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Variables Categories n (%) M+SD Range
BMI obesity Normal weight 113 (28.8)
Overweight 92 (23.5)
besity 127 (32.4)
vere obesity 60 (15.3)
Abdominal obesity No 129 (32.9)
Yes (obesity) 263 (67.1)
BMI obesity Abdominal obesity
. . Over- . Severe .
Characteristics Categories n(%) Normal weight Obesity obesity 1 (p) Normal Obesity )
n (%) n (%) n (%) n (%) n (%) n (%)
Gender Male 234 (59.7) 59(25.2) 67 (28.6) 77 (32.9) 31(13.2) 10.88 97 (41.5) 137 (58.5) 19.20
Female 158 (40.3) 54 (342) 25(15.8) [50(31.6) 29 (184) (012) 32(20.3) 126 (79.7)] (<.001)
Age (year) <29 47 (120) 22(468) 8(17.0) 9(19.1) 8(17.0) 13.03 28(59.6) 19(40.4) 19.65
30~39 95(24.2) 22(232) 26(274) 30(3L6) 17(17.9) (161) 32(337) 63(66.3) (<.001)
40~49 126 (32.2) 31(24.6) 30(23.8) 46(36.5) 19 (15.1) 39 (31.0) 87 (69.0)
>50 124 (31.6) 38 (30.6) 28(22.6) 42(33.9) 16(12.9) 30 (24.2) 84 (75.8)



Obesity in People With SMI Compared With the General Population

0Odds of people with SMI of having obesity as compared with the general population

People General
with SMI Population

Events Total Events Total

Type of SMI
Any (n=5) 370 1482 7479 51824 -
Bipolar disorders (n=3) 169 459 1640 5461 - -
Schizophrenia (n=16) 1438 5225 3359 25748 —_

Heterogeneity: Isqr 89%, tsqr = 0.28, p<0.01
World Bank coutnry classification

0Odds ratio 95% CI
3.45 [2.01 - 5.90]
2.90 [1.40 - 6.00]
2.95 [2.21 - 3.95]

Number of studies N people with SMI N General population
Overweight 21 6478 78937
Obesity 24 7165 83033
Overweight and obesity 21 6478 78937
'95% confidence interval; °l squared test {g{ﬂgfﬁgﬁgﬁgeﬁy; 8Tau squared test for heterogeneity.
2011 to Date (n=12) 1277 4875 2853 33772 _—
Before 2010 (n=12) 690 2290 9615 49261 e b
Heterogeneity: Isqr 88%, tsqr = 0.19, p<0.01
Overall

Pooled OR (REM) 7165 83033 -—.—-

Heterogeneity: Isqr 88%, tsqr = 0.26, p < 0.01

1 2 3 4 5
Odds ratio

Afzal et al. Front. Endocrinol., 25 November 2021

Odds ratio 95% CI' p
1.07 0.91-1.27 <0.01
3.04 2.42 - 3.82 <0.01
2.03 1.60-2.59 <0.01

3.26 [2.25 - 4.70]
2.82[2.12 - 3.76]

3.04 [2.42 - 3.82]

l22

81%
91%
92%

0.11
0.42
0.27



OBESITY IS A COMPLEX AND MULTIFACTORIAL
DISEASE

Energy inta ergy expenditure

Hedonic input Environment

Inactive lifestyle,

Experienced pal : 5
P q smoking cessatio

atability or pleas

ure ) . ‘ n, psychosocial f
\ y actors
Adipose tissue Pancreas Gut Genetics Medications

. Badman, Flier. Science 2005;307:1909-14



Obesity is a complex and multifactorial disease?

Biological

Genetics
Brain-Gut Axis
Prenatal Determinants
Pregnancy & Menopause
Neuroendocrine Conditions
Medications
Physical Disability
Gut Microbiome
Viruses

Obesity

Environmental Behavioral
Food Abundance Excessive Calorie Intake
Built Environment Eating Patterns
Socioeconomic Status Sedentary Lifestyle
Culture Reduced Physical Activity
Bias & Discrimination Insufficient Sleep
Environmental Chemicals Smoking Cessation

1. Hoda C. et al. techniques in gastrointestinal endoscopy. 2016
2. Patrick Seale and Mitchell A. Lazar. Diabetes 58(7):1482-4

Weight gain

Excess

xway l

-

Weight
maintenance

’—\

Weight loss

Intake

Expenditure




Influencing Markers Biological mechanism
Factors

t I p S y C O t I C S u C e Genetic Genes for MC4R, LEP neurotransmitter receptors: | There were eighty-two differentially expressed genes in the AIWG group versus no weight

mechanism HTR2C, DRD2, ADRAZA, CNR1, BDNF, SNAP2S gain in patients with first-episede schizophrenia

° L]
We I t ‘ i a I I I Nervous 5HT Increased 5-HT levels are associated with satiety, which play a pivetal role in satiety
system signaling

The weight gain induced by APs is related to the activation of different erexin neurens,

Orexin Orexin system interacts with CNR1 and NYP expressing neurons

* Increased appetite and delayed satiety Endocrine

Abnormal expression of the BDNF gene leads to chronic overeating. age-dependent
BDNF obesity, and insulin resistance phenotypes characterized by elevated levels of circulating
insulin, leptin, and glucose

hormones

Antagonism of hypothalamic H1R by APs may dependently affect the hypothalamus-
H1R brainstem circuits by stimulating appetite and decreasing lipolysis but increasing

« Adiponectin, Leptin, GHR peptide, ipogenesi

Decreased D2R activity might impair the reward circuitry, resulting in abnormal craving
behaviors and overeating

e Insulin resistance.

AR Tight binding of AR to Aps blocks adipose tissue thermogenesis

® Prod u Ctio n Of Va riou S neu rOtra ns m itte rs affeCti ng MR blocked muscarinic M3 receptors disrupts insulin homeostasis

the neu roend Ocri ne Syste m CNR1 an intact cannabinoid signaling pathway is necessary for the stimulatory effects of ghrelin

»  5-hydroxytryptomine (5-HT), histamine, L I e e ke

Endocrine

. . . system LEP Inhibited gamma-aminobutyric acid (GABA)-ergic neurons in the ventromedial arcuate

norepinephrine, and acetylcholine receptors s in e bypethaamys

Was correlated with insulin, glucose, and insulin resistance
° increaSing appetitel and redUCIng aUtOnomous Insul APs lead to insulin resistance, which increases the release of triglycerides and very low-
nauiin density lipoproteins from adipocytes
activities,
\c:-;)‘;'i:ones Adiponectin Increased glucose uptake and increasing fat oxidation in muscles

9 Exacerbating adipose tissue depOSition and melatonin A delay in melatonin onset may lead to a circadian drive for more food intake at night

u |t| m ate |y |ea d I n g to We I g ht g a I n Gut Increasing the abundance of Firmicutes The reduction of diversity and stability of gut microbiome in adolescents is possibly lead to

microbiome Decreasing the abundance of Bacteriodstes obesity

Ye, W, Xing, J., Yu, Z. et al. Mechanism and treatments of antipsychotic-induced weight gain. Int J Obes 47, 423-433 (2023)



No antidepressant Antidepressant

Person =5% Incidence/ Person =5% Incidence/
10 yeéa rs' follow-u P: Characteristics years weight gain 100 person years  years weight gain 100 person years
population based Total 1454909 118462 8.1 381543 42839 11.2
Men 728208 544594 7.5 129862 13398 10.3
COhOrt StUdy - Uk Women 726701 63968 8.8 251680 29441 11.7
Age group (years):
20-29 101633 11163 11.0 19792 2993 15.1
30-39 163 285 15704 9.6 44017 6048 13.7
40-49 252218 22289 8.8 79302 9988 12.6
50-59 290131 23880 B2 88597 10109 11.4
60-69 314516 24 403 7.8 78431 7957 10.1
70-79 229011 14976 6.5 48182 4065 8.4
=80 104116 6047 5.8 23221 1679 7.2
BMI category (kg/m”):
14.0-18.4 4959 101 2.0 1571 40 2.5
e e ——— — e ——
25.0-29.9 329117 23307 7.1 67 697 6413 9.5
30.0-34.9 308812 23573 7.6 76823 7575 9.9
35.0-39.9 264974 22320 B.4 76047 B172 10.7
40.0-44.9 176339 18110 10.3 59696 7731 14.0
=5 A LZUF Ly J.S-_J‘-I-"In . | _JJ.H I.E.U
Comorbidity:
Coronary heart disease 172 445 13471 7.8 49570 4989 10.1
Diabetes 314672 26708 B.5 100183 10704 10.7
Stroke 37 882 3041 B.0 15115 1555 10.3
Cancer 112346 BO4EB 7.2 30356 2871 9.5
Depression recorded 7215 737 10.2 66 660 7740 11.6

Rafael Gafoor et al. BMJ 2018;361:k1951



Adjusted rate ratios for >5% weight gain by number of
years of antidepressant treatment

1.6

Rate ratio

1.4

1.2

1.0

0.8
1 2 3 4 5 6 / 8 9 10

Years of antidepressant use

Rafael Gafoor et al. BMJ 2018:361:k1951
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Efficacy of lifestyle interventions (Experimental) vs. treatment as
usual (Control) for weight management in psychosis.

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean  SD_ Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Alvarez Jiménez 2006 14 134 28 239 153 33 121% -099[1.71,-0.27) .
Brar 2005 -09 138 34 -05 119 37 147% -0.40[-1.00,0.20) e |
Brown 2009 3094 379 15 31.23 503 13 09% -0.29[-3.63,3.05)
Evans 2005 0.7 1.2 23 2 09 11 120% -1.30[2.02,-058] = 7o
Forsherg 2008 311 74 21 293 6 13 05% 1.80[-2.74,6.34)
Khazaal 2007 31 54 25 285 48 23 1.2% 250[-0.39,5.39) 3
Kwon 2006 -15 1.34 29 -059 073 14 142% -0.91[1.53,-0.29) -
Littrell 2003 263 38 35 282 656 35 20% -190[-4.14,0.34) —T1
Mauri 2008 -13 09 15 0 11 18 128% -1.30[1.98,-062) =
McKibbin 2006 329 66 28 339 66 29 09% -1.00[-4.43, 243
Milano 2007 0.1 116 22 1 1.06 14 11.7% -090[1.64,-0.16) .
Weber 2006 -095 1.04 8 -024 122 7 63% -0.71[1.87, 045 —T
Wu 2007 2884 166 28 3062 13 25 106% -1.78[-258,-098) ==
Total (95% ClI) 31 272 100.0% -0.98[-1.31,-0.65] $
Heterogeneity. Tau*= 010, Chi*=17.16,df=12(P=0.14), F=30% 34 ’2 b 5 i

Testfor overall effect Z= 5.87 (P < 0.00001) Favours experimental  Favours control

Figure 3 Efficacy of lifestyle interventions (Experimental) vs. treatment as usual (Control) for weight management in psychosis.

Bonfioli et al. BMC Psychiatry 2012, 12:78



Impact of lifestyle modification (intervention) vs. treatment as
usual (control) on body weight in severe mental disorder.

Study Group Control Group 5td. Mean Difference 5td. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Alvarez-Jimenez 2006 41 399 28 698 45 33  64% -0.67 [-1.18, -0.15] -
Attux 2013 048 738 81 048 158 79 T.7% -0.18 [-0.49, 0.13] -T
Brar 2005 -2 37T 34 11 3n 37 6T% -0.26 [-0.73, 0.21] -
Daumit 2013 34 795 144 02 927 147  81% -0.37 [-0.60, -0.14] -
Evans Newton Higgins 2005 2 5 11 99 T4 8 3.6% -1.24 [-2.25, -0.22] T
Khazaal 2007 -168 28 31 052 544 30 64% -0.27 [-0.77, 0.24] T
Kwon 2006 -394 363 29 -148 188 14  54% -0.76 [-1.42, -0.10] T
Littrell 2003 0027 427 35 434 589 35 65% -0.84 [-1.33, -0.35] _
Mauri 2008 36 26 15 02 29 18 4.8% -1.34 [-2.11, -0.57] -
Methapatara Srisurapanont 2011 08 358 32 141 408 32 65% -0.57 [-1.07, -0.07] ]
Pagoto 2013 -249 706 78 -286 637 83 TI% 0.05 [-0.25, 0.36] T
Ratliff 2012 123 2 10 068 266 10 4.0% -0.78 [-1.69, 0.14] - I
Scocco Longo Caon 2006 099 3.34 9 296 3.08 8 37% -0.58 [-1.56, 0.40] -
Usher 2012 074 387 51 017 336 50 T2% -0.16 [-0.55, 0.23] -
Weber Wyne 2006 -245 296 & -DB1 3.33 9  38% -0.55 [-1.53, 0.42] -1
Wu 2007 42 44 28 1 34 25 58% -1.29 [-1.89, -0.70] B
Wu 2008 14 2.0 32 31 z2m 32 5.6% -2.21 [-2.84, -1.58] -
Total (95% CI) 656 650 100.0% -0.64 [-0.89, -0.39] ‘

L 1 1 1

Heterogeneity: Tau® = 0.19; Chi* = 66.95, df = 16 (F < 0.00001); F = 76% f ! ! !

-4 -2 0 2 4
Test for overall effect- Z = 5.03 (P < 0.00001) Favours intervention Favours control

Vinit Kumar Singh et al. Schizophrenia Research
Volume 202, December 2018, Pages 17-25



Impact of lifestyle modification (intervention) vs. treatment as
usual (control) on Body Mass Index in severe mental disorder.

Study Group Control Group Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean 5D Total Weight IV, Random, 95% CI IV, Random, 95% CI
Alvarez-Jimencz 2006 14 134 28 239 153 33 7.5% -0.68 [-1.19, -0.16] -
Aftux 2013 -0.14 1.37 81 016 1.21 79 8.5% -0.23 [-0.54, 0.08] -
Brar 2005 09 1.38 34 05 119 37 7.7% -0.31 [-0.78, 0.16] -
Evans Mewton Higgins 2005 08 1.8 11 32 22 3] 5.0% -1.16 [-2.16, -0.16] -
Gillhoff 2010 0.3 1.04 26 05 1.22 24 7.2% -0.70 [-1.27, -0.12] -
Kwon 2006 -1.5 1.34 28 059 073 14 6.7% -0.76 [-1.42, -0.10] -
Littrell 2003 001 137 35 137 196 35 7.6% -0.80 [-1.28, -0.31] -
Masa-Font 2013 004 125 169 -023 103 163 8.8% 0.23 [0.02, 0.435] ™
Mauri 2008 -13 09 15 o 11 18 6.2% -1.25 [-2.01, -0.49] T
Methapatara Srisurapanont 2011 032 13 32 045 155 32 7.6% -0.593 [-1.03, -0.03] ]
Usher 2012 025 1.34 51 006 117 50 B.1% <0.15 [-0.54, 0.24] -
Weber Wyne 2006 095 1.04 8 024 122 9 51% -0.59 [-1.57, 0.39] T
Wu 2007 -1.59 1.686 28 035 13 25 7.1% -1.27 [-1.87, -0.68] -
Wu 2008 0.5 0.86 32 1.2 0.86 32 7.0% -1.95 [-2.55, -1.39] -
Total (95% CI) 579 559 100.0% -0.68 [-1.01, 40.35] ‘

| | J 1

Heterogeneity: Tau® = 0.31; Chi® = 82.56, df = 13 (P < 0.00001); F = 84% ! ! ! !

4 -2 ] 2 4
Tet for overall affack: 7 = 4.05 (F < 0.0001) Favours intervention Favours control

Vinit Kumar Singh et al. Schizophrenia Research
Volume 202, December 2018, Pages 17-25



Structured lifestyle education for people with
schizophrenia, schizoaffective disorder and

firct nniecnAdn Nnevirchnecie ICTEDVA/ICEY: ranAnamicnn
Table 2 Outcome measures at baseline, 3-month and 12-month follow-up visits®

Core

Core

Core

Core

Booster

session 1 session 2 session 3 session 4 sessions 5-7
. Introduction Introduction Introduction Introduction
Introduction Introduction 5 mins 5mins 5 mins 5 mins
15 mins
. o Sharing stories | | Sharing stories | | Sharing stories | | e e

B-IPQ, Brief Illness Perception Questionnaire; BPRS, Brief Psychiatric Rating Scale; PHQ-9: 9-item Patient Health Questionnaire.

a. Statistical analysis is on the basis of intention to treat.
b. Odds ratios with 95% confidence intervals.

¢. Ten participants had a body mass index (BMI) below 25 kg/m? at baseline (ranging from 19.5 to 24.9 kg/m?); none of these was from a South Asian or Chinese background.

d. Moderate-to-vigour physical activity (MVPA) is assessed in bouts >10 min in duration. Baseline accelerometery data were obtained from 85% of participants of whom 76% provided valid data (=4/7 days). Comparative data were available for 54% and 52% of participants at 3

and 12 months.

Baseline 3-month follow-up 12-month follow-up
Intervention group Control group Intervention group Control group Difference between Intervention group  Control group Difference between
(n=207) (n=205) (n=178) (n=180) intervention and control groups (n=167) (n=173) intervention and control groups
Physical measures
Weight, kg: mean (s.d.) 105.2 (22.2) 102.1 (22.1) 104.7 (21.5) 103.1 (23.5) -0.55 (-1.44 to 0.35 104.1 (21.1) 101.3 (23.7) (—1.58 t0 1.66)
% weight change, mean (s.d.) - - -02 (4.4) 0.4 (4.7) -0.4(-1.31t0 0.5) —05 (7.9 -05 (8.3 (-1.6t01.7)
Maintained or lost weight, n (%) - - 93 (52.2%) 80 (44.4%) 1.35 (0.88 t0 2.05) 8 (58.7) 88 (50.9) (0.85 to 2.14)°
BMI,® I(g/mz: mean (s.d.) 36.1(7.2) 35.3(7.2) 35.8 (7.1) 35.5(7.4) -0.16 (-0.48 to 0.15 35 6(7.2) 34.8 (7.3) (-0.51 t0 0.67)
Waist circumference, cm: mean (s.d.) 117.8 (15.6) 116.1 (17.4) 116.8 (15.2) 115.4 (17.0) 0.79 (-0.64 t0 2. ox:muien avaur (-0.74 to 3.20)
Systolic blood pressure, mean (s.d.) 126 (16) 124 (17) 127 (16) 123 (16) 2.4 (0.2, 4.7) 125 (15) 122 (16) 7 (=11, 4.5)
Diastolic blood pressure, mean (s.d.) 82 (11) 82(12) 82 (11) 81(12) 0.4 (-1.5,2.4) 82 (10) 81011 1(=0.7, 3.0
Biochemical measures, mean (s.d.)
HbA ., mmol/mol 42 (13) 011 - - - 3 (15) 41 (14) 2(-1.4t01.9)
Fasting glucose, mmol/L 59(2.2) 8(2.3) - - - 4 (3.0) 6.0 (2.8) 2(-0.21t00.7)
Total cholesterol, mmol/L 50(01.2) 1(1.2) - - - 9(1.2) 5.1(1.1) —02 (-0.41t0 0.7)
HDL cholesterol, mmol/L 1.2 (0.5) 2(0.4) - - - 2 (0.6) 1.2 (0.3) 0(-011t00.1)
Triglycerides, mmol/L 2520 2(1.7) - - - 4(1.4) 2422 —0 2 (-0.6t00.1)
Psychosocial measures, mean (s.d.)
RAND (general health) 450 (20.3) 44.8 (20.7) 48.0 (21.8) 46.8 (20.3) -0.3(-3.4102.38) 49.8 (23.1) 46.8 (21.4) 2(-1.310 5.6)
EQSD 0.793 (0.201) 0. 783 (0.187) 0.815 (0.165) 0.785 (0.214) 0.02 (-0.02 to 0.054) 0. 793 (0.237) 0.793 (0.239) -0. 02 (—0.06 to 0.03)
B-IPQ 5.5 (1.5) 5(1.7) 5.0(1.7) 53(01.7) -0.2 (-0.4, 0.0) 0(1.9 5.0(1.7) —00 (0.3, 0.3)
BPRS 30.9 (8.8) 31 5 (9.4) 30.3 (9.0 30.4 (9.4) 02(-13,1.7) 29‘1 (9.7) 28.3 (9.5) 0(-0.9, 2.9
PHQ-9 10.6 (6.3) 11.0 (6.8) 10.3 (6.3) 101 (7.7) 0.5(-0.4, 1.3) 9 (7.0) 9.6 (6.6) 5(-0.4, 1.5)
Physical activity, mean (s.d.)
MVPAC (all days) 13.3 (16.8) 'l‘l 0(13.1) 13.3 (20.4) 8.8 (12.6) 20(-09t0 4.9 15.4 (21.7) 11.8 (19.3) 5(-25t05.5)
MVPA? (weekends) 9.6 (16.6) 6(14.8) 11.3 (24.9) 7.4 (12.4) 56201093 11.9 (22.7) 9.5(19.2) 2(-1.8t06.2)
MVPAY (weekdays) 14.4 (18.5) ‘I‘I 6 (14.8) 13.8 (20.3) 9.5(14.3) 0.9 (-2.0t0 3.8) 16.6 (24.5) 12.6 (20.1) 0(-3.9t0 6.0)
Mean acceleration (all days) 21379 208 (7.4) 21.7 (9.0) 19.8 (7.1) -0.4(-1.5t0 0.8) 224 (8.2 20.5 (8.5) 2(-1.4t01.7)
Mean acceleration (weekends) 19.6 (8.0) 19.8 (8.3) 204 (9.6) 18.7 (6.9) 1.0(-0.3t0 2.4) 20.9 (8.6) 19.4 (8.8) 3(-1.5t0 2.1)
Mean acceleration (weekdays) 221 (8.3) 211 (7.7) 22.1(9.2) 20.2 (7.5) -0.7 (-2.010 0.6) 23.0 (8.5) 20.9 (8.6) 0(-1.61t0 1.6)
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Mechanism of action of antiobesity drugs

Hunger A
neuron J Py, o Reverd
| \

Orexigeni norexigenic
rexigenic a li |
signaling Senaing :
Serotonin
. ARC
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0 Dopaminergic
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4‘0 )

DAT

Homeostatic appetitie

Vs
Hedonic appetite

Hedonic
regulation

Bupropion

Mancini and de Melo Diabetol Metab Syndr (2017) 9:44



BMI > 30 or > 27 kg/m?* with > 1 co-morbidity

Lifestyle modification *
Cessation of weight inducing medications

Age

(years) ®

>65

Liraglutide
Semaglutide
Phentermine/Topiramate

N

Comorbidities

7

All medications

2 Ss

Yes

VD« 5 History of MTC ; Obstructive pioid e ar Unsontralicd
DM Depression ¢ or pancreatitis NAFLD sleep apnea history of tachycardia or
seizure HTN®
Liraglutide Liraglutide Naltrexone/Bupropion Liraglutide Liraglutide Liraglutide Liraglutide
Orlistat Naltrexone/Bupropion Orlistat Orlistat Orlistat Orlistat Orlistat
Semaglutide Orlistat Phentermine/Topiramate Semaglutide Phentermine/Topiramate  Phentermine/Topiramate Semaglutide

Phentermine/Topiramate

www.thelancet.com Vol 58 April, 2023

Semaglutide




Obesity drug and Psychotropic effects
I Pl Pl e

Orlistat
Liraglutide Yes No No
Phentermine Yes(3month) Improvements in executive  JAnger/hostility, depression, § Yes

Dexaphentamine No functioning, mood elevation,
increased vigor/activity

paranoia, hyperlocomotion,
psychosis

Bupropion Yes(combination) Improvements in executive Yes

functioning

Hyperlocomotion
psychosis

Naltrexone Yes(combination) Reduces craving
Topiramate Yes(combination) Mood improvement



Molecules and specific effects for APs blocking.

Drugs
Topiramate

Betahistine
Amantadine
Rimonabant

Metformin

Orlistat

Target

Y1 and Y5 receptors of NPY,
carbonic anhydrase
LEP

H1R, H3R
dopamine
CNR1

Insulin resistance

Fat

Effect

Reduced Y1 and Y5 receptors of NPY and inhibited carbonic anhydrase to
produce a loss of appetite associated with altered taste

Reduced the transcription of LEP mRNA in adipose tissue and increase energy
expenditure

An H1R agonist and H3R antagonist, worked with the hypothalamus and liver,
which induce thermogenesis and reduce food intake

Enhanced the release of dopamine by blocking dopamine reuptake and N-
methyl-D-aspartate receptors

a selective blocker of the CNR1 that affects the endocannabinoid system in the
brain to regulate the intake of palatable, sweet, or fatty foods

Exerted its action by inhibiting hepatic gluconeogenesis and improving the
sensitivity of insulin in skeletal muscles
Influenced LEP sensitivity and hypothalamic signaling

an inhibitor of dietary fat absorption that reduces the absorption of fat by
about 30%

NPY Neuropeptide Y, LEP leptin, H1R Histamine H1-type receptor, H3R Histamine H3-type receptor, CNRT Cannabinoid receptor.



Effect of Antidepressants on
Glucagon-Like Peptide-1 Receptor
Agonist-Related Weight Loss

Citalopram/ MNo anudepressant (GLF- | P Bupropion  No antidepressant (GLP-1| P
Outcomes escitalopram cohort  RA only) therapy cohort  value cohort RA only) therapy cohort  value
Baseline body weight, kg, 101.7 (27.1) 100.5 (25.8) 0373 108.8 (25.3) 106.5 (25.7) 0.267
mean (SD) n= 179l n=1792 n = 306 n = 306
Study end body weight, 101.0 (26.9) 98.8 (25.1) 0.099 108.0 (25.1) 103.1 (25.5) 0018
kg, mean (SD) n= 1752 n=778 n = 295 n = 301
Change from baseline, kg -0.73 =-1.74 — -0.84 -3.46 —

JAMA Psychiatry | Original Investigation

Effect of Liraglutide Treatment on Prediabetes and
Overweight or Obesity in Clozapine- or Olanzapine-Treated
Patients With Schizophrenia Spectrum Disorder

A Randomized Clinical Trial

Table 2. Change in End Points From Baseline to Week 16*

Liraglutide Placebo Estimated Treatment Difference,
Treatment Group Treatment Group Liraglutide
Characteristic {n=47) (n = 50) vs Placebo (95% CI)® P Value®
Clinical, mean (5E)
Body weight, kg -4.7 (0.5) 0.5(0.7) =5.3(=7.0to =-3.7) <.001¢
Waist circumference, cm =-4.0 (0.6) 0.5 (0.7) -4.1 (-6.0to -2.3) <.001¢
EM!I -1.6(1.2) 0.08 (0.2) -1.8(-2.4to-1.3) <001



Orlistat in Clozapine- or Olanzapine-Treated Patients
With Overweight or Obesity: A 16-Week Open-Label
Extension Phase and Both Phases of a Randomized
Controlled Trial

Table 1. Changes in Body Weight (kg) and Metabolic Parameters in Clozapine-Treated (n=32) or Olanzapine-Treated (n=12) Patients With Oven
16-Week, Double-Blind Treatment With Orlistat or Placebo and 16-Week, Open-Label Treatment With Orlistat?

Long-Term Group (n= 23)b Short-Term Group (n=21)¢

Mean (+SD) Change (+SD) t P Mean (+SD) Change (+SD) t P Mean (
Open-label orlistat extension phase Week 16 Weeks 16-32 Week 16 Weeks 16-32 Weel
Weight, total, kg 102.49 (13.28) —0.93 (3.44) -1.29 210 100.25 (13.08) —1.69 (2.54) -3.04 .007 101.42 (
Weight, men, kg 103.71 (14.30) —1.38 (3.04) -1.87 .080 101.88 (8.93) —1.43 (2.47) -2.09 .059 102.91 (
Weight, women, kg 99.03 (10.12) 0.35 (4.46) 0.19 .855 97.61 (18.41) -2.10 (2.78) -2.14 .070 98.22 (
Total cholesterol, mmol/L 4.39 (0.69) —0.11 (0.49) -1.07 .296 4.71 (1.06) 0.09 (0.76) -0.53 .605 4.54 (
LDL cholesterol, mmol/L 2.41 (0.57) 0.03 (0.57) 0.27 .793 2.75(0.89) —-0.19 (0.62) -1.32 204 2.57 (
Triglycerides, mmol/L 2.37 (0.90) —-0.30 (0.93) —1.49 151 2.71 (1.28) 0.23 (0.84) 1.16 261 2.53 (
Fasting glucose, mmol/L 5.90 (0.59) —0.06 (0.54) —0.55 .586 6.38 (1.18) —-0.34 (1.06) -1.35 195 6.11 (
Double-blind and open-label phases Week 0 Weeks 0-32 Week 0 Weeks 0-32 Wee
Weight, total, kg 103.69 (13.67) —2.13 (7.41) -1.38 182 100.07 (13.28) —1.50 (5.43) -1.27 219 101.96 (
Weight, men, kg 106.20 (12.98) -3.87 (5.17) -3.09 007 100.90 (8.53) —-0.45 (5.38) -0.30 766 103.90 (
Weight, women, kg 96.58 (14.17) 2.80 (10.80) 0.64 .553 98.73 (19.38) -3.21 (5.41) -1.68 137 97.81 (
Total cholesterol, mmol/L 4.53 (0.68) —-0.25 (0.74) —-1.60 125 5.09 (1.18) —-0.47 (0.82) -2.54 021 4.78 (
LDL cholesterol, mmol/L 2.77 (0.57) 0.03 (0.71) -2.14 045 3.07 (0.92) —-0.51 (0.86) -2.53 .022 291 (
Triglycerides, mmol/L 1.90 (0.81) 0.18 (0.77) 1.08 294 2.94 (1.33) —-0.01 (0.84) 0.06 954 2.37 (
Fasting glucose, mmol/L 5.97 (0.66) —0.14 (0.38) —1.68 .107 6.07 (0.85) 0.03 (0.59) 0.20 .844 6.01 (

*Bold denotes significance. "Long-term group = patients who received orlistat treatment during both double-blind and open-label phases (altogether, 32 weeks; 6 women :
who received placebo treatment during double-blind phase (ie, only 16-week, open-label orlistat treatment; 8 women and 13 men).
Abbreviation: LDL =low-density lipoprotein.

Figure 1. Body Weight in Clozapine- or Olanzapine-Treated
Patients With Overweight or Obesity During Double-Blind
Treatment With Placebo or Orlistat (weeks 0-16) and
Open-Label Orlistat Treatment (weeks 16-32)
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de Silva et al. BMC Psychiatry (2016) 16:341
DOI 10.1186/512888-016-1049-5

Metformin in prevention and treatment of ®

BMC Psychiatry

CrossMark

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

lacebo
antipsychotic induced weight gain: a SD_Total Weight
systematic review and meta-analysis 53 18 o7
Varuni Asanka de Silva'", Chathurie Suraweera®, Suhashini S. Ratnatunga®, Madhubashinee Dayabandara’, 2.8 36 10.4%
Nimali Wanniarachchi® and Raveen Hanwella' 2.9 30 10.1%
Chen 2012 -3.2 3.1 28 -0.2 3.1 27 10.0%
de Silva 2015 -1.56 4.29 34 1 2.69 32 9.9%
Jarskog 2013 -3 8.7 75 -1 8.45 71 7.9%
Wang 2012 -3.3 7.96 32 2.5 6.94 34 6.5%
Wu 2008 B AM 1.9 2.72 18 6.87 4.23 19 8.8%
Wu 2008 JAMA -3.2 1.94 32 3.1 1.94 32 11.0%
Wu 2012 -2.37 7.5 42 2.15 5.79 42 7.8%
Subtotal (95% CI) 340 341 92.0%

.

Heterogeneity: Tau® = 4.59; Chi* = 61.62, df = 9 (P < 0.00001); I = 85%
Test for overall effect: Z = 4.28 (P < 0.0001)

1.6.2 Children

Armen 2008 0.83 12.94 16 2.2 20.04 16 1.2%
Klein 2006 -0.13 2.88 15 4.01 6.23 15 6.7%
Subtotal (95% Cl) 31 31 8.0%
Heterogeneity: Tau® = 0.00; Chi* = 0.20, df = 1 (P = 0.66); I* = 0%

Test for overall effect: Z = 2.30 (P = 0.02)

Total (95% CI) 371 372 100.0%

Heterogeneity: Tau? = 4.29; Chi? = 61.85, df = 11 (P < 0.00001); I* = 82%
Test for overall effect: Z = 4.64 (P < 0.00001)
Test for subgroup differences: Chi’ = 0.13,df =1 (P = 0.72), I’ = 0%

-0.80 [-2.63, 1.03]
~1.22 [-2.61, 0.17)
-2.03 [-3.59, -0.47]
~3.00 [-4.64, -1.36]
~2.56 [-4.28, -0.84]
-2.00 [-4.78, 0.78]
-5.80 [-9.41, -2.19]
~4.97 [-7.25, -2.69]
-6.30 [-7.25, -5.35]

-4.52 [-7.39, -1.65]
-3.24 [-4.72, -1.76]

-1.37 [-13.06, 10.32]
-4.14 [-7.61, -0.67]
-3.92 [-7.24, -0.59]

-3.27 [-4.66, -1.89]

Fig. 2 Forest plot of difference of mean weight change of metformin versus placebo
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Physiological and molecular changes in the brain
of patients with depression *

norepinephrine,
dopamine, BDNF

Elevation of IL-1, IL-6,

IL-1B, TNF-o,, CRP '
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4 % 2
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Depression
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&
Decreased hippocampus Dysregulation of
volume and ERK, GSK3, mTOR
Hippocampus atrophy signaling pathway

Young-Kook Kim et al. Front Pharmacol. 2020; 11: 1270



Vicious Cycles of Depression, Obesity and Stress

Inflammation and stress
suppress the hormone
serotonin, which can
lead to depression.

N4

Inflammation

Inflammation triggers%
proteins called cytokines.

These amplify the
consequences of obesity,
such as high blood sugar
and diabetes.

Obesity

FON -

Stress raises the level of
cortisol hormone in the

body, which is often the
starting point in this cycle.
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Nature, Vol 608, 25 August 2022



Association Between Weight Change and Depression Change Among Young
Women During the Transition to Adulthood

Depression Recovery® (n=582) Depression Onset™ (n=367) Consistent Depression®' {n=225)
Model 19 Model 2" Model 19 Model 2" Model 17 Model 2"
OR 95% CI Adjusted OR 95% CI OR 95% Cl OR 95% ClI OR 95% CI OR 95% CI
Weight change between waves
2and 3
MNever overweight 1.00 Referent 1.00 Referent 1.00 Referent 1.00 Referent 1.00 Reterent 1.00 Referent
Consistently overweight 0.82 0.49,1.36 0.78 0.47,1.30 1.06 0.60, 1.87 0.97 0.54,1.74 1.27 0.55, 2.96 1.16 0.48, 2.05
Consistently obese 1.34 0.92,1.85 0.98 0.66, 1.45 2.06%* 1.28,3.31 1.97+* 1.19,3.26 2.31%% 1.32,4.05 1.61 0.86, 3.02
Weight gain
Mot overweight to overweight 0.97 0.69, 1.36 0.61,1.23 1.27 0.83,1.96 1.22 0.79,1.89 1.22 0.71,2.13 1.04 0.59, 1.82
Mot overweight to obese 1.21 0.76,1.93 0.55, 1.46 2.26%% 1.24,4.09 2.10* 1.14,3.84 1.40 0.67,2.94 0.95 0.44, 2.05
Ovenweight to obese 1.54% 1.05,2.25 0.90, 2.00 1.97%% 1.24,3.14 1.86% 1.15,2.99 1.54 0.80, 2.96 1.23 0.63, 2.39
Weight loss 0.57 0.27,1.19 1.36 0.68, 2.70 1.22 0.61, 2.46 1.38 0.56, 3.39 1.27 0.52,3.13
Sociodemographic
characteristics
Age in wave 2, years 1.10% 1.02,1.19 0.91 0.83,1.01 1.07 0.94,1.21
Race/ethnicity
White 1.00 Referent 1.00 Referent 1.00 Referent 1.00 Referent 1.00 Reterent 1.00 Referent
Black 1.03 0.76, 1.40 1.08 0.75,1.56 0.89 0.53,1.49
Hispanic 1.28 0.87,1.88 0.94 0.60, 1.48 1.94% 1.13,3.33
Other 1.41 0.86, 2.32 1.09 0.51,2.35 2.60% 1.23,5.52
US born 0.85 0.52,1.40 0.59 0.31,1.13 2.78% 1.01, 7.67
Parental income in wave 1, 1.00 0.99, 1.00 1.00 0.99,1.00 1.00 0.99, 1.01
US dollars (in 1,000s)
Parental education’ in wave 2 0.95 0.88, 1.02 0.96 0.88,1.06 0.90 0.79,1.03
Family structure in wave 2
Two-parent household 1.00 Referent 1.00 Referent 1.00 Referent
Single-parent household 2.12%%* 1.58,2.84 1.43 097,211 1.91## 1.17,3.12
Step-parent household 1.64%% 1.18,2.25 1.62% 1.10,2.38 1.58 0.97,2.58
Other household 1.47 0.85,2.53 1.77 0.99,3.14 1.28 0.54,2.99
Health and heallh-relaled
behavior
Fair/poor szelf—rated health in 3.85%* 2.69, 4.50 1.40 0.75,2.62 3.89%# 2.23,6.79
wave

L. Frisco et al. American Journal of Epidemiology. VoI. 178, No. 1



Severity of depression

Al

TABLE 1 .—PATTERN OF APPETITE CHANGE

N Vo
Marked increase (0-3) 13 639
ild i ) 16___7:1%
No change or borderline (5-7) 42 20:29,
Mild decrease (8,9) 60 288Y%
Marked decrease (10-12) 77 37-0%
35|
30—
2 Sp—
//
"
Q
Marked Mild MNo Mild Morked

increase Ineregose

chcnge

Appctite change

decrense decregss

TABLE 2.—SYMPTOM RATINGS; MEAN SCORES ON RATING VARIABLES BY CHANGE OF APPETITE

Marked Mild No

increase  increase  change
Symptoms* (0-2) (3,4) (5-7

N=13 N=16 N=42
Depressed feelings 4-00 3-38 3-48
Distincy quality 1-92 115 100
Diurnal variation

(worse AM high) 377 6-80 610
Reactivity 292 3-06 317
Guilt, lowered self-esteem 2:15 281 2-31
Pessimism and hopelessness 2:69 2-56 2:48
Suicidal tendencies 3-46 3-31 295
Depersonalisation 0-62 0-56 041
Obsessional symptoms 0-85 0-69 0-76
Helplessness 2-69 2-00 231
Impaired work and interests 3:08 2-56 2:64
Loss of energy 3-54 253 276
Anxiety-psychic 2:62 2-44 2-55
Anxiety-somatic 2-15 213 214
Constipation 0-92 0-25 0:48
Hypochondriasis 1-08 0-88 1-24
Paranoid ideas 1-08 0-44 0-69
Irritability 331 2-13 2:29
Initial insomnia 192 1-81 1-88
Middle insomnia 2:54 1-94 1-64
Delayed insomnia 0-85 0-67 093
Insight 062 0-56 1-10
Retardation 015 0-07 039
Agitation 069 093 068
Hostility 100 0-63 076
Reduced sexual interest 391 1-33 1-49
Self pity 1-46 069 0-74
Depressive delusions
(No. of paticnts) 0 0 2

Mild Marked

decrease decrease  Signifi-
(8,9) (10-12) cance?

N=60 N=11

3-71 416 <0-001
1-39 1-72 NS
6-15 592 NS
315 2:82 NS
2:53 2:73 NS
2-48 314 <0-01
3-03 3-88 <0-05
0-73 0-78 NS
0-83 0-83 NS
272 301 <0-05
273 3-47 <0001
3-03 336 NS
2-82 279 NS
2:58 2:53 NS
0-80 1-09 NS
1-07 1-65 NS
0-64 0-81 NS
1-93 2:26 NS
1-88 2:65 NS
2-08 2:55 NS
2-07 192 <001
0-80 1-04 NS
0-46 0-93 <0-01
1-09 1-25 NS
0-55 0-83 NS
2-41 2-41 <0-01
1-10 1-13 NS
0 9 —_

*Range for all ratings 0-6, except diurnal variation (0-13).
1By one-way analysis of variance.

Journal of Psychosomatic Research, Vol. 21. pp. 401 to

407



Body Dissatisfaction
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sSot F=Me MESS7t 21
Stahl's prescriber's Guide

MNss7tel 8= 1~4 CHA|
Mirtazapine 3CHA « 15HA| : Unusual
e YCFA .
Paroxetine 2E+7 Z'E—::; : Not unusual
Duloxetine 1k 3I|:_ 1l - Common _
« 4CHA| : Problematic
Venlafaxine 1CHA
Fluvoxamine 1CHA
Sertraline 1EHA * Weight loss : Bupropion, Fluoxetine
Escitalopram 1THA * Neutral : Fluvoxamine
Fluoxetine 1CHA
vortioxetine 1CHA
Bupropion 1EFA




KMAP_DD_2021

Drug choice KEMAP-DD 2021 Eesponse KMAP-DD 2017 Response
according to side effect prefered 3 drugs rate (%) prefered 3 drugs rate (%)
Anticholinergic side effect Escitalopram o7 .4 Escitalopram &1.0
Bupropion 52.5 Sertraline 30.1
Agomelatine 41.0 Bupropion 21.0
Gl trouble (nausea/vomiting) Mirtazapine B5.2 Mirtazapine 64.9
Tianeptine 57.4 Tianeptine 28.2
Bupropion 42.6 Bupropion 13.3
Insomnic Mirtazapine 28.3 Mirtazapine 21.1
Paroxetine 61.0 Paroxetine 42.7
Agomelatine 55.9 TCA 22.4
Sedafion Bupropion BO.& Bupropion 41.0
Fluoxetine 58.1 Fluoxetine 23.7
Tianeptine 33.9 Escitalopram 14.5
Sexual dysfunction Bupropion B3.9 Bupropion 72.2
Mirtazapine 71.0 Mirtazapine 40.5
Vorfioxetine 43.5 Tianeptine 34.3
Weight gain Bupropion /8.7 Fuoxetine 39.7
Fuoxetine &67.2 Bupropion 221
Vortioxetine 41.0 Tianeptine 19.1

KMAP-DD, Korean Medication Algorithm Project for Depressive Disorder; Gl, gastrointestinal; TCA, tricyclic antidepressants



Obesity drug and Psychotropic effects

Drug Approved for Favourable psychotropic Unfavourable

obesity effects psychotropic effects addiction
No
No

Orlistat Yes

Liraglutide

Yes

Phentermine Yes(3month) Improvements in executive  Anger/hostility, depression, Yes

Dexamphetamin  No functioning, mood elevation, paranoia, hyperlocomotion,

e increased vigor/activity psychosis

Bupropion Yes(combination) Improvements in executive  Hyperlocomotion Yes
functioning psychosis

Naltrexone Yes(combination) Reduces craving

Topiramate Yes(combination) Mood improvement




H|OF A ALK 2, @542, QXS K2 7y

1. F=2T0E A =etLt.
=» Bupropion, Fluoxetine

2. H|QHOFE K| R 2 FISICE
=»Bupropion/naltrexone , Liraglutide, Orlistat



H|ZF MAK R, 23XE, XdESK = T

1. SXT0E A[=tht.
=> Fluoxetine, Bupropion
2. HOIkE X 2 E HIMSICT

=>Liraglutide, Orlistat, Phentermine/Topiramate



Weight Hx. 172cm

XN MZB 69 kg - 2020

%31 HE 108kg - 20224
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Medical Hx.

Paranoid Schizophrenia

Depakote ER, Lithan, Solian, riperidon,
benztropine, rivotril
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Treatment plan

2| 7| St& 3000&

o 273

= Lt

 Medication



; :l l I [ Area( cm?) Avg(HU) SDev.  KOREA UNIV ANAM
- E J— Visceral : 143 -99.8 224

Sub-Q: 349 -113 14.4 S
Area Ratio V/(V+S)(%) : 29.1
_Outer Circumference(cm) : 102

DEXA fat 32.3 35.9%
Visceral fat 143, sub Q 349

Lab finding
- vit D 19.52
- all WNL

Zoom : 123.4
A] ol WL : 128
\ WW : 256
o AMAFLX] well , N ,
_H_ *| T B 8 L% gion Fat|(g)] Lean+BMC|(g)] Total[(g)] % Fat % FatYN %ile % Fat AM %ile
L ‘ 2357 3086 5442 | 433 99 99
_ 7I_|'A_I + 2313 3408 5721 | 404 99 99
17090 26871 | 43960 | 38. 98 98
(@)
- DE + ‘ LLex 4537 9456 | 13993 | 32. 92 2
= = ZFHEHAI 7 | HF Al ; | 4460 9996 = 14456 ; 88 88
- 5/ poor - ZHHA] XA .

Subtotal 30757 52815 83572 : 97 97
Head 1602 4838 6440
Total 32359 57653 90012

« Weight change ++ (-3kQ)

Android (A) 3272 3892

Gynoid (G) 4323 8411




Treatment plan
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Weight Change

Weight Change Over Time

12 16
Time (weeks)
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CASE 51A| O3, AAA 2t}

Weight Hx. 163cm
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Treatment plan

* Medical w/u
. BDIS 297
« PHQ-9 - 22
* Carotid sono — diffuse
atheromatous change ¢ plaque

 Medication start
e statin

« klimatoplan

e nNoiromin

1 = - O
.22 18
L ZHO| ARWT| - It 518
. 25 - A|E 317
CHE - 52|7] 312 ot




Treatment plan
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Statin = X|
Mirtazapine 7.5

Melatonin
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A1f7?
v  BDIS - 12 v Medication :
v PHQ-9 : 10 - Mirtazapine, Melatonin, Statin
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