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vyvoj klasifikace dus. poruch
v USA

1840 - sCitani obyvatel v USA, pro statistiku pouzita jedina kategorie
idiocie a silenstvi”
1880 - 7 kategorii - manie, melancholie, monomanie, paresa,
demence, dipsomanie a epilepsie
1917 - predchidce APA vydal manual s 22 diagnézami
(systém podobny Kraepelinovi)
1921 - zalozena APA



Historie psychiatrické klasifikace

1948 MKN-6, WHO, poprvé obsahuje kategorie pro dusevni poruchy
1952 DSM-I, APA, varianta MKN-6

1975 MKH-- N
1980 D NEMOC (nozologicka jednotka) je syndrom se specifickou

etiopatogenezi, priibéhem a moznosti predikce

1987 D
1992 M y

1994 DSM-IV
2013 DSM5

2019 MKN-11




Pocet diagnostickych jednotek
v DSM




DSMS5 Field Trials Regier et al 2013




DSM-5 reliability
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reliabilita fenomenologie vs reliabilita biomarkeru

1. Stella Walsh and Helen Stephens




Depresivni porucha

. depresivni nalada

. shizeni zajmu a pocitu radosti

. vyznamny ztrata hmotnosti ¢i hm. prirustek
. insomnie Ci hypersomnie

. psychomotoricka agitovanost Ci retardace
unava Ci ztrata energie

. pocity bezcennosti, pocity vinny

. snizena schopnost myslet nebo se soustredit
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. opakované sebevrazedné myslenky

- klinicky vyznamna nepohoda nebo poskozeni

- symptomy nejsou zpusobeny drogami ¢i somatickymi onemocnénimi
- nejedna se o truchleni



Table 1. Total combinations of the components of the DSM-IV-TR
bipolar disorder diagnoses

Possible
combinations
Episodes
Major depressive episode 227
Manic episode 163
Hypomanic episode 163
Mixed episode 37,001
Specifiers
Severity/psychotic/remission specifier 2
Chronic specifier 2
Catatonic features specifier 26
Melancholic features specifier 54
Atypical features specifier 11
Postpartum onset specitier 2
Longitudinal course specifiers 2
Seasonal pattern specifier 2
.

Rapid cycling specifier

(Lieberman et al., 2008)



Depresivni porucha je syndrom

Jako zZloutenka




od fenomenologie k etiologii

Fenomény - (zluté bélmo, unava, nevolnost)
1. biomarker - bilirubin
2 a 3. biomarker - ALT, AST / GMT, ALP



od fenomenologie k etiologii

Fenomény - (kasel, teplota, slabost)

1. biomarker - CRP

2. biomarker - kultivace + citlivost
Lécba dle etiologie



deprese v obraze HMPAO SPECT

Parkinson Huntington Caudate Primary
Disease Disease Stroke Unipolar
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FIGURE 1. Reciprocal Changes in Cortical and Paralimbic
Function With Shifts in Negative Mood State®

Transient Sadness




Fluoxetin a FDG PET

Mayberg et al 2000



Fluoxetin a FDG PET

Mayberg et al 2000




definice biomarkeru

Objektivné meéeritelna proménna, ktera odrazi normalni Ci
patologicky biologicky proces nebo farmakologickou odpoved
na lécebnou intervenci.

(National Institutes of Health USA, 2001)



priklady biomarkeru v medicine

Diabetes - hyperglykémie
Hypertenzni nemoc - zvyseny TK
Bakterialni infekce - CRP

Zloutenka - bilirubin

IM - troponin

Dusevni poruchy -7

(National Institutes of Health USA, 2001)



Biomarker jako end-point
v klinickém testovani

* morbidita, mortality k porovnani skupin
* biomarker jako surrogate endpoint (nahradni vysledek - HbAlc)

* imaging biomarker muze byt pouZit jako predictive classifiers
(predikéni klasifikator)



Predikce antidepresivni |écby

Fig. 1. Meta-analysis of functional predictors of treatment response in depression. In-
creased activation in anterior cingulate is predictive of positive response to treatment
(inred ), while increased activation in the nght amygdala, striatum and insula increases
the likelihood of poor response (in blue). Results are P<0.05 (with FDR multiple com-
pansons correction).

Fu et al. Neurobiology of Disease 52 (2013) 75-83



endofenotyp

* termin z psychiatrické genetiky slouzici k premosténi mezery meazi
priznaky a geny
* Podobné terminy s podobnym vyznamem avsak nezdUraznujici

genetickou spojitost jsou intermedialni fenotyp, biomarker,
subklinicky rys, marker vulnerability, kognitivhi marker

e Vyznam endofenotypu je schopnost rozlisit mezi diagndzami, které se
presentuji podobnymi symptomy



Kritéria, aby byl biomarker endofenotypem

* Musi segregovat s nemoci v populaci
* Musi byt dédicny,.
* Nesmi byt state-dependent (manifestace behem relapsu i remise)
* Musi kosegregovat s nemoci v rodinach.
* Musi byt pritoment ve vyssi frekvenci u postizenych rodin
nez v populaci.
* Musi byt spolehlivé méritelny a specificky k nemoci



TRADITIONAI HEUHQI'H:EHIATH]E
STRATEGY PHENOMICS
STRATEGY

psychiatrie \_

—

psychologie

radiologie L

imtermediate

BCH/farmakologie

genetika/
molekularni
biologie

Candidate Genols) Whale Genome Analysis

Figure 4 The neuropsyvchiatric phenomics approach contrasts with the traditional approach to psychiatric genetics studies,
in which gene—svndrome relationships are assessed directly. The neuropsvchiatric phenomics strategy involves analvsis of
multiple levels of intermediate traits, across multiple syndromal categories.

(Sabb et al., Molecular Psychiatry (2008) 13, 350-360)



Validizace biomarkeru

* sensitivita

* specificita

* robustnost

* presnost

e opakovatelnost



Effect size — velikost ucinku

Cohenovo d=0,2 d=0,5 d=0,8
mirny stredni velky efekt
Cohen's d =019 Owverlap = 85 6% Cohen's d = 0,50 Overlap = 67 0% Cohen's d = 0,81 Overlap = 52,2%

http://www.bolderstats.com/jmsl/doc/CohenD.html



Effect size — velikost UcCinku

Cohenovo d=2 d=3

Cohen's d = 2,00 Owverlap = 18,9% Zohen's d = 32,00 Owerlap = 7,2%

http://www.bolderstats.com/jmsl/doc/CohenD.html



Effect Size Calculators

Calculate Cohen's d and the effect-size correlation, rv., using —
= means and standard deviations
« independent groups ttest values and df

For a discussion of these effect size measures see Effect Size Lecture Motes

Calculate d and r using means and standard deviations

Calculate the value of Cohen's d and the effect-zsize correlation. v, using the means

G 1 G 2
and standard deviations of two groups (treatment and contral). roup roup
M- [14.99 Iz |16.6
Cohen's d = M - Mz oo00izs
hﬁ,‘here Opooled = :[[,5 L E:] _,l' 2] 50 I??B SDE IBJ-

rT;- p— d _|'- jd: + 4] ...............................

Cohen's o effect-size r
Mote: d and ry; are positive if the mean difference is in the predicted direction. |—D.1EIBBI35' |—D.DEIBEIr:M[

http://www.uccs.edu/~lbecker/



( bupropion SR o 7

citalopram

0

duloxetine

Each drug Socialopran

fluoxetine

still beat iitazagiie
placebo RO,

paroxetine

.

8

0

o

paroxetine CR

FDA-based ES-
2 = ; 5 g sertraline -
None of Cls overlapped zero veniafaxine ™
P<< 05
venlafaxine XR -0
Overall D_;,
, S v
0.0 0.2 0.5

K Cohen landmarks- no small medium -« J
effect——effect




23 —
22 1 General medicine drugs

21 - @ Psychiatric drugs
Z0—

1% —

< Metformin — HbAlc
< Cystitida ANT

¥
=
x

hepatitis C — interferon
red. viru

Li jakykoliv relaph

AP relaps SD
halop. redukce
PANSS/BPRS

AD u velké deD

Leucht et al. The BJP (2012)

QO

an diffd

i

< B-blok na TK
oS —

0.4 —
0.3
02 —
0.1
00
—01 -
—02 -
—03 -
—04 -
—0.5
— 06

c




ekvivalence velikosti efektu

korelace
stand. rozdil 0,2 0,6 1,2 2 4 nekonecno
prum.
AUC 0,566 0,666 0,802 0,921 1
OR 1,2 1,9 3 5,7 19 nekonecno

RR 1,5 3,5 9 32 360 nekonecno



charakteristiky testu

zlaty standard

pozitivni negativni
pozitivni A B ap
Test negativni C D
sensit. (A/A+C) specif (D/D+B)

LR+ = sens/1-spec

LR- = 1-sens/spec

PPH (a/a:

NPH
(D/D+B)
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interpretace pomeru sanci
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McGee J Gen Intern Med. 2002; 17(8): 647-650.



MONTREALSKY KOGNITIVNIi TEST (MocA)
Standardni verze

JMENO:

Vzdélani (pocet let):

Pohlavi:

Datum narozeni:

DATUM:

695-699, 2005

ZRAKOVE-KONSTRUKCNi SCHOPNOSTI / EXEKUTIVNI FUNKCE Nakreslete cifernik se viemi BODY
Cisly a oznaéte 11 hodin 10 minut
© (3 body)
@ Konec L \\
@’ @ Prekreslete krychli
Zacatek
[ 1 [ 1 [ - [ 1] [ 1 |_7/s
Spojujte postupné stfidaveé cisla a pismena od zacatku do konce. kontura &islice rucic¢ky
POJMENOVANI ZVIRETE
[1] __ /3
Prectéte Fadu slov (1/sekundul). tvar samet kostel kopretina | cervena —
Zopakujte co nejvice slov nehled& na pofadi. 1. pokus E\?)dny
Zopakujte je jesté jednou. 2. pokus
POZORNOST Prectéte Fadu c&isel (1/sekundu). Testovany je ma zopakovat, jak Sla za sebou [ ] 2 1 8 5 4
Testovany je ma zopakovat pozpatku [ ] 7 4 2 /2
Ctéte fadu pismen (1/sekundu). Testovany musi klepnout prstem pokazdé, kdyz uslysi A.
PFi 2 a vice chybach nedostane Zadny bod. [ ]FBACMNAAJKLBAFAKDEAAAJAMOFAAB Jq
MnoZina ode&td 7 od 100 [ 193 [ 186 [ 179 [ 172 [ 165
4-5 spravnych odeétd = 3 body / 2-3 spravné = 2 body / 1 spravny = 1 bod / 0 spravnych = 0 boda _/3
Opakujte po mné: Pouze vim, Ze je to Jan, kdo ma dnes pomahat. [1]
(pfesné slovo od slova) KdyZ jsou v mistnosti psi, ko¢ka se vidy schova pod gauc. [1] _/2
Vybavovani slov. Reknéte co nejvice slov, ktera zacinaji pismenem K, b&hem 1 minuty. [ ] (N =11 slov) /1
ABSTRAKCE Podobnost napf. mezi bandnem-pomeranéem = ovoce [ ]vlak-bicykl [ ] hodinky-pravitko /2
SeBDAA\}-IE#I'ESLOV Vybaveni slov tvar samet kostel kopretina | ¢ervena| Body se udéli pouze /5
BEZ NAPOVEDY [ 1 [1 [1 [1 [1 BEZ NAPOVEDY
Nebovinné Kategoridlni napovéda
P Napovéda vybérem
OR A [ ] datum [ ]mésu’c [ ]rok [ ]den [ ] misto [ ]mésto /6
© Z.Nasreddine MD CELKEM /30
www.mocatest.org )
Administrator:

Nasreddine et al. JAGS 53



MOCA - hrani¢ni hodnota

26 bod (senzitivita 0,9; specificita 0,87)

LR+6,9 LR-0,11 DOR: 62,7

(Nasreddine et al. JAGS 53:695-699, 2005)
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ACE-R hrani¢ni hodnoty

87 bodu (senzit. 0,82; specific. 0,68)
LR+2,6 LR-0,26 DOR: 10

83 bodu (senzit. 0,92; specific. 0,96)

LR+23 LR-0,08 DOR: 287

(Alexopoulos et al. Dement Geriatr Cogn Disord 2010;29:448-456)
(Hummelovd-Fanfrdlovd et al. Ceskoslovenskd psychologie 2009; 53(4): 376-388)



Irisha Greenhalgh

_ JAK PRACOVAT ,
S VEDECKOU PUBLIKACI

Zaklady mediciny zaloZené na dtkazu

he basics of evidence
based medicine




Publikace, které pojednavaji o diagnostickych nebo screeningovych testech 113

Tab. 7.4 Cuorpolni tabulka ukazujici vysledky studie ovérujici validitu testu na glu-
kozu v moci pro diagnostiku diabetu ve srovnadni se zlatym standardem, jimz je glu-
kozovy tolerancni test (zaloZeno na odkazu 2)

Vysledek glukozového tolerancniho testu

Diabetes pozitivni
27 subjektia

Diabetes negativni
973 subjekti

Vysledek testu
na glukozu v mocdci

Glukoéza pritomna

spravné poz%tivm’

faleiné pogitivm’

13 subjekti 6 a) 7
Glukéza nepfitomna | faleSn€ negativni spravné negativni
987 subjekti 21 (c) 966 (d)

sensitivita - a/a+c =6/27 =22,2%
specificita - d/b+d = 966/973 = 99,3%

PPH - a/a+b = 46,2%
NPH - d/c+d =97,9%

spravnost - (a+d)/(a+b+c+d) =972/1000 = 97,2%



EKG a dg. ak. infarktu myokardu

e sensitivita 35.1% - 56.8%
* specificita 73.2% - 86.6%



troponin | a dg. ak. infarktu myocardu

 hladina nad 0.6 ng/mL 0-6h
* sensitivita 94%

* specificita 81%

x upper limit of normal
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PET a Alzheimerova demence

PET
* sensitivita 88% (79% - 94%)
e specificita 87% (77% - 93%)

MMSE
sensitivita 87%
specificita 82%
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Clinical Functional Impairment ‘

Symptoms
Cognitive Impairment

Clinical _ Dw
Diagnosis Preclinical

—— —

FDG PET
Biomarkers . CSFTau
newmalMdysﬁMbn

-30 -20 -10 onset
Estimated Years from symptom onset

Kang et al. Korean J Physiol Pharmacol. 2014 Dec;18(6):447-456.
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Therapy
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Disease-modifying Current symptomatic
therapeutics treatments

l l

Preclinical AD
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Time - : >
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B
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— Novel biomarkers

Leko et al. Croatian Medical Journal 55(4):347-365
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Biomarkery BAP

e rozsireni postrannich komor d = 0,39
(atrofie subgenualniho cingula d =1,1)

narusena verbalni pamétsd=1,39,d=1,2
resp. d = 0,81 pri manii, depresi i euthymii



Review Paper
Examen critique

Reduced subgenual cingulate volumes in
mood disorders: a meta-analysis

Tomas Hajek, MD, PhD; Jiri Kozeny, PhD; Miloslav Kopecek, MD, PhD;
Martin Alda, MD; Cyril Hoschl, MD

Hajek, Alda — Depariment of Psychiatry, Dalhousie University, Halifax, NS; Hajek, Kozeny, Kopecek, Alda, Héschl — Prague
Psychiatric Centre, 3rd Faculty of Medicine, Charles University, Prague, Czech Republic; Kopecek — MOOD-CNS Program,
Division of Mood and Anxiety Disorders, Department of Psychiatry, The University of Texas Health Science Center at San
Antonio, San Antonio, Tex.; Alda — Department of Psychiatry, McGill University, Montréal, Que.

Fig. 1: Left and right subgenual cingulate SDMs, 95% Cls and relative weights for studies included in the meta-analyses. Results are
presented for combined groups, unipolar, bipolar, family history positive and family history negative subjects. SDM = standard dif-
ference between means; Cl = confidence interval; FH- = family history negative; FH+ = family history positive; FH? = family history
status not provided; BD = bipolar disorder; UD = unipolar depression.




TBARS

I thiobarbiturové kys. reaktivni l[atky (TBARS) v séru d = 2,48
- marker oxidativniho stresu a lipoperoxidace

A Effect size meta-analysis plot [random effects]
Andreasean ol af, 2007 l
Wachado-Vera ef al, 2007 —i—
Savas &t &l 2005 —
Ozcan ef al, 20047 |}
Hanjetar el al, 2003 —,—
Hulogiu et al, 2002 - B
% Andreazza et al. Journal of Affective
s “e  Disorders 111 (2008) 135-144

DL poaled affect sire = 2487861 (95% Cf = 1.412553 to 3.563169)
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N-acetyl-cystein (prek. glutathionu)

BIOL PSYCHIATRY 2008;62:408—475
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GSH

Table 2 Levelk of GS5H and s Cysteine-Related Precursors

Measured in Blood from Patients after BNAC Treatent and
Flace b

MNAC tre at ment Placebo ANOW.A
(mean = SEM) (mean == SEM) P-value

(=5H im blood ce=lls .82 £ 005 L6 X QL0s .00l
(o'l blood)

SS5SH im whole blood .89 £ 0106 o811 =007 0.00&
(ol blowod)

Cyrsteine in plasma 2480 = 10.0 2e24 1+ 83 Q20
(el

Cyrsteinmd -glycimne im 431 £ 3.1 465 7.3 QL s

plasma (ol 1)

Bold Povalues indicate significant difference.



Schizofrenie



Rizikové faktory a jejich RR

I"Odinnd anamnéza 2-70 Gottesman et al. (1987);

* monozygotni dvojCe 50-70 Kendler et al. (1993);

« oba rodice 40-60 Sullivan et al. (2003)

« dizygot. dvojce nebo prib. 1. rddu 9-18

« pribuzny 2. rddu (dédecek) 3-6

* pribuzny 3. radu (bratranec) 2-3
samotny gen 1.1-15 Allen et al. (2008)
urbanicita 2-3 Pedersen and Mortensen (2001)
migr'C(Ce 2-3 Cantor-Graae and Selten (2005)
infekce ¢i malnutrice v 1.-2. trimestru 2-3 Penner and Brown (2007)
harozeni v zimé 1.1 Davies et al. (2003)
komplikace v téh. a per‘inaT. 2-3 Geddes and Lawrie (1995);
cannabis ¢i stimulancia 2-3 Semple et al. (2005)
otcové nad 35 let 1.5-3 Wohl and Gorwood (2007)
muzské ohlaw 1.4 Aleman et al. (2003

P R. Tandon et al. / Schizophrenia Research 1 Za?anOé 1-18



Biomarkery - velikost Gc¢inku (ES)

* lobjemu mozku 0.25d

« tkomor 049 d

* hypofrontalita 0.42 d (aktivacni)
0.55 d (klidova)

* P50 amplituda 15d
* sluch. P300 0.85d
« MMN 10d

M.S. Keshavan et al. / Schizophrenia Research 106 (2008) 89-107



PPI - prepulzni inhibice (antipsychotika)

Pulse Startle

-

Pulse

Stimulus intensity




PPI - prepulzni inhibice

setup
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dB
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Mismatch negativity
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Mechanisms Underlying Psychosis and Antipsychotic Treatment Current Pharmaceutical Design, 2009, Vol. 15, No. 22 2533

tDopamine
- release
tDopamIne ?small change

synthesis in D2 receptors
capacity ©@

‘Aberrant
salience

Fig. (1). Showng the main dopaminergic abnormalities i schizophrenia and the proposed mechanism linking these to psychotic symptoms.



18F-DOPA u schizofrenie

Meta-analysis of Striatal Presynaptic Dopamine in Schizophrenia. Part 11

Study name Statistics for each studly Std diff in means
Std diff Standard Lower and 95% Cl
nmeans emor Variance Imt  limit ZValuep-Value
Reith 1994 1,012 0553 0,305-0,071 2,096 1,832 0,067 .
Dao-Castellana 1997 0179 0557 0,311-0914 1,271 0,320 0,749 ——
Hetala 1999 1,076 0450 0,202 0,195 1,957 2,383 0,017 -
Lindstrom 1999 1,067 0457 0,209 0,170 1,963 2332 0,020 =
Elkashef 2000 -0018 0,360 0,130-0,724 0,687 -0,051 0,959 -
Meyver-Lindenberg 2002 1,847 072 0,522 0431 3263 2,557 0,011 =
MeGowan 2004 1944 0462 0,213 1,038 2,849 4208 0,000 ——
Kumekura 2007 1470 0488 0,239 0,512 2427 3,009 0,003 I
Howes 2009 1213 0515 0,265 0,205 2222 2357 0,018
Nozaki 2009 069 0335 0,112 0,040 1,352 2081 0,037 -
Shotbolt 2011 0216 0494 0,244-0,752 1,185 0437 0,662 =
0867 0,139 0,019 0,54 1,140 6,222 0,000 L]

-3,00-1,500,00 1,50 3,00

Fig. 2. Meta-analysis of striatal dopaminesynthesiscapacity (DSC)1n schizophrenia employing randomeffect models(test for heterogeneity Q =
19.19; P = .078; F = 39.17). Positive values of Hedges™ g indicate greater DSC 1n patients as compared with controls.

(Paolo Fusar-Poli and Andreas Meyer-Lindenberg, Schizophrenia Bulletin, 2012)



* ES upregulace D2 rec. je zanetbatelny proti 18F-DOPA



* ES kognitivnich testl — soubor riznych meta-analyz



SCH 1. gen. SCH Af. psychdza Bipolarni p. 1. gen. Bipol.

DSST -1.5 -0.62 -1.02 -0.75 -0.22
CF -1.31 -0.68 -0.96 -0.37

CVLT -1.25 -0.45 -0.95 -0.73 -0.42
Imme

CVLT -1.09 -0.81 -0.77 -0.27
-delay

WCST- -1.03 -0.26 -0.87 -0.66 -0.24
categ

TMT-B 0.93 0.51 0.83 0.99 0.38
TMT-A 0.85 0.38 0.91 0.69 0.17
VF -0.82 -0.35 -0.69 -0.60 -0.27
WCST- 0.75 -0.37 -0.95 -0.70 -0.36

pers




DSST
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Trajektorie schizofrenie

First-wave hits Second-wave hits ‘Booster’ hits
| | |
Mo 1 N ( _ N
[ First episode |
Sub-diagnostic
deficits .
[ Crises ]
1L?-i_J Relapse/
= “Social remission
ch : :
2 0 isolation
= O # Drug abuse
g * Stress
= |
£ * Urban rearing | [ 1
-E_ — B * Migration |- - ___ -
; - s Infection and/or ( I ) * Disorgamization of speech, thought
w2 trauma and behaviour
E * Malnutrition * Positive and negative symptoms
£ | Functional # Impaired neurocognition/social cognition
5 ( 1 impairment * Psychomotor and mood disruption
IS Winter| ﬁm{iﬂ _/
Min — T T T T T T T T T T |
A—l 0 5 10 15 20 25 30 35 40 45 50 55
(birth) Age (yeers)
Genetic load ¥
B B ) s
[nutero Infancy Childhood Adolescence Adulthood

Millan et al. 2016



Winter
Urban
Influenza
Respiratory

Infection Rubella
Poliovirus

CNS

Famine

Bereavement

Prenatal Flood
Unwantedness
Maternal depr

Rh incompatibility
Hypoxia

CNS damage
Low birth weight
Pre-eclampsia
Family history

Place/time of birth

Obstetric

Odds Ratio

10




Hypoteticky model
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Hypoteticky model

b

NMDAr functioning
GABA expression
Dopamine synthesis
Redox balance
Neuroinflammation
HPA axis functioning

Abnormality

- Age (years)
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Aujiqejsay
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The RDoC Framework: Four main components
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Metabolomics

Genomics — 25,000 Genes
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nature

BRAIN BANK

26.000 genu
80% genl je exprimovano v mozku

http://www.brain-map.org/



* 1,137 z 5,099 analysovanych genu bylo detekovano v urcité oblasti
hipokampu

(Lein et al., 2007)
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