Allen3/X  F 3 years 1-5 cones 
daily 

Y Y N - 

Allen3/A  M 6 years 5-10 cones 
daily 

Y Y N - 

Allen3/Q  M 17 years 5-10 cones 
daily 

Y Y N - 

Allen3/R  M 5 years 5-10 cones 
daily 

N N - - 

Allen3/J  M 27 years 5-10 cones 
daily 

Y Y N - 

Allen3/K  F 2 years 3-4 cones 
daily 

Y Y Y Y 
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Allen3/L  M 3 years 5-10 cones 
daily 

N N - - 

Allen3/E  M 6 years 5-10 cones 
daily 

 N N - - 

Totals     18 (9%) 16 (89%) 2 (13%) 2 (100%) 
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Case Reports 

Of the 37 included studies, 24 were case reports. These 24 articles described 34 cases in total of 

patients with cyclic vomiting syndrome or cannabinoid hyperemesis syndrome that reported 

chronic cannabis use that preceded their illness symptoms. 21 of these 34 ceased cannabis use 

when informed that it may be the cause of their symptoms and 19 of those 21 (90%) had 

resolution of their vomiting symptoms. 9 of these 19 (47%) patients rechallenged themselves 

with marijuana use and all 9 found that the vomiting symptoms recurred. No cases reported 

spontaneous resolution of vomiting symptoms. 
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Table 3 – Case Report Results 
Source/ 
Patient 

Age Sex Duration of 
marijuana use 
before onset 
of symptoms 

Frequency 
of 

marijuana 
use 

Cannabis 
cessation 

Resolution 
of 

symptoms 

Cannabis 
rechallenge 

Return of 
symptoms 

Bagdure4/1 27 M 5 years daily Y Y N - 
Baron5/1 28 M 2 years 5 joints daily N N - - 
Budhraja6/1 19 M 10 months daily Y Y - - 
Chang7/1 25 F 1-2 years almost daily - - - - 
Chang7/2 23 F 7 years 2-3x daily - - - - 
Chepyala8/
1 

38 M 16-17 years almost daily Y decreased 
symptoms 

- - 

Cox10/1 28 M 10 years 2 cigars daily Y Y N - 
de 
Moore12/1 

22 M 6 years ? - - - - 

Donnino13/
1 

22 M ? 2-4 joints 
daily 

cut back Y Y Y 

Donnino13/2 23 M 1 year daily - - - - 
Donnino13/
3 

51 M ? 2-3 joints 
daily 

Y Y N - 

Duckett14/1 26 M ? daily N N - - 
Harris17/1 19 F 6 months 12 joints 

weekly 
Y Y Y Y 

Luther23/1 21 M 1 year 4 joints daily - - - - 
Miller24/1 17 M 2 years daily Y Y N - 
Miller24/2 18 F ? 4-5 blunts 

daily 
Y Y N  

Nicolson26/
1 

27 M 7 years 4 blunts 
daily 

N N - - 

Nicolson26/
2 

22 F ? 4-5 blunts 
daily 

N N - - 

Nicolson26/
3 

24 M 5 years 2-3 joints 
daily 

Y Y Y Y 

Nicolson26/
4 

20 F 2 years 3 joints daily Y Y N - 

Patterson28

/1 
20 M 3 years and 4 

months 
5 cigars daily Y improved 

symptoms 
Y Y 

Patterson28

/2 
27 M 1 year daily Y Y Y Y 

Patterson28

/3 
31 M 12 years 3-9 blunts 

daily 
Y Y Y Y 

Patterson28

/4 
43 M 24 years 0.5-1 g daily Y Y Y Y 

Price29/1 30 M “years” daily - - - - 
Roche30/1 21 M ? ? Y Y - - 
Sannaranga
ppa32/1 

34 M 5 years 8 bongs 
daily 

Y Y Y Y 

Schmid33/1 26 F 9.5 years daily Y Y N - 
Singh37/1 46 M “since 

childhood” ? 
4 bong hits 

daily 
Y Y N - 

Sontineni38 22 M 5 years 1-2x per Y Y N - 
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/1 hour daily 
Traver41/1 15 M ? “regularly” ? - - - 
Wallace42/1 30 M 11 years -regular (14-

18 yo) 
-3 g daily 
(18-20yo) 
-up to 1 g 
daily (20+ 
yo) 

 

Y Y N - 

Watts44/1 32 M 13 years daily N N - - 
Wild46/1 21 F 7 years ? Y Y Y Y 
Totals     21 (62%) 19 (90%) 9 (47%) 9 (100%) 
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Literature Reviews 

All reviewed literature reviews (5) described the cases and studies previously mentioned in this 

report2,21,27,40,43. These articles were all poor quality general literature reviews with none 

providing a systematic basis for their reviews. The articles simply summarized what had been 

found in the above observational studies and case reports. Quality rating of individual literature 

reviews can be reviewed in Appendix V. 

 

Overall Evidence Quality  

The primary outcome of the studies reviewed was that marijuana use is associated with cyclic 

vomiting syndrome and cannabinoid hyperemesis syndrome. The evidence suggesting this 

outcome is of very low quality when assessed by the GRADE methodology.16 The main factors 

contributing to the very low quality rating are the large potential for bias (in both 

underreporting of marijuana use and not controlling for possible confounders), indirectness in 

population (most studies’ populations were not representative), and imprecision (as very few 

studies used any statistical analysis to determine whether marijuana use was associated with 

cyclic vomiting syndrome or cannabinoid hyperemesis syndrome).  

 

The body of evidence met two of the nine Bradford Hill criteria for causation. The criteria that 

were met were temporality and plausibility. The evidence failed to meet the remaining six 

criteria (strength of association, consistency, specificity, biological gradient, coherence, 

experiment, analogy). Strength of association was unable to be determined because no study 

stated the prevalence of cyclic vomiting syndrome in marijuana users versus the prevalence in 

nonusers.  
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Discussion 

 

Cyclic vomiting syndrome is defined by the Rome III criteria as “(i) stereotypical episodes of 

vomiting regarding onset (acute) and duration (less than one week), (ii) three or more discrete 

episodes in the prior year, (iii) absence of nausea and vomiting between episodes.”31 

Cannabinoid hyperemesis syndrome has identical diagnostic criteria though also includes a 

history of chronic regular marijuana use preceding vomiting symptoms.38 Because a history of 

regular marijuana use is the only difference between these two diagnoses and the point of this 

review was to evaluate whether marijuana use was associated with or cased cyclic vomiting 

syndrome, the decision was made to use studies that also addressed cannabinoid hyperemesis 

syndrome.  

 

Four of eight of the observational studies that address the key question in some way report an 

association between chronic cannabis use and cyclic vomiting syndrome or cannabinoid 

hyperemesis syndrome. However, these relevant studies were all of poor quality. One of the 

major reasons for the determination that these eight studies were of poor quality was the high 

potential for recall bias. To determine the specific use of cannabis by each patient in these 

studies, self-report questionnaires were used. This method of reporting a patient’s cannabis use 

has a high potential for recall bias because the patient has to quantify their past and current 

use of cannabis, which, in some cases, had been present for years. Patients also may have been 

unwilling to report the true extent of their marijuana use and this may have skewed the data. In 

addition, some of the patient populations were not representative, such as being taken from 

only one author’s clinic, which presented the problem of a sampling bias that may have 

resulted in nonrandom samples of patients.  

 

Three of the four case series reviewed demonstrated an association between marijuana and 

cyclic vomiting syndrome or cannabinoid hyperemesis syndrome. Of the 115 cases included in 

these three studies, all reported chronic cannabis abuse that preceded cyclic vomiting or 

cannabinoid hyperemesis symptoms. 18 of these 115 ceased cannabis use and 16 of those 18 
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(89%) had resolution of their vomiting symptoms. Two of these 13 rechallenged themselves 

with marijuana and both found that their vomiting symptoms recurred, suggesting that 

marijuana may have been the cause of the vomiting symptoms in these patients. Though these 

cases suggest an association between marijuana use and cyclic vomiting syndrome or 

cannabinoid hyperemesis syndrome, as stated before they are of very poor quality and the 

conclusions they put forth cannot be relied on as good evidence.  

 

The case reports reviewed also demonstrated an association between marijuana use and cyclic 

vomiting syndrome or cannabinoid hyperemesis syndrome. Of the 34 cases, 21 patients ceased 

cannabis use and 19 of the 21 (90%) had resolution of their symptoms. 9 of those 19 patients 

rechallenged themselves and all 9 found that the vomiting symptoms recurred, suggesting that 

marijuana use was indeed the cause of the vomiting symptoms in these 9 patients. However, 

case reports are poor quality evidence because they do not randomize the patient study 

population, do not control for any variables, and simply describe a patient scenario or outcome 

without testing a question, therefore no definitive conclusions can be drawn from them. 

 

The five literature reviews also all report a possible association between marijuana and cyclic 

vomiting syndrome or cannabinoid hyperemesis syndrome but, as with the previously 

described studies, these reviews were all of poor quality. None of these reviews provided a 

design for their literature review or search strategy drawn up before the search, performed a 

comprehensive literature search, provided a list of included or excluded studies, or included an 

assessment of the scientific quality of the included articles and no definitive conclusions can be 

drawn from them. 

 

Overall, the body of evidence reviewed suggesting that marijuana use and cyclic vomiting 

syndrome or cannabinoid hyperemesis syndrome are associated with one another is of very low 

quality when assessed by the GRADE methodology, as described above.16 Again, the reasons 

that the studies were determined to be of poor quality were the large potential for biases, both 

recall and sampling biases, not controlling for confounding variables, and imprecision in data 
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analysis. Taking this into account, no definitive conclusions can be drawn about whether an 

association exists between marijuana use and cyclic vomiting syndrome or cannabinoid 

hyperemesis syndrome. When the evidence on the causation between marijuana use and cyclic 

vomiting syndrome was assessed using the Bradford Hill criteria it was found that there is no 

definitive causation shown by the studies reviewed. The evidence met the criteria of 

temporality (majority of studies showed marijuana use preceding the symptoms of cyclic 

vomiting syndrome or cannabinoid hyperemesis syndrome) and plausibility (marijuana use 

could plausibly be associated with cyclic vomiting syndrome or cannabinoid hyperemesis 

syndrome as demonstrated by the reviewed studies), though did not meet the remaining six 

criteria of strength of association, consistency, specificity, biological gradient, coherence, 

experiment, and analogy. The strength of association criterion was not met because no 

reviewed study explored or stated the prevalence of cyclic vomiting syndrome in marijuana 

users versus the prevalence in nonusers. Specificity was not met as it has been shown that 

cyclic vomiting syndrome is not only caused by marijuana use, and in fact many patients with 

cyclic vomiting syndrome report never having used marijuana ever in the past. The biological 

gradient criterion was not met as none of the studies demonstrated any dose-response curve 

for the amount of marijuana use.18 Again, because of the overall evidence’s failure to meet the 

Bradford Hill criteria for causation, no definitive causation can be determined from this poor 

quality evidence about whether marijuana use causes cyclic vomiting syndrome. 
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Future Directions 

 

The current literature is lacking in studies that can conclusively answer the question of whether 

there is an association between marijuana use and cyclic vomiting syndrome or cannabinoid 

hyperemesis syndrome and whether marijuana use causes cyclic vomiting syndrome. Larger 

studies of higher quality that include less potential for bias are needed to address this question. 

A well designed randomized control trial would produce the best quality evidence and 

hopefully provide an answer to the question of whether marijuana use is associated with cyclic 

vomiting syndrome or cannabinoid hyperemesis syndrome and whether marijuana use causes 

cyclic vomiting syndrome. 
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Conclusions 

 

The current literature base is lacking large, good quality studies on the association between 

marijuana use and cyclic vomiting syndrome or cannabinoid hyperemesis syndrome and the 

existing evidence is of very low quality. No causation can be determined from this very low 

quality evidence. Therefore, no definitive conclusions can be drawn from this review about a 

possible association between marijuana use and cyclic vomiting syndrome or cannabinoid 

hyperemesis syndrome, or whether marijuana use causes cyclic vomiting syndrome. 
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Appendix I – Systematic Review Protocol 

 

Systematic Review Protocol  

September 5, 2012  

developed by Alyssa Janousek and reviewed by Doug Campos-Outcalt, MD, MPA 

 

Systematic Review on the Relationship Between  

Marijuana Use and Cyclic Vomiting Syndrome 

 

The Arizona Department of Health Services is exploring the potential effects of marijuana use 

on specific conditions. The Department has requested a systematic review of the current 

available evidence on the relationship between marijuana use and cyclic vomiting syndrome.  

 

Parameters set for the search of evidence: 

- Databases: MEDLINE (PubMed), The Chocrane Library, CINAHL (EBSCO), psycINFO, 

Web of Science, and Google Scholar (for gray literature) 

- MeSH search terms: 

o Cannabis 

o Marijuana smoking 

o Marijuana abuse 

o Receptors, cannabinoid 

o THC 

o Vomiting 

o Vomiting, anticipatory 

o Familial cyclic vomiting syndrome 

o Emetics 

- Other general search terms 

o Cyclic vomiting syndrome 

o Marijuana 
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o Vomiting 

- Language: English 

- Year: 1980 – present  

- Study design – systematic reviews and randomized control trials (and cross sectional 

studies, observational studies, and case series/reports if needed – see following 

paragraph) 

- Strategy – read abstracts to screen if study may answer question, assess study for 

design (randomized control trial, etc.), read full texts of articles identified during 

previous screening 

 

After assessing the evidence of any systematic reviews that meet criteria and come to the same 

conclusion these will be used to put together a report for the Arizona Department of Health 

Services. If no systematic reviews are found, randomized control trials will be assessed in the 

same way. If randomized control trials are not sufficient in number or present conflicting 

conclusions, cross sectional studies, observational studies, and case series/reports will be 

assessed in the same way. 

To synthesize data, articles will be separated by study design and compared within their study 

design groupings. How well each study addresses the key question will be assessed and studies 

addressing the key question will be included in the data set. Each study will be critically 

appraised according to how effectively the study design was carried out and how reliable the 

results are by two investigators individually. These two investigators will then meet to discuss 

conclusions and disagreements. The conclusions of each study will then be compared within the 

study design groups and an overall conclusion determined, if possible, for each study design 

group.  
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Appendix II – Searches 

 

CINAHL (EBSCO)  

September 11, 1-2pm 

Search Number Search Terms  Results Yielded 

1 MH “Cannabis” 2853 

2 MH “Vomiting” 1517 

3 MH “Anticipatory Nausea and Vomiting” 45 

4 MH “Anticipatory Nausea and Vomiting” 45 

5 MH “Nausea and Vomiting” 2086 

6 MH “Emetics” 37 

7 “cyclic vomiting syndrome” 24 

8 “cyclic vomiting syndrome” AND (1 AND 7) 0 

9 1 AND 2 14 

10 (1 AND 2) AND (1 AND 3) 0 

11 1 AND 5 37 

12 (1 AND 5) AND (1 AND 6) 0 

13 1 AND 6 0 

14 1 AND 7 0 

 

Medline (PubMed)  

September 10, 2-4pm 

Search Number Search Terms  Results Yielded 

2 “Cannabis”[Mesh] 6340 

3 “Marijuana Abuse”[Mesh] 3750 

4 “Marijuana Smoking”[Mesh] 2107 

5 “Receptors, Cannabinoid”[Mesh] 6076 

7 “Vomiting”[Mesh] 23768 
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8 “Vomiting, Anticipatory”[Mesh] 216 

9 “Familial cyclic vomiting syndrome” [Supplemental 

concept] 

21 

12 2 AND 7 42 

13 2 AND 8 0 

14 2 AND 8 Schema: all 0 

15 2 AND 9 1 

16 3 AND 7 41 

17 3 AND 8 0 

18 3 AND 8 Schema: all 0 

19 3 AND 9 2 

21 4 AND 7 22 

22 4 AND 8 0 

23 4 AND 8 Schema: all 0 

24 4 AND 9 1 

25 5 AND 7 28 

26 5 AND 8 0 

27 5 AND 8 Schema: all 0 

28 5 AND 9 0 

29 5 AND 9 Schema: all 0 

 

October 18, 4:30-6pm 

Search Number Search Terms  Results Yielded 

2 “Cannabis”[Mesh] 6377 

4 “Marijuana Abuse”[Mesh] 3828 

5 “Marijuana Smoking”[Mesh] 2152 

7 “Receptors, Cannabinoid”[Mesh] 5923 

9 “Tetrahydrocannabinol”[Mesh] 5328 
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11 “Vomiting”[Mesh] 23960 

12 “Vomiting, anticipatory”[Mesh] 217 

13 “Familial cyclic vomiting syndrome”[Supplementary 

concept] 

24 

15 “Emetics”[Mesh] 659 

16 Cyclic vomiting syndrome 184 

17 Marijuana 18007 

18 Vomiting 56503 

19 2 AND 11 42 

20 2 AND 12 0 

21 2 AND 12 Schema: all 0 

22 2 AND 13 1 

23 2 AND 15 0 

24 2 AND 15 Schema: all 0 

25 2 AND 16 1 

26 2 AND 18 62 

27 4 AND 11 42 

29 4 AND 12 Schema: all 0 

28 4 AND 12 0 

30 4 AND 13 2 

31 4 AND 15 0 

32 4 AND 15 Schema: all 0 

33 4 AND 16 5 

34 4 AND 18 49 

35 5 AND 11 22 

36 5 AND 12 0 

37 5 AND 13 1 

38 5 AND 15 1 
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39 5 AND 16 1 

40 5 AND 18 27 

41 7 AND 11 28 

42 7 AND 12 0 

43 7 AND 13 0 

44 7 AND 15 4 

45 7 AND 16 0 

46 7 AND 18 51 

47 9 AND 11 134 

48 9 AND 12 2 

49 9 AND 13 0 

50 9 AND 15 2 

51 9 AND 16 0 

52 9 AND 18 169 

53 11 AND 17 136 

54 12 AND 17 1 

55 13 AND 17 5 

56 15 AND 17 1 

57 16 AND 17 13 

58 17 AND 18 202 

 

PsycINFO  

September 11, 2-3pm 

Search Number Search Terms  Results Yielded 

1 DE “Marijuana” 1892 

2 DE “Cannabis” 2380 

3 DE “Vomiting” 839 

4 Vomiting 3298 
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5 DE “Nausea” 587 

6 1 AND 3 3 

7 (1 AND 3) AND (2 AND 3) 0 

8 2 AND 3 2 

9 1 AND 5 5 

10 (1 AND 5) AND (2 AND 5) 0 

11 2 AND 5 2 

12 DE “Cyclic vomiting syndrome” 0 

13 Nausea 3577 

14 Cannabis 4844 

15 Marijuana 6656 

16 Cyclic vomiting syndrome 21 

17 1 AND 13 22 

18 1 AND 16 0 

19 2 AND 13 13 

20 2 AND 16 0 

21 3 AND 14 7 

22 3 AND 15 10 

23 4 AND 14 23 

24 4 AND 15 36 

25 5 AND 14 6 

26 5 AND 15 10 

27 14 AND 16 0 

28 15 AND 16 0 

 

Web of Science  

September 11, 3-5pm 

Search Number Search Terms  Results Yielded 
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1 Topic=(vomiting) 29072 

2 Topic=(marijuana) 8934 

3 Topic=(cannabis) 9445 

4 Topic=(cyclic vomiting) 398 

5 Topic=(marijuana abuse) 2609 

6 Topic=(marijuana smoking) 2233 

7 2 AND 1 65 

8 3 AND 1 57 

9 5 AND 1 18 

10 6 AND 1 16 

11 4 AND 2 9 

12 4 AND 3 14 

13 5 AND 4 4 

14 6 AND 4 0 

 

Google Scholar 

October 18, 5:30 – 6:30pm 

Search Number Search Terms  Results Yielded 

1 "cannabis" OR "marijuana" OR "THC" OR "marijuana 

smoking" OR "marijuana abuse" AND "vomiting" OR 

"cyclic vomiting syndrome" 

>27,000 

2 Cyclic vomiting syndrome 22,500 

3 "cyclic vomiting syndrome" AND "marijuana" OR 

"cannabis" 

126 

 

Cochrane Library 

September 10, 4-5pm  

Search Number Search Terms  Results Yielded 
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1 MeSH descriptor: [Cannabis] explode all trees 245 

2 MeSH descriptor: [Vomiting] explode all trees 3867 

3 cyclic vomiting syndrome:ti,ab,kw (Word variations have 

been searched) 

3 

4 marijuana:ti,ab,kw (Word variations have been searched) 736 

5 vomiting:ti,ab,kw (Word variations have been searched) 11537 

6 thc:ti,ab,kw (Word variations have been searched) 358 

7 MeSH descriptor: [Tetrahydrocannabinol] explode all 

trees 

374 

8 #1 and #2 3 

9 #1 and #3 0 

10 #1 and #5 3 

11 #2 and #4 3 

12 #2 and #6 12 

13 #2 and #7 35 

14 #3 and #4 0 

15 #3 and #6 0 

16 #3 and #7 0 

17 #4 and #5 10 

18 #5 and #6 28 

19 #5 and #7 42 
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Appendix V – Study Quality Rating 

 

Table 4 – GRADE Methodology16 
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Bradford Hill Criteria for Causation18 

 

1. Strength of association 

2. Consistency 

3. Specificity 

4. Temporality 

5. Biological gradient  

6. Plausibility 

7. Coherence 

8. Experiment 

9. Analogy 
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Case Control 

Table 5 – NOS Criteria for Case Control Studies45 

Is the Case Definition 
Adequate? 

Representativeness 
of the Cases 

Selection of Controls Definition of 
Controls 

a) Requires some 
independent 
validation (e.g. >1 
person/record/time/
process to 
extract information, 
or reference to 
primary record 
source such as x-rays 
or 
medical/hospital 
records) * 
b) Record linkage 
(e.g. ICD codes in 
database) or self-
report with no 
reference to 
primary record 
c) No description 
 
a) yes, with 
independent 
validation * 
b) yes, e.g. record 
linkage or based on 
self reports 
c) no description 
 

a) All eligible cases 
with outcome of 
interest over a 
defined period of 
time, all cases 
in a defined 
catchment area, all 
cases in a defined 
hospital or clinic, 
group of 
hospitals, health 
maintenance 
organisation, or an 
appropriate sample 
of those 
cases (e.g. random 
sample) * 
b) Not satisfying 
requirements in part 
(a), or not stated. 
 
a) consecutive or 
obviously 
representative series 
of cases * 
b) potential for 
selection biases or 
not stated 
 

This item assesses 
whether the control 
series used in the 
study is derived from 
the 
same population as 
the cases and 
essentially would 
have been cases had 
the outcome 
been present. 
a) Community 
controls (i.e. same 
community as cases 
and would be cases if 
had 
outcome) * 
b) Hospital controls, 
within same 
community as cases 
(i.e. not another city) 
but 
derived from a 
hospitalised 
population 
c) No description 

 
a) community 
controls * 
b) hospital controls 
c) no description 
 

a) If cases are first 
occurrence of 
outcome, then it 
must explicitly state 
that controls 
have no history of 
this outcome. If 
cases have new (not 
necessarily first) 
occurrence of 
outcome, then 
controls with 
previous 
occurrences of 
outcome of 
interest should not 
be excluded. * 
b) No mention of 
history of outcome 
 
a) no history of 
disease (endpoint) * 
b) no description of 
source 
 

Comparability of 
Cases and Controls 
on the Basis of the 
Design or Analysis 

Ascertainment of 
Exposure 

Non-Response Rate Quality Rating 

A maximum of 2 stars 
can be allotted in this 
category 

a) secure record (e.g. 
surgical records) * 
b) structured 

a) same rate for both 
groups * 
b) non respondents 

Good/Fair/Poor 
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Either cases and 
controls must be 
matched in the 
design and/or 
confounders must be 
adjusted for in the 
analysis. Statements 
of no differences 
between groups or 
that 
differences were not 
statistically significant 
are not sufficient for 
establishing 
comparability. Note: 
If the odds ratio for 
the exposure of 
interest is adjusted 
for the 
confounders listed, 
then the groups will 
be considered to be 
comparable on each 
variable used in the 
adjustment. 
There may be 
multiple ratings for 
this item for different 
categories of 
exposure (e.g. 
ever vs. never, 
current vs. previous 
or never) 
Age = *, Other 
controlled factors = * 
 
a) study controls for 
_______________ 
(Select the most 
important factor.) * 
b) study controls for 
any additional factor 
* (This criteria could 
be modified to 

interview where blind 
to case/control status 
* 
c) interview not 
blinded to 
case/control status 
d) written self report 
or medical record 
only 
e) no description 
 

described 
c) rate different and 
no designation 
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indicate specific 
control for a second 
important factor.) 
 
Choung, 2012 

Is the Case Definition 
Adequate? 

Representativeness 
of the Cases 

Selection of Controls Definition of 
Controls 

b) yes, record linkage a) representative 
series of cases 
 
* 

a) community 
controls 
 
 
* 

b) no description of 
source 

Comparability of 
Cases and Controls 
on the Basis of the 
Design or Analysis 

Ascertainment of 
Exposure 

Non-Response Rate Quality Rating 

study controls for age 
and gender but only 
single variable 
analyses used (no 
multivariate analyses) 
 

d) written self report 
or medical record 
only 
 

N/A Poor 
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Cohort 

Table 6 – NOS Criteria for Cohort Studies45 

Representativeness of the 
Exposed Cohort 

Selection of the Non-
Exposed Cohort 

Ascertainment of 
Exposure 

Demonstration 
That Outcome of 
Interest Was Not 
Present at Start 
of Study 

Item is assessing the 
representativeness of 
exposed individuals in the 
community, not the 
representativeness of the 
sample of women from 
some general population. 
For example, subjects 
derived from groups likely 
to contain middle class, 
better educated, health 
oriented women are likely 
to be representative of 
postmenopausal estrogen 
users while they are not 
representative of all women 
(e.g. members of a health 
maintenance organisation 
(HMO) will be a 
representative sample of 
estrogen users. While the 
HMO may have an under-
representation of ethnic 
groups, the poor, and 
poorly educated, these 
excluded groups are not the 
predominant users of 
estrogen). 
 
a) truly representative of 
the average 
_______________ 
(describe) in the community 
* 
b) somewhat representative 
of the average 

a) drawn from the 
same community as 
the exposed cohort * 
b) drawn from a 
different source 
c) no description of 
the derivation of the 
non exposed cohort 
 

a) secure record 
(e.g. surgical 
records) * 
b) structured 
interview * 
c) written self 
report 
d) no description 
 

In the case of 
mortality studies, 
outcome of 
interest is still the 
presence of a 
disease/ 
incident, rather 
than death. That 
is to say that a 
statement of no 
history of disease 
or 
incident earns a 
star. 
 
a) yes * 
b) no 
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______________ in the 
community * 
c) selected group of users 
e.g. nurses, volunteers 
d) no description of the 
derivation of the cohort 
Comparability of Cohorts 
on the Basis of the Design 
or Analysis 

Assessment of 
Outcome 

Was Follow-Up 
Long Enough for 
Outcomes to 
Occur 

Adequacy of 
Follow Up of 
Cohorts 

A maximum of 2 stars can 
be allotted in this category 
Either exposed and non-
exposed individuals must be 
matched in the design 
and/or confounders must 
be adjusted for in the 
analysis. Statements of no 
differences between groups 
or that differences were not 
statistically significant are 
not sufficient for 
establishing comparability. 
Note: If the relative risk for 
the exposure of interest is 
adjusted for the 
confounders listed, then the 
groups will be considered to 
be comparable on each 
variable used in the 
adjustment. There may be 
multiple ratings for this 
item for different categories 
of exposure (e.g. 
ever vs. never, current vs. 
previous or never) 
Age = *, Other controlled 
factors = * 
 
a) study controls for 
_____________ (select the 
most important factor) * 
b) study controls for any 
additional factor * (This 

For some outcomes 
(e.g. fractured hip), 
reference to the 
medical record is 
sufficient to 
satisfy the 
requirement for 
confirmation of the 
fracture. This would 
not be adequate 
for vertebral fracture 
outcomes where 
reference to x-rays 
would be required. 
a) Independent or 
blind assessment 
stated in the paper, 
or confirmation of 
the outcome by 
reference to secure 
records (x-rays, 
medical records, etc.) 
* 
b) Record linkage 
(e.g. identified 
through ICD codes on 
database records) * 
c) Self-report (i.e. no 
reference to original 
medical records or x-
rays to confirm the 
outcome) 
d) No description. 
 

An acceptable 
length of time 
should be 
decided before 
quality 
assessment 
begins (e.g. 
5 yrs. for 
exposure to 
breast implants) 
 
a) yes (select an 
adequate follow 
up period for 
outcome of 
interest) * 
b) no 
 

This item 
assesses the 
follow-up of the 
exposed and non-
exposed cohorts 
to ensure 
that losses are 
not related to 
either the 
exposure or the 
outcome. 
 
a) complete 
follow up - all 
subjects 
accounted for * 
b) subjects lost to 
follow up unlikely 
to introduce bias - 
small number lost 
- > ____ % (select 
an 
adequate %) 
follow up, or 
description 
provided of those 
lost) * 
c) follow up rate < 
____% (select an 
adequate %) and 
no description of 
those lost 
d) no statement 
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criteria could be modified to 
indicate specific 
control for a second 
important factor.) 

a) independent blind 
assessment * 
b) record linkage * 
c) self report 
d) no description 

 
Hejazi, 2010 (Nonresponders)              Poor 
Representativeness of the 
Exposed Cohort 

Selection of the Non-
Exposed Cohort 

Ascertainment of 
Exposure 

Demonstration 
That Outcome of 
Interest Was Not 
Present at Start 
of Study 

b) somewhat representative 
of the average adult with 
CVS in the community 
(patients only pulled from 
one clinic) * 
 

No non-exposed 
cohort 

a) secure record * b) no 

Comparability of Cohorts 
on the Basis of the Design 
or Analysis 

Assessment of 
Outcome 

Was Follow-Up 
Long Enough for 
Outcomes to 
Occur 

Adequacy of 
Follow Up of 
Cohorts 

study does not control for 
any factors 

c) self-report unclear (reported 
as up to 4 years 
but did not state 
mean or 
individual follow 
up times) 

a) complete 
follow up - all 
subjects 
accounted for * 
 

 
Lee, 2012                                             Poor 
Representativeness of the 
Exposed Cohort 

Selection of the Non-
Exposed Cohort 

Ascertainment of 
Exposure 

Demonstration 
That Outcome of 
Interest Was Not 
Present at Start 
of Study 

a) truly representative of 
the average patient with 
CVS (but not necessarily the 
average patient exposed to 
marijuana use) in the 
community * 

a) drawn from the 
same community as 
the exposed cohort * 

c) self-report b) no 

Comparability of Cohorts 
on the Basis of the Design 

Assessment of 
Outcome 

Was Follow-Up 
Long Enough for 

Adequacy of 
Follow Up of 
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or Analysis Outcomes to 
Occur 

Cohorts 

study does not control for 
any factors 

c) self-report Unclear (states 
average f/u 
period 6.9 years 
but no statement 
of ranges) 

b) subjects lost to 
follow up unlikely 
to introduce bias 
- small number 
lost to follow up 
(3%) with 
description 
provided of the 
patient lost * 
 

 
Namin, 2007                                Poor 

Representativeness of the 
Exposed Cohort 

Selection of the Non-
Exposed Cohort 

Ascertainment of 
Exposure 

Demonstration 
That Outcome of 
Interest Was Not 
Present at Start 
of Study 

b) somewhat representative 
of the average adult with 
CVS in the community 
(patients only pulled from 
one clinic) * 
 

a) drawn from the 
same community as 
the exposed cohort * 
 

c) written self 
report 
 

a) yes * 
 

Comparability of Cohorts 
on the Basis of the Design 
or Analysis 

Assessment of 
Outcome 

Was Follow-Up 
Long Enough for 
Outcomes to 
Occur 

Adequacy of 
Follow Up of 
Cohorts 

study does not control for 
any factors 

c) self report a) yes * 
 
12-24 mo for the 
15 pts not lost to 
follow-up 

c) 55% follow up 
rate and no 
description of 
those lost 
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Case Series 

 
Table 7 – Criteria used by Guise et al. for Case Series15 

Representative 
sample 

selected from a 
relevant 

population 

Explicit 
definition of 

cases 

Sufficient 
description 

of 
distribution 

of 
prognostic 

factors 

Follow-up long 
enough for 
important 
events to 

occur 

Outcomes 
assessed 

using 
objective 
criteria/ 

blinding used 

Quality 
score 

Y/N/ 
Unclear 

 
Is the 

population 
examined 

relevant to the 
disease and age 

group? Or 
atypical? 

 
Y – randomly 
selected from 

registry, 
consecutive 

patients 
 

N – self-
selected 

volunteers, 
investigator 

selected 

Y/N 
 

Y – authors 
layout explicit 
definitions for 

their cases, 
authors 

reference 
another 

article for 
methods and 

we are able to 
pull the 

information 
from that 

article 
 

N – authors 
imply 

definition but 
do not 

explicitly state 
it 

Y/N/ 
Unclear/NA 

Y/N/ 
Unclear 

 
Did the 

authors allow 
enough time 

for the 
outcomes to 

occur? 

Y/N/ 
Unclear  

 
Do the 

methods 
describe the 
measure in 
detail; are 

they reliable/ 
valid; are 

references 
provided? 

Good/ 
Fair/ 
Poor 

 
Allen, 2004 

Representative 
sample 

selected from a 
relevant 

population 

Explicit 
definition of 

cases 

Sufficient 
description 

of 
distribution 

of 
prognostic 

factors 

Follow-up long 
enough for 
important 
events to 

occur 

Outcomes 
assessed 

using 
objective 
criteria/ 

blinding used 

Quality 
score 

No No Yes Yes No Poor 
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Hejazi, 2010 (Spectrum of GE patterns) 

Representative 
sample 

selected from a 
relevant 

population 

Explicit 
definition of 

cases 

Sufficient 
description 

of 
distribution 

of 
prognostic 

factors 

Follow-up long 
enough for 
important 
events to 

occur 

Outcomes 
assessed 

using 
objective 
criteria/ 

blinding used 

Quality 
score 

No Yes No No No Poor 
 
 

Simonetto, 2012 
Representative 

sample 
selected from a 

relevant 
population 

Explicit 
definition of 

cases 

Sufficient 
description 

of 
distribution 

of 
prognostic 

factors 

Follow-up long 
enough for 
important 
events to 

occur 

Outcomes 
assessed 

using 
objective 
criteria/ 

blinding used 

Quality 
score 

Yes Yes Yes No No Poor 
 

Soriano-Co, 2010 
Representative 

sample 
selected from a 

relevant 
population 

Explicit 
definition of 

cases 

Sufficient 
description 

of 
distribution 

of 
prognostic 

factors 

Follow-up long 
enough for 
important 
events to 

occur 

Outcomes 
assessed 

using 
objective 
criteria/ 

blinding used 

Quality 
score 

No Yes Yes Unclear No Poor 
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Literature Review 

 

Table 8 – AMSTAR35 

Study Was an “a priori” 
design provided? 

Was there duplicate 
study selection and 
data extraction? 

Was a 
comprehensive 
literature search 
performed? 

Author The research question 
and inclusion criteria 
should be established 
before the conduct of 
the review. 
 
Yes/No/Can’t 
answer/NA 

There should be at 
least two 
independent data 
extractors and a 
consensus procedure 
for disagreements 
should be in place. 
 
Yes/No/Can’t 
answer/NA 

At least two 
electronic sources 
should be searched. 
The report must 
include years and 
databases used (e.g., 
Central, EMBASE, and 
MEDLINE). Key words 
and/or MESH terms 
must be stated, and 
where feasible, the 
search strategy 
should be provided. 
All searches should be 
supplemented by 
consulting current 
contents, reviews, 
textbooks, specialized 
registers, or experts 
in the particular field 
of study, and by 
reviewing the 
references in the 
studies found. 
 
Yes/No/Can’t 
answer/NA 

Was the status of 
publication (i.e., grey 
literature) used as an 
inclusion criteria? 

Was a list of studies 
(included and 
excluded) provided? 

Were the 
characteristics of the 
included studies 
provided? 

Was the scientific 
quality of the 
included studies 
assessed and 
documented? 

The authors should 
state that they 
searched for reports 

A list of included and 
excluded studies 
should be provided. 

In an aggregated 
form, such as a table, 
data from the original 

“A priori” methods of 
assessment should be 
provided (e.g., for 
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regardless of their 
publication type. The 
authors should state 
whether or not they 
excluded any reports 
(from the systematic 
review) based on 
their publication 
status, language, etc. 
 
Yes/No/Can’t 
answer/NA 

 
Yes/No/Can’t 
answer/NA 

studies should be 
provided on the 
participants, 
interventions, and 
outcomes. The ranges 
of characteristics in all 
the studies analyzed, 
e.g., age, race, sex, 
relevant 
socioeconomic data, 
disease status, 
duration, severity, or 
other diseases should 
be reported. 
 
Yes/No/Can’t 
answer/NA 

effectiveness studies 
if the author(s) chose 
to include only 
randomized, double-
blind, placebo-
controlled studies, or 
allocation 
concealment as 
inclusion criteria); for 
other types of 
studies, alternative 
items will be relevant. 
 
Yes/No/Can’t 
answer/NA 

Was the scientific 
quality of the 
included studies used 
appropriately in 
formulating 
conclusions? 

Were the methods 
used to combine the 
findings of studies 
appropriate? 

Was the likelihood of 
publication bias 
assessed? 

Was the conflict of 
interest included?  

The results of the 
methodological rigor 
and scientific quality 
should be considered 
in the analysis and 
the conclusions of the 
review, and  explicitly 
stated in formulating 
recommendations. 
 
Yes/No/Can’t 
answer/NA 

For the pooled 
results, a test should 
be done to ensure the 
studies were 
combinable, to assess 
their homogeneity 
(i.e., Chi-squared test 
for homogeneity, I2). 
If heterogeneity 
exists, a random 
effects model should 
be used and/or the 
clinical 
appropriateness of 
combining should be 
taken into 
consideration (i.e., is 
it sensible to 
combine?). 
 
Yes/No/Can’t 

An assessment of 
publication bias 
should include a 
combination of 
graphical aids (e.g., 
funnel plot, other 
available tests) 
and/or statistical tests 
(e.g., Egger regression 
test). 
 
Yes/No/Can’t 
answer/NA 

Potential sources of 
support should be 
clearly acknowledged 
in both the systematic 
review and the 
included studies. 
 
Yes/No/Can’t 
answer/NA 
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answer/NA 
 

Study Was an “a priori” 
design provided? 

Was there duplicate 
study selection and 
data extraction? 

Was a 
comprehensive 
literature search 
performed? 

Abell – poor  No Can’t answer No 

Was the status of 
publication (i.e., grey 
literature) used as an 
inclusion criteria? 

Was a list of studies 
(included and 
excluded) provided? 

Were the 
characteristics of the 
included studies 
provided? 

Was the scientific 
quality of the 
included studies 
assessed and 
documented? 

No No No No 

Was the scientific 
quality of the 
included studies used 
appropriately in 
formulating 
conclusions? 

Were the methods 
used to combine the 
findings of studies 
appropriate? 

Was the likelihood of 
publication bias 
assessed? 

Was the conflict of 
interest included?  

No No No No 

 

Study Was an “a priori” 
design provided? 

Was there duplicate 
study selection and 
data extraction? 

Was a 
comprehensive 
literature search 
performed? 

Hejazi – poor  No Can’t answer No 

Was the status of 
publication (i.e., grey 
literature) used as an 
inclusion criteria? 

Was a list of studies 
(included and 
excluded) provided? 

Were the 
characteristics of the 
included studies 
provided? 

Was the scientific 
quality of the 
included studies 
assessed and 
documented? 

No No No No 

Was the scientific 
quality of the 
included studies used 
appropriately in 
formulating 
conclusions? 

Were the methods 
used to combine the 
findings of studies 
appropriate? 

Was the likelihood of 
publication bias 
assessed? 

Was the conflict of 
interest included?  

No No No Yes 
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Study Was an “a priori” 
design provided? 

Was there duplicate 
study selection and 
data extraction? 

Was a 
comprehensive 
literature search 
performed? 

Pattathan – poor  No Can’t answer No 

Was the status of 
publication (i.e., grey 
literature) used as an 
inclusion criteria? 

Was a list of studies 
(included and 
excluded) provided? 

Were the 
characteristics of the 
included studies 
provided? 

Was the scientific 
quality of the 
included studies 
assessed and 
documented? 

No No No No 

Was the scientific 
quality of the 
included studies used 
appropriately in 
formulating 
conclusions? 

Were the methods 
used to combine the 
findings of studies 
appropriate? 

Was the likelihood of 
publication bias 
assessed? 

Was the conflict of 
interest included?  

No No No Yes 

 

Study Was an “a priori” 
design provided? 

Was there duplicate 
study selection and 
data extraction? 

Was a 
comprehensive 
literature search 
performed? 

Sullivan – poor  No No No 

Was the status of 
publication (i.e., grey 
literature) used as an 
inclusion criteria? 

Was a list of studies 
(included and 
excluded) provided? 

Were the 
characteristics of the 
included studies 
provided? 

Was the scientific 
quality of the 
included studies 
assessed and 
documented? 

No No No No 

Was the scientific 
quality of the 
included studies used 
appropriately in 
formulating 
conclusions? 

Were the methods 
used to combine the 
findings of studies 
appropriate? 

Was the likelihood of 
publication bias 
assessed? 

Was the conflict of 
interest included?  

No No No No 
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Study Was an “a priori” 
design provided? 

Was there duplicate 
study selection and 
data extraction? 

Was a 
comprehensive 
literature search 
performed? 

Wallace – poor  No No No 

Was the status of 
publication (i.e., grey 
literature) used as an 
inclusion criteria? 

Was a list of studies 
(included and 
excluded) provided? 

Were the 
characteristics of the 
included studies 
provided? 

Was the scientific 
quality of the 
included studies 
assessed and 
documented? 

No No Yes No 

Was the scientific 
quality of the 
included studies used 
appropriately in 
formulating 
conclusions? 

Were the methods 
used to combine the 
findings of studies 
appropriate? 

Was the likelihood of 
publication bias 
assessed? 

Was the conflict of 
interest included?  

No No No No 

 

 


