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Study Aim:

e To study the regularities of
psychoneuroimmunomodulation in
schizophrenia and ways to
improve  the  effectiveness  of
therapy based on immunological
approaches



PSYCHONEUROIMMUNOMODULATION

« Modulation of

of immune parameters depending
on form, tempo of progression,
stage and duration of
pathological process, influence of
psychopharmacotherapy



Methods

laboratory assessment of the
Immune status:

— Cells with receptors CD2, CD3,
CD4, CDg8, CDIl6, CD72, HLADR

— IgM, IgG, IgA, IC
— cytokines (ILs, IFNs)



Examined groups

e More than 500 patients with
schizophrenia

e For 219 patients therapy has been
cancelled for 2 weeks

e Control group for 1mmunological
investigations: 217 healthy people



Immunity characteristic of
schizophrenic patients
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The dynamics of immune parameters among
schizophrenic patients depending on the duration
of the disease
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The dynamics of cell immunity
characteristics among schizophrenic patients
depending on the duration of the disease
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Correlation of immune reactivity types with

the clinical forms of the disease :

Immune reactivity types Immunity characteristic
(forms of the disease)

I - hyporeactive N (IgM, IgG, IgA, XIg, T- h, Th/ Ts, L)
(simple schizophrenia, T(C); L (Lph, Ts)

hebefrenic) it i (fl;]ﬁ%h)

IT — hyperreactive NJ - (Lph, T Lph, Th, Ts, PhI)
(catatonic) T-(IgA)
TTT [c, 1gM), TT(B Lph), IgG, L, Th / Ts)
T -XIg

I1I -mixed N - (IgG, IgA, T h)
(paranoid ) T - (Zlg, L, Th/ Ts)
TT - (1C, IgM,);
! - (LPh, T- Lph, B- Lph, T-s, Phl)




Immune system in schizophrenia

e Statet of the 1mmune system during
schizophrenia 1s  characterized as an
immunological imbalance of Thl/Th2 immune
response

The dynamics of immune parameters in the
course of the disease has an oscillating pattern
with changes in increase and decrease of their
levels, the greatest abnormalities have been
noticed during the first 5 years of the disease

Peculiarities of the organism reactivity become
evident in various types of immune response and
correlate with the clinical forms of the disease



Immunological treatment options for

schizophrenia

Ways based on addition of immunoactive drugs
have been developed to overcome neuroleptic
side effects and therapy resistance 1n
schizophrenia patients

Patents of RF:
e No2164799 C1
e No 2177326 C2
e No 2289137 Cl1
e No 2415666 Cl1



Overcoming resistance to pharmacotherapy

* In the absence of the expected positive
effects of standard therapy for more 30
days, patients were considered resistant
to therapy and assigned them
Thymogen on various schemes

 With Thymogen treated more than 150
patients



e Tumozen — UMMYHOMOIYIUPYIOIIUA
HU3KOMOJIEKYJISIPHBIA CUHTETUYECKUM TUTICIITUT
O-TJIyTaMHJI-TPUIITO(PaH, OKa3bIBAE€T BIMSHUEC HA
pPEAKIMU KIIETOYHOTO, TYMOPAJIbHOTO UMMYHUTETA
M HECHEIM(PUIECKYIO PE3NCTEHTHOCTh OpraHu3Ma.
MHAYIAPYET SKCIPECCHI0 U HepeHIMPOBOYHBIX
peLEenTOPOB HA TUM(OIUTAX, HOPMAIU3YET
KoJnuecTBO T-xenmepos, T-cympeccopoB 1 ux
COOTHOIIIEHHE Y OOJBHBIX C PA3IMYHBIMU
MMMYHOAC(PUIMTHBIMA COCTOSIHUSIMHU



 Thymogen - low molecular weight
synthetic immunomodulatory dipeptide
a-glutamyl-triptophanum, affects the
reaction of cellular, humoral immunity
and nonspecific resistance; induces the
expression of receptors on
lymphocytes differentiation,
normalizes the number of T-helper and
T-suppressor and their ratio 1n patients
with various immunodeficiencies



CxeMBbl Ha3HAUYEeHUI TUMOI'EeHA

Ommena neupoienmuKkos

e Cxema 1: 0,01% tumoren mo 1 mn
BHYTPUMBIIIICYHO B TCUYCHHUE S THEH.

e Cxema 2: 0,01% tumoren 1o 1 mu
MHTPAHA3aJIbHO B TCUYCHHUE S JTHEM.

Ha ¢pone neuponenmuueckou mepanuu
e Cxema 3: 0,01% pactBOp TUMOI€HA 110

1 M 1 pa3 B IcHp HHTPaHA3AJIBHO
€XETHEBHO B TEUEHHUE S NTHEMN.



Assignment scheme of thymogen

e Cancel neuroleptics
Scheme 1: 0.01% Thymogen in 1 ml
intramuscularly for 5 days
Scheme 2: 0.01% Thymogen in 1 ml
intranasally for 5 days

e On the background of neuroleptic therapy
Scheme 3: Thymogen 0.01% solution 1 ml
of 1 intranasally once a day every day for 5
days



JTAHAMMKA MMOKA3ATEJIEM HMMYHHOI'O CTATYCA
TPYJHOKYPABEJIBHBIX
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Effectiveness of treatment with Thymogen
addition for patients with schizophrenia (in %)

Cancel neuroleptics
Intramuscularly 72,7 #

intranasally 66.7 #
> 33,3

comparison group - Cancel neuroleptics

On the background of neuroleptic

therapy
Intramuscularly 68,6 +

comparison group - neuroleptic therapy 32,1
intranasally 60,6 #

comparison group - placebo 40,0




Inflammation plays a key role in the
pathogenesis of schizophrenia
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Cytokines production by MNC
of schizophrenic patients

Cytokines Controls mediana (LQ-UQ)
Schisophrenic p
patients

IL-1 387,37 580,65 0.4839
proinflammatory (123,85-705,91) (432,90-967,74) ’
IL-2 (Thl

. (Ihl) 24,00 (13,22-117,50) | 11,14 (6,85-17,01) 0,0293
proinflammatory
IFEN-y (Th1) 2304,38 1484,55 0.0001
proinflammatory (1887,9-3248.,6) (1128,2-1756,3) ’
TNFa 358,57 507,76 0.0455
proinflammatory (231,96-458,97) (280,51-520,27) i
IL-4 (Th2) e
anti-inflammatory (3.31-35.76) 40,00 (20,18-66,17) 0,0001




Anaferon, which contains ultra-high
dilutions of affinity purified antibodies
to human interferon gamma

e In this double-blind, placebo-controlled
randomized trial in parallel-group, 40 patients
(age 22-54 years) were enrolled. Patients from
the main group (n=20) received anaferon as a
part of complex therapy; patients from the
comparative group (n=20) — placebo.



Assignment scheme of anaferon

* Along with antipsychotic therapy adequate for
the main disease schizophrenia, patients
received anaferon or placebo under medical
observation using the following scheme: 2
tablets per intake 4 times a day with equal
intervals, usually at hours 8, 12, 16, and 20.
Duration of the combined therapy was 305
days.

e Use of any immunomodulating drugs including
interferons was not allowed.



e Registration of clinical symptoms
based on PANSS scores 1n the groups
demonstrated that complex therapy
exerted significant clinical effect. By
the end of the treatment both groups
showed significant reduction of mean
values of the total score for positive,

negative, general symptoms and the
total PANSS score.



Efficacy of combined therapy of schizophrenia
according to clinical general impression scale CGI-C

Criteria Number of subjects
Main group | Comparative  group
(Anaferon); n=20 (placebo); n=19
Significant
: 2 3
improvement (1)
| Expressed 15 9
improvement (2)
Insignificant

improvement and 3 7
no changes (3+4)

Total: significant 17 12

and expressed




Level of IFN-y production by PBMC in general group of
subjects with schizophrenia and healthy subjects

Parameters Median value (LQ-UQ) p
Healthy Schizophrenia
(n=15) (n=40)
Mitogen-induced 2569,79 1484,55 0,00001
production of IFN-y (2482,6-2569,8) (1128,2-1756,3)
(pg/mL/10°PBMC)
Spontaneous 9,68 0,41 0,233
production of IFN-y (0,00-21,70) (0,00-26,01)

(pg/mL/10°PBMC)




Changes 1n spontaneous IFN-y production during
combined therapy including Anaferon and placebo
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Correlation has also been established between
spontaneous production of IFN-y by ICC in subjects
taking anaferon with positive changes during
combined therapy of negative symptoms, general
symptoms and total score of psychopathological

symptoms assessed using PANSS scale

Spontaneous | Total negative | Total general | Total score
IEN-y symptom symptom
production score score

Main group r=-0,453 r=-0,578 r=-0,544
(n=20) p =0,045 p = 0,008 p=0,013

Placebo group| = 0:256 r=0,148 r=0,182
(n=19) p=0,290 p = 0,545 p = 0,456




CONCLUSIONS

e Observed alterations of the immune parameters among
schizophrenic patients depending on the clinical
peculiarities of the pathological process (form, tempo of
progression, stage and duration of the disease, influence
of pharmacological drugs) reflect the modulation of
psychoneuroimmune interrelations during schizophrenia

e Neuroimmune disturbances, Th1/Th2 imbalance towards
activation Th2, i1mmune inflammation have been
involved into pathophysiology of schizophrenia

v'The addition of immunoactive drugs into therapeutic
programs of schizophrenic patients has been
pathogenically proved and aimed at the optimization of
disturbed neuroimmune interaction
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The dynamics of cytokines among schizophrenic patients depending

on the duration of the disease
(pg/ml/10¢ MNC)
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