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CaMOyOHIfCTBO SBJISIETCS OJHOU U3 BEAYIIMX IMPUYUH CMEPTH BO BCEM MEpPE, OTHAKO, HECMOTPS Ha PacrpocTpa-
HEHHOCTH ¥ BRICOKYIO COIMAIBHYIO 3HAYMMOCTh JAHHOW MPOOJIEMBL, 10 CUX Mop He pa3paboraHbl 3h(HeKTHBHEIC
CTIOCOOBI TUATHOCTUKH, MPEAUKINN U TMPO(UIaKTUKN CYHITUAATFHOTO MOBEICHUS. [[enbio JaHHOTO 0030pa sIB-
JSIETCSl CUCTEMATU3AIMS JaHHBIX O POJIM BOCIIAIHUTENBHBIX MPOIECCOB B (POPMUPOBAHIH CYHIHAATIHHOTO PUCKA
Y BO3MOXKHOCTSIX MCIIOJIb30BaHUS BOCTIAUTEIBHBIX MAPKEPOB C IENbI0 ero mpoduiakTiky. B ¢pokyce BHUMaHS
OKa3bIBAIOTCS TEMAaTOJOTHYCCKUE KOA(D(GUIMEHTHI CHCTEMHOTO BOCHAJCHUs (HEHTPO(MIBHO-TUMQOIUTAPHOES
(NLR), mononurapHo-numdouutapaoe (MLR) u Tpombonurapao-mumdpouuntapaoe (PLR) cootHomeHus, a
TaKXe WHAEKCH CHCTEMHOTO HMMYHHOTO BocmaneHus (SII, kommaecTBo TpoMOOIIMTOB X KOJIMIECTBO HEUTpodu-
JIOB / TAM(OIUTOB) M CHCTEMHOH BocmanuTenbHoU peakiuu (SIRI, konmmdyecTBo HEHTPOPHUIIOB X KOJIUUIESCTBO
MOHOITUTOB / TUM(OIUTOB)) KaK MPOCThIC B MCIIOJH30BAHUHM W 3KOHOMHYESCKH JOCTYITHBIC TTOKa3aTell OOIIero
aHaJu3a KPOBU. YKa3aHHBIC COOTHOIICHHS MPEACTABIISIOTCS MHOTOOOCIIAIOIIMM HOBBIM TOAX0JI0OM JIJIsI TPOTHO-
3a U POQWIAKTUKH CYHITUIOB. [IpOBEAEHHBIN aHANIN3 JINTEPATyPhI CBUICTEIBCTBYET O TOM, YTO BBUAY CIIOXKHO-
CTH JJAHHOTO Tpoliecca, a Takke (aKTa HaIMYUs OCHOBHOTO IICUXHYECKOTO PacCTPOMCTBA, BHOCSIIETO BKJIa] B
BOCTIAINTENBHEIA TIPOIIecC, IeNecoo0pa3eH KOMIDICKCHBIH MOAXOJ K HW3YYEHHIO PO HEHPOBOCIAJCHUS IIPH
CYHIIIATBFHOCTH — C YIETOM KaK OMOJIOTHYECKUX OCHOB, TaK U CTPECCOBBIX (PAKTOPOB OKPYIKAIOIIEH CPEIIBL.

Kniouesvie cnosa: HelpoBocIaieHe, TeMaTOIOTHISCKUN KOI(D(UIMEHT, KIETOYHOE COOTHOIICHUE, CYH-
LUJI, CYMIIUAATBHOE TIOBEICHHE

According to WHO, suicide is one of
the leading causes of death worldwide and
the second leading cause of death among
people aged 15-29. It is possible that the
number of non-fatal suicide attempts is 10-
20 times higher [1]. Depressive disorder is

[To garnaeiM BO3, camoyOmiicTBO — ofHA M3 BEXy-
HIMX OPUYHMH CMEPTU BO BCEM MUpPE M BTOPOH IO 3HA4H-
MOCTH IPUYUHON CMEPTHOCTU CPEIM JIHILL B Bo3pacTe 15-
29 ner. He MCKIIOYEHO, YTO KOJUYECTBO HECMEPTENb-
HBIX CyMUUAanbHbIX NONbITOK B 10-20 pa3 Beime [1].

JleripeccuBHOE pacCcTpOMCTBO fABIsiETCA Hambosee pac-
npocTpaH€HHON ad(EeKTUBHON MaTOJOrHeN y JUIl C Cy-
WITUIATTBHBIM TIOBEJIEHUEM, IPUYEM JIETIPECcCHusi CBs3aHa
¢ 20-KpaTHBIM YBEIMYEHHEM CMEPTHOCTH OT CaMo-
youtictB [2]. HecMoTpsi Ha pacnpocTpaHEHHOCTh U BbI-
COKYIO COLMAIIbHYIO 3HAYMMOCTb MPOOIEMBI, 10 CUX MOP
He paspaboTanbl 3(peKTHBHBIE CTIOCOOBI MATHOCTHKH,
MPEIUKINA ¥ TPO(GHUIAKTUKY CYHITUAAIBLHOTO TOBEJIEe-
HUs. BbICOKast 9acToTa CyHIMIOB y TAIIMEHTOB C TICHXH-
YECKUMHU PACCTPOMUCTBAMH JAaET BO3MOXKHOCTH MPEINo-
Jlarath, 4TO Jy4lllee MOHUMAaHUE STUOJOTUH U NaTOreHe-
3a MCUXUYECKUX PACCTPOMCTB, a TaKXke MOSIBICHUE HO-
BbIX OMOJIOTMYECKUX JAETEPMHUHAHT IICHXOIATOJIOTUH,
JIaCT BO3MOKHOCTh TTOJIYYHTh HOBBIE PE3YyJIbTAaTHl B IIO-
HUMaHUM TATOPU3UOIOTHIECKUX MEXaHW3MOB (HOpMHU-
POBaHHS CyHIHIATHHOCTH.

B nutepatype mpuBogutcsi BCE€ 0oJbllle AAHHBIX O
BKJIaJIE MMMYHHOH CHUCTEMbI B 3THOJIOTHIO M MATOr€HE3
MICUXUYECKUX paccTpoicTB [3], B ToM uucie u addex-
TUBHOTO criekTpa [4]. OCHOBBIBasICh Ha JTAHHOW TUIIOTE-

the most common mood disorder in individ-
uals with suicidal behavior, and depression
is associated with a 20-fold increase in sui-
cide mortality [2]. Despite the prevalence
and high social significance of the problem,
effective methods for diagnosing, predicting
and preventing suicidal behavior have not
yet been developed. The high frequency of
suicides in patients with mental disorders
makes it possible to assume that a better
understanding of the etiology and pathogen-
esis of mental disorders, as well as the
emergence of new biological determinants
of psychopathology, will provide the oppor-
tunity to obtain new results in understanding
the pathophysiological mechanisms of the
formation of suicidality.

The literature provides more and more
data on the contribution of the immune sys-
tem to the etiology and pathogenesis of
mental disorders [3], including the affective
spectrum [4]. Based on this hypothesis,
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3e, UCCIIeIOBATEISIMU OBUIO BBIABHHYTO TPEATIONIOKEHHE
00 aHaJOrMYHOW HEHPOBOCHAIMTEIHLHOW OCHOBE (op-
MHpOBaHUsl cynluuJanbHoro noseneHus [5]. KocBenHoe
MOJATBEP)KJICHUE JaHHAs TEOpus Haluia B TOM, 4TO,
HampuMep, MalUeHTHl, MOJy4aBIIME MPOBOCHATIUTEINb-
HbIE ITUTOKUHBI (B YacCTHOCTH, WHTepdepoH-OeTa s
JICYEHUsI PACCESTHHOIO CKJIepOo3a), JEMOHCTPHPOBAIU
MOBBILIECHHBI PUCK CYHLUUAAIBHBIX MBICJIEH WIN CyH-
UAHBIX MTOTBHITOK [6]. B cBsA3M ¢ 3THM, aBTOpaMu OBLIO
JI0Ka3aHO, YTO MAlMEHTHl C JEMPECCUBHBIM PAaCCTPOM-
CTBOM U BBICOKOI CKJIIOHHOCTBIO K CYHLIUAY UMENU 3Ha-
YUTENTHHO 00Jiee BHICOKHE MOKa3aTeNId BOCHAIUTEIBHOTO
WHJIEKCA, MOTYYSeHHOTO Ha OCHOBAaHUH YPOBHEH (akTopa
Hekposa omyxonu-o. (TNF-a), unrepneiikuna-6 (IL-6),
untepaeiikuHa-10 (IL-10) u C-peaktuBHOTO Oeika
(CRP, CPB) [7]. OcHOBBIBasiCh Ha COOOIICHHUSIX O CBS3H
IUTOKMHOB C JIENpeccruell U caMoyOuiiCTBOM, TOSIBIISET-
csi Bc€ Ooubllle TAaHHBIX, CBUICTEILCTBYIOMIUX 00 aHO-
manusax [THC, cBsizaHHBIX ¢ BOCMAJICHUEM, BKJIFOUAs Ta-
TOJIOTHIO TJIMH, aKTUBALIMIO IUKIOOKCUT€HAa3bl, HAapyllle-
HUE peryJsiliM TIyTamaTa, MOBBIIICHHE YPOBHS Oeka
S100B, oxuciutenbHbIll cTpecc u auchynknuo ['Ob
[IPU CYHIIHJIAJILHOM MOBeIeHuH [8].

Llenvio 0annoeo 0630pa SBISETCS CUCTEMATU3ALMS
JAHHBIX O POJIM BOCTIAJIUTENLHBIX MPOIECCOB B (HOpMU-
POBaHMH CYHMIMIATBHOTO PHCKAa M BO3MOXHOCTSX HC-
M0JIb30BAaHUsl BOCHAJIUTENBHBIX MAapKepOB C LIEJbIO0 €ro
POQUITAKTUKH.

Bocnanumenvnvie mapkepol npu cyuyuoax

VY nmauueHToB C JIENPECCHBHBIM PacCTPOMCTBOM U
CYMIMJAIBHBIM TIOBEJCHUEM OTMEYAeTCs OTYETIUBOE
M3MEHEHHE IIUTOKWHOBOTO POt — IucOalaHC ypOB-
HEH Mpo- U INPOTHUBOBOCHAINUTENBHBIX LUTOKHHOB. Tak,
OBUIO MMOKa3aHO, YTO Y MAIMEHTOB C CYHUIUAHBIMH MO-
neiTkamu (CII) B aHaMHe3e 0OHapy KUBaIKCh MOBBIIIECH-
sble [L-6 u TNF-a, a Takke CHUKEHHBIC KOHIICHTPAITUH
IL-2 [9] no cpaBHEHUIO KaK ¢ HECYUIMJIATbHBIMU MalU-
€HTaMH C JIETIPECCUBHBIM PAaCCTPOHUCTBOM, TaK U CO 3]10-
POBBIM KOHTPOJIEM.

O CylecTBEHHOM BKJIAJE€ HapyIIEHWH MMMYHHOH
CUCTEMbl B MEXaHM3Mbl (POPMUPOBAHUS PUCKA CYHUIU-
JAJIbHOTO TOBE/ICHUSI CBUJIETEIbCTBYET HE TOJIBKO IO-
BBIIIEHWE MPOBOCHAIUTEIbHBIX IIUTOKUHOB B mepude-
pUYECKOM KPOBOTOKE, HO W 3HAYUTEIHHOE yBEINYCHUE
YPOBHSI MapKepOB BOCIIAJICHUS B TOJIOBHOM MO3TE KEPTB
camoy6Omiicts [10]. B mocmepTHbIX O0pasmax TkaHen
TOJIOBHOTO MO3Ta CyHMIHICHTOB Oblla OOHapyskeHa Io-
BoimenHass PHK skcnpeccus 1L-13 y myxuun, IL-4 —y
KCHILMH, a TaKKe IOBBIIICHHAs, HO HE3HAYUTEIbHas
skcnpeccus nuroknHa TNF-a y nocneanux.

researchers have suggested a similar neu-
roinflammatory basis for the formation of
suicidal behavior [5]. Indirect confirmation
of this theory was found in the fact that, for
example, patients receiving pro-
inflammatory cytokines (in particular, inter-
feron-beta for the treatment of multiple scle-
rosis) demonstrated an increased risk of
suicidal thoughts or suicide attempts [6]. In
this regard, the authors proved that patients
with depressive disorder and high suicidal
tendencies had significantly higher inflam-
matory index scores based on the levels of
tumor necrosis factor-o (TNF-a), interleu-
kin-6 (IL-6), interleukin-10 (IL-10) and C-
reactive protein (CRP) [7]. Based on reports
linking cytokines to depression and suicide,
there is increasing evidence of CNS abnor-
malities associated with inflammation, in-
cluding glial pathology, cyclooxygenase
activation, glutamate dysregulation, in-
creased S100B protein levels, oxidative
stress, and BBB dysfunction in suicidal
behavior [8].

The aim of this review is to systematize
data on the role of inflammatory processes
in the formation of suicidal risk and the
possibilities of using inflammatory markers
for the purpose of its prevention.

Inflammatory markers in suicide

In patients with depressive disorder
and suicidal behavior, there is a clear
change in the cytokine profile — an imbal-
ance in the levels of pro- and anti-
inflammatory cytokines. Thus, it was shown
that patients with a history of suicide at-
tempts (SA) had increased IL-6 and TNF-a,
as well as decreased concentrations of 1L-2
[9] compared to both non-suicidal patients
with depressive disorder and healthy con-
trol.

The significant contribution of immune
system disorders to the mechanisms of for-
mation of the risk of suicidal behavior is
evidenced not only by an increase in pro-
inflammatory cytokines in the peripheral
bloodstream, but also by a significant in-
crease in the level of inflammatory markers
in the brain of suicide victims [10]. In
postmortem samples of brain tissue from
suicide victims, increased RNA expression
of IL-13 was found in men, IL-4 in wom-
en, as well as increased but insignificant
expression of the cytokine TNF-a in the
latter.
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OnHuM U3 MPOILECCOB, KOTOPBIM TaKXKe paccMaTpu-
BaeTCs B OTHOIIEHWU B3aMMOCBSI3U JCTPECCHH, PHCKa
CyMLIUJa U BOCHAJICHUS, SBISETCS CTUMYJIHpyeMas Iu-
TOKMHAMU BbIpaboTka kuHypeHnHa (KYN) u3 TpumnTo-
¢ana (TRP). /lanHble MCCleTOBaHUI CBUICTECIBCTBYIOT
0 ToM, yTo yBenudeHne KYN B CIMHHOMO3TOBOM XKUA-
KOCTH (JIMKBOPE) CBSI3aHO C JIEMPECCUBHBIMUA CUMITOMA-
MU, BTOPUYHBIMH 10 OTHOILIEHUIO K AaKTUBALUU HUMMY-
nuteta [11]. KYN moxeT u3MeHaATs aodaMuHepruye-
CKHIM W TIJIyTamMaTepruyecKuil TOHYC, TEM CaMbIM CIIO-
COOCTBYSI TOBBIIICHHOMY BO30YXIEHHUIO, KUTALUU U
UMITYJIbCUBHOCTH — BaXXHBIM KJIMHHUYECKUM (aKTopam
pucka camoyowuiictB [12]. Takxke ObUIO TOKa3aHO, YTO
KYN mnu1a3mbl KpoBU U CBSI3aHHBIE C HUM MOJIEKYJISIPHbIE
IyTH MOTYT OBITh BOBJICYEHBI B NATO(PHU3UOIOTHUIO CYH-
IMaaIbHOTO TIoBeaeHus [13].

Courtet P. ¢ xomeramu [8] Opl1a MpeIoxKeHa KOM-
IUIEKCHAs MOJelNb, (OKyCHpYIOLIasics Ha BIMSHUU HM-
MYHHOW CHUCTEMbI Ha MaTO(U3UOJIOTHIO CYUIHIAIEHOTO
MOBE/ICHUs, B KOTOPOH JKECTOKOE 0OpallleHue B JIETCTBE,
HapylIeHne cHa, HHPEKIUU U APYTUEe CTPECCOPHI BBI3BI-
BAIOT XPOHUYECKOE BOCHAIUTENBbHOE COCTOsiHME. OHUM
W3 TOCJICJICTBUI aBTOPHI CUUTAIOT HAPYIICHUE DPETyJsi-
g0t TUMOTaTaMO-TUTIO(PU3aPHO-HAITOYEYHUKOBON
(I'TH) cuctemsl, MOBBINIEHWE YPOBHS KOPTU30Ja M aK-
THUBALMIO MHJI0JIAMUH-2,3-TMOKCUT€HA3bl, KOTOpas MpH-
BOJUT K TMOBBIIIEHUIO YpoBHs aronucra NMDA-
PELENTOPOB U CHIKEHUIO YPOBHS CEPOTOHHHA.

Hecmotpst Ha gocTaTOYHOE KOJUYECTBO M3YUECHHBIX
OMOMapKepoB, HCIIOJIB30BAHME JAHHBIX IIOKa3aTesei
3aTPyIHEHO B YCJIOBHUSAX HEOTJIOKHOW MOMOIIIH, a TAaKKe
C TPYZIOM BOCIPOU3BOJUMO, TPYAOEMKO M SKOHOMHYE-
cKku Manod((HEeKTUBHO i PYTHHHOTO TPHUMEHEHHS.
XOpoI10 M3BECTHO, YTO B OTBET HA BHEIIHWE CUTHAJbI
(HampuMep, IUTOKMHBI BO BpeMsl BOCTIAJIEHUs) CTaOMIIb-
Hasi BBIPAOOTKA Pa3IMYHBIX THIIOB KIETOK KPOBH CMe-
m1aercsi, OOBIYHO B CTOPOHY BBIPAOOTKM OOJIBIIETO KO-
JUYECTBAa KJIETOK BPOXKIEHHOTO WMMYHHTETa (HAIpH-
Mep, 6a30puiIoB, HEUTPOPUIIOB U T.J.), 38 CUET IPUTPO-
10332, Merakapuornod3a u Jumdonod3sa [14].

Ha ocHoBanum 3TOro B mocienHee BpeMsi B 30HY
MOBBIIIICHHOTO BHUMAaHHUS B 00JACTH M3YYCHHS CHCTEM-
HOTO BOCTIAJICHUS, & TAK)K€ HEMPOBOCIAIICHUS B YaCTHO-
cTH, BouuM HeiTpoduiabHO-TUMboruTapHoe (NLR),
MoHouuTapHo-mumdonurapHoe (MLR) u TpomGouuTap-
Ho-muMdouutapHoe (PLR) cooTHomenus, a Takxke HH-
JIEKChl CUCTEMHOI'0 UMMYHHOTro Bocnanenus (SII, konu-
YeCTBO TPOMOOIIMTOB e KOJMYECTBO HEHUTpodmioB /
JTUMQOIMTOB) U CUCTEMHOW BOCHAIMTEIHLHOUW pEaKInuu
(SIRI, kommgecTBO HEUTPO(DUIOB X KOJIUYECTBO MOHO-

One process that has also been impli-
cated in the relationship between depres-
sion, suicide risk, and inflammation is the
cytokine-stimulated production of
kynurenine (KYN) from tryptophan (TRP).
Research evidence suggests that increased
KYN in the cerebrospinal fluid (CSF) is
associated with depressive symptoms sec-
ondary to immune activation [11]. KYN
may alter dopaminergic and glutamatergic
tone, thereby promoting increased arousal,
agitation, and impulsivity, important clini-
cal risk factors for suicide [12]. It has also
been shown that plasma KYN and its asso-
ciated molecular pathways may be in-
volved in the pathophysiology of suicidal
behavior [13].

Courtet R. with colleagues [8] pro-
posed a comprehensive model focusing on
the influence of the immune system on the
pathophysiology of suicidal behavior, in
which childhood abuse, sleep disturbance,
infection, and other stressors cause a chron-
ic inflammatory state. The authors consider
one of the consequences to be dysregulation
of the  hypothalamic-pituitary-adrenal
(HPA) axis, increased cortisol levels and
activation of indoleamine 2,3-dioxygenase,
which leads to increased levels of NMDA
receptor agonist and decreased serotonin
levels.

Despite the sufficient number of bi-
omarkers studied, the use of these indicators
is difficult in emergency settings, and is also
difficult to reproduce, labor-intensive and
economically ineffective for routine use. It
is well known that in response to external
signals (e.g. cytokines during inflamma-
tion), the steady production of various types
of blood cells is shifted, usually towards the
production of more innate immune cells
(e.g. basophils, neutrophils, etc.), due to
erythropoiesis, megakaryopoiesis and lym-
phopoiesis [14].

Based on this, the neutrophil-
lymphocyte (NLR), monocyte-lymphocyte
(MLR) and platelet-lymphocyte (PLR) rati-
os have recently received increased atten-
tion in the field of studying systemic in-
flammation, as well as neuroinflammation
in particular. The same refers to indices of
systemic immune inflammation (SII, plate-
let count e neutrophil/lymphocyte count)
and systemic inflammatory response (SIRI,
neutrophil count x monocyte/lymphocyte
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IUTOB / TUMQOIMTOB) — TeMaToJiorTndeckue kKod3hdumm-
entsl cucremHoro Bocnanenus: (I'KCB). Jlannbie coot-
HOILIGHUS YK€ OIHMCAaHbl U UCMOJb3YIOTCS B COMaTHue-
CKOM 3BeHe [15], akTUBHOE XK€ M3y4Y€HHUE JAAHHBIX COOT-
HOLICHUM TMpU INCUXUYECKUX PACCTPOMCTBAX TOIBKO
HauyMHAET IPOBOAUTHCA [ 16].

I'emamonocuueckue kodppuyuenmvl cucmemHozo
socnanenus (I'’KCB) 6 oyenke cyuyuoanroHocmu

B Hactosimee Bpemsl B JMTEparype NpeACTaBICHO
CpaBHUTENRHO HebombIoe uncio uccieaoannii ' KCB
IpU CyHUUAAX M UX Pe3yibTaTbl JOCTATOYHO Bapua-
O0cnpHBl. OCHOBHBIC PAOOTBHI IO OIEHKE B3aUMOCBSI3H
I'KCB c¢ pa3nu4HbIMU acleKTaMM CyULMIAIbHBIX HJ€a-
TOPHUKH U TIOBEJICHUS TIPE/ICTABICHBI B TAOJIHUIIE.

B npezacraBneHHBIX BBILIE HCCIAEAOBAHUSAX, HA HAIl
B3I/, B MEPBYIO ouepens oOpamaroT Ha ce0si BHUMA-
HUE 0COOCHHOCTH JTu3aiiHa M BBIOOPOK, KOTOPHIE B 3Ha-
YUTENIHHOW CTENeHH MOTYT OOyClaBiIMBaTh pa3HOOOpa-
3Ue MOJIyYeHHBIX pe3yibTaToB. Tak B uccinepoBanuu P.
Puangsri u coaBt. [17] 0cHOBHO# HHTEpEC MPEACTABIIET
CpaBHEHHUE MOKa3aTelel y NaleHTOB B 3aBUCUMOCTU OT
HaJIM4YUsl CYHULUAAIBHOTO TOBEACHUS M HICATOPHUKHU:
NPOIEHT TUMQOIUTOB B ciaydae nenpeccun ¢ CIT Obut
HUKE, YeM y TMalueHTOB 0e3 CyMIUIaIbHOW uaeaTopu-
KH, 8 KOJJMYECTBO MOHOIIUTOB BBIIIE, YEM B JIBYX IPYTUX
noarpynnax nanueHtos. MLR y nanueHToB ¢ aHaMmHe-
30M MOMNBITOK CaMOYOHICTBa ObLI BBIILIE, YEM Yy MAllUEH-
TOB C JICTIPECCUBHBIM PACCTPOUCTBOM 0€3 CyHIIUAaTbHO-
IO MBILUICHHUS.

B pa6ore O. Ekinci u A. Ekinci [18] oOpamaer Ha
ce0ss BHUMaHue, yTo NLR ocraBajncs 3HauMMBIM mpe-
JMKTOPOM HEIaBHEW IMONBITKH CaMOYOHWICTBA W TOCIE
NIPUMEHEHUsI MeTo/1a OMHAPHON JIOTUCTUYECKON perpec-
CHHM, YTO, Ha HAlll B3TJISJ, MOXKET yKa3blBaTh Ha Ooiiee
BBICOKYIO CIEIM(PUIHOCTD JAHHOTO MOKA3aTelsl.

OcoOblif uHTEpeC, ¢ Hamed TOYKU 3pEHusi, Mpea-
CTaBJISIIOT MCCIENIOBAaHUS Y MAlUMEHTOB C aKTyaJlbHBIM
CYMIUIAIBHBIM TIOBEJCHHEM, KOTOPBIE IAfOT BO3MOXK-
HOCTh OLEHKH BOCHAJIMTENIBHBIX IIOKa3areiaed B “ocT-
pemmein” cTaiuy MCUXUIECKOTO COCTOSIHUS.

count) — hematological systemic inflamma-
tion coefficients (HCSI). These ratios have
already been described and used in the so-
matic level [15], but active study of these
ratios in mental disorders is just beginning
to be carried out [16].

Hematological coefficients of systemic
inflammation (HCSI) in assessing suicidali-
ty

Currently, the literature contains a rela-
tively small number of studies of HCSI in
suicides and their results are quite variable.
The main works on assessing the relation-
ship between HCSI and various aspects of
suicidal ideation and behavior are presented
in the table.

In the studies presented above, in our
opinion, what primarily draws attention is
the design and sampling features, which can
largely determine the diversity of the results
obtained. Thus, in a study by R. Puangsri et
al. [17] the main interest is the comparison
of indicators in patients depending on the
presence of suicidal behavior and ideation:
the percentage of lymphocytes in cases of
depression with SB was lower than in pa-
tients without suicidal ideation, and the
number of monocytes was higher than in the
other two subgroups of patients. The MLR
in patients with a history of suicide attempts
was higher than in patients with depressive
disorder without suicidal ideation.

In the work of O. Ekinci and A. Ekinci
[18] it is noted that NLR remained a signifi-
cant predictor of a recent suicide attempt
even after applying the binary logistic re-
gression method, which, in our opinion,
may indicate a higher specificity of this
indicator.

From our point of view, the studies in
patients with actual suicidal behavior, which
make it possible to assess inflammatory
indicators in the “acute” stage of the mental
state are of particular interest.

Tabnuya / Table 1

PesynbpTaThl 0OCHOBHBIX UcciieqoBanuii B3auMocBs3u ' KCB u cyuuuaansHocT
Results of major studies on the relationship between HCSI and suicidality

Ha3Banue, [ucTouHuK ]|
Title, [source]

I'pymriet cpaBHEHHS
Comparison groups

PesynbTar
Result

Ilono3aBucuMEIe
CTCTIEHU MOIYIIAIIUH
KPOBETBOPEHHS Y
MAIUEHTOB C TSKe-
JIBIMU JTCTIPECCHB-

79 natmenros ¢ MDE (DSM-
V), B TOM 4uce:

—n=48 — ¢ CII B anaMHe3E€;
—n=31 - 06e3 CII;

Meron riaBHBIX KOMIIOHEHT: KiacTepsl nanueHtoB ¢ MDE
6e3 CII ¥ KOHTPOJBHOI TPYMITBI MEPEKPHIBAIUCH B 3HAYU-
TeJIbHOU cTemneHH, kiactep naruerToB ¢ MDE ¢ CIT mumb
YaCTHUYHO COBMAAAN ¢ KJIACTEpOM KOHTPOJSI — YETKO OTHe-
JSUTUCh OT Sijpa KOHTPOJILHOTO KJIACTEpa MAIMEeHTHI KEH-
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HBIMH 3IU301aMU
CBSI3aHBI C IIOIBITKA-
Mu cyunuaa [2].

Sex-dependent
grades of haemato-
poietic modulation in
patients with major
depressive episodes
are associated with
suicide attempts [2].

93 yenoBeka — KOHTPOJIbHAS
rpyrmmna

79 patients with MDE (DSM-
V), including:

—n=48 — with a history of SB;
— =31 — without SB;

93 people — control group

ckoro moia. Y sxkeHuwH ¢ MDE HaGmoganocs 3HaunMoe
yBenmuenue RBC 6e3 m3menenns RDW, y MyxuuH ke u3-
MeHeHnss MCV u RDW Obutr 3HaUMMBI TOJIBKO B COYCTAHUHT
¢ CII. He3naunMmasi TeHACHIUS K TPOMOOITUTO3Y IPH 3HA-
yuMoM cHuwkeHuu MPV y nanuentros ¢ MDE no cpashe-
HHUIO C KOHTPOJIEM, IPHYEM pPAa3HUIA B ITHX MEPEMEHHBIX
ObLTa 3HAYUTEIBHOM 1/t Oonbinel y manueHToB ¢ MDE ¢
CIT (p=0,008). ¥ naumentoB ¢ MDE c CII nabmonanach
tegaeHws K T NLR u 3Hagntensaomy | MLR (p=0,017).
Principal component method: the clusters of patients with
MDE without SB and the control group overlapped to a large
extent, the cluster of patients with MDE with SB only partial-
ly coincided with the control cluster — female patients were
clearly separated from the core of the control cluster. In wom-
en with MDE, there was a significant increase in RBC without
changes in RDW, while in men, changes in MCV and RDW
were significant only in combination with SB. There was a
non-significant trend towards thrombocytosis with a signifi-
cant reduction in MPV in MDE patients compared to con-
trols, with the difference in these variables being significant
and/or greater in MDE patients with SB (p=0.008). MDE
patients with SB showed a trend toward 1 NLR and a signif-
icant | MLR (p=0.017).

CooTHolleHHe
HEUTpOQUIOB U
TUMQOIUTOB: TI0-
TEHIMaIbHBIM HOBBIN
nepuhepUICCKHin
OroMapkep CyHIIHu-
JATBHOTO TIOBEACHUS

[3].

Neutrophil-to-

lymphocyte ratio: A
potential new periph-
eral biomarker of
suicidal behavior [5].

402 nammenta ¢ MDD ¢ CII B

aHaMHe3e:

—n=126 ¢ megaaumu CII (<7
JHel Hazan);

— n=276 ¢ paBaumu CII (>8
JTHEH Hazan);

—n=136 ¢ MDD 6e3 CII

Bce nanuenTs! nosryyanu

AHTHJICTIPECCAHTHI

402 patients with MDD with a

history of SB:

—n = 126 with recent SB (<7
days ago);

— n = 276 with long-standing
SB (>8 days ago);

—n = 136 with MDD without
SB

All patients received antide-
pressants

NLR (p=0,005) u PLR (p=0,024) nauuenrtos ¢ CII > NLR u
PLR marmentos 6e3 CII. MLR 3HauuMoO CBsi3aHO ¢ BO3pac-
toM miepBoii CII (p=0,020). 3HaunMbIe KOPPEISAIHHA MEKIY
NLR u PLR (p<0,001), NLR u MLR (p<0,001) u MLR u
PLR (p<0,001). CraTucTHYECKH 3HAYMMBIX PA3THIUH MEX-
ny aeyms noarpymmamu ¢ CIT o6Hapyxkeno He 0pu10. NRL
marentoB ¢ MDD 6e3 CIT < NRL mammentos ¢ MDD ¢
vegasaumu CII (p = 0,003) u gapanmu CIT (p=0,0006).
IIpennaraemoe npenenbHoe 3HayeHue NLR, accouuumpo-
BagHOoe ¢ puckoM CII B Oymymem — 1,30 (4yBCTBHTENB-
HOCTh = 75% u crieruduaHOCTh = 35%).

NLR (p= 0.005) and PLR (p= 0.024) of patients with SB >
NLR and PLR of patients without SB. MLR is significantly
associated with age at first SB (p=0.020). Significant corre-
lations between NLR and PLR (p<0.001), NLR and MLR
(p<0.001) and MLR and PLR (p<0.001). No statistically
significant differences were found between the two sub-
groups with SB. NRL of MDD patients without SB < NRL
of MDD patients with recent SB (p=0.003) and long-
standing SB (p=0.006). The proposed NLR cutoff value
associated with future risk of SB is 1.30 (sensitivity =75%
and specificity = 35%).

TloTeHnuansHas
TOJIE3HOCTD Iapa-
METPOB 001IET0
aHaln3a KPOBHU H
KOd(PHUIIEHTOB
BOCITAJICHUS B Kaye-
CTBE IPOCTHIX OHO-
MapKepoB JeNPeCcCHn
1 pUCKa CaMOyOwmii-
CTBa y TIOAAPOCTKOB C
OOJBIINM JeTIpec-
CHBHBIM PacCTpoi-

137 panee HeneueHHBIX
(«HAMBHBIX») aMOyTaTOPHBIX
MAIMEeHTOB ¢ major depressive
disorder (MDD) no DSM-5
(18-24 rona):

1) marmentst ¢ MDD 6e3 cyu-
IUAaIbHEIX MbIcied (MDD
non-SI);

2) manueHTs! ¢ MDD c¢ cyu-
LU ITBHBIMU MBICIISIMU
(MDD 8SI);

3) manuentsl ¢ MDD c cyn-

WBC, Neu%, PLT, NLR u PLR y nanuentoB ¢ MDD >
WBC, Neu%, PLT, NLR u PLR y 310poBbIX JHuII.

Lym% y nmanmentos ¢ MDD < Lym% 310poBOro KOHTpOJISI.

Cpagnenue nooepynn MDD:

3HauutenbHble paznuaus B WBC, Neu%, Lym%, Mon#,
PLT, NLR, MLR u PLR mexnay rpymmamu (MDD non-SI,
MDD SI, MDD SA).

Neu% MDD non-SI, MDD SI, MDD SA > Neu% 310poBo-
TO KOHTPOJIS.

Lym% MDD non-SI, MDD SI, MDD SA < Lym% 3n0poBo-
TO KOHTPOJIS.

NLR y MDD non-SI, MDD SI u MDD SA > NLR 3z0poBo-
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CTBOM, paHee He
MPUHUMABIIUX
nekapcta [17].

Potential usefulness
of complete blood
count parameters and
inflammatory ratios
as simple biomarkers
of depression and
suicide risk in drug-
naive, adolescents
with major depres-
sive disorder [17].

UIAJTbHBIMU TTOTIBITKaMH
(MDD SA).
n=56 — 370pOBBIH KOHTPOJIb

TspKecTh CyHITMIANIBHOCTH —
mkana 8Q — MOIyb U3
M.LN.I: orcyTcTBHE CyuLu-
nanbHOTro prcka (0), Hu3Kul
CYHIMIANBHBINA puck (1-8),
yMepeHHbIH puck (9-16) u
BBICOKUII pHck (> 17)

137 previously untreated (“na-
ive”) outpatients with major
depressed disorder (MDD)
according to DSM-5 (18-24
years):

1) patients with MDD without
suicidal thoughts (MDD non-
SI);

2) MDD patients with suicidal
ideation (MDD SI);

3) patients with MDD with
suicide attempts (MDD SA).

n=56 — healthy control

Suicidality severity - 8Q scale
- module from MINI: no sui-
cide risk (0), low suicide risk
(1-8), moderate risk (9-16)
and high risk (> 17)

TO KOHTPOJISL.

PLT u PLR y MDD non-SI > PLT u PLR 3710poBoro xoH-
TpOJIsL.

Mon# 1 MLR y MDD SA > Mon# nu MLR 310poBoro xos-
TpoIs

Cpasnenue nayuenmog ¢ MDD c¢ pasnuunvivu munamu
CyuYUOaIbHO20 NOBEOSHUs.

Lym% y MDD ¢ SA <Lym% y MDD non-SI.

Mon# y MDD ¢ SA > Mon# y MDD non-SI u MDD ¢ SI.
MLR y MDD SA > MLR y MDD non-SI.

Ornenka o 8Q nMmena cnadyro KOPPESIHIO ¢ KOJTHIECTBOM
WBC, Neu%, Lym%, Mon#, NLR u MLR.

WBC, Neu%, PLT, NLR and PLR in patients with MDD >
WBC, Neu% , PLT, NLR and PLR in healthy individuals.
Lym% in patients with MDD < Lym% of healthy controls.
Comparison of MDD subgroups:

Significant differences in WBC, Neu%, Lym%, Mon#, PLT,
NLR, MLR and PLR between groups (MDD non-SI, MDD
SI, MDD SA).

Neu% MDD non-SI, MDD SI, MDD SA > Neu% healthy
control.

Lym% MDD non-SI, MDD SI, MDD SA < Lym% healthy
control.

NLR in MDD non-SI, MDD SI and MDD SA > NLR of
healthy controls.

PLT and PLR in MDD non-SI > PLT and PLR in healthy
controls.

Mon# and MLR in MDD SA > Mon# and MLR in healthy
controls

Comparison of MDD patients with different types of suicidal
behavior:

Lym% in MDD with SA < Lym% in MDD non-SI.

Mon# for MDD with SA > Mon# for MDD non-SI and
MDD with SI.

MLR for MDD SA > MLR for MDD non-SI.

The 8Q score had a weak correlation with the number of
WBC, Neu%, Lym%, Mon#, NLR and MLR.

CBs13b MEXKILy CyHITH-
JIaTbHBIM TIOBEACHH-
€M, JIMIHUIHBIM IIPO-
(uIeM U BSIIOTEKY-
UMM BOCTIAJICHUEM Y
MIAIMEHTOB C 0O0Jb-
LIUM JEIPECCHUBHBIM
paccTpoiicTBOM:
crierdraeckast
CBSI3b C COOTHOIIIEHH-
€M HeWTpo(HIIoB 1
mumpornmToB [18].

The connections
among suicidal
behavior, lipid pro-
file and low-grade
inflammation in
patients with major
depressive disorder:

139 namuentos ¢ MDD:

— n=37 — ¢ CII B nocneguue
15 nueii (SA);

— n=102 — ne cosepuanu CII
B mocneanue 15 mueit (y 4 —
CII B anamuese!) (NSA).
KonTtponsnas rpynna — n=50
Ha momenT 3ab6opa kpoBu
Teparuy He MOJyYaid, OHa-
KO JI0 TOCIUTAJIN3aIUH PEry-
JSIPHO TTPUHUMAJIHN TICUXO0-
TPOIIHBIE MperapaThl

139 patients with MDD:

—n =37 — with SB in the last
15 days (SA);

—n = 102 — did not commit
SB in the last 15 days (4 had a
history of SB!) (NSA).
Control group —n =50

At the time of blood sampling,

NLR u CPBb nammentos SA > NLR u CPb NSA namnuentos
1 KOHTPOJIS

IIpu paccmotpenun CPb kak kaTeropuanbHOIO MOKazaTesst
[BBICOKHIT (>3)/HOpManbHEI ypoBernb CPB (<3)] ormuunit
HEe 00HApYKEHO.

Bunaphas norucTiueckas perpeccus BKII0Yana CyHInaaib-
HbIi1 anamue3 (SA) ($=5,06; Exp p=0,006% 95 C.1.% 0,001-
0,098; p<0,001) u NLR (B=2,322, Exp B=3,46% 95 C.1.%
1,962-6,102; p<0,001) xak MpPOTHOCTUYECKHE TIEpEMEHHBIC
CYMIMIAIBHOTO cTaTyca y nanuentos ¢ MDD./

NLR and CRP of SA patients > NLR and CRP of NSA pa-
tients and controls

When CRP was considered as a categorical indicator [high
(>3)/normal CRP (<3)], no differences were found.

Binary logistic regression included suicide history (SA)
(B=5.06 ; Exp B =10.006 % 95 CI'4 0.001 - 0.098 ; p< 0.001)
and NLR (B= 2.322, Exp B= 3.46% 95 CI' 1.962-6.102;
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a specific relation-
ship with the neutro-
phil-to-lymphocyte
ratio [18]

they were not receiving thera-
py, but before hospitalization
they were regularly taking
psychotropic medications

p<0.001) as predictive variables of suicidal status in patients
with MDD.

Buoxumuueckue
MPEAUKTOPHI B TIOKa-
3aHHSX B OTACICHUH
HEOTJIOKHOM MOMO-
IIY TTOCTIe MOMBITKH
cynmuaa [19].
Biochemical predic-
tors in presentations
to the emergency
department after a
suicide attempt [19].

n=46 — maueHTsl OTACICHHIE
HeoTiokHOM oMo ¢ CII,
n=45 — KOHTpOIJIFHAS TPyTIa

n=46 — emergency department
patients with SB,
n=45 — control group

CPBb (p=0,000), NLR (p=0,009), MPV (p=0,000), WBC
(p=0,000) rccaemyemMoii rpymImbl> TeX K€ IMoKa3aTee KOH-
TPOJIA.

CRP (p=0,000), NLR (p=0,009), MPV (p=0,000), WBC
(p=0,000) of the study group > the same control indicators.

OreHKa mapaMeTpoB
BOCTIAJICHUS Y MallU-
€HTOB, COBEPIIINB-
IIHUX TIOTBITKY CaMo-
yOwuiicTBa myTem
IpuemMa JIeKapCTBEH-
HBIX cpencts [20].

Evaluation of in-
flammatory parame-
ters in patients who
attempted suicide by
taking drugs [20].

124 manueHTa ¢ NOMBITKAMA
OTpaBJICHUS

JlBe Touku 3a00pa KpOBU: IpU
MOCTYIUICHUH, TIPH BBITTHCKE
(uepes 24-72 yaca)

20,1% (n=25) umenu paHee
NICUXHATPUYCCKHUE TUATrHO3BI
(TpeBOKHOE PacCTPOMCTBO,
JICTIPECCUBHOE PacCTPONCTBO,
BAP, mm3odpenus u OKP);
9,6% (n=12) — cynunHsIe
MIOTIBITKY B aHAMHe3¢e/

124 patients with attempted
poisoning. Two blood collec-
tion points: on admission,
upon discharge (after 24-72
hours). 20,1% (n=25) had
previous psychiatric diagnoses
(anxiety disorder, depressive
disorder, bipolar disorder,
schizophrenia and OCD);
9.6% (n=12) — history of sui-
cide attempts

— WBC, RBC, PLT, Neu, NLR, PLR, Hb, HCT, MCHC nu
PCT mpu mocTymieHun > TeX K€ MoKas3aresiel Mpu BbI-
nucke (p<0,05);

— MCV, MPV u RDW, Eos npu nocrymieHuu < TexX ke
nokasatesnei mpu Beinucke (p<0,05);

— 3naunmas koppensaus (r=0,577; p<0,001) mexxy NLR u
PLR npu nocrynnenuu.

— WBC, RBC, PLT, Neu, NLR, PLR, Hb, HCT, MCHC and
PCT on admission > the same indicators at discharge
(p<0.05);

— MCV, MPV and RDW, Eos at admission < the same indi-
cators at discharge (p<0.05);

— Significant correlation (r=0.577; p<0.001) between NLR
and PLR at admission.

Mosker 11 COOTHO-
[ICHUE HEUTPO(PHIOB
1 TAM(OLUTOB
IpecKa3aTh Bepo-
ATHOCTH CaMOyOHii-
CTBa y MAIUCHTOB C
GoJbILION JlenpeccH-
eit? [21]

Can Neutrophil
Lymphocyte Ratio
Predict the Likeli-
hood of Suicide in
Patients with Major
Depression? [21]

27 MaIeHTOB C YHHUIIOJIAPHOH
Jenpeccueit B mepBeie 4 yaca
mocie CII (mepemo3mpoBka
IIpenaparos).

26 MAIMeHTOB C YHHUIIOIAPHON
nenpeccueii 6e3 CII.
Kpumepuii uckniouenus: npu-
€M HECKOJIbKUX aHTHJeNpec-
CaHTOB, KJIO3alWHA, JIUTHI WU
mpouenypa OCT B TeueHue
MOCJIE/IHUX TPEX MECSILIEB.

27 patients with unipolar de-
pression in the first 4 hours
after SB (drug overdose).

26 patients with unipolar de-
pression without SB. Exclu-
sion criteria: use of multiple
antidepressants, clozapine,
lithium, and ECT procedure
within the last three months.

CraTHCTHYECKH 3HAYUMBIX PA3IMYUi MEXIy TpyIIaMu Io
NLR, PLR, and SII ve ob6HapyxkeHO.

Statistically significant differences were not found between
groups in NLR, PLR, and SII.
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MoxHo 51 ipeacka-
3aTh CyHIHJAIBHOE
TIOBE/ICHHE U CE30H-
HOCTh CaMOyOHUICTB
[0 BOCHAJIHUTEIbHBIM
napamerpam y moj-
poctkoB? [24]

Can suicide behavior
and seasonality of
suicide be predicted
from inflammatory
parameters in adoles-
cents? [24]

193 uyenoBeka B mepBbie 6 u.
nocye CII (cpemHuii Bo3pact —
16 ner),

n=109 — KOHTpoOIbHasA Ipymnmna
(cp. Bozpact — 15 met)/

193 people in the first 6 hours
after SB (mean age — 16),
n=109 — control group (mean
age — 15)

WBC, MPV, NLR, MLR u PLR uccnenyemoii rpymnmst >
TeX e MoKa3areei KOHTPOoIbHOI rpymms! (p<0.001).

HGB u Lym# uccnenyemoil rpynisl < Tex ke Ioka3aTesnei
KOHTpOJbHOM rpynmnsl (p<0,001).

WBC, MPV, NLR, MLR and PLR of the study group > the
same indicators of the control group (p<0.001).

HGB and Lym# of the study group < the same indicators of
the control group (p<0,001).

IToxa3arenu nokasa-
TeJel KpOBU Kak
HMHJUKATOPBl BOCIA-
JIeHUs y JeTel U

MMOAPOCTKOB C AMATHO-

30M JICIPECCUBHOE
pacctpoicTBo [25].
Blood count parame-
ters as inflammation
indicators in children
and adolescents diag-
nosed with depressive
disorder [25].

n=58 — nuna 9-16 ner ¢ nua-
rHo3oM MDD (DSM-V)

n=15 — ¢ cyuuMIaiIbHBIM IO-
BEJICHHEM

n=90 — KOHTpOJNbHAs rpymma/

n=58 — 9-16 years olds diag-
nosed with MDD (DSM-V)
n=15 — with suicidal behavior
n=90 — control group

PLR rpymmnst ¢ MDD 6e3 cyunuaanpHoro nmoseneHus > PLR
koHTpOIs (p<0,01).

Hb u Htc rpymmsr MDD ¢ cynmuaanbHBEIM TOBEICHHEM <
Hb u Htc xonTponbHoit rpynmst (p<0,001).

RDW rpynnet MDD ¢ cyunuaansseiM noseaeaueMm > RDW
rpymmst MDD (p<0,01).

PLR of the MDD group without suicidal behavior > PLR of
controls (p<0.01).

Hb and Htc of the MDD group with suicidal behavior < Hb
and Htc of the control group (p<0.001).

RDW of the MDD group with suicidal behavior > RDW of
the MDD group (p<0.01).

CooTHoleHne
HelTpodmoB U
TUMQOIUTOB
TPpOMOOIIMTOB K
TUMQOIUTaM KaK
OroMapKepbl CyHIIU-
JATLHOTO TIOBECHUS
y AeTell 1 moapoct-
KOB C Jerpeccueit
UJIM TPEBOIO, MOJIY-
YarOIUX CEICKTUB-
HBIC HHTHOUTOPHI
oOpatHOTO 3axBara
cepoToHuHA [26].

Neutrophil to-
lymphocyte and
platelet-to-
lymphocyte ratios as
biomarkers for
suicidal behavior in
children and adoles-
cents with depression
or anxiety treated
with selective sero-
tonin reuptake inhibi-
tors [26].

n=91 (6-18 ner, 56 neByek,
35 roHOMICH) ¢ YHUIIOISAPHOMH
JIeTIpecCueil U TPEBOXKHBIMHU
paccTpoiictBamu o DSM-5;
n=22 — CII B anamHe3e

YV 31 yuactHuka — CHO3C-
ACCOIMMPOBAaHHAs CyHLH-
nansHOCTH (y 4 — CII)

Tepanus: 8 Henenb MOTydain
(yokcetun (BTopast TO4Ka)

n=91 (6-18 years of age, 56
girls, 35 boys) with unipolar
depression and anxiety disor-
ders according to DSM-5;
n=22 — history of SB

31 participants had SSRI-
associated suicidality (4 had
SB)

Therapy: received fluoxetine
for 8 weeks (second point)

NLR (p=0,001) u PLR (p=0,04) B nepBoii Touke y marueH-
ToB ¢ CII B anamue3ze > NLR u PLR nauwmenros 6e3 CII B
aHaMHe3e

3HaunMMble KOPPENSLMH Ui TOAMIKAIBl CyHIHIATbHBIX
meicieir C-SSRS ¢ NLR (r=0,385, p value =0,002) u PLR
(r=0,338, p value =0,008) B mepBoii ToUKe.

NLR 0ObUT TOCTOBEpHO CBSI3aH € MPOILIOH MOIBITKON camMo-
youiicTBa ¢ moporoBeiM 3HaueHneM NLR=1,76 (AUC=0,75
(95% CI1=0,63-0,88, sensitivity =73%, and specificity =
71%, p value =0,003)).

CHO3C-accoyuuposannas cyuyudaibHOCmy.:

NLR u PLR He oTnuyanuch HU B NEPBUYHOM TOYKE, HU
gepe3 8§ Hemenb Tepamuu y mnanuentoB ¢ CHO3C-
ACCOIMMPOBAHHON CYHUITHIAIBHOCTRIO U 03 Heé.

NLR (p=0,001) and PLR (p=0,04) at the first point in pa-
tients with a history of SB > NLR and PLR in patients with-
out a history of SB

Significant correlations for the C-SSRS suicidal ideation
subscale with NLR (r=0.385, p value =0.002) and PLR
(r=0.338, p value =0.008) at the first point.

a cutoff value of NLR=1.76 (AUC= 0.75 (95% CI= 0.63—
0.88, sensitivity =73%, and specificity = 71%, p value =
0.003)).

SSRI-associated suicidality:

NLR and PLR did not differ either at baseline or after 8
weeks of therapy in patients with and without SSRI-
associated suicidality.

CooTHomeHue
HEeWTpoHIOB N
TUMQOIUTOB, TIPEI-
CKa3bIBAIOIIEE PHUCK
camoyOuiicTBa y
9YTHMHUYECKUX

83 mauuenta ¢ BAP I B ayTu-
mun (DSM-IV):

n=36 — CII B anaMHe3e,

n=47 — orcyrctue CII B
aHaMHe3e.

Konrponpaas rpymma — 73

He 6b110 00Hapy»eHO 3HAYUMBIX aCCOLMAIMI MEXIy Ts-
XKecTplo 3a0oseBanus (oneHeHHBIX M0 YMS u MADRS) u
NLR un SBQ-R (The Suicide Behaviors Questionnaire-
Revised). CraTuctruecku 3HaUMMasi KOPPEIAIHS CpeIHEH
cutel Mexay NLR u SBQ-R (r=0,386, p=0,032).

HocroBepHo Goisiee Bbicokui mnokazatenb NLR (F=6,655,
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MAMEHTOB ¢ OHIIO-
JIIPHBIM PacCTpPOM-
CTBOM: YMEPEHHBIN
3¢ dexT ceMeitHoro
anamHesa [27].

Neutrophil-to-
lymphocyte ratio
predicting suicide
risk in euthymic
patients

with bipolar disorder:
Moderatory effect of
family history [27].

YCJIOBCKa

Brutn BKIIOYEHBI TONBKO Ta-
HOUEHTHI C XOPOIIUM OTBETOM
Ha JICUCHUEC HOPMOTHMHUKaAMHU
1 aHTUACTIpECCAaHTaMU

83 patients with bipolar dis-
order I in euthymia (DSM-
IV):

n=36 — history of SB,

n=47 — no history of SB.
Control group — 73 hours per
person

Only patients with a good
response to treatment with
mood stabilizers and antide-
pressants were included

p=0,014, np=0,164), 6511 0OHapYXeH y manueHToB ¢ BAP ¢
cemerinpiM aHamHe30M CII, gem y marieHToB 0e3 ceMeiHo-
ro anamue3a CII.

NLR nmamumenros ¢ CII B anamue3e > NLR 310poBoro KoH-
tpoist (p=0,000). He 6put0 pazmanit no NLR mexmy mamu-
earamu ¢ CII u 6e3 CII (p=0,255), a Takke manueHTaMu 6e3
CII u 3mopoBeM koHTpoJieM (p=0,059).

Neu# mnanuentoB ¢ CII > Neu# 310poBOro KOHTPOJS
(p=0,027). He Obuto pasmumumii mo Neu# Kak MEXIy Maiu-
enramu ¢ CII u 6e3 CII (p=0,511), Tak Mexay manueHTaMu
6e3 CII u 3n0poBeiM KoHTpOsIEM (p=0,207).

OOHapyKeHO 3HaYNTEIbHOE YMEPEHHOE BIMSHHE CEMEWHO-
ro aHaMHe3a Ha cBs3b NLR ¢ cyuumganbHbBIM PHCKOM
(R?=0,55, F=8,006, p=0,000; NLR X ceMeclHbIi aHamHe3
CII: p=1,081, p=0,012, CI: 0,247-1,915), mpu stom NLR
SIBISIETCSI 3HAYUMBIM MPEAMKTOPOM CYHIUIAIBLHOTO PHCKa
TOJIBKO Y MTALIUEHTOB ¢ ceMeiHpIM aHamHe30M CIT (f=0,632,
p=0,019, CI: 0,110-1.154).

There were no significant associations between disease se-
verity (as assessed by YMS and MADRS) and NLR and
SBQ-R (The Suicide Behaviors Questionnaire-Revised).
Statistically significant correlation of medium strength be-
tween NLR and SBQ-R (r=0.386, p=0.032).

A significantly higher NLR (F=6.655, p=0.014, np= 0.164)
was found in patients with bipolar disorder with a family
history of SB than in patients without a family history of
SB. NLR of patients with a history of SB > NLR of healthy
controls (p=0.000).

There were no differences in NLR between patients with
and without SB (p=0.255) and between patients without SB
and healthy controls (p= 0.059).

Neu# patients with SB > Neu# healthy controls (p=0.027).
There were no differences in Neu# either between patients
with SB and without SB (p=0.511), or between patients
without SB and healthy controls (p=0.207).

A significant moderate effect of family history on the rela-
tionship between NLR and suicide risk was found (R? =
0.55, F=8.006, p=0.000; NLR x family history of SB: B=
1.081, p=0.012, CI: 0.247-1.915 ), while NLR is a signifi-
cant predictor of suicide risk only in patients with a family
history of SB ($=0.632, p=0.019, CI: 0.110-1.154).

CooTHoLIeHHE
HeNTpoHIOB U TUM-
¢doruroB u C - peak-
TUBHBII O€JIOK TIpH
HECMEPTEIIbHBIX CYH-
LUJAJIbHBIX MOTBITKAX:
MIOTIEPEYHOE MIIOTHOE
rccieaoBanue B ban-
miagent [29].
Neutrophil-to-
lymphocyte ratio and
C-reactive protein in
non-fatal suicidal
attempts: A cross-
sectional pilot study in
Bangladesh [29].

26 DalMEeHTOB € CyUUUAAIb-
HOW TONBITKOW (TepBble 24
gaca; MyTEM IMepeIo3uPOBKU
BEIIECTB WU ITOBEIICHS).

VYV 14 umenocs moaparoieecs
JIMarHOCTHKE IICUXHUYECKOE
paccTpoiicTBo.

26 patients with a suicide
attempt (first 24 hours; via
substance overdose or hang-
ing).

14 had a diagnosable mental
disorder.

NLR (U=20; p=0,001), CPb (U=38,5; p=0,019) naunenTton
¢ CII nyrém nosemenus > NLR u CPb nauuenros c¢ CII
MyTeM HepPe03UPOBKH.

CPb (p=0,440) u NLR (p=0,662) He pazinyannuch Mexmy
JMLaMH, UMeBIIMMH B anamuese CII B mponutom, u aunaMu
6e3 CII B anamHe3e.

NLR (U=20; p=0.001), CRP (U=38.5; p=0.019) of patients
with SB by hanging > NLR and CRP of patients with SB by
overdose.

CRP (p=0.440) and NLR (p=0.662) did not differ between
individuals with a past history of SB and those without a
history of SB.

CpaBHeHHe dnomap-
KEepOB BOCIAJICHUS

n=40 c memasueit CII myéem
orpasienus (18-60 ier);

NLR rpynmsl HaOmOIeHUS W KOHTPOJIBHOH TPYIIIBI HE OT-
mmyanuck. Hb (p<0,001), RBC (p<0,001) u HCT (p<0,001)

40
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(BBICOKOYYBCTBUTEb-
HBIl C-peakTUBHBIH
0€JIOK M COOTHOILICHNE
HEUTPOPHIIOB U JIUM-
(ho1MTOB) U MICUXOIIO-
THYecKol 3aboeBae-
MOCTH Yy JIUII, TIepe-
)KUBIIHUX HONBITKY
CyHLHa, TOCTABICH-
HBIX B OT/CIICHUS
HEOTJIOKHOH Mef,.
oMoy [30].

Comparison Between
Inflammatory Bi-
omarkers (High-
Sensitivity C-
Reactive Protein and
Neutrophil — Lym-
phocyte Ratio) and
Psychological Mor-
bidity in Suicide
Attempt Survivors
Brought to Medicine
Emergency [30].

n=40 — 310pOBBIH KOHTPOJIb
OneHka TpPEBOXKHOCTH IO
mxkane HADS >10 — tpeBox-
Hble; aHanoruyHo 1o HADS
(mempeccust) — >10 — cTpanma-
IOLLHUE IENIPECCUEH.

[Mauuentsr ObIIM  pa3geneHs!
Ha 4 TOATPYHIBL: TPEBOXKHO-
cynmunaneaeie  (n=24), me-
MPECCUBHO-CYHLIUIAIbHBIC
(n=23), HETPEBOXKHO — CYHIH-
nmambHBIe (n=16) U He mempec-
CHBHBIE CyHLUAaNbHbIE (N=17)

n=40 with recent history of
poisoning (18-60 years of
age);

n=40 — healthy control
Anxiety score on the HADS
scale >10 — anxious; similarly
for HADS (depression) — >10
— those suffering from depres-
sion.

The patients were divided into
4 subgroups: anxious-suicidal
(n=24), depressed-suicidal
(n=23), non-anxious - suicidal
(n=16) and non-depressed
suicidal (n=17)

rpynnsl uccnenosanus > Hb, RBC u HCT kontpous.

He Oputo pazmmumii MeXIy MalieHTaMH W KOHTPOJBHOM
rpynmoii mo MCV, MCH, WBC u PLT.

Cpasuenue noozpynn:

He ObII0 00HAPY)KEHO CTaTUCTUUECKH 3HAYMMOU Pa3HHUIIBI B
3HayeHnAX hsCRP u NLR mex 1y 4eTsIpbMsl OArpyIIamMH.
hsCRP (p=0,016) u NLR (p=0,029) nenpeccuBHO-
cynnuaaibHeIX nanueHToB > hsCRP u NLR konTpos.
hsCRP TpeBoxHO- cyuuuaanbHbIX manueHToB > hsCRP
koHTpOoist (p=0,001).

hsCRP y mn 6e3 nenpeccun > hsCRP xonTpons (p=0,005).
Koppenayuu wixan u mapxepos:

Koppemsmus mexmy hsCRP u NLR u moxazatensmu Ticu-
xuarpruecknx tectoB (HADS, Beck’s suicide intent scale
(SIS), xuagn GHQ n MMSE) He OblTa CTAaTUCTHYECKH 3HA-
YUMOM.

The NLR of the observation and control groups did not dif-
fer. Hb (p<0.001), RBC (p<0.001) and HCT (p<0.001) study
group > Hb , RBC and HCT control.

There were no differences between patients and controls in
MCV, MCH, WBC and PLT.

Comparison of subgroups:

no statistically significant difference was found in hsCRP
and NLR values between the four subgroups.

hsCRP (p=0.016) and NLR (p=0.029) in depressive-suicidal
patients > hsCRP and NLR in controls.

hsCRP of anxious and suicidal patients > hsCRP of controls
(p=0.001).

hsCRP in non-depressed individuals > hsCRP in controls
(p=0.005).

Correlations of scales and markers:

Correlation between hsCRP and NLR and psychiatric test
scores (HADS, Beck's suicide intent scale (SIS), Hindi
GHQ and MMSE) was not statistically significant.

Cpenuuii 00beM
TPpOMOOIIMTOB U
HelTpodrioB
COOTHOILICHHE JIM-
(ouuTOB Kak napa-
METpBI, YKa3bIBalo-
e

TSOKECTD HOMBITKH
camoyb6uiicTsa [32].

Mean platelet vol-
ume and neutrophil
to lymphocyte ratio
as parameters to
indicate the severity
of suicide attempt
[32].

76 manuenTos ¢ CII, B T.4.:

— 38 ¢ mombITKON cyummaa
(VSA);

— 38 ¢ mombITKON cyunmaa
(NVSA)

VSA — noseuienue, NpeKOK €
BBICOTHI, MCIIOJIb30BaHUE OI-
HECTPEJILHOTO  OpYXKHs, Tie-
CTUIIMIOB W KOPPO3HOHHBIX
BEIIIECTB;

NVSA — camooTpasnieHue.

38 — KOHTpOJIbHAS TPyIIa
Jonyckanuch MalueHThl ¢
JIETIPECCUBHBIMH / TPEBOYKHBI-
MH paccTpoiicTBaMu (OCTalb-
HBIC — UCKITIOUCHHE)

76 patients with SB, incl.:

— 38 with attempted suicide
(VSA);

— 38 with attempted suicide
(NVSA)

VSA - hanging, high jump,
use of firearms, pesticides and
COITOSIVES;

MPYV B rpynme VSA > MPV NVSA u koHTpOIIS.

PLT B rpynmnie VSA <PLT apyrux rpym.

NLR B rpynmne VSA > NLR NVSA u koHTpoOIs.

WBC B rpynnie VSA > WBC KOHTpOJIbHOM rpyIIIBL.

HGB B rpynne VSA > HGB B rpynne NVSA.

MCV, MCH B rpynne NVSA < MCV, MCH rpynn VSA u
KOHTPOJISL.

MCHC B rpynme NVSA < MCHC rpymnm VSA u KOHTPOJIS.

ITnowaaps nox xpuBoir ROC 3nauenus MPV mis VSA co-
crasuia 0.73, a 3nagyenrie NLR mis VSA cocrasumio 0.68.
OnTuManbHOE moporoBoe 3HaueHue aiusi MPV — 7,57 (uyB-
CTBUTENBHOCTE = 81,3%, cieuduanocTs = 62,1%).
OntuManbHOE moporoBoe 3HadeHue 1t NLR — 2,22 (uyB-
CTBUTENBHOCTH = 68,8%, cnerudpuanocts = 60,6%). /

MPYV in the VSA group > MPV of NVSA and control.

PLT in the VSA group < PLT in other groups.

NLR in the VSA group > NLR of NVSA and control.

WBC in the VSA group > WBC in the control group.

HGB in the VSA group > HGB in the NVSA group.

MCV, MCH in the NVSA group < MCV, MCH in the VSA
and control groups.

MCHC in the NVSA group < MCHC of the VSA and con-
trol groups.
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NVSA - self-poisoning.

38 — control group

Patients with depression were
admitted / anxiety disorders
(others are an exception)

The area under the ROC curve of the MPV value for VSA
was 0.73, and the NLR value for VSA was 0.68.

The optimal cutoff value for MPV is 7.57 (sensitivity = 81.3
% , specificity = 62.1 % ).

The optimal cutoff value for NLR is 2.22 (sensitivity = 68.8
%, specificity = 60.6 %).

Bricokas netann-
HOCTB CYHITHIAIIb-
HBIX MOMBITOK CBSI3a-
Ha C COOTHOIICHHUEM
TPOMOOITUTOB H
TMM(QOLUTOB U
cpemHuii 00beM
TPOMOOITUTOB B
yCHOBI/DIX IICUXuart-
PHUYECKOTO CTAIHO-
Hapa [33].

High-lethality of
suicide attempts
associated with
platelet to lympho-
cyte ratio and mean
platelet volume in
psychiatric inpatient
setting [33].

n=259 — coBepmaBmUX CyH-
LUAJIBHYO TIOTIBITKY
n=164 — KOHTpOJIbHAA IpyMIIa

[MamyeHTEl OBUTM pa3AENICHEI
Ha ase rpynnbsl — HLSA (high-
lethality suicide attempt) u
LLSA (low-lethality suicide
attempt).

n=259 — those who attempted
suicide;
n=164 — control group

Patients were separated on two
groups — HLSA (high-lethality
suicide attempt) and LLSA
(low-lethality suicide attempt).

Neu# (p<0,001), MPV (p<0,001), NLR (p<0,001), PLR
(p<0,001) vy mum ¢ HLSA > Tex ke mokaszateneid y Il
LLSA u KOHTPOJIHO! TPYIIIEL.

Lym# (p<0,001) mux ¢ HLSA < Lym# y nmurp LLSA 1 kon-
TPOJILHOU I'PYIIIBL.

MynbTHHOMUANBHASL JIOTHCTHYECKAs! PErpeccus MpoJIeMOH-
cTpupoBana, 4yro Toabko MPV (p<0,001) u PLR (p=0,002)
661 cBsizaHbl ¢ HLSA.

Neu# (p<0.001), MPV (p<0.001), NLR (p<0.001), PLR
(p<0.001) in individuals with HLSA > the same indicators in
LLSA individuals and the control group.

Lym# (p<0.001) in individuals with HLSA < Lym# in indi-
viduals with LLSA and controls.

Multinomial logistic regression demonstrated that only MPV
(p<0.001) and PLR (p= 0.002) were associated with HLSA.

CooTHOIIICHNE
TPOMOOITUTOB H
JUMQOITUTOB, CBsI-
3aHHOE C Jlenpeccueit
Y TallMCHTOB C JHa-
0eTOM, 110 JaHHBEIM
HanumonansHoro
HCCIICOBAHUS 3/10-
POBbSI U TIUTAHUS
CIIIA [34].

The Platelet—
Lymphocyte Ratio
Associated with
Depression in Diabe-
tes Patients in the US
National Health and
Nutrition Examina-
tion Survey [34].

3537 mauueHTOB € CaxapHbIM
mabeToM

3537 patients with diabetes
mellitus

OrtcyrterBre cBsi3u Mexay PLR u cynumpanbHeIMH TEHIEH-
musmu (p>0.05).

No relationship between PLR and suicidal tendencies
(p>0.05).

[Tpumeuanue k Tabnune: C-SSRS — KonmymOwuiickas mikana oneHku Tsoxectu cyununa, Hb — yposens remorno6una, HCT — 3naue-
uue rematokputa, hsCRP — BeicokouyBcTBUTENBHEINH C-peakTuBHEIH Oenok, Lym# — abcomoTHoe uncio mmumdonuTos, Lym% —
oTHOcUTenbpHOe yncio tumdonuros, MCH — cpennee conepxanue remornoduna B apurporure, MCHC — cpenHsisi KOHIGHTpaIysl
remornobuna B spurponutax, MCV — cpennuit o6sem spurporuroB, MDD/MDE — major depressive disorder / episode, MLR —
MOHOLUTapHO-TMM(OILHTAPHOE COOTHOIIEHHE, Mon# — aDCOIFOTHOE YHCIIO MOHOIIMTOB, Neu# — abCOFOTHOE YHCIIO HEATPOhHIIOB,
Neu% — oTHOCHTENbHOE YnCIO HelTpodmios, NLR — HelitpodunbHo-mumdornutapaoe cootnomenue, PCT — 3HaueHne Tpombo-
kputa, PLR — TpombonurapHo-mumdonntapHoe cootHorierne, RBC — yposens sputpormtoB, SBQ-R — The Suicide Behaviors
Questionnaire-Revised, WBC — yposens JseiikorntoB, CUO3C — cenekTuBHbIE HHTHOUTOPBI 00paTHOTO 3axBaTa ceporonuna, CIT—
cynnupaansHas nonsitka, CPB — C-peaxtrBHbIi 6enok. / Note to the table: C-SSRS — Columbia Suicide Severity Rating Scale, Hb —
hemoglobin level, HCT — hematocrit value, hsCRP — high-sensitivity C-reactive protein, Lym# — absolute lymphocyte count,
Lym% — relative lymphocyte count, MCH — mean content hemoglobin in an erythrocyte, MCHC — average concentration of hemo-
globin in erythrocytes, MCV — average erythrocyte volume, MDD/MDE — major depressed disorder / episode , MLR — monocyte-
lymphocyte ratio, Mon# — absolute number of monocytes, Neu# — absolute number of neutrophils, Neu% — relative number of
neutrophils, NLR — neutrophil-lymphocyte ratio, PCT — thrombocrit value , PLR — platelet-lymphocyte ratio, RBC — red blood cell
level, SBQ-R — The Suicide Behaviors Questionnaire-Revised , WBC - white blood cell count, SSRI — selective serotonin reuptake
inhibitors, SP — suicide attempt, CRP — C-reactive protein.
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Tak mpu OIEHKE BOCHANHUTENBHBIX IMOKA3aTeNed y
MAUEHTOB MPUEMHOTO MOKOA MOCIIE HETaBHENW CYULIUI-
HOW TombITKU [19] ObLIO BBISIBIIEHO, 4TO ypoBHH CPB,
NLR, MPV, ypoBeHb JTEUKOIIUTOB UCCIETYEMOM TPYIIIIBI
(n=46) 3HAYMMO TPEBHIIIAT AHAJOTUYHBIC ITOKA3aTEIH
KOHTPOJBbHOW rpynnsl. [lokazaTenbHO, 4TO CXOXKHE pe-
3yJIbTaThl OBLIM MOJyYEHBI U B APYTOi paboTe, OIU3KOH
o nu3ariHy. B WccnenoBaHWH TypeUKUX HCCIEN0BaTe-
et [20] w3ydamuck KOI(PPUIMEHTH BOCTAICHHS U
JpyTHe TOKa3aTeau OOIIero aHajan3a KpOBH Cpasy Io-
clie TIONMBITKM CaMOyOWHCTBa, OJHAKO B OTJIHYUE OT
npensiymeil paboTel, OHM CPaBHUBAIKNCH C IOKa3are-
JAMH aHalu3a KPOBHU TPH BBIUCKE dYepe3 24-72 4
(n=124; 25 nany¥eHTOB WMEJIM yCTAaHOBJIEHHBIE TCHUXH-
YecKUe paccTpoiicTBa). bbuio oOHapyXeHO, YTO KOJIHU-
YEeCTBO JICUKOIUTOB, JPUTPOLHUTOB, TPOMOOIIMTOB U
Heritpodmios, NLR, PLR, ypoBHu remorioOuHa u re-
MatokpuTa, 3Hadernss MCHC u PCT npu nocrynnenun
MIPEBBIILIATN T€ K€ MOKa3aTeJId MPU BBINHUCKE, a 3Haye-
aus MCV, MPV u RDW, konudecTtBo 303MHOMUIIOB
IIPH TOCTYTUICHUH, HA000pOT OBUIM HIDKE MX 3HAYCHUH
BO BpEMSsl BBIIMCKHU.

OpHako HEOOXOAMMO OTMETHUTbH, YTO MOJyYEHHBIE
pe3ynbTaThl HE ObUIM TMOATBEPHKIEHBI B Psiie PYrHX
pabot. B uccnenosanuu G.G. Meydaneri u S. Meydaneri
[21], 3HAUMMBIX OTIUYHI B TeMOrpaMMe 0OHApYKEHO He
ObUTO (YYHMTBHIBAJIOCH KOJMYECTBO JICHKOLUTOB, HEHTPO-
¢unoB, MMMEGOUUTOB, P03WHO(UIOB, MOHOIMTOB, 3HA-
YEHHsI MHAEKCOB TPOMOOLIMTOB, PAaCCUUTHIBAIUCH COOT-
vomenusi NLR, PLR, SIII). OcHoBriBasich Ha AaHHBIX
Oosee paHHUX pabOT, U3YYAIOIIUX BOCIAIUTEIBHBIE KO-
3¢ GULHUEHTH B HOPME, aBTOPBI MOJICYUTAIN COOTHOIIE-
Hust NLR marueHToB 0e3 CyMIMIabHBIX MOMBITOK U C
moneITKOM camoyowuiicTsa (1,85 u 2,04 COOTBETCTBEHHO).
VYpoBenb NLR Obul Bblllle y MalMEHTOB, MbITABIIUXCS
MMOKOHYUTb KU3Hb CAMOYOHIICTBOM, OJTHAKO 3TO HE ObLIO
CTaTHUCTUYECKH 3HaYMMbIM. BO3MOXXHO, 3TO OBLIO CBsI3a-
HO CO CPaBHUTEIBHO MaJIbIMH pa3MepaMu paccMaTpuBa-
€MBIX BBIOOPOK.

B wucnanckom wuccnenoBanuu [2] Habmoganack
JIUIIb TeHAEeHIUs K noBbiieHno NLR u 3HauntensHomy
camxennto MLR. OgHako 0coOeHHOCTBIO JaHHOM pabo-
ThbI CTaJI0 OOHapyKeHHe (paKkTa, YTO 3HAUUMBbIE KOPpEIs-
LMY, BBISIBIIIEMbIE B KOHTPOJIBHOM IpyMIe, U, clea10Ba-
TEJIbHO, HOPMAJIbHOE paBHOBECHE B MPOAYKLHU KPOBE-
TBOPEHUS MOCTENEHHO HAapYLIAJIUCh Yy MAalUEHTOB C Je-
npeccuerd, MpuuéM BBIPAKEHHOCTh HapyIICHUH Oblia
CBSI3aHA C COIYTCTBYIOLIUM CYHUIIMJIAIbHBIM aHAMHE30M.
BeposiTHO, B OCHOBE AENPEcCHUH MOTYT JIeKaTh XPOHU-

For example, when assessing inflam-
matory parameters in patients with a lot of
rest after a recent suicide attempt [19], it
was revealed that the levels of CRP, NLR,
MPV, and the level of leukocytes in the
study group (n = 46) significantly exceeded
similar indicators in the control group. It is
significant that similar results were obtained
in other work, similar in design. A study by
Turkish researchers [20] examined inflam-
matory scores and other CBC parameters
immediately after a suicide attempt, but
unlike previous work, they were compared
with discharge blood counts 24—72 hours
later (n=124; 25 patients had established
mental disorders). It was found that the
number of leukocytes, erythrocytes, plate-
lets and neutrophils, NLR, PLR, hemoglo-
bin and hematocrit levels, MCHC and PCT
values at admission exceeded the same indi-
cators at discharge, and the values of MCV,
MPV and RDW, the number of eosinophils
at admission, on the contrary, were below
their values at the time of discharge.

However, it should be noted that the
results obtained were not confirmed in a
number of other works. In the study by G.
Meydaneri and S. Meydaneri [21], no sig-
nificant differences were found in the
hemogram (the number of leukocytes, neu-
trophils, lymphocytes, eosinophils, mono-
cytes, platelet index values were taken into
account, the ratios of NLR, PLR, SIII were
calculated). Based on data from earlier stud-
ies examining inflammatory ratios in nor-
mal patients, the authors calculated the NLR
ratios of patients without suicide attempts
and with a suicide attempt (1.85 and 2.04,
respectively). NLR was higher in patients
who attempted suicide, but this was not
statistically significant. This may have been
due to the relatively small sizes of the sam-
ples considered.

In the Spanish study [2], there was on-
ly a trend towards an increase in NLR and a
significant decrease in MLR. However, a
feature of this work was the discovery of the
fact that the significant correlations detected
in the control group, and, consequently, the
normal balance in hematopoietic produc-
tion, were gradually disrupted in patients
with depression, and the severity of the dis-
turbances was associated with a concomi-
tant suicidal history. It is likely that depres-
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YECKHU MPOTEKAIOIINE CUCTEMHBIE BOCIIAIUTEIIBHBIE IIPO-
LIECChI, YBEJIIMYEHHUE JUIMTENBHOCTU KOTOPBIX CIOCO0-
CTBYET HAKOIUIEHUIO KaK U3MEHEHHH B UMMYHHOH CH-
CTeMe, TaK U yCyryOJEeHUIO TSKECTH ICUXUYECKOIo CO-
crosiHusl. [lapannensHo ObUIM yCTaHOBJIEHBI HOBBIE 3HA-
YUMblE KOPPEJSLUUU TeMOIMOITUYECKUX MEPEMEHHBIX,
KOTOpBIE€ YKa3bIBaJU Obl Ha qucOaIaHC KPOBETBOPEHUS,
OTCYTCTBYIOLIMII B KOHTPOJIbHOH Tpymie (CABUTE B
MOJIb3y JIMHUU JIEWKOLIMUTOB 3a CYET JIPUTPOLUTAPHOMN
muHun). Taxoke OBLIO BBISIBICHO, YTO >KEHIIMHBI OoJiee
CKJIOHHBI HCHBITHIBATh T'€MATOJIOTMYECKUH JucOamaHc
IIpU JENPECCUBHOM PACCTPOMCTBE, B TO BpeMs Kak y
MY>KYUH M3MEHEHHs OBLIM 3HAYMMBI TOJBKO B COYETa-
HUU C CYyMIMJAIBbHON MONIBITKOM B MpOLUIOM. MOKHO
IIPEIIOJIOKNTD, YTO FeMAaTOJIOIMYECKUE U3MEHEHUS NIPU
JENPECCUH, KaK ¥ BOCHAIMTEIbHBIA IIPOLECC B LIEIOM,
3aBUCAT OT BIIMSAHUS CO CTOPOHBI IPYT'HX CHUCTEM (3HJIO-
KPUHHOM, MeTab0IMYeCcKOoH U Ap.).

ITomumo 3TOrO0, B paboTte ObUT IPOBEIEH AHAIN3 VIS
OLICHKM B3aUMOCBS3U MEXKIY CTPECCOpaMu B JIETCKOM U
B3pOCJIOM BO3pacTe (Ha OcHOBaHWUHU omnpocHuKoB CTQ
[22] u LTE [23]) m ™Momynsmueil KpOBETBOPEHHS,
Ha0r01aeMOl y TALIMEHTOB C JETIPECCUBHBIM PACcCTPOii-
CTBOM. XOTsl HaOJII0Ja1ach TEHJICHIUS K ITOCTEIICHHOMY
YBEJIMYEHHUIO OIEHOK 10 YKa3aHHBIX IIKajaM OT Oosee
HU3KUX y nanueHToB Oe3 anamHe3a CII no Gonee BbIcO-
kux y nauueHToB ¢ CII, 3HauuMBbIX pa3iauuuil NOIy4eHO
He Obuto. Anamms cBs3u nokasareneir CTQ u LTE c re-
MOTIO3THYECKUM JTUCOAIIaHCOM IO0Ka3all, YTO 3HAYCHUS
LTE (#o ve CTQ) ObutH CBA3aHBI C TEMATOJIOTHYECKUMHU
W3MEHEHUSIMH, HaOIIOAABIIMMUCS TOJBKO y JKEHIIWH, U
YTO BO3MOXKHO OBIJIO 4€TKO oTaenuth keHmuH ¢ CII u
6e3 CIIL

Obpamraer Ha ce0s BHUMaHUE, KOMIIEKCHAsI BOBJIE-
4EHHOCTh CHCTEMBI KPOBETBOPEHUS, @ HE TOJIBKO €€ UM-
MYHHOTO 3BE€HAa, B MEXaHU3Mbl cyuimaa. B pabore Ty-
penknx yuéHbIX [24] mokaszareiau TreMOriioOnHa W JIMM-
¢ounTOB HAaXOAWIMCH Ha OoJiee HU3KHX YPOBHSIX B
CPaBHEHUU C KOHTPOJbHOU rpynmnoi. /laHHble pe3ynbTa-
Thl BHOBb [2] J€MOHCTPUPYIOT BOBJIEYEHHOCTH 3PUTPO-
LUTapPHOIO 3BEHA KPOBETBOPHOM CHUCTEMBI B IIPOLECC
HEHPOBOCIAIICHUS.

BaxxupiM HaMm mpezactaBiseTcss mpodiemMa OLEHKH
nokazarened 'KCB mnpu cyunmmaabHOCTH B pasHbIX
BO3pAaCTHBIX Tpymmnax. B pamkax neTckoil mcuxuaTpuu
BOIIPOC CBSI3M HEHPOBOCHANECHUS M CYULUAAIbHOCTU
taroke noauumaics B cratbe O. Onen ¢ komneramu [25].
OTinumst MEeXIy TpyHIaMHu JENpecCUu ¢ CyUIHIaIbHO-
CThIO U 0€3 ObUTM HalJEHBI TOJBKO B YPOBHSAX I€MOTJIO-

sion may be based on chronic systemic in-
flammatory processes, an increase in the
duration of which contributes to the accu-
mulation of both changes in the immune
system and aggravation of the severity of
the mental state. In parallel, new significant
correlations of hematopoietic variables were
established, which would indicate an imbal-
ance of hematopoiesis that was absent in the
control group (a shift in favor of the leuko-
cyte lineage at the expense of the erythro-
cyte lineage). It was also found that women
were more likely to experience hematologi-
cal imbalance with depressive disorder,
while in men the changes were significant
only in combination with a past suicide
attempt. It can be assumed that hematologi-
cal changes in depression, as well as the
inflammatory process in general, depend on
the influence of other systems (endocrine,
metabolic, etc.).

In addition, the study conducted an
analysis to assess the relationship between
stressors in childhood and adulthood (based
on the CTQ [22] and LTE questionnaires
[23]) and the modulation of hematopoiesis
observed in patients with depressive disor-
der. Although there was a trend towards a
gradual increase in scores on these scales
from lower in patients without a history of
SB to higher in patients with SB, no signifi-
cant differences were obtained. Analysis of
the association of CTQ and LTE values
with hematopoietic imbalance showed that
LTE values (but not CTQ) were associated
with hematological changes observed only
in women, and that it was possible to clearly
separate women with and without SB.

Noteworthy is the complex involve-
ment of the hematopoietic system, and not
just its immune component, in the mecha-
nisms of suicide. In the work of Turkish
scientists [24] hemoglobin and lymphocyte
levels were at lower levels compared to the
control group. These results again [2]
demonstrate the involvement of the erythro-
cyte component of the hematopoietic sys-
tem in the process of neuroinflammation.

We consider the problem of assessing
HCSI indicators for suicidality in different
age groups to be important. Within child
psychiatry, the issue of the connection be-
tween neuroinflammation and suicidality
was also raised in the article by O. Onen
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OWHa U TeMaTOKpHTA, a Takke ypoBHe RDW. D10 MOXeT
yKa3blBaTh Ha TO, YTO UIMMYHHOE 3B€HO C TEYEHHEM BO3-
pacta mperepneBaeTr psa cnenu(puUecKux M3MEHEHHH U
BOCTIQJIMUTENIbHBIE PEAKIIMU B JETCKOM / HOIPOCTKOBOM
BO3pacTe MOT'YT HOCUTh XapakTep, OTIUYHBIN OT TAKOBO-
IO y B3pOCJbBIX HHIUBHUIOB.

JpyruM HcciaeoBaHUEM, BKIHOYABIINMM IallMEHTOB
6-18 srer ObuTa pabota M. Amitai ¢ coaBt. [26]. Ucxon-
uble nokazatenu NLR u PLR Obutn 3HauuTENnHHO BBINIE
y JIHI, UIMEBIIMX B aHaMHeE3€ IOMBITKY CaMOYyOHIiCTBa,
[0 CPaBHEHUIO C TEMH, y KOI0 TaKOBasl OTCYTCTBOBAJIA.
Boutn 0OHapyKeHBI CTATUCTUYECKH 3HAYUMBIE KOPPEs-
WY Ul TOALIKAIbl CyMIUAaIbHbIX MbIciied B Komxym-
OMICKOI IIKaIe OLEHKH THKECTU CyHIUAa KaK ¢ UCXOJI-
HbIM ypoBHEeM NLR, Tak u ¢ PLR. BaxxHo oTMeTHUTB, 4TO
yepe3 § Hellenb Tepanuy KOPPESILIMOHHBIE CBSA3H Hapy-
[IAJIICh, YTO MOXET OBITh KOCBEHHBIM ITOJITBEPKICHHEM
JAHHBIX 00 AHTHBOCHAJIHMTEIBHON aKTHMBHOCTU aHTH[E-
npeccanToB. [locie mocTpoeHnss MoOEIH JIOTUCTUYECKON
perpeccurn NLR ObI1 TOCTOBEPHO CBSI3aH C MPOILION
MOTIBITKON CaMOyOMiiCTBa, C TOPOTOBBIM 3HAUYEHHEM
NLR=1,76.

Ornenka pesynbratoB uzyuenus [ KCB sBnsiercs 3a-
TPYAHUTEILHOW B TOM YHCIIC M U3-3a CTICIU(PHUKH BbIJE-
JICHUsI €IMHBIX HOPMAaTHBOB Ul JAHHBIX MOKa3aTelei.
[TomMuMO BbIIIEYKa3aHHBIX KOHKPETHBIE MpENEIbHbIE
3Hauenust ' KCB npepnaranuce [5]: mo pacuetam aBTO-
poB, 3HaueHue NLR, accounnpoBaHHOE C PUCKOM CYH-
IMIaIBHOM TonbITKH B Oymymiem — 1,30 (4yBcTBUTEIB-
HOCTb = 75% u cneundpuynocts = 35%). B uccnenona-
HUe ObLTH BKJIIOYEHBI 538 MamueHToB ¢ OONBIIMM Je-
MPECCUBHBIM paccTpoiicTBoM, 402 W3 KOTOPBIX UMEITHU
CYyMIIMJIAILHYIO TIOMBITKY B aHamHe3e: 126 udenoBek
npennpussaiau HenasHiowo CII (e O6onee 7 nHelt Hazan),
278 — umenu aaBHUE NoNbITKU camoyouiicTBa. NLR (kax
B LIEJIOM, TaK W noArpymnmn HeaaBHux / mpouuisix CII) u
PLR manuentoB ¢ CII Obuti 3HAYUMO BBIIIE CPEIHUX
NLR u PLR nmamuenroB 6e3 CII, a MLR 0Obl1 cBsi3aH ¢
BO3pacTOM M BO3pPAacCTOM IMEPBOW MOMBITKA CamMOyOUii-
ctBa. He Obu1o oOHapyskeHo pasznuuuii B ypoBHsSX NLR
nmu PLR y manuenToB ¢ HenapHuMu U nponuibivu CIT, a
KOJIMYECTBO CYMIIMJIHBIX TOMBITOK HE ObUIO CBS3aHO HU C
onanM u3 uzyvaemsix ' KCB.

HacnencrBenHas mpeapacroyio)KeHHOCTh SIBISIETCS
OJIHUM M3 KJIIOYEBBIX (DAKTOPOB, KOTOPHIH MOXKET 00y-
CJIaBJIMBATh HAJIMYKE MOBBIIIEHHOTO pUCKa K (hopMHpO-
BAHMIO YPE3MEPHOI0 BOCIHAJIUTEIILHOIO OTBETAa U CO-
MyTCTBYIOIIMX TICUXMYECKHX HapyueHuil. B 1o ke
BpeMs HaM MpPaKTUYECKU HE YJajJoCh HAWTHU HCCIeNO0-

with colleagues [25]. Differences between
depression groups with and without suicid-
ality were found only in hemoglobin and
hematocrit levels, as well as RDW levels.
This may indicate that the immune system
undergoes a number of specific changes and
inflammatory reactions in children / adoles-
cence may be of a different nature from that
of adults.

Another study that included patients 6-
18 years old was the work of M. Amitai et
al. [26]. Baseline NLR and PLR scores were
significantly higher in individuals with a
history of suicide attempt compared to those
without. Statistically significant correlations
were found for the suicidal ideation sub-
scale of the Columbia Suicide Severity Rat-
ing Scale with both baseline NLR and PLR.
It is important to note that after 8 weeks of
therapy, the correlations were disrupted,
which may be an indirect confirmation of
the data on the anti-inflammatory activity of
antidepressants. After constructing a logistic
regression model, NLR was significantly
associated with past suicide attempt, with a
cutoff value of NLR = 1.76.

Assessing the results of the study of
the HCSI is difficult, including due to the
specifics of identifying uniform standards
for these indicators. In addition to the
above, specific cut-off values for the NLR
have been proposed [5]: according to the
authors' calculations, the NLR value associ-
ated with the risk of a future suicide attempt
is 1.30 (sensitivity = 75% and specificity =
35%). The study included 538 patients with
major depressive disorder, 402 of whom
had a history of suicide attempt: 126 people
had a recent suicide attempt (no more than 7
days ago), 278 had long-standing suicide
attempts. NLR (both in general and sub-
groups of recent / past SB) and PLR of pa-
tients with SB were significantly higher
than the mean NLR and PLR of patients
without SB, and MLR was associated with
age and age of first suicide attempt. There
were no differences in NLR or PLR levels
between patients with recent and past SB,
and the number of suicide attempts was not
associated with any of the CVS studied.

Hereditary predisposition is one of the
key factors that may determine the presence
of an increased risk of the formation of an
excessive inflammatory response and asso-
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BaHHUM, KacalmIIUXCS 3TOTO acmnekTa. B eauHCTBEHHOM
paboTe, u3yyaBIlIel ceMEHHBIN aHaMHE3 CyUIUIaIbHO-
CTH, PaCCMAaTPUBAIUCH MALUEHTHI C OUMOJSPHBIM ad-
(EeKTHUBHBIM PAaCCTPOWCTBOM B 3YTUMHUHU C UCTOpUEH /
OTCYTCTBHUEM CYHMIHMIHBIX ONBITOK (n=83/36/47) (Cep-
Oust) [27]. beuia oOHapyKeHa CTaTUCTUYECKH 3HAYMMAas
Koppensauus Mexay nokaszarensiMu NLR u SBQ-R (The
Suicide Behaviors Questionnaire-Revised) [28], a mo-
CJie TIOTPAaBKHU Ha MOTEHIUATbHbIE CMEIIUBatOIIe (hak-
TOpPBI JIOCTOBEpPHO Oojee BBICOKMU TMoOkazarenb NLR
ObLT OOHapyXeH y mamueHToB ¢ BAP c ceMelHbBIM
aHAMHE30M MOMbBITOK CaMOYOHUICTBA, YeM y MAllMEHTOB
6e3 cemeitHoro anamuesa. I[locie mpoBeneHust perpec-
CHOHHOTO aHajiu3a ObLJIO BBIABICHO 3HAYUTENIBHOE
YMEPEHHOE BIIMSIHME CEMEHHON OTATOMIEHHOCTU Ha
cBa3b NLR ¢ cyunmpmansasiM puckom (mo SBQ-R),
npuuéM NLR sBiaseTcs 3HaUYMMBIM IIOJOKUTEIbHBIM
MPEAUKTOPOM CYHUIMAAIBHOTO PUCKA TOIBKO y TaIlleH-
TOB C TOJOKUTEIbHBIM CEMEHHBIM aHaMHE30M CaMo-
yOuicTB.

B mwiotHom uccnenoBanuu S.M. Yasir Arafat c
KoJuieramu [29] ynensuioch BHUMaHUE HE TOJIbKO HEIO-
CPEICTBEHHO (haKTy CYUIMIAIHHON TOIBITKH B IOCHIE-
Hue 24 gaca (n=26), HO U croco0y camMoyOHiicTBa — TO-
Benrenue (n=13) u nepeno3uposka npemnapatos (n=13), a
taxke Hammuuio CII B nmpomutom. Kak NLR, tak u CPb
OBLIM 3HAYUTEIHHO BHIIIE y TTAIIMEHTOB C MEXaHUYECKOM
achukcuel, YeM y TaIMeHTOB C nepeno3upoBkoi. Jlro-
OOIBITHO, YTO CYIIECTBEHHBIX pa3zianuuil B ypoBHsix CPb
u 3HaueHusix NLR wMexnay mnuuamMu, HMMEBIIMMH B
aHaMHe3€ MPEebIIyIINe MOMBITKY, U JTUIlaMu 0e3 CyHrIu-
MAIBHBIX IIOIIBITOK HE HAOIIOLAIOCH.

AmnanornunsiM o0Opasom B pabote K. Kumar ¢ co-
aBT. [30] yuursiBancs cmocod camoyoOmiicTBa — mccie-
noBanuch nanueHTsl (n=40), COBEpIIMBIINE IOMIBITKY
CyHImaa myTéM OTpPaBJICHHS, KOTOpbIE ObUTH pa3fere-
Hbl Ha 4 nmoxarpymnmel Ha OcHOBaHMM IKaisl HADS:
TPEBOKHO-CYyHUIUATbHbIE (n=24), JIETIPECCHUBHO-
cyunuaanbHele  (n=23), HETPEBOXKHO-CYyHUIUJAIbHbIE
(n=16) u HemenpeccuBHO-cyunuaaabueie (n=17). Te-
MaTOJIOTHYECKHE MapaMeTpbl YKa3aHHBIX MOATPYII
CpPaBHUBAJIHUCH CO 370poBbIM KOHTposieM (n=40). Cra-
TUCTUYECKH 3HAYUMBIX OTJIMYUH, MOMHUMO YpOBHEH
reMorjo0uHa, reMaToKpuTa M KOJUYeCTBa SPUTPOLU-
TOB, MEXJy rpynmnoil HabmoaeHus (n=40) ¥ KOHTPOJIb-
HOH rpynnoii oOHapyxeHo He Obuio. Ilpu cpaBHeHUU
YeTHIPEX MOArPYNI MEXAy coOoi He ObLIO OOHapyxe-
HO CTAaTUCTUYECKM 3HAYMMOW pa3HUIBl B 3HAYCHHSIX
hsCRP u NLR. Ognako npu CpaBHEHHH MOATPYII CO

ciated mental disorders. At the same time,
we were practically unable to find studies
concerning this aspect. The only study ex-
amining family history of suicidality looked
at euthymic bipolar disorder patients with a
history of / absence of suicide attempts
(n=83/36/47) (Serbia) [27]. A statistically
significant correlation was found between
NLR and SBQ-R scores (The Suicide Be-
haviors Questionnaire-Revised) [28], and
after adjusting for potential confounding
factors, a significantly higher NLR was
found in patients with bipolar disorder with
a family history of suicide attempts than in
patients without a family history. After re-
gression analysis, a significant moderate
effect of family history on the association of
NLR with suicide risk (according to SBQ-
R) was revealed, with NLR being a signifi-
cant positive predictor of suicide risk only
in patients with a positive family history of
suicide.

In a pilot study, S. M. Yasir Arafat
with colleagues [29] paid attention not only
to the fact of a suicide attempt in the last 24
hours (n=26), but also to the method of sui-
cide — hanging (n=13) and drug overdose
(n=13), as well as the presence of SB in the
past. Both NLR and CRP were significantly
higher in patients with mechanical asphyxia
than in patients with overdose. Interestingly,
there were no significant differences in CRP
levels and NLR values between individuals
with a history of previous suicide attempts
and those without a history of suicide at-
tempts.

Similarly in the work of K. Kumar et
al. [30] took into account the method of
suicide — they studied patients (n=40) who
attempted suicide by poisoning, who were
divided into 4 subgroups based on the
HADS scale: anxious-suicidal (n=24), de-
pressive-suicidal ~ (n=23), non-anxious-
suicidal (n=16) and non-depressed-suicidal
(n=17). Hematological parameters of these
subgroups were compared with healthy
controls (n=40). There were no statistically
significant differences, other than hemoglo-
bin levels, hematocrit and red blood cell
count, between the observation group
(n=40) and the control group. When com-
paring the four subgroups, no statistically
significant difference in hsCRP and NLR
values was found. However, when compar-
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3I0POBBIM KOHTpOJIeM ObLTO 0OHapyxkeHo, uro hsCRP
nu NLR  paznmauanuce  MeEXIy  JE€IPECCHBHO-
CYMIMJIAJbHBIMU TAallUEHTAMH U KOHTPOJIBHOW TIpyI-
I0i, a Tak)Ke MOATPYMIbl TPEBOKHO-CYHULIHMIAIbHBIX
MAIMEeHTOB U JIMI 03 JEeTNpecCHd M KOHTPOJSI UMEIU
pasnuaus o ypoBHio hsCRP.

OrnurcaHa Takke cepus KIMHHYECKUX ciydaeB [31]:
4 cyunuueHTa, NMPEeIUpUHSBIINX TONBITKY CamMOyOHii-
CTBa MyTEM MOBEMICHUsS. ABTOPHI MOAUYEPKUBAIOT U3Me-
HEHUS B COOTHOILEHUSAX T€MATOJIIOTHYECKUX TAPaMETPOB
B 00IIeM aHalN3¢e KPOBU MAIEHTOB, 3aKII0YAIOIIeeCs B
3aMETHOM IOBBIIIeHNY 3HadeHus NLR.

[Tomumo camoro ¢akrta BEpOSTHOW CyHUIMIAIBLHO-
CTH BaXXHBIM B KOHTEKCTE CHCTEMHOIO BOCIAJECHUS
NIPEJCTaBISIETCS. YYUTHIBATh M TSHKECTh CHOCO0a caMo-
yowmiictBa. B typenkom uccinemnoBanuu 2021 r. [32] 76
yenoBek, npeanpunsBmmx CII Obutn pasznmeneHsr Ha 2
noarpynmsl: violent (VSA) u non-violent (NVSA) — k
NEpPBOM OTHOCWJIMCH IOBELIEHHE, MPBDKOK C BBICOTHI,
HCIOJIb30BaHUE OTHECTPEIBHOTO OpPYKHUs, NECTULIMIOB U
KOPPO3UOHHBIX BEIIECTB, KO BTOPOH — CaMOOTPaBJICHHUE.
[Ipu cpaBHEHHH MOATPYII MEXIY COOOH M 3A0POBBIM
KOHTpPOJIEM OBLIM MOJIyYEHBI CIEIYIOLINE pPE3yJbTaThl:
NLR u MPV B noarpynne VSA umenu 6oiee BbICOKHE
3HAYEHUs B CPAaBHEHHUH C TEMH ke mokaszarensimu NVSA
U KOHTPOJBHOW TPYIIBbl, a KOJIUYECTBO TPOMOOIIMTOB,
Ha000pOT, ObUTO HMKE B moarpymme VSA. B koHTekcTe
BBIIIECTIPUBEAEHHBIX HCCIEIOBAHUNA CYUIMIAIBHOCTh U
JIENPECCUBHAs CUMITOMATHKAa MOTYT OBITh CBS3aHbl C
BJIUSHUEM pa3JIMYHbIM CUCTEM, B TOM YHCJE HEHpO-
TPAaHCMMUTTEPHBIX M SHIAOKPUHHBIX (B YAaCTHOCTH, NpHU
Ooyiee TPEBOKHOM TMOBEJCHUU U TSDKENBIX BapHaHTax
MIOTIBITOK BO3MOJKHA aKTHBALIMSl THIIOTAJIAMO - THIIO(MU-
3apHO-HAIIIOYEYHUKOBOM OCH, BBICOKHI BBIOPOC KOPTH-
30J1a ¥ HOP- / aJipeHaInHa), KOTOPbIE MOTYT BIHATH KaK
Ha crienu(uKy MOBEACHUs, TaK U NOKa3aTed UMMYHHO-
ro cTaTyca UHJIUBUA.

[TonbITKYy BBLAETUTH U CPaBHUTH MEXIy COOOM, a
TaKkke ¢ KOHTposbHOM rpynmnoii, CII ¢ BbICOKON U HU3-
KOH JIeTaJbHOCThIO mpeanpuHsiin A. Aguglia ¢ coabT.
[33]. V nui ¢ mOTEeHIMANBHONW BBICOKOU JIETAThHOCTHIO
CII xonu4ecTBO HEHUTPOPUIOB, CpelHUN OOBEM TPOM-
oomutoB, NLR, PLR Gbutu 1oCTOBEpHO BBINIE, @ KOJH-
YeCTBO JUMQPOLUTOB — HUKE MO CPAaBHEHHIO KaK C Mallu-
€HTaMH C HU3KOW JIETaJbHOCTBIO, TaK U C KOHTPOJIbHOM
rpynnoii. [locie npoBeaeHUs perpecCHOHHOTO aHajIu3a
JUIEL cpeHuit 00beM TpoMOoruToB 1 PLR ObutH CcBSI-
3aHbl C CYWUUAATBHBIMU TONBITKAMH C BBICOKOU Jie-
TaJbHOCTBIO.

ing subgroups with healthy controls, it was
found that hsCRP and NLR differed be-
tween depressed-suicidal patients and con-
trols, and subgroups of anxious-suicidal
patients and non-depressed individuals and
controls had differences in hsCRP levels.

A series of clinical cases has also been
described [31]: 4 suicidal individuals who
attempted suicide by hanging. The authors
emphasize changes in the ratios of hemato-
logical parameters in the general blood test
of patients, consisting in a noticeable in-
crease in the NLR value.

In addition to the very fact of probable
suicidality, it seems important in the context
of systemic inflammation to take into ac-
count the severity of the method of suicide.
In a Turkish study in 2021 [32], 76 people
who undertook SA were divided into 2 sub-
groups: violent (VSA) and non-violent
(NVSA) - the first included hanging, jump-
ing from a height, the use of firearms, pesti-
cides and corrosive substances, to the sec-
ond — self-poisoning. When comparing sub-
groups with each other and healthy controls,
the following results were obtained: NLR
and MPV in the VSA subgroup had higher
values in comparison with the same indica-
tors in NVSA and the control group, and the
platelet count, on the contrary, was lower in
the VSA subgroup. In the context of the
above studies, suicidality and depressive
symptoms may be associated with the influ-
ence of various systems, including neuro-
transmitter and endocrine (in particular,
with more anxious behavior and severe var-
iants of attempts, activation of the hypotha-
lamic-pituitary-adrenal axis is possible, high
release cortisol and nor- /adrenaline), which
can influence both the specific behavior and
indicators of the individual’s immune status.

An attempt to identify and compare
with each other, as well as with the control
group, SB with high and low mortality was
made by A. Aguglia et al. [33]. In patients
with potentially high lethality of SB, the
number of neutrophils, mean platelet vol-
ume, NLR, PLR were significantly higher,
and the number of lymphocytes was lower
compared to both patients with low lethality
and the control group. After regression
analysis, only mean platelet volume and
PLR were associated with suicide attempts
with high mortality.
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B otnuume ot mpenpiaymux aBropos, D. Zhou ¢
KoJIIeraMu B cBoeil crarbe [34] yka3blBalOT Ha OTCYT-
cTtBue cBsi3u mexay PLR u cyuumpganbHbIMU TEHJIEH-
uusiMu. CyIIeCTBEHHBIM B OLIEHKE PE3yJIbTaTOB JAHHOM
paboThI SABJISETCS TO, YTO BCE MAIIMEHTHI, BKIIOUEHHBIE
B pacy€Thl, ABISIUCH OOJBHBIMU CaXxapHBIM JHA0ETOM,
YTO UrPAJI0 HEMAJOBAXHYIO pOJb B UMMYHHOM CTaTy-
ce, a 3HauuT, OHUM MAaJOBEPOSITHO MOTYT KOPPEKTHO
PEIUTHIIMPOBATHCA Ha COMATHUYECKH 3JI0POBYIO BBIOOp-
Ky.

Obcyoicoenue

B nannom 0030pe olLieHuBaNach CBsI3b MEXKIY U3Me-
HeHusaMu 'KCB n ¢peHomMeHOM cyuIUIaibHOCTH, a TaK-
)K€ BO3MOXXHOCTb HMX HCIIOJb30BaHUA B KIMHUYECKOU
IpakTHKe. B HacToslee BpeMs JaHHBIM BOIIPOC OCTAET-
Cs OTKPBITBIM — aHaJU3 JAHHBIX JIUTEPATYpbl HE HAET
OJIHO3HAYHOT'O OTBETA B CBSI3U C Pa3HOPOAHOCTHIO MOJIY-
YEHHBIX PE3YJIbTATOB UCCIEAOBAHUI.

OnHuM 13 BaKHEWIIMX OrpaHUYEHUN JaHHBIX HC-
CJI€IOBaHUN SIBJISIETCS HEBKJIIOYEHHE MHBIX BOCHAJIH-
TeJIbHBIX MapKepoB, TaK KakK, MaJOBEpPOSITHO, YTO OJUH
MoKa3aTellb CHOCOOCH OTpa3uTh CYIIHOCTh TaKOTO
CJIOKHOTO U TE€TEPOTCHHOIO SIBICHUS, KaK CYHULHJAb-
HOCTh. B CBSI3M C 3TUM Ha HACTOSIIEM JTale CieayeT
paccMaTpuBaTh KOMIUJIEKCHbIE CETH MapKepOB BOcHale-
HUfA, a HE OTJEeJbHble UMMYHOBOCHAJIUTEIbHBIE MYTH.
Takxe He HCKIIOYEHO, YTO MOTYT CYIIECTBOBAaTH pa3-
JUYHbIE HEUPOOMOIIOTUYECKHE MEXaHU3MBI, OTBET-
CTBEHHBIC 32 OTHENbHBIC KIMHHYECKHE (EHOTHUIIBI, TO
€CTh, OMOJNIOTHS CYWIUAAIBLHOTO TOBEIEHHUS TMPH pas-
JIMYHBIX JAMArHO3aX MOXKET HUMETh Pa3Hble MEXaHU3MBbI,
MPUBOSIINE K CYMIUAANbHON nonbIiTKe. OHAKO Cylile-
CTBYET U MHEHHE O TOM, YTO (DEHOMEH CYHMIUIAIEHOTO
MOBEJICHUSI MMEET TPaHCHO30JIOTHYECKUN XapakTep |
MMEET €JMHBII MeXaHu3M (OPMHUPOBAHUS IS Pa3HBIX
paccTpoONCTB.

IIpn y4yére MMMYyHHOTO CcTaTyca Ba)KHO OIIEHWBATh
HE TOJBKO COMAaTHUYECKOE COCTOSHUE TMAalMEHTa, HO M
MPUHUMAEMYI0O UM MEIMKAaMEHTO3HYyl0 Tepanuto. Kak
W3BECTHO, PsI/l ICUXOTPOIHBIX MPENapaToB, B TOM YUCIIE
AQHTHUJIETIPECCAHThl U aHKCHOJUTUKU [35], MOTyT B TOM
WIM WHOM CTENEHH MOBIMUATh HA UMMYHHYIO CUCTEMY U
BO3MOKHOCTH €€ NaJbHEMIIEr0 pearupoBaHusl, a TaKKe
OKa3bIBaTh MPOTUBOBOCTIAIUTENbHBINA AP (DEKT.

[ToMuMoO 3TOTO, MONEpPEYHBIN NHU3alH HCCIEA0Ba-
HUA HE MJAa€T BO3MOXHOCTHM OLEHHTh MPUYUHHO-
CJIEICTBEHHYIO CBfI3b, OCOOEHHO C YYETOM CHELUPUKU
0o0BEKTa HCCIeOBaHMUS — caM CcHocob camoyOuiicTBa
HEPEJKO BBI3BIBACT (PU3HUECKOE MOBPEXKICHHUE TKaHEH,

Unlike previous authors, D. Zhou with
colleagues in their article [34] indicate the
absence of a connection between PLR and
suicidal tendencies. Essential The assess-
ment of the results of this work is that all
patients included in the calculations were
patients with diabetes mellitus, which
played an important role in the immune
status, which means that they are unlikely to
be correctly replicated in a somatically
healthy sample.

Discussion

This review assessed the relationship
between changes in HCSI and the phenom-
enon of suicidality, as well as the possibility
of their use in clinical practice. At present,
this question remains open — analysis of
literature data does not give an unambigu-
ous answer due to the heterogeneity of the
research results obtained.

One of the most important limitations
of these studies is the non-inclusion of other
inflammatory markers, since it is unlikely
that one indicator can reflect the essence of
such a complex and heterogeneous phe-
nomenon as suicidality. In this regard, com-
plex networks of inflammatory markers
rather than individual immunoinflammatory
pathways should be considered at this stage.
It is also possible that there may be different
neurobiological mechanisms responsible for
individual clinical phenotypes, that is, the
biology of suicidal behavior for different
diagnoses may have different mechanisms
leading to a suicide attempt. However, there
is also an opinion that the phenomenon of
suicidal behavior is transnosological in na-
ture and has a single mechanism of for-
mation for different disorders.

When taking into account the immune
status, it is important to evaluate not only
the patient’s somatic condition, but also the
drug therapy he is taking. As is known, a
number of psychotropic drugs, including
antidepressants and anxiolytics [35], can, to
varying degrees, affect the immune system
and the possibility of its further response, as
well as have an anti-inflammatory effect.

In addition, the cross-sectional design
of studies does not make it possible to as-
sess the cause-and-effect relationship, espe-
cially taking into account the specifics of
the research object — the method of suicide
itself often causes physical damage to tis-
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a 3HAYMT, BIMAET Ha IOKa3aTeiau remorpammel. [lpu
3TOM BKJIaJl MEXaHHYECKOI'O TMOBPEXICHHS HEBO3MOXK-
HO OLEHHUTh W CPAaBHUTb B CHJIY Pa3HOW MPOAOIDKHU-
TEJIHHOCTH BPEMEHHOro IMepHoia OT CYHUIUAAIbLHOU
MIOTIBITKY /IO MOMEHTA BKJIIIOYCHHS B Pa3IMYHBIX HCCIIe-
JOBAHUSAX.

Uro kacaeTcs cOMaTUYECKOTO COCTOSIHUS MCCIIETY-
€MBIX TPYMI, HA B OJJHOM M3 UCCIIEOBAHUN HE YUHUTHI-
Bajach (haza MEHCTPYaIbHOTO IMKJIA Yy >KeHIIuH. Mme-
IOTCSl IPOTUBOPEYMBLIE JTAaHHBIE OTHOCUTEIHLHO H3MEHe-
HUHM ypOBHS MepU(PEPUUECKUX JIEHKOINUTOB, CBSI3aHHBIX
¢ Koje0aHUsAMHU YPOBHS TIOJIOBBIX TOPMOHOB. HekoTopsie
paboThl MOKa3aaH, 4yTo 00IIee KOIUYECTBO JICHKOLUTOB
YBEJIMYUBACTCS B JIIOTEHMHOBYIO (Da3y MO CPaBHEHHIO C
MeHCTpyarmen [36] win 1o cpaBHEHHIO ¢ (OTUTUKYIISIP-
HOW (pazoii [37], mpyrue e MpoJAeMOHCTPUPOBAIHN YBe-
JUYEHHE KOJIMYECTBA JICHKOLMTOB U HEHUTPOPHIOB B
JIOTEMHOBOH (asze, Torna Kak KOJUYECTBO JUM(POLUTOB
U CMEUIAHHBIX KIETOK HE MU3MEHIOCh Ha MPOTSHKECHUU
BCEero MeHcTpyansHOro Iukia [38]. YacTe ke uccieno-
BaHUI HE BBISBUJIM CYIECTBEHHBIX U3MEHEHUI B KOJH-
YecTBE JICHKOIMTOB B TEUCHHE BCEro MEHCTPYaJbHOTO
nukia [39].

BaxnpiM HemocTaTkoM yactu padboT [33] gBisiioch
Y OTCYTCTBHE MOJHOTO aHAMHE3a KOHTPOJIBHOM TPYIIIIHL.
PesynbraThl aHanmm3a KpOBU 3I0pPOBOTO KOHTPOJS 3aya-
CTyI0 Opaynuch u3 0a3 JaHHBIX METUIIMHCKOW OpraHu3a-
[IUH, KOTOpasi, B CWIIy MIPUYMHBI OOPAICHHUS MAIFIEHTa B
KIMHHUKY, HE coOMpana NMCUXUATPHUUECKUIl aHaAMHEe3 ma-
nuenta. Takum o0pa3oM, Mbl HE MOXXEM YTBEp)KIATh,
YTO BCE JIMIA KOHTPOJBHOM TPYMII COOTBETCTBOBAIM
KpUTEPHSIM BKIIOUeHUs. Taxke HEeKOTOphIe U3 MCCIe0-
BaHu# [5, 29] BoBce HE UMENIN KOHTPOJIBHOM IpyIbl, a
NPUMEHSEMbIE CTAaTHCTUYECKHE METOIUKU HE HCKIIIO-
YaJld BO3MOKHOTO BJIMSIHUSL OJTHOTO JIMIIh UMEIOILETrOCs
MICUXUYECKOro 3a00JieBaHUsI HA TeMaTOJIOTMYECKHE KO-
appunmentsl. HeGonbime 00bEMBI BBEIOOPOK TaKXKe
MOTJIM UCKa3UTh pe3yJbTaThl CTATUCTUUYECKOTO aHaJu-
3a.

BaxxHo y4MTBHIBaTBH, YTO MPH CYUIMAAX 3HAUUMYIO
POJIb MOTYT UIPaTh HE TOJBKO OMONOrHYecKue (GpakTopbl
(reHoM, BOCHAJIUTENbHBIE MPOILECCH), HO M BHEIHUE,
BKJIIOYAsl COLIMAIbHO-AEMOrpapuuecKie XapakTepHCTU-
KM, BO3JCHCTBHSI CTPECCOPOB M, B YAaCTHOCTH, JETCKOMN
TpaBmel [19, 40]. TloaToMy HEOOXOIMMO OLIEHHBATH BCE
(akToOpbl B COBOKYIMHOCTH, YTO IJIAHUPYETCS B HAIIEM
TEKYIIEM HCCIIEIOBAHUU 110 OLEHKE MPOTHO3a BBHICOKOTO
pUCKa CyHlIMJa Yy TMAalUEHTOB C ICUXMYECKUMHU pac-
CTpOiiCTBaMH Ha OCHOBE KOMIUIEKCHOTO aHaJM3a B3au-

sue, and therefore affects hemogram param-
eters. However, the contribution of mechan-
ical damage cannot be assessed and com-
pared due to the different length of the time
period from the suicide attempt to the mo-
ment of inclusion in different studies.

Regarding the somatic state of the
study groups, none of the studies took into
account the phase of the menstrual cycle in
women. There are conflicting data regarding
changes in peripheral leukocyte levels asso-
ciated with fluctuations in sex hormone
levels. Some studies have shown that the
total number of leukocytes increases in the
luteal phase compared to menstruation [36]
or compared to the follicular phase [37],
while others have shown an increase in the
number of leukocytes and neutrophils in the
luteal phase, while the number of lympho-
cytes and mixed cells did not change
throughout the menstrual cycle [38]. Some
studies did not reveal significant changes in
the number of leukocytes throughout the
menstrual cycle [39].

An important drawback of some stud-
ies [33] was the lack of a complete anamne-
sis of the control group. Blood test results
from healthy controls were often taken from
the databases of a medical organization that,
due to the reason for the patient's visit to the
clinic, did not collect the patient's psychiat-
ric history. Thus, we cannot claim that all
controls met the inclusion criteria. Also,
some of the studies [5, 29] did not have a
control group at all, and the statistical meth-
ods used did not exclude the possible influ-
ence of existing mental illness alone on
hematological coefficients. Small sample
sizes may also have biased the results of the
statistical analysis.

It is important to consider that in sui-
cides, not only biological factors (genome,
inflammatory processes), but also external
ones, including socio-demographic charac-
teristics, exposure to stressors and, in par-
ticular, childhood trauma, can play a signif-
icant role [19, 40]. Therefore, it is necessary
to evaluate all factors together, which is
planned in our ongoing study to assess the
prognosis of high risk of suicide in patients
with mental disorders based on a compre-
hensive analysis of the interaction of the
genome and adverse childhood experiences
(Grant No. 23-15-00347).
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MOJICUCTBUSI TE€HOMa M HEOJIAarompusiTHOrO JIE€TCKOTO
onbiTa (I'panT Ne23-15-00347).

3axnouenue

['emorpamma siBiIsSIeTCS J€IIEBBIM, JIETKOJOCTYITHbBIM,
0COOCHHO B YCJIOBHMSX HEOTJIO)KHOM MOMOIIM, JHUArHo-
CTHYECKMM TECTOM, 3a CYET 4Yero sBjsieTcs HauboJjee
4acTO MCIOJIb3yeMbIM J1abopaTopHbIM MeTogoM. Ilo-
CKOJIbKY B HAacCTOsIllee BpeMsl He CyLIECTBYeT OMoMapke-
pPOB, KOTOpbIE MOTJM OBl MpeAcKa3aTh PUCKU CYHIIH-
nansHoro noseneHus, ['KCB mpeacTaBisitoTcss MHOTO-
o0enIaIyuM HOBBIM MOAXO0I0M IS POTHO3a U podu-
JAKTUKU CYyMIMIOB. BBuUAY CII0XHOCTH NaHHOTO IPO-
mecca, a Takxke (pakTa HaJTu4us OCHOBHOTO ICUXHYECKO-
IO pPaccTpoOWCTBa, KOTOPOE BHOCUT BKJIQJ B BOCHAJIH-
TEJbHBIA TPOLECC, MPEACTABIAETCS 3aTPYIHUTEIHLHBIM
g depeHIMpoBaTh NMEPBONPUYUHY U CIEIACTBHE HM-
MyHHOU pazbanancupoBku [IHC. Ilo sToii mpuuune,
MMOMHMO H30JIMPOBAHHOTO M3YYEHHS TeMaTOJIOTHYECKHX
K03 (HUITMEHTOB, 11eeCO00pa3eH KOMIUIEKCHBIN MOAX0T
K U3yYEHHUIO POJIM HEHPOBOCTIAJIEHUS B CYUIIUIATIbHOCTH
— ¢ y4€TOM KakK OMOJIOTHYECKHUX OCHOB, TaK U CTPECCO-
BBIX ()aKTOPOB OKPY KarolIeil cpe/ibl.

Conclusion

A hemogram is a cheap, easily accessi-
ble, especially in emergency conditions,
diagnostic test, making it the most common-
ly used laboratory method. Since there are
currently no biomarkers that can predict the
risk of suicidal behavior, HCSI appear to be
a promising new approach for suicide pre-
diction and prevention. Due to the complex-
ity of this process, as well as the fact that
there is an underlying mental disorder that
contributes to the inflammatory process, it
is difficult to differentiate the root cause and
consequence of immune imbalance in the
central nervous system. For this reason, in
addition to the isolated study of hematologi-
cal coefficients, an integrated approach to
studying the role of neuroinflammation in
suicidality is advisable, taking into account
both the biological basis and environmental
stress factors.
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HEMATOLOGICAL COEFFICIENTS OF SYSTEMIC INFLAMMATION AS POTENTIAL
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A.P. Gorbunoval, G.V. Rukavishnikov!, V.M. Bekhterev National Medical Research Center for Psychiatry and

E.D. Kasyanov!, A.O. Kibitov!.2 Neurology, St. Petersburg, Russia; gorbunovasashaa@gmail.com
o S T ’ 2Pavlov First Saint Petersburg State Medical University,
G.E. Mazo St. Petersburg, Russia, St. Petersburg, Russia

Abstract:

Suicide is one of the leading causes of death throughout the world, however, despite the prevalence and high
social significance of this problem, effective methods for diagnosing, predicting and preventing suicidal behavior
have not yet been developed. The aim of this review is to systematize data on the role of inflammatory processes
in the formation of suicidal risk and the possibilities of using inflammatory markers for the purpose of its pre-
vention. The focus is on hematological ratios of systemic inflammation (neutrophil-lymphocyte (NLR), mono-
cyte-lymphocyte (MLR) and platelet-lymphocyte (PLR) ratios, as well as systemic immune inflammation indices
(SI1, platelet count x neutrophil / lymphocyte count) and systemic inflammatory response (SIRI, neutrophil count
x monocyte/lymphocyte count)) as easy-to-use and cost-effective indicators of a complete blood count. These
ratios appear to be a promising new approach for suicide prediction and prevention. The literature analysis indi-
cates that due to the complexity of this process, as well as the fact of the presence of an underlying mental dis-
order that contributes to the inflammatory process, an integrated approach to studying the role of neuroin-
flammation in suicidality is advisable, taking into account both biological and stress factors. environmental
factors.
Keywords: neuroinflammation, hematological coefficient, cell ratio, suicide, suicidal behavior
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