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ABSTRACT

Objective: To analyze the psychopathology and pattern of remission in cannabis-induced
psychotic disorder with treatment.

Methods: This was a prospective cohort study of a group of patients admitted with new-onset
psychosis, cannabis use, and no evidence of other drug abuse from January 1 to June 31, 2019,
to the psychiatry inpatient department of a multispecialty tertiary care hospital in Kerala, India.
Patients were evaluated at admission and after 1 week in the hospital and 1 month after
discharge using the Structured Clinical Interview for the Positive and Negative Syndrome Scale
and the Clinical Global Impressions—Severity of illness scale.

Results: Fifty-six male subjects were recruited for the study. The mean age of the subjects was
22.2 years, and the majority were active smokers of nicotine and cannabis. Total duration of
abuse and family history of substance use in first-degree relatives correlated with severity of
psychosis. Hostility, excitement, and grandiosity were the predominant positive symptoms, and
these symptoms showed a steady reduction toward the end of the study. The most frequent
negative symptoms were emotional withdrawal, passive or apathetic social withdrawal, and
difficulty in abstract thinking, and these symptoms also showed significant improvement
(P<.001 for all). For symptoms such as somatic concern and guilt feelings, significant
treatment response was noted only in the initial week (P <.001).

Conclusions: Cannabis-induced psychosis in the Indian setting presents with predominant
positive symptoms and minimal affective symptoms. The steady improvement noted with
complete cessation of cannabis indicates a possible contributory role for cannabis in

precipitating psychosis.
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Cannabis is the most widely used illicit psychoactive substance worldwide, but there is a
paucity of research about its impact on mental health.: A variety of psychiatric conditions have
been reported with cannabis use, especially psychotic disorders.2 This association, which could
present as either an independent diagnosis or a comorbidity, has important clinical implications
with respect to psychopathology, diagnosis, treatment outcome, course of illness, and service
utilization. To date, there are only limited studies focusing on phenomenology and pattern of
remission in cannabis-associated psychiatric disorders.? Hence, it is important to study co-
occurring cannabis use and psychiatric disorders.

Some studies have reported cannabis-related psychosis as a predominantly affective illness or
as nonaffective psychosis, while others have not delineated this condition to any specific
entity.+s Hence there is a need to define this condition based on the psychopathology at
presentation and pattern of remission. Many of the previous studies had several methodological
limitations such as single-point observational or retrospective chart review designs or no
standardized assessment.s Moreover, only a few have reported the effects of abstinence from
cannabis abuse.” To address this knowledge gap, the objective of the present study was to
analyze the psychopathology at index presentation as well as the pattern of remission with

treatment in cannabis-induced psychosis.
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METHODS
Setting and Sample

This was a prospective cohort study of a group of patients admitted with new-onset psychosis,
cannabis use, and no evidence of other drug abuse from January 1 to June 31, 2019, to the
psychiatry inpatient department of a multispecialty tertiary care hospital in Kerala, India. The
patients were evaluated at admission and after 1 week in the hospital and as outpatients 1 month
after discharge. The study was conducted after approval was obtained from the institutional
ethics committee. The work was performed in accordance with the principles of the 1983

Declaration of Helsinki.

Inclusion Criteria

Inclusion criteria were as follows:

Subjects over aged 16 years who had psychosis and used cannabis at least 3 times a week for at least 1
month before the onset of psychosis.

Positive urine cannabis screen.

Subjects had only a temporal relationship with cannabis and psychosis.

The study participants were identified as part of the routine clinical admission process. The
diagnosis was made according to DSM-5 criteria, and urine cannabis screening was conducted

immediately after admission as a routine clinical process.
Exclusion Criteria

Exclusion criteria were as follows:

History of mental illness prior to onset of cannabis use.

Subjects with comorbid dependence on another substance in the month preceding examination, except
for nicotine.

Major life-threatening illness like malignancy, cardiac failure, or renal failure.

Study Procedure

Subjects satisfying DSM-5 diagnostic criteria and inclusion and exclusion criteria were
recruited after providing informed consent.t The exclusion history items were obtained during
patient interview, and those found to be positive on urine screening for cannabis were recruited
for the study after receipt of their laboratory report. During the study period, the subjects were
admitted to the hospital as inpatients in a protected, closed environment to ensure further
abstinence from drug use. Acute behavioral disturbances were managed using antipsychotics

of choice and lorazepam by the primary psychiatrist. The study incorporated a minimum of 10
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days of inpatient treatment. Each subject was assessed with a clinical interview, physical
examination, baseline laboratory tests, and urine screening for cannabis, amphetamines,
barbiturates, benzodiazepines, cocaine, opiates, and phencyclidine. Only those who screened
positive for cannabis were included in the study. Information was collected from both the
patients and key informants. Patients were discharged after improvements with oral
antipsychotics.

Subjects were assessed with a sociodemographic data form, the Structured Clinical Interview
for the Positive and Negative Syndrome Scale (PANSS),® and the Clinical Global Impressions—
Severity of illness scale (CGI-S)® on the day of admission, day 7 of admission, and 1 month
after discharge. Blood testing was conducted at a laboratory associated with the hospital.
Improvement was assessed as change in the PANSS subscale compared to baseline during the

routine clinical visit.
Statistical Analysis

Descriptive data were expressed using mean (with standard deviation) or median (with
interquartile range) for continuous variables, while frequencies and percentages were used for
discrete variables. Normality of data was assessed by the Shapiro-Wilk test. One-way repeated
measures analysis of variance with Greenhouse-Geisser correction was used to determine if
mean scores for clinical outcome measures were statistically significantly different between
timepoints. We selected 3 items with the highest mean scores on day 1 from the PANSS
positive and negative subscales as well as 4 items pertaining to the affective/anxiety dimension
on the general psychopathology subscale to analyze the patterns of change over time. If the
overall test was significant, pairwise post hoc comparisons using Bonferroni correction were

examined to determine the timepoints when the differences occurred.

Multivariable linear regression analysis was done to determine independent predictors of
endpoint (day 30) PANSS total and CGI-S scores. The covariates for all models were defined
a priori and were number of years of education, total duration of abuse, quantity of use, family

history of psychiatric illness, and family history of substance use.

RESULTS

Sample Description

The age of the participants ranged from 17 to 34 years (mean + SD age of 22.2 + 4.5 years); the
majority (n=42, 75.0%) were aged <25 years. All participants actively smoked nicotine and
cannabis. Apart from smoking, no other type of cannabis abuse was reported among the

subjects. Other baseline characteristics are shown in Table 1.
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Table 1. Baseline Demographic and Clinical Characteristics

of the Sample
Variable Sample (N=56)
Age, mean (SD),y 22.2 (4.5)
Education, mean (SD), y 12.4(1.9)
Gender (male), n (%) 56 (100)
Employed, n (%) 40 (71.4)

Single marital status, n (%) 45 (80.4)
Rural domicile, n (%) 32(57.1)
Medical history present, n (%) 3(5.4)
Nuclear family type, n (%) 55 (
Family history of psychiatric illness, n (%) 5(
Family history of substance use, n (%) 2 (
Frequency of use, n (%)

98.2)
26.8)
21.4)

Daily 49 (87.5)

Weekly 7 (12.5)
Withdrawal syndrome (yes), n (%) 37 (66.1)
Age at onset, mean (SD), y 183( 5)
Total duration of abuse, mean (SD), y 1(29)
Duration of current illness, mean (SD), days 14 3(24.3)
Quantity of use (no. of joints), mean (SD) .0(2.1)

Pattern of Change in Clinical Outcome Measures

Figure 1 shows the pattern of change in outcome measures (3 subscales of the PANSS and
CGI-S) over time at the 3 points of assessment. Overall, consistent improvement was noted for

all outcome measures across timepoints.


https://www.psychiatrist.com/wp-content/uploads/2023/04/figure-1-pattern-change-outcome-over-time-pcc-22m03350-scaled.gif
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Figure 1. Pattern of Change in Outcome Measures Over Time
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Abbreviations: CGI-S = Clinical Global Impressions—Severity of iliness, GPS = general
psychopathology subscale, PANSS =Positive and Negative Syndrome Scale.

PANSS Positive Subscale Scores (items 4, 5, and 7)

Item 4 (excitement) severity scores significantly declined across the study period
(F=62.775; df=1.33, 69.00; P <.001; partial eta square =0.547) (Eigure 2). Pairwise post
hoc comparisons indicated that there were significant differences between all timepoints of
observation. This finding seems to suggest a significant decrease in item 4 severity scores
across 30 days. Similar findings were observed for item 5 (grandiosity) severity scores
(F=46.858; df=1.51, 78.46; P <.001; partial eta square = 0.474). For item 7 (hostility), scores
significantly declined across the study period (F =91.845; df =1.29, 67.24; P <.001; partial eta
square = 0.638). However, pairwise post hoc comparisons indicated that there were significant
differences only between day 7 and day 30, but not day 1 and day 7. This finding suggests only
a nominal decrease in PANSS positive subscale item 7 scores across the first week of

admission, but significant improvements accrued thereafter.
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Figure 2. Item Trajectories of the PANSS Positive Subscale
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Abbreviation: PANSS = Positive and Negative Syndrome Scale.

PANSS Negative Subscale Scores (items 2, 4, and 5)

Item 2 (emotional withdrawal) severity scores significantly declined across the study period
(F=65.393; df=1.31, 67.96; P <.001; partial eta square=0.557) (Eigure 3). Pairwise post
hoc comparisons indicated that there were significant differences between all timepoints of
observation. This finding suggests a significant decrease in item 2 severity scores across 30
days. Similar findings were observed for item 4 social withdrawal (F=85.694; df=1.50,
76.52; P <.001; partial eta square=0.627) and item 5 difficulty in abstract thinking
(F=55.548; df=1.59, 82.72; P <.001; partial eta square =0.516).
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Abbreviation: PANSS = Positive and Negative Syndrome Scale.

PANSS General Psychopathology Subscale Scores (items 1, 2, 3, and
6)

Item 1 (somatic concern) severity scores significantly declined during the first part of the study
period (F=16.75; df=1.48, 77.21; P <.001; partial eta square =0.244) (Eigure 4). Pairwise
post hoc comparisons indicated that there were significant differences only between day 1 and
day 7, but not day 7 and day 30. This finding seems to suggest a significant decrease in item 1
of PANSS general psychopathology subscale scores across the first week of admission but
nominal improvements thereafter. For item 2 anxiety (F=152.610; df=1.44, 75.15; P <.001;
partial eta square = 0.503) and item 6 depression (F =25.293; df =1.57, 80.10; P <.001; partial
eta square =0.332), there was a significant decline in severity scores, and pairwise post hoc
comparisons indicated significant differences between all timepoints of observation. This
finding suggests a significant decrease in item 2 severity scores across 30 days. Item 3 (guilt
feeling) severity scores significantly declined across the study period (F=17.695; df=1.48,
77.09; P <.001; partial eta square = 0.254). However, pairwise post hoc comparisons indicated
significant differences between day 1 and day 7, but not day 7 and day 30. This finding suggests
a significant decrease in PANSS general psychopathology subscale item 3 scores across the

first week of admission but only nominal improvements thereafter.
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Figure 4. Item Trajectories of Affective Items on the PANSS General
Psychopathology Subscale (GPS)

53

B

Somatic Concern Anxiety Guilt feeling Depression

PANSS GPS score

mDay1l wm Day7 » Day 30

Abbreviation: PANSS = Positive and Negative Syndrome Scale.

Regression Analysis: PANSS Total Score

Total duration of abuse and family history of substance use emerged as positive predictors of
PANSS total scores at study endpoint. Other variables were not significantly associated with
endpoint PANSS total scores (Table 2). The adjusted R square of the model was 0.163,

meaning that the covariates together explained 16.3% of the variance in PANSS scores.

Table 2. Linear Regression Model for PANSS Total Scores at

Day 30

Variable B (95% Cl) PValue
Education -3.47 (-7.20t0 0.25) 067
Total duration of abuse 3.18 (0.68 to 5.68) .014%*
Quantity of use -1.10 (-4.53t0 2.32) 522
Family history of psychiatric illness 2.01 (-14.54 t0 18.56) 808
Family history of substance use -19.10 (-=36.89 to 1.30) .036%

*Significant at P<.05.
Abbreviations: B=unstandardized coefficient, PANSS = Positive and
Negative Syndrome Scale.

DISCUSSION

This study evaluated the psychopathology and pattern of remission in cannabis-induced

psychotic disorder longitudinally. The study found consistent improvement in all outcome
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measures across timepoints: PANSS positive subscale scores (excitement, grandiosity,
hostility), PANSS negative subscale scores (emotional withdrawal, social withdrawal,
difficulty in abstract thinking), PANSS general psychopathology subscale scores (somatic

concern, anxiety, depression, guilt feeling), and CGI-S scores.

Psychopathology

Analysis of the baseline visit composite scores revealed that PANSS scoring was loaded for
positive symptoms in the majority of the sample (60.7%). Previous studies have reported that
cannabis produces psychosis with prominent positive symptoms.: Thomas reported the
phenomenology of cannabis use disorders to be vague and the symptoms short-lived.
Hostility, excitement, and grandiosity were the predominant positive symptoms at baseline,
and these symptoms showed steady reduction toward the end of the study. Goel and
Netto? reported that regular cannabis users presented with hyperactivity, mood changes, and
delusions. Rottanburg et al* also noted improvement in agitation, irritability, and grandiose
delusions recorded serially by the Present State Examination. These are important symptoms
in the diagnosis of psychosis, which explains their high frequency.®* Among negative
symptoms, the most frequently reported symptoms were emotional withdrawal, passive or
apathetic social withdrawal, and difficulty in abstract thinking. These symptoms also
consistently improved across the study.

Andréasson et al“have argued that cannabis produces worsening of positive symptoms.
Contrary to this argument, in our study both positive and negative symptoms improved with
no significant difference. It can also be argued that faster improvement was due to remission
of a toxic confusional state. However, severe withdrawal symptoms were not reported in our
sample, as 64.5% had only minor symptoms.

In the PANSS subsection on general psychopathology, symptoms like somatic concern and
guilt feelings showed improvement in the initial week of the study, but the improvement
plateaued later. Maximum scoring was for excitement, suspiciousness, and grandiosity. Similar
findings have been reported in previous Indian studies.s Although anxiety, fearfulness, and
depression have been described in cannabis psychosis,* very few subjects in our study reported
such symptoms. The reason could be that we did not use a specific scale to assess mood
symptoms.

The significant improvement in most symptoms with complete cessation of cannabis indicates
that cannabis may have either caused or increased the intensity of psychosis. Previous studies

focused on the outcome of cannabis-related psychosis also noted similar observations.r” This
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finding suggests an indirect contributory role of cannabis in precipitating psychosis in the

user.

Family History

Few studies have reported family history of substance abuse and mental illnesses in patients
with cannabis-related psychosis.® In our study, substance use in first-degree relatives was a
risk factor for developing cannabis-related psychosis in the regression analysis, which was
similar to a previous finding.: Family history of substance abuse as a risk factor for developing
substance abuse and psychosis suggests a shared genetic vulnerability to psychotic symptoms
as well as substance abuse including cannabis.

Regarding limitations of this study, generalization of our findings is limited by the small sample
size, lack of females, lack of a control group, short-term follow-up, and lack of control over
the treatment, as it was decided by the primary psychiatrist. The possible role of nicotine is
another important limitation, as its withdrawal symptoms can confound the clinical picture.
Another limitation was that there was no laboratory assessment for cannabis or other substance
use at the visit 1 month after discharge, which could have influenced the clinical picture. It
could also be argued that our sample was heterogenous with high comorbidity of other
substances of abuse. However, we took the utmost caution to select subjects using only
cannabis. In the real world, it would be difficult to get a homogenous population using only

cannabis and developing psychosis.

CONCLUSIONS

From this study, we can infer that cannabis contributed to precipitation of psychosis and that
cannabis-induced psychosis in the Indian setting presents predominantly with positive and

comparatively lesser affective and negative symptoms.
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