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Abstract

Clinical value of peripheral blood cell parameters in depression

Object:

Depression is a common mental disorder with high prevalence, recurrence, and suicide
rates, and has become a serious public health problem that endangers public health in our
country. In recent years, many studies on the etiology and pathogenesis of depression have
been conducted by scholars from home and abroad, but the results have shown several
contradictions. The aim of this study is to explore risk factors for depression and search for

reliable biomarkers that may shed new light on the diagnosis of depression.

Methods:

A total of 97 patients with depression who visited the psychological clinic of
Changchun sixth Hospital from June 2020 to May 2021 were recruited as the case group. In
addition, a total of 96 healthy subjects who were admitted to the First Hospital of Jilin
University during the same period and matched in gender and age to the case group were
screened as the control group. The clinical characteristics of the case group were recorded,
including demographic characteristics (age, gender, household registration, marriage status,
education level, whether for the only-child, family history of depression), medical history
(total score of 24 items of Hamilton Depression Scale (HAMD-24) and scores of each factor,
Hamilton Anxiety Scale (HAMA) score, and suicidal tendency). Blood routine indexes of
the two groups were collected, including Neutrophil count (Neu), Lymphocyte count (Lym),
platelet count and red blood cell distribution width (RDW). Neutrophil to lymphocyte ratio
(NLR) and platelet to lymphocyte ratio (PLR) were calculated. SPSS 26.0 software was used
for statistical analysis. The HAMD-24 score was used to divide patients into mild-moderate
and severe case groups, the differences in clinical characteristics between the two groups
were analyzed. The differences in blood routine indexes were compared between the case

and control groups, the mild-moderate case group and the severe case group, respectively.
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Spearman correlation was used to analyze the correlation between the aforementioned blood
indexes and the HAMD-24 score and each factor score, and binary logistic regression was
used to analyze the independent risk factors that influence the occurrence of depression.
Receiver Operator Characteristic Curve (ROC) was used to evaluate its diagnostic value for

depression.

Results:

1. The mean age of onset in the case group was 39.44 years. The proportion of females
with depression (67.0%) was higher than that of males (33.0%). Married patients accounted
for more (74.2%), the proportion of urban patients (58.8%) was slightly higher than rural
patients (41.2%), and patients with no family history of depression accounted for a higher
proportion (79.4%). Only children accounted for 32.0 percent and non-only children
accounted for 68.0 percent. There were no differences in marital status, household
registration type, whether for the only-child or family history of depression between mild-
moderate depression and severe case groups (P >0.05). The proportion of individuals with
high school education or above in the major depression group (78.0%) was higher than that
in the mild-moderate depression group (57.4%) (P <0.05). The proportion of individuals
with anxiety in the major depression group (96.0%) was significantly higher than that in the
mild-moderate depression group (74.5%) (P <0.001), and the mean HAMA score in the
major depression group (29.88 points) was higher than that in the mild-moderate depression
group (19.07 points) (P <0.001). The proportion of individuals with suicidal tendency in
major depression group (78.0%) was higher than that in mild-moderate depression group
(40.4%), and the difference was statistically significant (P <0.001).

2. The levels of Neu and NLR in the case group were significantly higher than those in
the control group (all P <0.001), and the level of Lym in the case group was lower than that
in the control groups (P <0.05). RDW levels in the case group were significantly higher than
that in the control group (P < 0.01). There were no significant differences in PLR levels

between the case and control group (P >0.05). RDW level in male patients with major
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depression was higher than that in the mild-moderate depression group, the difference was
statistically significant (P <0.05), but there was no significant statistical difference in other
indicators.

3. Neu was positively correlated with suicide score, with statistical significance
(rs=0.219, P <0.05). RDW was positively correlated with sleep disorders, with statistical
significance (rs=0.235, P <0.05).

4. Binary logistic regression analysis showed that NLR . RDW were independent risk
factors for depression.

5. The area under the curve (AUC) of NLR for predicting depression was 0.709(95%CI:
0.636-0.782), and the best truncation value of NLR for diagnosing depression was 1.69. The
sensitivity and specificity were 76.3% and 56.3%, respectively. The area under the curve
(AUC) of RDW for predicting depression was 0.643 (95%ClI: 0.566-0.721). The best cutoff
value of RDW for diagnosing depression was 12.45%, with sensitivity and specificity of
61.9% and 64.6%, respectively. The area under the curve (AUC) of Neu and RDW combined
to predict depression was 0.725 (95%CI: 0.654 - 0.796). The sensitivity and specificity were
75.3% and 61.5%, respectively.

Conclusions:

1.Females and higher levels of education are risk factors for depression. Compared with
the mild-moderate depression group, the major depression group has higher anxiety scores
and a higher percentage of individuals with suicidal tendency.

2. Neu, Lym, NLR and RDW are related to the prevalence of depression, and NLR and
RDW are reliable peripheral biomarkers to predict the occurrence of depression. PLR is not
associated with the occurrence of depression, whereas RDW may be associated with the
severity of depression in males.

3.Increased Neu levels are associated with suicidal tendencies in depressed patients,

and RDW levels are associated with sleep disturbances in depressed patients.
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2.1 FPARRE 2 W bR v S ™ B R v e T B
2.1.1 FUHREE 12 W b it

A F0HIRE 112 W R AR HE D O R B G 2 W 5 48 i F ) 55 1R
(Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition, DSM-5). #R#&
DSM-5, HIAIEE £ ERINE % 2 AL FARERAHBLLAS 5 A sl DL ERER: O
FARVE S Mgk ARIRBUEIRS 2 . FE 1z Zh I BH i Biobl 14 2L sl Ak ) &l 1
B 557 AR B EETERE AR . REERET, Kb s
=T O IRTE B A R o BAh,  FIREIR TR 51 B A I PR R S o BT 5
3 Zhfe ™ 2 32 45 REIRASRE VT R TSR0 ot s AR 5 AN BE P A ARG 1 007 A R 5
MRAT BRAL R AT B B R AT

2.1.2 HHISRE ™ EFE R A PP 2 T A

I PR 182 22 Fh BRI VP 28 B KPP g JAIRE ) SRR A . Horr, BB B3R
WERER, B Zung AL H PFE R (Zung Self-rating Depressive Scale , SDS ). Beck
PR 5 2 it (Beck Depression Inventory-I1, BDI-II). & {8 B in) 5 40 ARAEIRAE %
B (Patient health questionnaire, PHQ-9); Hy & Z Al R IEE A PP & I ER, HIEIL
% R W H0 AR & 2 ( Hamilton Depression Scale, HAMD ) . %2 &F 5 F] 41 fif & %

(Montgomery-Asberg Depression Scale, MADRS ). X Y4 E8 R R IEMAGIRAS KA %
REPRK I E I, SARYEE A H I R AN FDE GG R vP e TR, HAF AT X
IR A2 10 AT P2 F R

2.2 JWHISAE AT I A AL

RIRRAE 3.22 A NEGMARE, &5 AELLEIR 4.4% . BRETEER, 2
BR | A AR AE 5 #2505k 5 4 2E i £F (disability adjusted life years, DALYs) )40 & 5 Fr A
DALYs [ 1.85% s Ren Z¥ NHIGETHFTRERBL, H 1990 £ 2017 G4 F B EIIHOLE

3



HIBUR R E 1902/10 73 LT3 2030/10 735 Al 2017 FEHERLH 5636 /1 N EA
HRE, 5 ABRELBIT 21.3% . — TGN 8215 G4ERE KT 60 X HIZE NI 7T ER,

JEAE A SR ASRE ) S B R 25, T e 5 AR 4 57 3 00 IR T 3 80 S 1Y
Z AR S5 R IT BEURA 55 2019 AR E o M AMARAE BB % 4453.79/10 J3
N, 5514 2619.93/10 5 N5 LHEHVERRER) DALY 184 472.28 5 N4E, FiVER) DALY
{64 283.93 5 N, IR LSRR LM N AARE 2 & B . BRI N2 2 1R
B R AR R R 3R, B8 T2 BE R, R TR RETT 1 B A RN 2

.
B

2.3 FIHRAE I IEA% S 7T

B TR, HACRE A P AR M o SHICRE P — 203 S AR A
AR 2-4 54, HErAE, SEFAKCEH A (genome-wide association
studies, GWAS) TR I 2 Bl 5 IHRIE & A AH G IR PR o 2017 48— T506) o [ DO 2t
2R INAE B AT GWAS 20T, RILE CBAGEESE R Csirtuinl, SIRT1) ()
rs12415800 o7 &1 J% T B2 #6128 o IR 40 2 R JC ML £ 0 BR 9 2% K] ( phospholysine
phosphohistidine inorganic pyrophosphate phosphatase, LHPP) [{] rs35936514 {7 s 541
HORE 0 BT 55 o Sk, B e dH 2 M R BRI A A A A RE TR ERER FE TR R, i
G S LA BT S A F DRI A 1) B A AL

2.4 JHCLE A 2 RAAR ZE B 7T

TR, MEELBEARKNARHEED, AR KNS MM IIRET 7848 1
fifto ML TAR AW TR IR L k- T I - B2 J2 9 4 S5 A 20 P e 55 RIS RE PR B A2 AT R
Grieve 58 NFIFFE TR R LA E 757k (Voxel-based morphometry, VBM)
X FIRE A8 5 i DX 45 R A A AT 70 A, 45 SRR W SISk £ T 451 - [ i DX 32 I A
R A R o I B S5 R A AR AL AT BE S IAIE A A2 ) BEAE PRAL R, 2 RE TR
W FHISAE £ RO HE S AR BRI o Arone S8 ANBIFFURIN,  AEALFH DU K- 22 HEAT B4l
MIGITIE, B VBM T SLIIARE 85 1 SO R AR R AT R . BR B, fheRe
BAR BN — MR AR E T BUA AL AT SO S &, N 4ERERR 7R 1 HHRE B
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2.5 FIHRAE A R AL

2.5.1 FERA AL I o N H 2 AR

20 tZdrit, W SR BB & LR 290 M7 5URIERRE, AT Res2 T
112 REB i Y PR G SR T . PRGN S FUELHE 5-FR i ( (5-hydroxyptamine, 5-
HT) « ZHE EIRE. 2 ERRIZKTE AR B8 1A P AR 22 250 R 5258 e i o
K POANAR 25 W8 =R PTINAR 254 (tricyclic antidepressant, TCA) . &M 1
$2 10 i AR BN A7 (Selective serotonin reuptake inhibitors, SSRIs) HHfiTA: ik,
(RS2 R, HAUK 1/3-1/2 I BE AR, RIS 236 i i A A —
SE [ JRBRE . AR50 & R AR AE 835 i b S5 5 5-HT BURHER 5-HT Z %=
SRR [RIbL, AR T A L 2RI R0, 41 m] A 5 AIRE IR R AR K

2.5.2 N ECfi-aE - B R T A Ok B

T - RS Chypothalamic-pituitary-adrenal, HPA) & AAARFHES Py 23
FPEW 2 TR, B YERe NIRRT M ThRE . s ) VAR T8 F AR A A S AR (1
KA, 2l THURL T RECRAS I, HPA B &isad, (e s iR B R %
TBCR R AR B R IR i 3 s 3ok 5 PO W B o U8 3R 2 7 R U ) HPA. Sl R 7
B RS B o T BO0E e PO aR S A A, A7 S At 1Y L IR RRRS , HPA BlrRREETTE,
B 2 BAMARRE IR R AR o 3 B (RBE R 5 I aR SRR BH 5 = A DK DX 8l Py S8 A
BFE NIRRT B2 i S AA AR, AR SIS A EE R SR A2 SR B X

[38]
o

2.5.3 ML Pk SR E IR A TRk

A m IR VE R T o AR S5 A AN T RE_EXE P AR SR SO 45 475 5 B LA
AT BB R RIRE ST SHRAE B g S RGN AT e 2 i S 2 oid E R 12
FRAR AR S SR A v] ER 1 A i, I HLRRAERE TN S B e i 5 ™ EAR R
FIRIE F5 2 I] A) 2 IEAHOR™ o e n] SR YRR n] BE R FIAICRE A 2E IR OQBEIA 1Y o ik
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4 E IR KT (brain-derived neurotrophic factor, BDNF) & —FHig 4 4 o A7 1H AR
b PR AP E IR ER o BEAERT S0 R DLIAIAE S8 58 L J% BDNF [#{iK", 1X4275 BDNF
A BELEAARAE f0 5 B AR B b R 4% T — e AR o BUAWAR 24590 3 G 7T RT LASE N oK B
AR IEL L A o X AR BRAZ H ) BDNF R 204

2.5.4 RIES M AR

VAR5 AAE XU R, B JAE SN SR A A, HS 2 0 B SRR JE 0 3K
Tl ST P A I AE AR 5 REVE BN (R AT 50 R b, SIARAE (858 B B S S5 MR (1 R0
FEHGNN, AL RVEBIR I P AAAE AR RS . BEAR AT S UE SR IE 8
R ABEARLL, HARN Z R0 REH TR P T, @1 C RBEE (C-reactive protein,
CRP). TNF-a. IL-1 %", Faith % NFTEAT 4G NLR. RDW K H AR 2 AEFE AR
TR IEIT 74 AR, FARAE 3 0 NLR. RDW /K T FExt R4, e %
%% SSRIs 16T JGIXFh 22 FH &, XK B NLR & RDW A B2 R TR0 AR E A A8 1)
ANEEYIRRED) . JRER T ] BEIB IR0 HPA BTS00 R KRG A& T itk
FEAMARAE B AL R A

2.5.5 MAAME AR E

PSR W L B G PR S D M M S R IR, R A P 7 i I AT R A6 5 i 4 A
R AR B E KT e, S EUMARRE K AE R RE BRI I & A&
FRIOE | A2 oA R B ) N-H B:-D- R A2 #2 (N-methyl-D-aspartic acid, NMDA),
SR B B IE T, KR BT R, AR P A AR, I R A e AR R AT
v-2Z & T B (y-aminobutyric acid, GABA)&ZJixi N B Z (1 4MfIEsh 2 5T, AT Hl DS A 1
ML 30 5 BRI AT A R LAV SE JE 8 R B 5T X GABA &5 B [ s X 4R 7= 3RAT 130
HIIRE I 5 B 1T B b5 M ey M Ao 20 038 o 5 ) Ao 20368 I 2 1§ R AT A K

2.5.6 JpiE E R U

3 A AR AL Ao AR Ao BT (R TR i P A B I, L 2 R DR i A
Ko Hi L FUATTE . TESFLAT B FUAT T S A O LR A TR . Jiang 55
Ao 20 T 22 DRV e e M T VISR 58 fir T B0 W AT T AR AN B A T P o B 4] 2
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Thr, T2 AR LB 5 FEAR ™ o SEHAIARAE 8 1 W T B TE TR /D SRAR Y
= PECL BT ™ o LLEWIFFER W il B 4 2R T 5 SIS RE Ao A7-AE — € AR
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NI i FIE (K0 A A o 38 3 455 i T T A A A e I 15 48 S AT 0N AT B O IR
RETATT R HE

SR NATTRE T S0AICAE AIBIE 7 AR [ W7, (BB 2500 PR 2R RO B0R B A it — 20 1
W, M2 A FEAR B AMARE ORI, 0 E P AP 8 R, AT T 1 PR S it 5 9 A%
[RIIa T $E RS IR AE 7 L EE 1

2.6 FWHRIER YT AIBF T

2.6.1 ZiWniadr

I R b F I BT AR 25 7T 43 A AR LK Bl S AL g 1) 77 (moncamine
oxidast inhibitor, MAOD). TCA. SSRI. 5-F2€ i 525 B b i 2 00 P B il 24
(selective serotonin and noradrenaline reuptake inhibitors, SNRIs). 5-F2 {0 1% 52 A4 45 41 7
o HAT, AER 2R IACRE TR YT I E B4, (HIX e WE i BA R aig . &
TEHZ . (2455 RKE R

It [ P 2 G HRIRE S LR R idE— PR R, — Se i R U A 245 045 T K
LU 4 NMDA 52 475470 77) 32 =) U B B L 5 70 3175 25 (5 £ i RN 2543 #1= (FDAD
T2 E BT R RO 2 2 (ECO) #HEHE, v TR Y7 B MEVA 14 2 S AR E .
S G TR (1 R A S AT ) 2 3 I A R R R a2 6 B G A e e ) R 2 T
NMDA AT /b GABA BRI, LA Il 55 400 4 o [R) 44 22 70 0] SR A T 4 R e ph 22
TORIANEIE R, ARG s AT PE R AR AVE 3™ . Ardalan %5 A\ R I 3 A SUR R B 4% 1
TR B ARG, 7 e A 22 SR () TT SR 1 S 2 O IR 1 e ek, BT SERYT
— B R BT 2, AN T ARV T I — A 2, R R EhE I e R R
PRRIETHNAER « SAE R Z5WAHLL, BT S SRRV AN 2 H L™ 28 (045 24 S Lo ST 4K
e AL GURE AR 24, W0 RIRE A B R ST DR M 25 1 SBIRE V3 97+ (/R FRZ 0 B 30

7



i RATE FE UL S5 A i R URS 10998 24 -5 B LA 2 K ) T DA BE 2 3t 5 AR ™
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2.6.2 YEIRIT

HFLAE 1983 48 AR TE VRS BN ] TR G T b, BA D2 — R AR AE
AROETT TB HAH — 5 T B S AT I, S EURE IR R S IR RN
A 2T BB, JCHIE M TR AR R IAICAE (o ISR, Y2 MNEIY
PRV L T HARSE B PRYA T H, 2 i ELIA B I (transcranial direct current
stimulation, tDCS)~ B & £ /i 2% 11| 4 Crepetitive transcranial magnetic stimulation, rTMS)
5. rTMS 2 — BT Y L AER N R IR, 3B N FH T AR E I — 49897 .
FHEC T HARTEIRYT, (TMS AR EG VR ZIRR, Stk BOv e, 8 fE &
BT BRSO A 78 10 B BB A 45 T B R, SO RO 1T 20 il ik 3150 A B
1] Jea S K B SR T RE AT 2 i AR AR ™

AL, B —EAZ NEVRIT B, aniR S i i (deep brain stimulation, DBS) 1A
M (vagus nerve stimulation, VNS)&%, 14 1IE B fe A RHh B0 B i FARIEIR -

2.6.3 OFRVRIT A H A

SR LRI ST BOATIE R € IRCR, (HARSET BB MARIR RS /L SEHtE L
PTFATIRE A b R o FIARAE RO BT BN R TVE . ABRRRIBIT . 17877
e BRI FEIRIT S RMCR AR T U5k, RARYE VAT T BE A 1
MM ER AR g . — B AT 7k, BRDEIRYT IR, 1837k, HRyTikssEl
PRI 2 T 2508 BB AARE IR ™

H RO THIACRE (69T 2 R LR a0 TT, RIZIIGRTT . Wisia T FLO R T 101k
PRI S . SR 2R RRIR T AT LA R | il ARG @, A B TR AR, R
BRE BE 2R, BRI



% 3F R EHIk

FH3Em RS
3.1 WHFAT 4

HeHL 2020 £ 6 J1-2021 5 5 H iz TRE N HE/SEBOHE T2 RTARE S .
NEHFRUE: (1) FH 2R PR AR SR VPAl S (AR O, HRSE (1912 Wi 755 DSM-
5; (2) KH HAMD-24 Wi A7 1E55, HiEr>20 70: (3D 18-65 % (4) PIENAR
MR SR 2 BEIRFS A 2. FERRbRiE: (1) S IFHARE S (2) IR
B FA RS (3D AIFA HA™EHN, WO IEERN. T, BIhRe R,

A8 RN SRR 2 T35 AROR 22 3 — R B IR (i RS, R o 88 . PRI AR DL B #5 1F
NI . NHARHE: (1) TTHABFATR 505 (2) HAMD-24 $F4r<8 4. ik
bt [FHIARZHHERR AR AL o

3.2 W 7L
3.2.1 IR B REE S R PEAh

XFRFE AN A RRARAE AR 2L B, R LI R B B R LR AR 0e L o). TR
Ay BEERARGL . SCAHFERE . P AERTAEML . RS AE T FIARE S FLARS P50 SR
51, HAMD-24 ¥4, I /RiAEEER (Hamilton Anxiety Scale, HAMA) 14345,
xof RIS AE FLAE WS . PEIA%(5 B . HAMD-24 1 7 NEF4LR, BIA AR L. A0
PRAG. HBCRM. REREES . B, BEIRMRRG . 8. B0 KT 20 0% 8
IR, KT 35 40 A EIAL. HAMA ¥F9 KT 14 4r, IWNEEE.

3.2.2 FEASILEE

VAR W 2H B S R K L 2 =T , IEAS I AR LE I F R, 43 T 3% I % T
Fr, B4 Neu 112 Lym 114, /MR 4L (Platelet, P10 RDW, H I iH5E 45 H NLR=
rp A 20 A 500 2 4 B 25 PLR =1L /N B -5/ 7k B2 200 i -



PLEAB AR SRR TS, AW RSB —FEHNE.
BERRERAEAE, BiA: https://d. book118. com/69521021004
1011114
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