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[ Abstract ] The concept of clinical high risk (CHR) for psychosis refers to facilitate early detection and
intervention and is defined by a cluster of subthreshold psychotic symptoms recently (in a year). To enhance the
indicated prevention in patients with CHR for psychosis, recent research efforts have been increasingly directed

to estimate the risk of developing psychosis on an individual level by using multivariable clinical prediction

models.

[ Key words ] Psychosis;  Clinical high risk;

Predictive model ;

Review

Fund programs: Project of the National Natural Science Foundation of China (81671329, 81671332)

DIKS 3 2808 AR RS e P R A 3 B2 T
BCARR, B A S REL T IR AL A e AR X AR
EYNE 31002100515 N 3\ SN P Va1 Feed
N T X A 0 SR A 2 5 ROAEAR TN BE , 3¢
S b, FEHRR Z 00 B A A — BT LA R0 Y
I ——AE Bl BT RN, ALAR ARSI I IR & a2
A 1E (clinical high risk, CHR), I A4 7+ T i)
FERFHL Y BRI, KA BETRT ST % B CHR 7EA K
2 ~ SRR KRG 173 BERE Y LLIAS I 30% , HLiE
AR — LA R R H, PRI ey 5000 CHR A
BERIG PRSS Jm , o L300 F 91 5 3 LR, A
TR ) MRS th, DR B 12 TR I 9 s i
B Ak R i A i R 5 L FE A 4k T B
ST, AR SO AR [ B B Y CHR &9 Tt
FRRIHATERR

— . CHR A&

CHR AR I (452 08 1A ) H BUR ik

PEIEIR , AnZ) o, P ARE S (IR R s,
FLAT—E HAITRREA > ) FRT CHR ARRRY 322
W T H AW = G255 102 VTR (Structured
Interview for Psychosis-risk Syndromes, SIPS), Hrr
Rl N BHPERE R 2R, A4 LA PN 3 S i/ e AE 0L
(P, 55 &8 /9 E W2 (P2), 5 K& P3), FHE 57
H L) HE(PA), f RS (PS) T 2 SIPS Al 1y
CHR EZAHE LT JLAE A s (1) 55 6 BH P AR 25
HHE, FERA IR BRS ploe A B2 BB HERE AR (P1-P5),
153783 ~ 545, T B A AU OB E SEAR 1 LS4,
SR ECE TG T 1 4R N, 308 & H TR PE43 1
VAERT R PE 38 17 20 1 4, B RS 21
1A A P24 2 DR JE 1 U (2) 08T TRL B A P
FEREESAE , AERIE RS MO PEREEE (BH PRS- 73 =
673), tHBUIR =AU 1A H 1R, FR2Em A 1R =
DAL CER RIS 2F 16 h) 5 (3) 3844 AR A L)
REIBLR 2R G, — 2R & i oA R ps P e i 503 44



- 360 - Y SR DA 20184FE 5 H 20 HES 1855 5 Journal of Neuroscience and Mental Health, May 20, 2018, Vol.18, No.5

G R AS BERG 2 Wb, JF H H T o g Sk
TP FIT L b AR B M 30% °

= OARTRIREE L B CHR T AR Y

1 AL ERTIRAE RO [ A58 H1.0> (North American
Prodrome Longitudinal Study, NAPLS-2): NAPLS-2
F A F5 0 0 = 2% 6 7E N Y 8 A BF 5T PO 4
2008 ~ 2013 4F4A 743 B4 65 CHR bR il 1 A0 A
NAPLS-2351 H Hr, SE3594F % 4 18.5 %, Bl 15 24F,
6 H HEAT— WA, &5 bt 59641, (1) i
TS B 428 MR ST IR 5 0 430 0 TN A o
FELRATEMS , T AR RE PR ™ F R D AR L& (P 1)
T EE(P2), {7 BAC B B (FF- 55 4wt N I%, Fit
e 1 B 4 il 5 D0) Az 0, #+H S TIRE T 1%, TR
TP AT A, LU ARG, s iRt
8%k JEL 2R IR ™ EE R (P1+P2) 5E AR - RIS
() TCHTIRAE IR (SIPS 43R 0 ~ 2 43) 8 R 043, 7
HIARIEIR (3 ~ 543) & LR 1 ~ 353, IR EIPRG p A
BE (5 643) & LR 44y, PLAIP2 438k 3R )74
ISR P N 0 i AR A 1 e IS EATS
Cox Hu 5] XU AR 76 2455, LA Harrell C 45 FORPEA AR
RUFFUMORG A e AR I ROR . CHE AR 0.50 ~ 0.70 %
PP YT BE A 5 7E 0.71 ~ 0.90 4 Hr S e 5 1M
15 T 0.90 Wy = A B . 2T 1 AR (AUC) 0.5
(RSB AT WOMAE D ~ 15842 —50 . (2) TR RE.
AR TN A YA LR Ao Hi S S5 2 e A ok P
R AU Ry 0.2 B B 75 . 596 19l Fifi 15 %) 42 vh A 84 151l i
VIR 2 - N EE ARG M, AR50 14.1% , TER
S NTE , S ARSI s ] o 7.3 4 ), T
R ) — SO HEHOR 3 0.71, B AR RUAG HERE B
SRR A T AR B (P1+P2) A ST RE IR A S
T2 ST RE T 0 R RS R A RN AR 5 . AR RIE )
PEA TGS AF ORGPl K S, R SR R N e 1t
28 N(P>005 ", 3) B EIFEBIE, Carrion
25 U] NAPLS-2 4 75 Hh g 6 4> 32 3500 P9 26
BTEEST TR AR, SFe 0TI SRS TR (14 2550 188 IR PR 52
FHME. B0 UEARE 7Y R F ) /& EDIPPP(Early Detection,
Intervention, and Prevention of Psychosis Program) 28]
AR AT REAS, MR REAS th A 210 41l K s 1
. NAPLS-2 A5 R i il 6 A 20 T A% 2 i0E A%
B, St A TS BRI T RS2 SR
S AEIX BETR AL b 2 EDIPPP FREEAS B9 A 52
TH2A R AR LR R FRAE 5 NAPLS-2 H A FE AR AH L
TCHA 255 . IRUFRERL | STPS P1+P2 [/ HEiER

JE AR 4 BROph 0 1 S, SRR TE I R = At
A, 217 e LB ) AR i ELA TG A T ]
Mo TESMRAL IR, 4125 DB T BRI HIZ)
RERY 0B e Tege a8 3o LA ] RE R A B AR Y
PRFEAARE IR BN, A DIREA B o X R IR Y
5 NAPLS-2 P A B A 5 68— S5k, PS4 0
2 75 T H 37 B9 Bl N (< 15%) 1 NAPLS-2 ()
DA AT LATE ST A e PR e U AE A A, RIS
AR T — AN ARG o T A

248 R TR ARG A 1R 0 R0 LA
(Outreach And Support in South London, OASIS):
OASIS A 48 05 K IR 55 0 78 4 5L 3K 3
G P 12 W7 A i DR/ 3L TS 3 1 2% I A A
FH o SHCBIFSE PAT A Je 22 A ] A e i R A S
DA% e pn AR v AR S0 AR el 6 A 2 N H
SRR (AR M L WS WRAR DL | AE 2 A7 55 Al R
PRI, RIORS R IR R LI 8], 2R — YO A &
VERFLEIH A AN 7 d, BRSO K B
SEASEAE T AR Cox o 31 XU [l U ASE Y, 6 57— B B
VEFE R A T TE K R AT B H Cox [T 2347 3T 433
I, B ARSITEEEP <025 ELMHEHAZL
TOREAY, FHAAEUA A 30K PE A Cox [RIHEAY Y
P X, KRR PR R A Ry P,
A ] Akaike {5 5V BSOS AR B, 2805 FHERIL
BB RRAE 2L (ROC) A A 6 I A5E TR F) U0 44
P MU PN IUAT H AT R ] s A P AR
R B8 5 4T RS RO B B AL XU O 0.44, A TR 44
T 80 AT 5 R B 1 Iva) SRS o PR o4 PO A
A, SPEREVIE D 881 d, HeA7 28 Bl E AL, Bk
PREFRH N 35%. AUC K 0.74, ROC ik /R Tl
TR Z1) 14 2595 RS =22 il ELAT LI — Bk,
I 2R PN BB S 7, 7 B ) SR SR 2L, Th AT
VLR S TR) kRS s PR R A8 52k ) LS in
R i 1 ST PR A XU

3R R A A 2R A 118 L TR0 AT G
(Personal Assessment and Crisis Evaluation, PACE) :
PACE J& —MRRAHE PG L8 & IR 5RS Pl i 5
& N EE (ultra high risk, UHR) 1 IIEWEF“DDJD Eet
E'Z?%[ﬂﬁﬂl(support vector machines, SVM) iz F T4
B, AHLTELL R : 15 ~ 30 4 #54 UHRFRERY
NAE, AR LUR 35—, RIS B kG b
FREAR | T TRl MR A IR S R PR 2R

A B2 SVM, B AT LR s HE iz FH 24>



A2 ST A2 201845 H 20 HEE 18 #4255 51 Journal of Neuroscience and Mental Health,, May 20, 2018, Vol.18, No.5 - 361 -

o SVMJE—AZAm LR I H AR, A d5 12k
AR A B BE , i FH AR 1) S A2 pRBIORIT B — 38 LG
UERAT O M A TSk I, B (1) R HE
Br—A~E R 2 () R E I ZRr25ds; 3)
FHABCHEBR 1) 32 AR A I 73 25 X 43 A [R) 4531 1) g
15 (4) Ry T R TR ) R 1 . R B R S Y
e FRAF, KN R EE — D SVMAEIR >
BTG PRESCHE BE A5 A2 A K ST L SR0RS #iois i % Ak
TEAT B HeAsE SVM B F B, 7 0 P 41 iy
N SEARAE AR, PRSI ShBE K AT Ieme 7,
PRI e 3 1 48 ] Bl 41 2> BROL Th BE e R A B >
5043 IIVE R i ShREA , < 50 43 BIVE MR REL , %F
AR TAR IS PR VSR

AT 416 1] 83 AL, AR T A A A5 H 554k
AU R 0.29, Bt i Bst 1] Ry 7.5 4, W 18] LA 114 491 9
R(Q27%) Ko RIALER: 2T HEST I AR R X 435
70 S ARG ) S N 60.6% , U 9 68.6% , K
WA JE R 64.6% . KA B iy 10 T PR 28 S SEL A4
2, TEREARA i R A R TR, 58 25
AR BEPESE R, 26 = 2T RE SR IEE 7 R (GAF) H 1)
AR iR

= TR BR

I 3 A AT A A AT R RS s Tt AR 784 iy FH
IPRSZEE . Studerus 2513 A RS Fips IR (1
Meta 73 Hr8&75% , H HIRS #98 To0IUABE 784 %) Joy PR, 3= 22 02
FRAR o 7 BEORR AR 1 /D, DA R TN = A R K
N, R 2 S O AR A (RO S A . HET
P AR ) 7 AT Cox KUK [T, Logisitic [7119
DL SVM, FE/NEEAR (I 58 R, SVM T Ho
A ASYE PR AR A AT R LA R
HIF 9% 306 460 St it (Can AR | 5 25 i et A
R E A FEA S S UERE AR R], 3t 2 T BOH AR
RO A,

USRS ]

PL_E 3 FFE A BA T CHR AR G TR0 AR
YA REAS 159 R0 CHR A% 7 (19 A\ BRE, 76 T A
R, NAPLS-2 (A8 B T S ZEAE IR i 7™
HERAE, #ESTIRERY T %, S0 TR FE ; OASIS
W5 FT IR D2 bR v v 1 2 B 1) B E SR BLIPS /R Ky
T 37 B TN AR B AR, 3 AR LA S
B SR AR A R DA A SRR
CHR T A% A A S P f s A T00I0 PR 26, PRI, ] 6
LR 2 1 T R A B SR AT 9 R

RERARR L A AR i B AU, DT I8 T

LIRS e 0 00 A2 25 v ) 28 A Il PR AR
fiE, MDA A~ Ehril, B IR ERE 3 (R IR
7)) EhR. MR BN 2 BIGORS O 25167 5
TR DR 2555 PR B B2 ML, 2 — A AR A9
57 Mechelli % FBFFSTHR , f6 2ALAK AR Bl
TEWIRT #2207 A HEE L. AT
UEGE A, AR fo0 2EAE S H R RS B 1T
EERTEAEBIE = RS AR 5 4 M2 AR
IMABER v | G558 40 B~ 05 B 5 3842 KUK |
FAFEBR YO | PR RREAT | DA ARG | o 22 A B
SFRER TR R BOFE AL . AR BIBIFS L T LU ]
Zoohlan s > TORGAE, DU B ey T A ot 1 |
TR AR S P
FIZRMR SO PTA EF SRR AT SCR IO SR 45 ih ¢
VEETTBRAR A PORBIUIR B SCIE O T, I SUBIT N IR RS
AR, VSO R E AR

£ % X W

[1] Thompson A, Nelson B, Yung A. Predictive validity of clinical
variables in the "at risk" for psychosis population: international
comparison with results from the North American Prodrome
Longitudinal Sludy[ T]. Schizophr Res, 2011, 126(1/3): 51-57.
DOI: 10.1016/j.schres.2010.09.024.

[2] Fusar-Poli P, Borgwardt S, Bechdolf A, et al. The psychosis
high-risk state: a comprehensive state-of-the-art review[ J ].
JAMA Psychiatry, 2013, 70(1): 107-120. DOI: 10.1001/
jamapsychiatry.2013.269.

[3] Studerus E, Ramyead A, Riecher-Rossler A. Prediction of
transition to psychosis in patients with a clinical high risk for
psychosis: a systematic review of methodology and reporting
[ J]. Psychol Med, 2017, 47(7): 1163-1178. DOI: 10.1017/
S0033291716003494.

[4] Panken G, Verhagen AP, Terwee CB, et al. Clinical Prediction
Models for Patients With Nontraumatic Knee Pain in Primary
Care: A Systematic Review and Internal Validation Study[ J ]. J
Orthop Sports Phys Ther, 2017, 47(8): 518-529. DOI: 10.2519/
jospt.2017.7142.

[5] Long J, Huang G, Liang W, et al. The prevalence of
schizophrenia in mainland China: evidence from epidemiological
surveys [J]. Acta Psychiatr Scand, 2014, 130 (4) : 244-256.
DOI: 10.1111/acps.12296.

[6] Yung AR, McGorry PD, McFarlane CA, et al. Monitoring and
care of young people at incipient risk of psychosis| J ]. Schizophr
Bull, 1996, 22(2): 283-303.

[7] Leucht S, Burkard T, Henderson J, et al. Physical illness and
schizophrenia: a review of the literature[ J ]. Acta Psychiatr
Scand, 2007, 116(5): 317-333. DOI: 10.1111/j.1600-
0447.2007.01095 x.

[8] Cannon TD, Cadenhead K, Cornblatt B, et al. Prediction of

psychosis in youth at high clinical risk: a multisite longitudinal



+ 362 -

[12]

[16]

Y SR DA 20184FE 5 H 20 HES 1855 5 Journal of Neuroscience and Mental Health, May 20, 2018, Vol.18, No.5

study in North Americal J ]. Arch Gen Psychiatry, 2008, 65(1):
28-37. DOI: 10.1001/archgenpsychiatry.2007.3.

Cannon TD, Yu C, Addington J, et al. An Individualized
Risk Calculator for Research in Prodromal Psy(:hosis[ J]. Am
J Psychiatry, 2016, 173(10): 980-988. DOI: 10.1176/appi.
ajp.2016.15070890.

Ruhrmann S, Schultze-Lutter F, Salokangas RK, et al.
Prediction of psychosis in adolescents and young adults at
high risk: results from the prospective European prediction of
psychosis study[ J ]. Arch Gen Psychiatry, 2010, 67(3): 241-
251. DOI: 10.1001/archgenpsychiatry.2009.206.

Carrion RE, Cornblatt BA, Burton CZ, et al. Personalized
Prediction of Psychosis: External Validation of the NAPLS-2
Psychosis Risk Calculator With the EDIPPP Proje(:t[ J]. Am
J Psychiatry, 2016, 173(10): 989-996. DOI: 10.1176/appi.
ajp.2016.15121565.

Chang WC, Ming HCL, Yan WGH, et al. Symptomatic remission
and cognitive impairment in first-episode schizophrenia: a
prospective 3-year follow-up study[ J ]. J Clin Psychiatry, 2013,
74(11): e1046-¢1053. DOI: 10.4088/JCP.13m08355.
Torgalsheen AK, Mohn C, Rishovd RB. Neurocognitive
predictors of remission of symptoms and social and role functioning
in the early course of first-episode schiznphrenia[] 1. Psychiatry
Res, 2014, 216(1): 1-5. DOI: 10.1016/j.psychres.2014.01.031.
Orrell M, Yard P, Handysides J, et al. Validity and reliability of
the Health of the Nation Outcome Scales in psychiatric patients in
the community[ J1.Br] Psychiatry, 1999, 174: 409-412.
Thompson A, Nelson B, Yung A. Predictive validity of clinical
variables in the "at risk" for psychosis population: international
comparison with results from the North American Prodrome
Longitudinal Study[ J . Schizophr Res, 2011, 126(1/3): 51-57.
DOI: 10.1016/j.schres.2010.09.024.

Fusar-Poli P, Cappucciati M, De Micheli A, et al. Diagnostic
and Prognostic Significance of Brief Limited Intermittent
Psychotic Symptoms (BLIPS) in Individuals at Ultra High Risk
[ J]. Schizophr Bull, 2017, 43(1): 48-56. DOI: 10.1093/schbul/
sbwl51.

[17]

[18]

[19]

[20]

[22]

[23]

Ruhrmann S, Schultze-Lutter ', Salokangas RK, et al.
Prediction of psychosis in adolescents and young adults at
high risk: results from the prospective European prediction of
psychosis study[ J ]. Arch Gen Psychiatry, 2010, 67(3): 241-
251. DOI: 10.1001/archgenpsychiatry.2009.206.
Mechelli A, Lin A, Wood S, et al. Using clinical information to
make individualized prognostic predictions in people at ultra high
risk for psychosis“ 1. Schizophr Res, 2017, 184: 32-38. DOI:
10.1016/}.schres.2016.11.047.
Iznak AF, Iznak EV, Klyushnik TP, et al. Neurobiological
parameters in quantitative prediction of treatment outcome
in schizophrenic patients[ J ]. J Integr Neurosci, 2017. DOI:
10.3233/JIN-170054.
Krapohl E, Hannigan LJ, Pingault JB, et al. Widespread
covariation of early environmental exposures and trait-associated
polygenic variation J ]. Proc Natl Acad Sci US A, 2017,114(44):
11727-11732. DOI: 10.1073/pnas.1707178114.
Miura K, Hashimoto R, Fujimoto M, et al. An integrated eye
movement score as a neurophysiological marker of schizophrenia
[J 1. Schizophr Res, 2014, 160(1/3): 228-229. DOI: 10.1016/
j.schres.2014.10.023.
VIS, TR, 250, 55 RO BT ORI AT 04 T 1 3 B IR
SRR . PR MPOR AL, 2017, 43(3): 157-162.
DOI: 10.3969/j.issn.1002-0152.2017.03.006.
XuYY, Zhang TH, Li Y, et al. Characteristics of smooth pursuit
eye-movement in subjects at clinical high risk for psychosis[ J ].
Chinese Journal of Nervous and Mental Diseases, 2017, 43(3):
157-162.
EWISE, SRR, BRsCE, 55 AP S fE LR B AR Y.L 21
HOEHEAR [T ] A 2B SRR IR, 2016, 16(3): 288-292.
DOI: 10.3969/}.issn.1009-6574.2016.03.012.
Ju ML, Zhang TH, Chen WZ, et al. Theory of Mind in
individuals with clinical high risk of psychosis[ J ]. Journal of
Neuroscience and Mental Health, 2016, 16(3): 288-292.

(IS H - 2017-12-28)

ORI - B )



