
Saudi Journal of Biological Sciences 28 (2021) 1128–1132
Contents lists available at ScienceDirect

Saudi Journal of Biological Sciences

journal homepage: www.sciencedirect .com
Original article
TULIP study: Trail of Lurasidone in bipolar disorder in Pakistanq
https://doi.org/10.1016/j.sjbs.2020.11.044
1319-562X/Crown Copyright � 2020 Published by Elsevier B.V. on behalf of King Saud University.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

⇑ Corresponding author.
E-mail address: mnsk@queensu.ca (N. Khan).

q Study sponsored by Helix Pharmaceuticals Pvt Ltd, Karachi Pakistan. Who provided
the Lurasidone and the exact replica placebo.

Production and hosting by Elsevier
Nasar Khan a,⇑, Amina Nasar b, Saqib Bajwa c, Aisha Jawad Butt d, Afia Azher e, Tehmina Mushtaq f,
Alina Rashid g, Mian Mukhtar Ul Haq h, Ghulam Rasul i, Firasat Ali Dogar j

aDivision of Developmental Disabilities, Queens University, Kingston, ON, Canada
bDepartment of Psychiatry, Queens University, Kingston, ON, Canada
cGujranwala Medical and Dental College, Gujranwala, Pakistan
d Services Institute of Medical Sciences, Lahore, Pakistan
eAllama Medical College, Lahore, Pakistan
f Services Institute of Medical Sciences, Lahore, Pakistan
g Shaukat Khanum Cancer Research Center, Lahore, Pakistan
h Lady Reading Hospital, Peshawar, Pakistan
iChair Bolan Institute of Psychiatry and Behavioral Sciences Quetta, Pakistan
j Fatima Jinnah Medical University, Lahore, Pakistan

a r t i c l e i n f o a b s t r a c t
Article history:
Received 22 September 2020
Revised 8 November 2020
Accepted 10 November 2020
Available online 24 November 2020

Keywords:
Bipolar affective disorders
Pakistan
Mania
Lurasidone
Background: This study examined usefulness and efficiency of Lurasidone in appraisal with the placebo as
for the treatment of Bipolar Disorders.
Methods: Seven treatment centers in Pakistan were selected for the purpose of starting a six week-long
control trial (randomized and double-blind placebo). 76 subjects, already diagnosed with Bipolar I or II
based on DSM 5 diagnosis, were selected after randomization. Patients were allocated in one of the
two groups. Primary efficacy of the drug was measured using Young Mania Rating Scale. Positive
response of the drug was defined as 50% reduction in symptoms from the baseline/13 point less than
the baseline score on Young Mania Rating Scale. Efficacy and safety of the drug was assessed using variety
of markers such as administering extra-pyramidal symptoms rating scale, adverse side effects reported,
electrocardiograms, body weight, vital signs changes, and laboratory investigations.
Results: Patients treated with Lurasidone showed enhanced improvement in their overall health and
symptoms manifestation in comparison to patients who were given placebo. Lurasidone treated patients
showed a better response to the drug (66%), in comparison with the placebo treated patients (42%).
Limitations: Study was conducted on small scale due to complexity.
Conclusion: Patients treated with Lurasidone showed reduction in bipolar symptoms and tolerate the
drug well.
Crown Copyright � 2020 Published by Elsevier B.V. on behalf of King Saud University. This is an open

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Geller, and Luby (1997), reports that a number of mood stabiliz-
ers and combination therapies are used to treat Bipolar disorders,
however in spite of the notable morbidity analogous with Bipolar
Disorder, minimal progress still needs to be enhanced. Only limited
research is available to assess the safety and efficiency of drugs
most commonly used to Bipolar Disorder. Many studies have high-
lighted the efficacy of the drug lithium for treatment of bipolar dis-
order, however, the use of antipsychotics is still mainstay in the
treatment of Mania and that too leads to depressive symptoms
later on, which unfortunately is more difficult to treat (Osby,
Brandt, Correia, Ekbom, and Sparen, 2001) (Latuda, 2013; Harvey
et al., 2011).

In attempted to get a better insight about the therapeutic
agents of mania in Pakistan, we tried to study the Lurasidone a
newly launched and recent most antipsychotics which is consid-
ered to be effective in Bipolar Depression in the west as well. Liter-
ature shows the partial efficacy of drugs most commonly used for
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bipolar disorder (carbamazepine, lithium, carbonate, and val-
proate) in adult population (Barnes, 1989) (European Medicines
Agency, 2014). However these drugs exhibited greater rates for
relapse and slow onset of action (Suppes, Kroger, Pikalov, &Loebel,
2016) (Nuechterlein et al., 2008). There is a notion related to the
limited use of antipsychotics, prevalently used in the acute and
chronic long-term treatment of adults and children with mania,
mainly due to the consequent occurrence of neuroleptic side
effects in general and, in particular, tradive dyskinesia. (Tohen,
Chengappa, Baker, Zarate, Sachs, Kupfer, Ghaemi, Risser, Evans, &
Calabrese, 2004) (Citrome, 2011). Late investigations have risen,
reporting the viability of the atypical neuroleptics and Lurasidone
especially, in the treatment of BPD in grown-ups. Lurasidone has
been seen as valuable in the treatment of grown-ups BPD as a
mono-therapeutic operator in Europe and United States (Tohen
et al. 2004) (Keefe et al., 2006).

Prior to the testing and evaluation studies were conducted on
randomized clinical trials, controlled clinical trials were viewed
as the best quality level test for the assessment of any treatment
for a psychological issue (Citrome, 2012a). Several preliminary
steps are required in order to characterize the advantages just as
the dangers of the proposed new treatment in our populace (Miller,
& Bauer, 2014) (Citrome et al., 2014a). Pakistan is considered to be
a country, which is in Asia, however they are different in body mor-
phology and enzyme systems than other comparable Asian popu-
lation. We attempted to compare the Lurasidone with Placebo in
a small sample in seven different centers of Pakistan.
2. Methodology

The investigation was led in 7 treatment centers, six week long,
double blind control trial of Lurasidone in the treatment of Bipolar
I and Bipolar II focusing to assess the effectiveness and security,
impact size, and time course of treatment reaction of the drug
(Citrome, 2012b). Institutional Review Board at Gujranwala Medi-
cal and Dental College reviewed the protocol. Informed consent
was taken from all the patient and their guardians respectively.

2.1. Subjects

Out of the 102 participants, screened for the investigation from
7 treatment centers, 8 (7.84%) were rejected. Out of the final 94 eli-
gible participants, only 76 subjects fulfilled the inclusion criteria.

All the selected participants had been diagnosed with of Bipolar
I and Bipolar II as per guidelines of DSM5, ranging in age between
19 and 59 years, both male and female, were selected from OPDs of
the 7 selected treatment centers, through the referrals from prac-
ticing psychiatrists. Based on careful clinical evaluation, the Bipolar
Disorder diagnosis was established by the psychiatrist, later con-
firmed and substantiated by semi-structured interview (Tandon,
2014).

Notwithstanding fulfilling full indicative BPD criteria, an abso-
lute rating score of 15 at Young Mania Rating Scale (YMRS) was
required for qualified and consenting patients to be part of the trial
(Citrome et al., 2014b). Exclusion criteria included all subjects with
predisposition to drug reactions, suicidality, unstable medical or
neurological condition, pregnancy, allergies, lactation and active
drug abuse and treated with a depot neuroleptic (Loebel, 2014).

2.2. Screening and selection

Preceding consideration in the investigation, patients experi-
enced a standard clinical appraisal comprising of a mental assess-
ment by a psychiatrist that included acquiring a full history by
means of a meeting with the relative or parental figure.
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Furthermore, a structured interview, a general physical assess-
ment, and lab appraisals were done (prolactin levels, thyroid func-
tion tests, LFTs, glucose, total cholesterol, creatinine kinase,
hepatitis screening and a total platelet count) (Sunovion, 2015).

Young Mania Rating Scale was administered as well as demo-
graphic details were obtained. In addition, baseline electrocardio-
grams were done where it was indicated clinically along with the
measurement of supine and standing blood pressure, weight,
height, and heart rate. Seriousness of manic symptomatology was
watched utilizing the YMRS. These appraisals were performed at
baseline and week by week all through the investigation.

Security was checked by leading a general physical test pursued
by ECG, blood pressure and pulse at the baseline, then on a week
by week premise. A vigilant metabolic battery (LFTs; hematology;
and urinalysis was conducted at baseline weeks 2, 4, and 6 and
towards the end of the investigation; prolactin levels were
inspected at standard, week 2. Extrapyramidal symptoms were
surveyed at benchmark and at every week by week visit utilizing
the Extra-Pyramidal Rating Scale (Loebel et al., 2014).

2.3. Procedure

2-to 7-day screening period was set for the screening procedure
of the participant. During the screening period all the participants
experienced screening, tests, a mental history and interview and a
physical assessment. Subjects were advised to end all medications
for the given multi week time span.

Lurasidone was started at 40 mg/day and the dosage aug-
mented by 40 mg/day if needed on day 6 based on assessments
such as adverse reactions and drug response. Lurasidone was rec-
ommended to be taken once in a day in most of the cases immedi-
ately after the evening meals.

On account of antagonistic events, if necessary procyclidine or
any benzodiazepines required were endorsed. Treatment response
was characterized as a 50% reduction in YMRS score acquired at the
start of the trial (visit 2) to the end of the investigation (visit 6). All
patients were living with family or they were in-patient psychi-
atric unit so compliance was not an issue.

2.4. Study design

Patients were randomized in a 1:1 proportion to Lurasidone and
placebo treatment. Computer created codes were utilized to make
randomized squares of clinical trial material kits before the inves-
tigation began. Each square contained 2 Lurasidone and 2 Placebo
treatment kits. Each kit contained all the clinical trial material uti-
lized by a subject all through the span of the investigation. Individ-
ual at the site appointed the patient the following accessible kit.
Lurasidone was initially prescribed at 40 mg per day which was
subject to increase to 80 mg per day on the 6th day of the
treatment.

2.5. Statistical analysis

Analysis was done utilizing the last observation carried forward
method (LOCF). LOCF assessed the mean changes from and
between the baseline and end of the investigation. Furthermore,
analysis based on visits was also conducted, baseline, with at least
one assessment done after the baseline measurements were noted
for the purpose of the analysis.

Statistics and figures for all enlisted patients were investigated
for treatment and reported antagonistic effects. Changes in the lab-
oratory analysis, vital analysis and extra pyramidal symptoms
were analyzed. Continuous data assessment was done on the mean
and standard deviations. Within group changes were assessed
using the Student’s t test.



Fig. 1. Mean alteration from starting point (last observation carried forward; LOCF)
in mean Young Mania Rating Scale (YMRS) total score in 76 patients with bipolar
disorder receiving Lurasidone.
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3. Results

Out of the 76 patients selected for the trial, meeting the criteria
for BPD, 44% had psychotic symptoms as well. Table 1 presents the
demographic and clinical characteristics of the participants of the
trial. Among the participants, 54 were noted as males and the
remaining 22 as females. Mean age of onset was noted to 32, num-
ber of patients having prior unsuccessful medication trials was
noted to be 19.

Lurasidone was started at a mean dosage of 80 mg/day by the
end of the trial. 72 participants took Lurasidone once per day
(qhs). The remaining four participants that were recommended
twice day by day dosing (with the higher portion given at night)
were generally young (1 participant of 23 years old, 2 participants
were 27 years old, and one participant was 29 years old). Accom-
panying prescriptions utilized during the investigation included
mood stabilizers (35%), benzodiazepines (13%), and benztropine
(9%).
3.1. Analysis of efficacy

A critical improvement was seen in the side effects of bipolar, as
reflected in the YMRS absolute score (LOCF) decline of 19 (62%
improvement) from initial ratings to the end of the trial (p 0.001)
in the group of patients receiving Lurasidone. Evidential enhance-
ment was seen towards the end of the trial, which in this manner
improved all through the month and a half of the investigation
(Fig. 1). Participants demonstrated an improvement by the end of
the trial with respect to the YMRS scores (Ishibashi et al., 2010).
Noteworthy improvement was found in the accompanying YMRS
items (p 0.001), and insight (p > 0.005). Compared to placebo the
scores either remained stationary or overall deterioration of the
symptoms especially in YMRS scores was seen.
3.2. Safety analysis

Lurasidone treatment was noted being well tolerated. After
6 weeks of therapy, only two patients discontinued the research
owing to enhanced depressive symptoms with subsequent suicidal
thoughts, resulting in hospital admission. There were no important
changes in the EPS ratings from initial assessment to the last
assessment carried (Leucht et al., 2013). There were no significant
baseline-to-endpoint changes in the EPS rating scale. However, as
opposed to placebo, 9 participants (11.8 percent) showed
treatment-emergent Akathisia (Horiguchi et al., 2011).

As shown in Table 2, abdominal pain (n 7), somnolence (n 4)
and depression (n 6) were the most commonly reported negative
occurrences. None of the patients recorded or measured weight
Table 1
Patient demographics (n 76).

Age at time of study (years) 19–59
Punjab 59 (77.6%)
Baluchistan 8 (10.5%)
KPK 9 (11.8%)

Mania Characteristics
Onset age 32+_8
First depressive episode before mania 22 (29%)
Mean illness period in years 4.3
Manic/hypomanic episodes 6.97
BPD running in family 9.88 (13%)
Depression history in family 42.56(52%)
History of substance abuse in family 36.48 (48%)
Psychotic 33.44 (44%)
First episode 16.72 (22%)
Patients were missing data. 2(2.6%)
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gain on either the placebo or the Lurasidone group during the
six-week trial.

Whereas in hematocrit, hemoglobin, and mean cell volume, a
slight but statistically significant decline from baseline to end-
point was found, but all end-point hematological evaluation
showed the values within normal ranges in comparison to the pla-
cebo. A metaphorically significant mean alter in prolactin concen-
trations from initial assessment to final assessment (0.4 6
0.5 mmol / L, p 0.002) and above-range final assessment values
in 21 out of 76 patients (27.6%) with ordinary baseline concentra-
tions relative to placebo was noted. Among the six instances of
enhanced prolactin emerging therapy, there was a single condition
where the amount of prolactin (2.18 mmol / L) surpassed the ref-
erence range’s upper limit twice (Cates et al., 2013). There were
13 males and 8 women in the 21 instances of treatment-
emergent hyperprolactinemia. Diagnostically, during the period
of trial, no subject reported any signs or symptoms associated with
prolactin elevation. It is however recommended that prolactin
levels be monitored long-term.

Supine pulse rates indicated a slight but highly significant initial
assessment to final assessment elevation (baseline, 84.5 6 13.5
beats per minute [bpm]; change, 9.8 6 14.5 bpm; p 5 0.004) and
pulse rates (baseline, 97.8 6 18.9 bpm; change, 10.3 6 13.0 bpm;
p 0.001). Similarly, results from electrocardiography showed sta-
tistically significant elevated heart rate (baseline, 82.7 6
16.8 bpm; change, 11.3 6 14.9 bpm; p 5 0.002) as compared to
the placebo. All other parameters in ECG were normal and showed
no changes (Blier and Ward, 2003).
4. Discussion

This research was intended to assess Lurasidone’s security and
tolerability (20–80 mg / day) in patients with bipolar disorder
who in a randomized, double-blind trial finished 6 weeks of ther-
apy with Lurasidone or placebo (Ohno, 2011). Mood stabilizer col-
Table 2
Treatment-emernt adverse events as reported by the patients (20%).

Event Number Percentage

Reduced Appetite 3 3.9
Somnolence 4 5.2
Abdominal discomfort 7 9.2
Depression 6 7.8
Diarrhea 5 6.5
Fever 3 3.9
EPS 9 11.8
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lateral treatment was allowed. A main focus was on analyzing
mood normalization, with therapeutic effectiveness as a secondary
matter of fact (Preskorn et al., 2013).

The present research findings indicate that Lurasidone carries a
comparatively small prospective danger for weight gain and nega-
tive metabolic impacts in the daily dose range of 40–80 mg (Chiu
et al., 2014). Alterations in BMI, weight, glycemic indices, prolactin,
and lipids were low, but not clinically noteworthy in addition to
assisting individuals boost mood in comparison with participants
receiving placebo (Ogasa et al., 2013).

This data confirm that trials in schizophrenia and bipolar disor-
der conducted in west and other countries of the world, where it
was launched two years ago, are comparable and in line to those
conducted in Pakistan (Nakamura et al., 2009). It also indicates that
Lurasidone seems to have a reduced risk of serious weight gain or
loss, lipid and glucose-related impacts (Ketter, Sarma, Silva, Kroger,
& Cucchiaro, 2016) (Nasrallah et al., 2013).

Cessation related to negative event precipitation throughout
the 6 weeks of Lurasidone trial was comparatively insignificant
(6.6%) (Meltzer et al., 2011). Rate of development of adverse
effects was significantly lower when compared to other atypical
antipsychotic drugs and to placebo (Loebel, Cucchiaro, & Sarma,
2014). In the present research, a lower percentage of patients
revealed extrapyramidal symptom-related adverse events than
in earlier reported West and Schizophrenia research (Loebel
et al., 2013).

In this bipolar cluster, the negative effects of Lurasidone have
been resolutely analogous to those recorded in prior research of
Lurasidone in schizophrenics (Correll, Cucchiaro, Silva, Hsu, Pika-
lov, & Loebel, 2016) (McEvoy et al., 2013). The percentage of partic-
ipants reporting manic remission has been 35–38 percent, with
established remission based on strict YRMS standards indicating
the lack of bipolar symptom severity (Citrome et al., 2012). Simi-
larly, double-blind, placebo-controlled relapse avoidance studies
in people with bipolar disorder also record relapse scores in the
range of 18–31 percent over 1.5–2 years of therapy with atypical
antipsychotics which were significantly greater than that of the
existing findings (Tohen et al. 2004) (Loebel et al., 2013).

5. Study limitations

The constraints of the research included restricted and small
sample sizes and the layout of the research, absence of compar-
isons with other antipsychotics used in Bipolar Disorder (Harvey
et al., 2013). Furthermore, another limitation was the short period
of time and allocation of restricted placebo and Lurasidone avail-
ability. In this population of bipolar disorder, the treatment with
Lurasidone in a six week trial have been discovered to be secure
and very well condoned., compatible with prior studies in partici-
pants in other areas of the globe with a similar diagnosis of Bipolar
Disorder.
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