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ARTICLE INFO ABSTRACT

Keywords: Association of cannabis use with schizophrenia is a well-established finding. Its role in causation, however, is
Schizophrenia debated. Different studies have found that cannabis use impacts the outcome of schizophrenia and is associated
Treatment-resistant schizophrenia with treatment non-adherence and a higher rate of relapses. In this paper, we investigated the impact of self-
Sla;zr;j)t;:e reported cannabis use on treatment response in a cohort of schizophrenia patients from Pakistan, a middle-

income country. The data was collected from a psychiatric hospital in Khyber Pakhtunkhwa province of Pakistan
where cannabis use is prevalent. Clinical evaluation and therapeutic response were established using the Positive
and Negative Syndrome Scale (PANSS), and Clinical Global Impressions Scales-Severity (CGI-S) and
Improvement (CGI-I) scale. Lack of response to adequate treatment with two trials of antipsychotics was classed
as treatment resistance. We compared the treatment-resistant and treatment responsive groups for different
variables including cannabis use, age at onset of illness, duration of untreated psychosis and consanguinity. We
had data on 230 patients. More than ninety percent of our participants were men. The rate of treatment re-
sistance was over 60%. Ongoing use of cannabis had an association with treatment resistance. We only included

cases where treatment adherence was not a problem.

1. Introduction

Schizophrenia is a debilitating neuropsychiatric illness that affects
approximately 1% of the population worldwide (Whiteford et al.,
2013). It is treated with different classes of antipsychotic drugs (APDs).
Approximately 21% of patients are resistant to conventional doses of
APD (Wimberley et al., 2016). The treatment-resistant schizophrenia
patient is typically treated either with significantly higher doses of
APDs, combination therapies or with clozapine. A large number of
studies have been undertaken to understand the epidemiology and risk
factors associated with treatment-resistant schizophrenia .

Cannabis is the most commonly abused illicit substance with a 4%
prevalence worldwide (Degenhardt et al., 2008). High rates of use are
reported among patients who have schizophrenia with approximately
43% prevalence (Hartz et al., 2014). Studies have consistently reported
an increased risk of psychosis in cannabis users (Bersani et al., 2002;
Libuy et al., 2018; Moore et al., 2007). Furthermore, different studies
have found an association between cannabis use and poor outcome,
treatment non-adherence and increased relapse in schizophrenia
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(Leeson et al., 2012; Schoeler et al., 2016a, 2016b). An important
question is whether concurrent use of cannabis leads to treatment re-
sistance in schizophrenia and whether schizophrenia with cannabis use
requires different treatment strategies. In a review, Lazary found that
antipsychotics were effective in the treatment of dual diagnosis of
schizophrenia and cannabis use (Lazary, 2012). The sample size of the
studies reviewed was small. None of the trials they reviewed compared
the response in patients with schizophrenia against the ones with the
dual diagnosis of schizophrenia and cannabis use. A retrospective ob-
servational study of 85 participants found no difference in treatment
response in the two groups (Makkos et al., 2011). In a more recent
review antipsychotics were found effective in treating psychotic
symptoms in patients who along with schizophrenia had cannabis use
disorder (Wilson and Bhattacharyya, 2016). In a trial, a group of drug
naive first episode patients with non-affective psychosis was rando-
mized to olanzapine, risperidone, and haloperidol. The patients who
used cannabis had an inadequate response to medication in positive and
disorganized domains (Pelayo-Teran et al., 2014). In CATIE trial the use
of cannabis attenuated the response to medication (Swartz et al., 2008).
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This study excluded patients who were treatment resistant. In an ob-
servational study of 2026 patients with first-episode psychosis the sub-
group who used cannabis had a higher number of hospital admissions,
mediated by a more significant number of antipsychotics prescribed.
This implied a antipsychotics treatment failure (Patel et al., 2016). This
study did not adjust for poor compliance and other substance use.

In this paper, we describe a cross-sectional study that investigated
the impact of self-reported past or current use of cannabis on treatment
response in schizophrenia from Pakistan. We obtained a detailed his-
tory of cannabis use (quantity, lifetime exposure and use before or after
the onset of illness) to investigate this relationship. The study was
conducted in North West Frontier Province (now known as Khyber
Pakhtunkhwa) of Pakistan where cannabis use is more prevalent be-
cause of its proximity to cannabis production areas and trafficking
routes.

2. Experimental procedures

The study was approved by the Departmental Ethics Committee
(Department of Pharmacy, University of Peshawar, Pakistan).

2.1. Setting

Study was conducted in the Out Patient Department of Sarhad
Hospital for Psychiatric Diseases, Peshawar, Khyber Pakhtunkhwa
(KPK), Pakistan, which is a 200 bed, medium size tertiary care
Psychiatry Hospital. It caters for chronic and severe cases of psychiatric
illnesses of the province of KPK and adjoining border areas of
Afghanistan. KPK has a total population of 30.52 million. On average
150 patients attend the outpatient Department in a day. Health pro-
fessionals make the referrals to the hospital but patients and their fa-
milies can also self-refer. The hospital provides medication and people
usually return for follow-up visits.

2.2. Participants

Consecutive patients with a diagnosis of schizophrenia according to
DSM-IV were enrolled from the Out Patient Department, Sarhad
Hospital for Psychiatric Diseases, from 1st April 2016 to 30th November
2016. Patients were assessed by a consultant Psychiatrist and referred
to a trained interviewer after taking initial consent. Patients were given
detailed information about the study and the interviewer obtained
subsequently written consent. Thirty patients refused to participate.
Those who declined participation were demographically similar to the
ones who agreed to participate.

2.3. Inclusion and exclusion criteria

Only those patients were enrolled in the study who had at least a 1-
year history of schizophrenia. Patients with an organic brain disorder,
intellectual disability or polysubstance abuse were excluded from the
study

2.4. Assessment

The same interviewer assessed all the patients under the supervision
of a consultant psychiatrist. Information was obtained directly from the
patient and their immediate caregivers and, with patients’ consent,
from their hospital medical records.

Detailed demographic and clinical data were obtained including
age, gender, age at onset of disease, duration of untreated psychosis,
duration of illness, compliance with therapy, cannabis use, con-
sanguinity, and family history of psychiatric illness. For consanguinity,
we enquired about the relationship between parents and grandparents.
We classed offspring of first cousins and second cousins as con-
sanguineous and the rest as non-consanguineous. We decided to take
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this approach for the sake of simplicity. We are aware that there will be
additional relatedness beyond the two generations, but we expect that
background consanguinity will be similar in both groups.

For cannabis use, the following information was obtained: use be-
fore or after the onset of illness, duration of cannabis use in the lifetime,
quantity, and status of current use. Current users were further classified
as frequent, regular and infrequent. Frequent users were those who
used cannabis more than five times in last two weeks, regular were
those who used cannabis two to five times in last two weeks, and in-
frequent were those who used cannabis once in the last two weeks.
Those who did not use cannabis in the last two weeks were labeled as
not using it currently. Frequent and heavy users may still have cannabis
in their bloodstream and also potentially may suffer from symptomatic
cannabis withdrawal syndrome after cessation. Our choice of two weeks
was primarily based on the expectation that recall within two weeks of
use will be more reliable than a longer period. Use prior to two weeks
will be counted as lifetime use.

Clinical evaluation and therapeutic response were established using
Positive and Negative Syndrome Scale (PANSS) (Kay et al., 1987), and
Clinical Global Impressions Scales-Severity (CGI-S) and Improvement
(CGI-I) scale (Guy, 1976).

Patients were divided into two groups based on therapeutic re-
sponse to different doses of antipsychotics; treatment responsive and
treatment-resistant. We used the modified criteria of Liou et al. (2012).

Treatment responsive: Current treatment with antipsychotic medi-
cations in doses lower than 600 mg of chlorpromazine equivalent and
current PANSS score less than three on following items: conceptual
disorganization, suspiciousness, delusions, and hallucinations; CGI-S
score of less than 4.

Treatment-resistant: Patients who did not respond to two six weeks'
trials of APDs in doses less than 600 mg of chlorpromazine equivalent,
with persistent conceptual disorganization, suspiciousness, delusions,
and hallucinations (scored 3 or higher on PANSS). Currently on APDs at
doses higher than 600 mg equivalent chlorpromazine or those who
were prescribed clozapine. Response to previous medications was es-
tablished from the medical record and by interviewing the patient and
caregiver. The response was established by rating them on PANSS and
CGI-S, and if they scored 3 or higher on conceptual disorganization,
suspiciousness, delusions and hallucinations on PANSS and scored 4 or
higher on CGI-S at higher doses, they were labeled as treatment re-
sistant.

Patients compliance with medication was also checked, those who
reportedly had compliance issues were labeled as Uncertain treatment
response (UTR) and were excluded from further analysis. We assessed
treatment adherence with the 4-item Morisky Medication Adherence
Scale (Morisky et al., 1986). For a trial of oral medication to be counted
we sought information from a family member about adherence. These
family members were living with the patients and providing support to
them. They confirmed that the medication is given to the patient under
direct observation.

Duration of untreated psychosis was defined as the duration from
the manifestation of first psychotic symptoms to first adequate APD
treatment (Marshall et al., 2005).

2.5. Data analysis

Frequency, mean, standard deviation and percentages were used as
appropriate for the purpose of description of the variables. For group
comparisons ANOVA or Chi Square tests were used as appropriate.
Logistic regression was used to examine the association between
treatment response and study variables.

3. Results

A total of 294 patients were asked to participate, of whom 30 re-
fused consent. Fifteen patients were excluded because they did not meet
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Table 1
Demographic and clinical variables of patients.
Variables Responsive Resistant Pvalues
N% N (%)
Participants 77 (33.48) 153 (66.52)
Consanguinity
Present 31 (65.96) 62 (66.67) Chi square, p = 1
Absent 16 (34.04) 31 (33.33)
Family history of neuropsychiatric illness
Absent 40 (59.7) 91 (64.5) Chi Square p = 0.8
Present 27 (40.3) 50 (35.5)
Mean = SD Mean = SD
Age - years 33.43 = 10.39 (N 76) 34.62 + 10.47 (N 148) ANOVA p = 0.4
Age at onset - years 21.50 *= 5.85 (N 68) 21.27 + 5.89 (N 140) ANOVADp = 0.8
Duration of illness — years 11.85 + 8.64 (N 68) 12.79 + 8.39 (N 139) ANOVA p = 0.4
Duration of untreated psychosis — months 17.83 + 21.92 (N 44) 30.45 + 38.91(N 85) ANOVA p = 0.04
PANSS 47.92 = 14.46 (N 77) 79.92 * 26.08 (N 153) ANOVA p <2e—16
Positive score 12.07 = 5.00(N 77) 22.79 + 8.07 (N 153) ANOVA p <2e-16
Negative score 12.92 + 5.22 (N 77) 20.59 + 9.04 (N 153) ANOVA p = 5.49e—-11
General psychopathology 24.06 = 6.76 (N 77) 36.86 + 14.52 (N 153) ANOVA p = 6.07e—12
Morinsky score N (%)
0 65 (84.4%) 108(72.0%) Chisq = 5.469, df = 4, p = 0.24
1 3 (3.9%) 9 (6.0)
2 4 (5.2%) 9 (6.0%)
3 1 (1.3%) 9 (6.0%)
4 4 (5.2%) 15 (15.0%)

the inclusion criteria. In 19 patients' treatment, response could not be
established with confidence because of noncompliance. These patients
were excluded from further analysis. Finally, 230 patients were in-
cluded in the analysis. Of these participants77 were treatment re-
sponsive (TRP) and 153 were treatment resistant (TRS) according to
study criteria (Table 1). There were 215 (93.57%) males and 15
(6.42%) females in the group. In TRP group 70 were male, and seven
were female while in the TRS group 145 were male, and eight were
female. In Table 1 we describe the sample and its characteristics.

The mean age at onset of illness (AAO) was 21.15 *+ 5.76 (n = 208),
data was missing for 22 individuals. In TRS and TRP, AAO was
21.50 + 5.85 and 21.27 * 5.89 respectively and not statistically dif-
ferent (ANOVA, pvalue 0.8)

Duration of untreated psychosis (DUP) was ascertained for 129
participants with data missing in 101 participants. The mean value of
DUP was 25.87 + 33.45 months for all participants. The DUP was
statistically ~different for TRP and TRS (17.83 +21.92 and
30.45 + 38.91, ANOVA, pvalue 0.04).

All the participants were evaluated on PANSS. The mean overall
PANSS score for all participants was 69.94 + 27.24, while mean posi-
tive, negative and general psychopathology score were 19.21 * 8.74,
18.24 + 8.68 and 32.83 * 13.75 respectively.

We also obtained information about consanguinity. We had in-
formation for 140 participants’ while for 90 individuals’ information
could not be ascertained. Consanguinity was present in 93 (40.04%)
individuals overall. In all the groups' consanguinity was high which is
typical in the Pakistani population. There was no statistical difference
between the groups (Chi square p 1)

A family history of psychiatric illness was available for 208 in-
dividuals, and for 22 individuals’ data was missing. Among the 208
individuals, family history was positive for psychiatric illness in 77
(33.48%). There was no statistical difference between treatment re-
sistant and treatment responsive group (Chi Square p 0.86)

3.1. Antipsychotics use

Table 2 describes the current antipsychotic use in treatment re-
sistant and treatment responsive groups. More people in treatment re-
sistant group were on long acting depot antipsychotics and more people
were receiving haloperidol in treatment resistant group. There was no
difference in use of other antipsychotics between the groups.
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For people who were not on clozapine we gathered information
about use of antipsychotics in two previous trials. This is presented in
Table 3. The treatment responsive people were seventy-seven in
number so the total number of possible trials was one hundred and fifty-
four. In treatment resistant group ninety-five people were not on clo-
zapine and the total possible trials were one hundred and ninety. The
number of trials of long acting depot antipsychotics, haloperidol, ris-
peridone and olanzapine were significantly higher in the treatment
resistant group.

In treatment responsive group 41 people were on single anti-
psychotic, 34 on two antipsychotics and 2 on three or more anti-
psychotics. In treatment resistant group twenty-one people who were
on clozapine did not take any other antipsychotic. Thirty-two people
had one other antipsychotic with clozapine and five people had two or
more antipsychotics along with clozapine. Treatment resistant patients
who were not taking clozapine were all on two or more antipsychotics.
Thirty-three took two antipsychotics and sixty-two took three or more
antipsychotics. Cannabis history was ascertained for 227 (98.69%)
participants, and in 3 (1.31%) participants’ data was unavailable
(Table 4). Among those with available cannabis history, cannabis usage
history was found in 95 (41.30%)individuals. As compared to TRP, TRS
was enriched with positive cannabis history. The mean lifetime usage of
cannabis in those with positive history was 8.86 + 6.60 years. In TRP
and TRS it was 6.36 + 6.29 and 9.79 * 6.18 respectively. The differ-
ence in the two groups was significant (p 0.03). There were 47
(20.23%) current users overall. The proportion of current users of
cannabis was significantly higher in TRS (p-value 0.000194). The cur-
rent users were further classified into frequent, regular and infrequent
users. Overall there were 16 (6.95%) frequent, 18 (7.82%) regular, 13
(5.65%) infrequent users of cannabis. Further, we obtained information
about first exposure to cannabis, whether it was before the onset of
illness or after. The information was available for 73 individuals.
Overall 52 started cannabis usage before the onset of illness and 21
started it afterward. The treatment resistance in non-cannabis users was
60% and in cannabis users it was 68% (Odds ratio 4.14 CI 1.50-14.27, p
0.002).

3.2. Logistic regression

We performed logistic regression to examine the association of AAO,
DUP, consanguinity, 4-item Morisky Medication scale, family history of
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Table 2

Current antipsychotics.
Medicine name Resistant Responsive OR (CD P
Depot injection 85 25 2.6 (1.4-4.6) 0.0005
Haloperidol 46, 12.85 ( = 3.47)* 4, 8.07 ( = 2.43)* 7.8 (2.7-22.7) 0.00007
Risperidone 69, 6.91 ( + 1.98)* 30, 5.19 ( = 1.31)* 1.2 (0.7-2.24) 0.18
Olanzapine 81, 19.12 ( = 4.21)* 43, 10.46 ( = 4.43)* 0.88 (0.5-1.5) 0.33
Clozapine 58, 229 ( £ 91.71)* 0 N/A
Quetiapine 3 1 1.5 (0.1-14.8) 0.35
Aripaprazole 4,16.87 ( = 4.96)* 8, 22.5 (* 7.5)* 0.2 (0.06-0.7) 0.01
Trifluoperazine 12, 17.5 ( = 4.03)* 3,15 (0)* 2.09(0.5-7.6) 0.13
zuclopenthixol 4, 200 (0)* 1, 200 (0)* 2.04 (0.2-18.5) 0.26

* Mean dose and standard deviation.

Table 3
Count of antipsychotics used in two previous trials for people who are not on
clozapine.

Medicine name Resistant Responsive OR (CI) P
Depot injection 69 24 3.0 (1.8-5.2) 0.00001
Haloperidol 31 3 9.8 (2.9-32.7) 0.0001
Risperidone 105 49 2.6 (1.6-4.1) 0.000008
Olanzapine 166 43 17.8 (10.2-31.0) 2.2e—-16
Qutiapine 3 5 0.4 (0.07-2.5) 0.4
Aripaprazole 7 6 0.9 (0.2-3.4) 0.94
Trifluoperazine 11 3 3(0.7-17.5) 0.09
zuclopenthixol 2 1.2 (0.1-14.7) 1
Table 4
Cannabis use history of patients.
Life time history of cannabis use Pvalue
Treatment Treatment
responsive resistant
N=176 N =151
Yes 26 (34.2) 69 (45.7) Chi square
p =0.09
No 50 (65.8) 82 (54.3)
Current users
Total 5 42 Chi square p-
value is
0.000194
Frequent users 2 (40) 14 (33.3)
Regular users 2 (40) 16 (38.1)
Infrequent users 1 (20) 12 (28.6)

Usage started before or after onset of illness

Before 14 (73.7) 38 (70.4) Chi square p = 1
After 5(26.3) 16 (29.6)
Duration of use Mean (SD) Mean (SD)
years
Users 6.36 + 6.29 9.79 + 6.18 ANOVA 0.03
Table 5

psychiatric illness, history of cannabis use, the lifetime duration of
cannabis use, current cannabis use, quantity and use of cannabis before
or after the onset of illness with treatment resistance (Table 5). The
outcome variables in the model were treatment resistance and treat-
ment response. Three variables, i.e. duration of cannabis use in the
lifetime, current use and compliance with therapy (Morisky 4 item
medication scale score), were significantly associated with treatment
resistance with a Pvalue of 0.031, 0.003 and 0.04 respectively
(Table 5). With an odds ratio of 1.015429 (1.0014357- 1.033839) and
pvalue of 0.059 duration of untreated psychosis had a significant trend
for effect on treatment resistance. No significant association was found
with age AAO, family history of psychiatric illness, consanguinity and
use before or after the illness. Current use of cannabis was the only
predictor that remained significant after Bonferroni correction.

4. Discussion

In this study, we examined the rate and predictors of treatment
resistance specifically the past and current use of cannabis. The treat-
ment compliance, current use and duration of use of cannabis were
nominally associated with treatment resistance, and current use re-
mained significant after Bonferroni correction. Despite decades of re-
search, the causal link between cannabis and schizophrenia remains a
sharply debated issue. Multiple studies have identified association, but
the direction of causality is controversial (Burns, 2013). Many studies
have examined the effect of cannabis use on the course of schizo-
phrenia. In a two year follow up of first episode psychosis from Spain,
use of cannabis after the onset of illness and lack of insight were the
best predictors of relapse (Bergé et al., 2016). In another study, patients
were followed up for ten years after their first admission with schizo-
phrenia and found that cannabis use harmed their symptoms
(Foti et al., 2010). In a Swedish study of 357 cases of schizophrenia for
whom the historical data about use of cannabis was available, the use of
cannabis increased the inpatient burden of care (Manrique-Garcia et al.,
2014). In a cohort of 678 patients who were followed up for three years
the persistent use of cannabis was associated with severe positive and
negative symptoms and a higher number of relapses compared with

Logistic regression results with treatment response and resistance as dependent variables.

Variables Pvalue OR (95% CI)

Age at onset of illness (N = 208) (missing =22) 0.800 0.99 (0.94-1.04)
Duration of untreated psychosis (N = 129) Missing = 101) 0.059 1.01 (1.00-1.03)
Compliance with therapy (Morinsky score) (N = 227) (missing=3) 0.042 1.30 (1.02-1.71)
Consanguinity (N = 140) (missing =90) 0.9 1.03 (0.48-2.15)
Family history of psychiatric illness (N 208) (missing =22) 0.45 0.93 (0.78-1.11)
Life time Cannabis use history (N = 227) (missing = 3) 0.09 1.61 (0.91-2.89)
Life time duration of cannabis use (N = 204) (missing = 26) 0.031 1.06 (1.01-1.14)
Current use (N = 227) (missing=3) 0.003 2.04 (1.28 —3.24)*
Use before or after illness (N = 205) (missing = 25) 0.131 1.31 (0.92-1.86)

* Significant after Bonferroni correction.
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non-users and those who discontinued usage (van der Meer et al.,
2015). This effect is however not consistent across studies. In a study of
first-episode psychosis, cannabis use did not have any effect on positive
and negative symptoms during 24 months follow up (Hadden et al.,
2016). Those studies have examined the course of illness in terms of the
need for hospitalization and severity of symptoms. Compared with
studies on the overall course of illness the effect of cannabis use on the
effectiveness of antipsychotic medication is less well studied. The
available literature suggests that cannabis use is associated with re-
duced effectiveness of antipsychotics (Knudsen and Vilmar, 1984;
Swartz et al., 2008). Our findings lend further support to this hypoth-
esis. This may be partly explained by the requirement of higher medi-
cation doses, dual morbidity of schizophrenia and the additional acute
intoxicant effects following cannabis use in some patients. Furthermore,
the pharmacokinetic and pharmacodynamics properties of cannabis
may influence effective dopamine blockade.

Interestingly, one study has reported improved symptomology with
clozapine in patients with cannabis associated schizophrenia as com-
pared to other APDs (Tang et al., 2017). The better outcome with clo-
zapine in those patients may be through clozapine effects on cannabi-
noid receptors (Sundram et al., 2005). Studies have extensively
reported the role of the endocannabinoid system in schizophrenia and
efforts are ongoing to develop new drugs acting on this system
(Zamberletti et al., 2012).

There are distinct subgroups in treatment resistant schizophrenia;
for some people it starts at onset while in others it starts later(Agid
et al., 2011; Emsley et al., 2013, 2012; Howes et al., 2017; Kolakowska
et al., 1985; Wiersma et al., 1998). Our threshold of inclusion was one
year of illness. We might have missed some treatment resistance in
people in the group who develop resistance later in the course of their
illness.

We investigated the relationship between age at onset of illness and
treatment response, as it has been reported that earlier age of onset is a
predictor of severe psychopathology and treatment resistance (Lally
et al., 2016; Meltzer et al., 1997). Furthermore, there is reportedly an
increased risk of psychosis and schizophrenia with frequent, heavy use
in younger persons with developing brains (Casadio et al., 2011; Gogtay
et al., 2011). We did not find any association between age at onset and
treatment resistance. Other studies have not found the relationship
between age at onset and treatment resistance (Mena et al., 2018).

Apart from cannabis use, we investigated the effect of the duration
of untreated psychosis on treatment response. Studies have reported
that a longer duration of untreated psychosis leads to treatment re-
sistance (Marshall et al., 2005; Murru and Carpiniello, 2018). We found
a trend, albeit non-significant, towards poorer response and longer
duration of untreated psychosis. We were not able to ascertain the
duration of untreated psychosis in a significant proportion of the par-
ticipants.

We also investigated the relationship between consanguinity and
treatment response. We hypothesized that patients from highly con-
sanguineous families would share a more substantial genetic burden
and would have a severer form of the disease. We did not find a sig-
nificant association between treatment response and consanguinity. A
large percentage of marriages in KPK, Pakistan are consanguineous, and
consanguinity was evenly distributed in both groups. Furthermore, we
didn't find a significant association between a family history of psy-
chiatric illness and treatment response. One interesting observation was
the high proportion of consanguinity and family history of psychiatric
illness overall in the cohort. However, its effect on treatment response
was not observed.

As we wanted to study the link between cannabis use and treatment
resistance, we selected our sample from a hospital where a higher
proportion of patients have treatment resistance. The advantage was
that we were able to examine the association as a high proportion of
patients were treatment resistance. We, however, are not able to draw
any results about the prevalence of treatment resistance in broader

246

Psychiatry Research 278 (2019) 242-247

schizophrenia patients in Pakistan from this study. The rate of treat-
ment resistance in people who are not currently using cannabis is also
high (60%). Some studies have reported a lower rate compared with
ours (Wimberley et al., 2016). We selected our sample from a tertiary
care service where the prevalence of treatment resistance is high and
that probably is the reason for a high level of resistance in non-cannabis
users. In relative terms the cannabis users have a higher rate of re-
sistance.

We did not use DSM criteria for cannabis use disorder (CUD). We
gathered information about lifetime use and duration of use of can-
nabis. Our definition of current use of cannabis was based on a two
weeks’ window of use. We chose this to avoid recall bias but this may
limit the opportunity to compare our data with studies that have used
DSM cannabis use disorder (CUD) criteria. Because of limited resources
available for this study we were not able to perform urine tests to rule in
or out recent cannabis use. We however had collateral information from
the family members who are the main source of support for patients in
that culture.

Duration of untreated psychosis is one of the predictors of poor
response to treatment. We were not able to ascertain data in majority of
our patients about this variable. It is a weakness of the study.

The rater was not blind to cannabis use when assessing treatment
resistance that creates the risk of bias.

A small number of female patients participated in the study. Fewer
families in the province would like to take their female members in this
hospital because of a strong stigma. These are the limitations of this
study.

5. Conclusion

Frequent and regular use of cannabis was associated with treatment
resistance in this study. Further studies are required on larger popula-
tions and different ethnicities to confirm these findings. If cannabis use
contributes to treatment resistance, then it can be a target for treatment
strategies to improve the outcome of schizophrenia.

Acknowledgements

We acknowledge support from Sarhad Hospital for Psychiatry,
Peshawar, Khyber Pakhtunkhwa to allow this work. We are thankful to
the participants and their families.

Role of funding source

Arsalan Arsalan was supported by a grant from Higher Education
Commission of Pakistan. The funding body had no role in the design of
the study, data collection and analysis or writing the manuscript.
International Research Support Initiative Program (IRSIP)

Supplementary materials

Supplementary material associated with this article can be found, in
the online version, at doi:10.1016/j.psychres.2019.06.023.

References

Agid, O., Arenovich, T., Sajeev, G., Zipursky, R.B., Kapur, S., Foussias, G., Remington, G.,
2011. An algorithm-based approach to first-episode schizophrenia: response rates
over 3 prospective antipsychotic trials with a retrospective data analysis. J. Clin.
Psychiatry 72, 1439-1444. https://doi.org/10.4088/JCP.09m05785yel.

Bergé, D., Mané, A, Salgado, P., Cortizo, R., Garnier, C., Gomez, L., Diez-Aja, C., Bulbena,
A., Pérez, V., 2016. Predictors of relapse and functioning in first-episode psychosis: a
two-year follow-up study. Psychiatr. Serv. Wash. DC 67, 227-233. https://doi.org/
10.1176/appi.ps.201400316.

Bersani, G., Orlandi, V., Kotzalidis, G.D., Pancheri, P., 2002. Cannabis and schizophrenia:
impact on onset, course, psychopathology and outcomes. Eur. Arch. Psychiatry Clin.
Neurosci. 252, 86-92. https://doi.org/10.1007/500406-002-0366-5.

Burns, J.K., 2013. Pathways from cannabis to psychosis: a review of the evidence. Front.


https://doi.org/10.1016/j.psychres.2019.06.023
https://doi.org/10.4088/JCP.09m05785yel
https://doi.org/10.1176/appi.ps.201400316
https://doi.org/10.1176/appi.ps.201400316
https://doi.org/10.1007/s00406-002-0366-5

A. Arsalan, et al.

Psychiatry 4, 128. https://doi.org/10.3389/fpsyt.2013.00128.

Casadio, P., Fernandes, C., Murray, R.M., Di Forti, M., 2011. Cannabis use in young
people: the risk for schizophrenia. Neurosci. Biobehav. Rev. 35, 1779-1787. Passing
the Knife Edge in Adolescence: Brain Pruning and Specification of Individual Lines of
Development. https://doi.org/10.1016/j.neubiorev.2011.04.007.

Degenhardt, L., Chiu, W.-T., Sampson, N., Kessler, R.C., Anthony, J.C., Angermeyer, M.,
Bruffaerts, R., de Girolamo, G., Gureje, O., Huang, Y., Karam, A., Kostyuchenko, S.,
Lepine, J.P., Mora, M.E.M., Neumark, Y., Ormel, J.H., Pinto-Meza, A., Posada-Villa,
J., Stein, D.J., Takeshima, T., Wells, J.E., 2008. Toward a global view of alcohol,
tobacco, cannabis, and cocaine use: findings from the WHO world mental health
surveys. PLoS Med. 5, el141. https://doi.org/10.1371/journal.pmed.0050141.

Emsley, R., Nuamah, 1., Hough, D., Gopal, S., 2012. Treatment response after relapse in a
placebo-controlled maintenance trial in schizophrenia. Schizophr. Res. 138, 29-34.
https://doi.org/10.1016/j.schres.2012.02.030.

Emsley, R., Oosthuizen, P., Koen, L., Niehaus, D., Martinez, L., 2013. Comparison of
treatment response in second-episode versus first-episode schizophrenia. J. Clin.
Psychopharmacol. 33, 80-83. https://doi.org/10.1097/JCP.0b013e31827bfccl.

Foti, D.J., Kotov, R., Guey, L.T., Bromet, E.J., 2010. Cannabis use and the course of
schizophrenia: 10-year follow-up after first hospitalization. Am. J. Psychiatry 167,
987-993. https://doi.org/10.1176/appi.ajp.2010.09020189.

Gogtay, N., Vyas, N.S., Testa, R., Wood, S.J., Pantelis, C., 2011. Age of onset of schizo-
phrenia: perspectives from structural neuroimaging studies. Schizophr. Bull. 37,
504-513. https://doi.org/10.1093/schbul/sbr030.

Guy, W., 1976. ECDEU Assessment Manual For Psychopharmacology. U.S. Dept. of
Health, Education, and Welfare, Public Health Service, Alcohol, Drug Abuse, and
Mental Health Administration, National Institute of Mental Health,
Psychopharmacology Research Branch, Division of Extramural Research Programs,
Rockville, Md.

Hadden, K.L., LeDrew, K., Hogan, K., Thomas, B., 2016. Impact of comorbid cannabis use
on outcome in first episode psychosis. Early Interv. Psychiatry 12, 848-855. https://
doi.org/10.1111/eip.12377.

Hartz, S.M., Pato, C.N., Medeiros, H., Cavazos-Rehg, P., Sobell, J.L., Knowles, J.A., Bierut,
L.J., Pato, M.T., Genomic Psychiatry Cohort Consortium, 2014. Comorbidity of severe
psychotic disorders with measures of substance use. JAMA Psychiatry 71, 248-254.
https://doi.org/10.1001/jamapsychiatry.2013.3726.

Howes, O.D., McCutcheon, R., Agid, O., de Bartolomeis, A., van Beveren, N.J.M.,
Birnbaum, M.L., Bloomfield, M.A.P., Bressan, R.A., Buchanan, R.W., Carpenter, W.T.,
Castle, D.J., Citrome, L., Daskalakis, Z.J., Davidson, M., Drake, R.J., Dursun, S.,
Ebdrup, B.H., Elkis, H., Falkai, P., Fleischacker, W.W., Gadelha, A., Gaughran, F.,
Glenthgj, B.Y., Graff-Guerrero, A., Hallak, J.E.C., Honer, W.G., Kennedy, J., Kinon,
B.J., Lawrie, S.M., Lee, J., Leweke, F.M., MacCabe, J.H., McNabb, C.B., Meltzer, H.,
Moller, H.-J., Nakajima, S., Pantelis, C., Reis Marques, T., Remington, G., Rossell,
S.L., Russell, B.R., Siu, C.0., Suzuki, T., Sommer, LE., Taylor, D., Thomas, N., Ucok,
A., Umbricht, D., Walters, J.T.R., Kane, J., Correll, C.U., 2017. Treatment-resistant
schizophrenia: treatment response and resistance in psychosis (TRRIP) working group
consensus guidelines on diagnosis and terminology. Am. J. Psychiatry 174, 216-229.
https://doi.org/10.1176/appi.ajp.2016.16050503.

Kay, S.R., Fiszbein, A., Opler, L.A., 1987. The positive and negative syndrome scale
(PANSS) for schizophrenia. Schizophr. Bull. 13, 261-276.

Knudsen, P., Vilmar, T., 1984. Cannabis and neuroleptic agents in schizophrenia. Acta
Psychiatr. Scand. 69, 162-174.

Kolakowska, T., Williams, A.O., Ardern, M., Reveley, M.A., Jambor, K., Gelder, M.G.,
Mandelbrote, B.M., 1985. Schizophrenia with good and poor outcome. I: early clin-
ical features, response to neuroleptics and signs of organic dysfunction. Br. J.
Psychiatry J. Ment. Sci. 146, 229-239.

Lally, J., Ajnakina, O., Di Forti, M., Trotta, A., Demjaha, A., Kolliakou, A., Mondelli, V.,
Reis Marques, T., Pariante, C., Dazzan, P., Shergil, S.S., Howes, O.D., David, A.S.,
MacCabe, J.H., Gaughran, F., Murray, R.M., 2016. Two distinct patterns of treatment
resistance: clinical predictors of treatment resistance in first-episode schizophrenia
spectrum psychoses. Psychol. Med. 46, 3231-3240. https://doi.org/10.1017/
S0033291716002014.

Lazary, J., 2012. Psychopharmacological boundaries of schizophrenia with comorbid
cannabis use disorder: a critical review. Curr. Pharm. Des. 18, 4890-4896.

Leeson, V.C., Harrison, 1., Ron, M.A,, Barnes, T.R.E., Joyce, E.M., 2012. The effect of
cannabis use and cognitive reserve on age at onset and psychosis outcomes in first-
episode schizophrenia. Schizophr. Bull. 38, 873-880. https://doi.org/10.1093/
schbul/sbq153.

Libuy, N., de Angel, V., Ibafez, C., Murray, R.M., Mundt, A.P., 2018. The relative pre-
valence of schizophrenia among cannabis and cocaine users attending addiction
services. Schizophr. Res. 194, 13-17. https://doi.org/10.1016/j.schres.2017.04.010.

Liou, Y.-J., Wang, H.-H., Lee, M.-T.M., Wang, S.-C., Chiang, H.-L., Chen, C.-C., Lin, C.-H.,
Chung, M.-S., Kuo, C.-C., Liao, D.-L., Wu, C.-K., Liu, C.-M., Liu, Y.-L., Hwu, H.-G., Lai,
I.-C., Tsai, S.-J., Chen, Chia-Hsiang, Liu, H.-F., Chou, Y.-C., Chen, Chien-Hsiun, Chen,
Y.-T., Hong, C.-J., Wu, J.-Y., 2012. Genome-wide association study of treatment re-
fractory schizophrenia in han chinese. PLoS One 7. https://doi.org/10.1371/journal.
pone.0033598.

Makkos, Z., Fejes, L., Inczédy-Farkas, G., Kassai-Farkas, A., Faludi, G., Lazary, J., 2011.
Psychopharmacological comparison of schizophrenia spectrum disorder with and
without cannabis dependency. Prog. Neuropsychopharmacol. Biol. Psychiatry 35,

Psychiatry Research 278 (2019) 242-247

212-217. https://doi.org/10.1016/j.pnpbp.2010.11.007.

Manrique-Garcia, E., Zammit, S., Dalman, C., Hemmingsson, T., Andreasson, S., Allebeck,
P., 2014. Prognosis of schizophrenia in persons with and without a history of can-
nabis use. Psychol. Med. 44, 2513-2521. https://doi.org/10.1017/
S0033291714000191.

Marshall, M., Lewis, S., Lockwood, A., Drake, R., Jones, P., Croudace, T., 2005.
Association between duration of untreated psychosis and outcome in cohorts of first-
episode patients: a systematic review. Arch. Gen. Psychiatry 62, 975-983. https://
doi.org/10.1001/archpsyc.62.9.975.

Meltzer, H.Y., Rabinowitz, J., Lee, M.A,, Cola, P.A., Ranjan, R., Findling, R.L., Thompson,
P.A., 1997. Age at onset and gender of schizophrenic patients in relation to neuro-
leptic resistance. Am. J. Psychiatry 154, 475-482. https://doi.org/10.1176/ajp.154.
4.475.

Mena, C., Gonzalez-Valderrama, A., Iruretagoyena, B., Undurraga, J., Crossley, N.A.,
2018. Early treatment resistance in a Latin-American cohort of patients with schi-
zophrenia. Schizophr. Res. 380-385. https://doi.org/10.1016/j.schres.2018.02.056.

Moore, T.H.M., Zammit, S., Lingford-Hughes, A., Barnes, T.R.E., Jones, P.B., Burke, M.,
Lewis, G., 2007. Cannabis use and risk of psychotic or affective mental health out-
comes: a systematic review. Lancet Lond. Engl. 370, 319-328. https://doi.org/10.
1016/50140-6736(07)61162-3.

Morisky, D.E., Green, L.W., Levine, D.M., 1986. Concurrent and predictive validity of a
self-reported measure of medication adherence. Med. Care 24, 67-74.

Murru, A., Carpiniello, B., 2018. Duration of untreated illness as a key to early inter-
vention in schizophrenia: a review. Neurosci. Lett. 669, 59-67. The path toward
personalized medicine in psychiatry: promises and pitfalls. https://doi.org/10.1016/
j-neulet.2016.10.003.

Patel, R., Wilson, R., Jackson, R., Ball, M., Shetty, H., Broadbent, M., Stewart, R.,
McGuire, P., Bhattacharyya, S., 2016. Association of cannabis use with hospital ad-
mission and antipsychotic treatment failure in first episode psychosis: an observa-
tional study. BMJ Open 6, e009888. https://doi.org/10.1136/bmjopen-2015-
009888.

Pelayo-Teran, J.M., Diaz, F.J., Pérez-Iglesias, R., Sudrez-Pinilla, P., Tabarés-Seisdedos, R.,
de Leén, J., Crespo-Facorro, B., 2014. Trajectories of symptom dimensions in short-
term response to antipsychotic treatment in patients with a first episode of non-af-
fective psychosis. Psychol. Med. 44, 37-50. https://doi.org/10.1017/
S0033291713000330.

Schoeler, T., Monk, A., Sami, M.B., Klamerus, E., Foglia, E., Brown, R., Camuri, G.,
Altamura, A.C., Murray, R., Bhattacharyya, S., 2016a. Continued versus discontinued
cannabis use in patients with psychosis: a systematic review and meta-analysis.
Lancet Psychiatry 3, 215-225. https://doi.org/10.1016/52215-0366(15)00363-6.

Schoeler, T., Petros, N., Di Forti, M., Klamerus, E., Foglia, E., Ajnakina, O., Gayer-
Anderson, C., Colizzi, M., Quattrone, D., Behlke, I, Shetty, S., McGuire, P., David,
A.S., Murray, R., Bhattacharyya, S., 2016b. Effects of continuation, frequency, and
type of cannabis use on relapse in the first 2 years after onset of psychosis: an ob-
servational study. Lancet Psychiatry 3, 947-953. https://doi.org/10.1016/52215-
0366(16)30188-2.

Sundram, S., Copolov, D., Dean, B., 2005. Clozapine decreases [3H] CP 55940 binding to
the cannabinoidl receptor in the rat nucleus accumbens. Naunyn. Schmiedebergs
Arch. Pharmacol. 371, 428-433. https://doi.org/10.1007/s00210-005-1074-2.

Swartz, M.S., Wagner, H.R., Swanson, J.W., Stroup, T.S., McEvoy, J.P., Reimherr, F.,
Miller, D.D., McGee, M., Khan, A., Canive, J.M., Davis, S.M., Hsiao, J.K., Lieberman,
J.A., CATIE Investigators, 2008. The effectiveness of antipsychotic medications in
patients who use or avoid illicit substances: results from the CATIE study. Schizophr.
Res. 100, 39-52. https://doi.org/10.1016/j.schres.2007.11.034.

Tang, S.M., Ansarian, A., Courtney, D.B., 2017. Clozapine treatment and cannabis use in
adolescents with psychotic disorders - a retrospective cohort chart review. J. Can.
Acad. Child Adolesc. Psychiatry 26, 51-58.

van der Meer, F.J., Velthorst, E., Genetic Risk and Outcome of Psychosis (GROUP)
Investigators, 2015. Course of cannabis use and clinical outcome in patients with
non-affective psychosis: a 3-year follow-up study. Psychol. Med. 45, 1977-1988.
https://doi.org/10.1017/50033291714003092.

Whiteford, H.A., Degenhardt, L., Rehm, J., Baxter, A.J., Ferrari, A.J., Erskine, H.E.,
Charlson, F.J., Norman, R.E., Flaxman, A.D., Johns, N., Burstein, R., Murray, C.J.,
Vos, T., 2013. Global burden of disease attributable to mental and substance use
disorders: findings from the global burden of disease study 2010. The Lancet 382,
1575-1586. https://doi.org/10.1016/50140-6736(13)61611-6.

Wiersma, D., Nienhuis, F.J., Slooff, C.J., Giel, R., 1998. Natural course of schizophrenic
disorders: a 15-year followup of a dutch incidence cohort. Schizophr. Bull. 24, 75-85.
https://doi.org/10.1093/oxfordjournals.schbul.a033315.

Wilson, R.P., Bhattacharyya, S., 2016. Antipsychotic efficacy in psychosis with co-morbid
cannabis misuse: a systematic review. J. Psychopharmacol. (Oxf.) 30, 99-111.
https://doi.org/10.1177/0269881115612237.

Wimberley, T., Stgvring, H., Sgrensen, H.J., Horsdal, H.T., MacCabe, J.H., Gasse, C.,
2016. Predictors of treatment resistance in patients with schizophrenia: a population-
based cohort study. Lancet Psychiatry 3, 358-366. https://doi.org/10.1016/52215-
0366(15)00575-1.

Zamberletti, E., Rubino, T., Parolaro, D., 2012. The endocannabinoid system and schi-
zophrenia: ilntegration of evidence [WWW document]. https://doi.org/10.2174/
138161212802884744.


https://doi.org/10.3389/fpsyt.2013.00128
https://doi.org/10.1016/j.neubiorev.2011.04.007
https://doi.org/10.1371/journal.pmed.0050141
https://doi.org/10.1016/j.schres.2012.02.030
https://doi.org/10.1097/JCP.0b013e31827bfcc1
https://doi.org/10.1176/appi.ajp.2010.09020189
https://doi.org/10.1093/schbul/sbr030
http://refhub.elsevier.com/S0165-1781(19)30440-8/sbref0011
http://refhub.elsevier.com/S0165-1781(19)30440-8/sbref0011
http://refhub.elsevier.com/S0165-1781(19)30440-8/sbref0011
http://refhub.elsevier.com/S0165-1781(19)30440-8/sbref0011
http://refhub.elsevier.com/S0165-1781(19)30440-8/sbref0011
https://doi.org/10.1111/eip.12377
https://doi.org/10.1111/eip.12377
https://doi.org/10.1001/jamapsychiatry.2013.3726
https://doi.org/10.1176/appi.ajp.2016.16050503
http://refhub.elsevier.com/S0165-1781(19)30440-8/sbref0015
http://refhub.elsevier.com/S0165-1781(19)30440-8/sbref0015
http://refhub.elsevier.com/S0165-1781(19)30440-8/sbref0016
http://refhub.elsevier.com/S0165-1781(19)30440-8/sbref0016
http://refhub.elsevier.com/S0165-1781(19)30440-8/sbref0017
http://refhub.elsevier.com/S0165-1781(19)30440-8/sbref0017
http://refhub.elsevier.com/S0165-1781(19)30440-8/sbref0017
http://refhub.elsevier.com/S0165-1781(19)30440-8/sbref0017
https://doi.org/10.1017/S0033291716002014
https://doi.org/10.1017/S0033291716002014
http://refhub.elsevier.com/S0165-1781(19)30440-8/sbref0019
http://refhub.elsevier.com/S0165-1781(19)30440-8/sbref0019
https://doi.org/10.1093/schbul/sbq153
https://doi.org/10.1093/schbul/sbq153
https://doi.org/10.1016/j.schres.2017.04.010
https://doi.org/10.1371/journal.pone.0033598
https://doi.org/10.1371/journal.pone.0033598
https://doi.org/10.1016/j.pnpbp.2010.11.007
https://doi.org/10.1017/S0033291714000191
https://doi.org/10.1017/S0033291714000191
https://doi.org/10.1001/archpsyc.62.9.975
https://doi.org/10.1001/archpsyc.62.9.975
https://doi.org/10.1176/ajp.154.4.475
https://doi.org/10.1176/ajp.154.4.475
https://doi.org/10.1016/j.schres.2018.02.056
https://doi.org/10.1016/S0140-6736(07)61162-3
https://doi.org/10.1016/S0140-6736(07)61162-3
http://refhub.elsevier.com/S0165-1781(19)30440-8/sbref0029
http://refhub.elsevier.com/S0165-1781(19)30440-8/sbref0029
https://doi.org/10.1016/j.neulet.2016.10.003
https://doi.org/10.1016/j.neulet.2016.10.003
https://doi.org/10.1136/bmjopen-2015-009888
https://doi.org/10.1136/bmjopen-2015-009888
https://doi.org/10.1017/S0033291713000330
https://doi.org/10.1017/S0033291713000330
https://doi.org/10.1016/S2215-0366(15)00363-6
https://doi.org/10.1016/S2215-0366(16)30188-2
https://doi.org/10.1016/S2215-0366(16)30188-2
https://doi.org/10.1007/s00210-005-1074-2
https://doi.org/10.1016/j.schres.2007.11.034
http://refhub.elsevier.com/S0165-1781(19)30440-8/sbref0037
http://refhub.elsevier.com/S0165-1781(19)30440-8/sbref0037
http://refhub.elsevier.com/S0165-1781(19)30440-8/sbref0037
https://doi.org/10.1017/S0033291714003092
https://doi.org/10.1016/S0140-6736(13)61611-6
https://doi.org/10.1093/oxfordjournals.schbul.a033315
https://doi.org/10.1177/0269881115612237
https://doi.org/10.1016/S2215-0366(15)00575-1
https://doi.org/10.1016/S2215-0366(15)00575-1
https://doi.org/10.2174/138161212802884744
https://doi.org/10.2174/138161212802884744

	Association of smoked cannabis with treatment resistance in schizophrenia
	Introduction
	Experimental procedures
	Setting
	Participants
	Inclusion and exclusion criteria
	Assessment
	Data analysis

	Results
	Antipsychotics use
	Logistic regression

	Discussion
	Conclusion
	Acknowledgements
	mk:H1_15
	Role of funding source
	mk:H1_17
	Supplementary materials
	References




