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Can we flip the problem (of measurement)?

Ask not what scale is best for your study...
...but what participants are best for your scale

Iy

PANSS

John F. Kennedy

The Positive and Negative
Syndrome Scale (PANSS)
for Schizophrenia

by Stanley R. Kay, Abraham
Fiszbein, and Lewls A. Opler
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A New Depression Scale Designed to be Sensitive to Change
By STUART A. MONTGOMERY and MARIE ASBERG

SUMMARY The construction of a depression rating scale designed
to be particularly sensitive to treatment effects is described. Ratings
of 54 English and 52 Swedish patients on a 65 item comprehensive
psychopathology scale were used to identify the 17 most commonly
occurring symptoms in primary depressive illness in the combined
sample.

Ratings on these 17 items for 64 patients participating in studies of
four different antidepressant drugs were used to create a depression
scale consisting of the 10 items which showed the largest changes with
treatment and the highest correlation to overall change.

The inter-rater reliability of the new depression scale was high.
Scores on the scale correlated significantly with scores on a standard
rating scale for depression, the Hamilton Rating Scale (HRS), indicating
its validity as a general severity estimate. Its capacity to differentiate
between responders and non-responders to antidepressant treatment
was better than the HRS, indicating greater sensitivity to change. The
practical and ethical implications in terms of smaller sample sizes in
clinical trials are discussed.




Visualize the key mathematical construct

symptom structure is inside the matrix

Variance-Covariance Matrix Negative symptom change is difficult to interpret (in
PANSS s2-22. standard trials of acute schizophrenia)
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Subjects enriched for having MPNS construct (N=929)

We can enrich on symptom structure
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Symptom structure is ergodic

BETWEEN-SUBJECTS WITHIN-SUBIJECTS
(FIXED IN TIME) (OVER TIME)
“ -section” “I itudinal”
cross-section look a lot alike ongitudina
Variance-Covariance Matrix ( — \ Variance-Covariance Matrix
ABSOLUTE SCORES CHANGE SCORES

Ergodic Theory - that it is as good to observe a
system over time as it is to make many
independent observations of the same system

Ludwig Boltzmann

Hopkins SC, Ogirala A, Loebel A, Koblan KS. Transformed PANSS Factors Intended to Reduce Pseudospecificity Among Symptom
Domains and Enhance Understanding of Symptom Change in Antipsychotic-Treated Patients With Schizophrenia. Schizophr Bull. 2018



Two ways to reveal symptom structure

BETWEEN-SUBJECTS WITHIN-SUBJECTS
(FIXED IN TIME) (OVER TIME)
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We can measure symptom structure prior to study entry

@ idea: what if we could detect symptom structure in individual subjects?

James Clerk Maxwell

Hopkins SC, Tomioka S, Ogirala A, Loebel A, Koblan KS, Marder SR. Assessment of Negative Symptoms in Clinical Trials of
Acute Schizophrenia: Test of a Novel Enrichment Strategy. Schizophrenia Bulletin Open, Volume 3, Issue 1, January 2022
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WE COULD DO ENRICHMENT

Maxwell’s Demon

»
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MPNS: clique percolation community identified through entropy
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de-enriched MPNS: clique percolation community identified through entropy
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ITT: cligue percolation community identified through entropy
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Hopkins SC, Tomioka S, Ogirala A, Loebel A, Koblan KS, Marder SR. Assessment of Negative Symptoms in Clinical Trials of

Acute Schizophrenia: Test of a Novel Enrichment Strategy. Schizophrenia Bulletin Open, Volume 3, Issue 1, January 2022



SINGLE SUBJECTS” VECTORS POPULATION’S MATRIX
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Hopkins SC, Tomioka S, Szabo ST, Koblan KS. A clinical trial inclusion criteria to enrich for
patients presenting with canonical symptom structure in bipolar depression. In submission 2024



Anomalous symptom structures are easily isolated

Conjecture: canonical symptom structures (canonical vectors) resemble each

other, but every anomalous symptom structure is different in its own way

(anomalous vectors). many vectors

resemble each other
ANNA KARENINA
CHAPTER I

LL happy families resemble one another; every
\ unhappy family is unhappy way. '

Leo Tolstoy The premise of the (soLa‘c"ww Forest algorithm Ls
that anomalous data points are easter to

separate from the rest of the sample

ANOMALOUS 0

SYMPTOMS some vectors look different,
Hopkins SC, Tomioka S, Szabo ST, Koblan KS. A clinical trial inclusion criteria to enrich for

12 patients presenting with canonical symptom structure in bipolar depression. In submission 2024 but eaCh in thEi r own way



BIPOLAR DATASET

5 legacy trials
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PROSPECTIVE USE

1 trial
N=129 subjects, pre-randomization data
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Anomaly Score detects DECOY subjects

Actual patients!

¢ Bipolar Dataset —
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Let’s use structure to measure severity better

The Positive and Negative
Syndrome Scale (PANSS)
for Schizophrenia

by Staniey R. Kay, Abraham
Fiszbein, and Lewls A. Opler

Abstract

The variable results of positive-
negative research with schizo-
phrenics underscore the importance
of well-characterized, standardized . .
measurement techniques. We report Emll Kraepel'n Eugen BlEUler
on the development and initial
standardization of the Positive and
Negative Syndrome Scale (PANSS)
for typological and dimensional as-
sessment. Based on two established
psychiatric rating systems, the 30-
item PANSS was conceived as an
operationalized, drug-sensitive in- . . .
strument that provides balanced TypOIOglcaI D|menS|Ona|
representation of positive and nega-
tive symptoms and gauges their re-
lationship to one another and to

global psychopathology. It thus C I a S S i fy m e a S U re

mn{:t‘imtes four 3c.}les measuring
e dittrenti, and penerat sever. DSM, SCID PANSS, MADRS
ity of illness, Study of 101 schizo-

phrenics found the four scales to be
normally distributed and supported

five and negative scores wepe in- Structure Severity
versely correlated once their oy e
common association with general pattern recogn]t]on common Sym ptOmS

psychopathology was extracted,
suggesting that they represent mu-
tually exclusive constructs. Review
of five studies involving the . g .
PANSS provided evidence of its cri- =

e e e Variance-Covariance Matrix Total Score
ent, genealogical, and concurrent
measures, its predictive validity, its

drug sensitivity, and its utility for
both typological and dimensional
assessment.
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