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Abstract

Objective: To explore the differences in neutrophil-lymphocyte ratio (NLR), platelet-lymphocyte
ratio (PLR), monocyte-lymphocyte ratio (MLR), and system inflammation response index (SIRI)
among patients with major depressive disorder (MDD), bipolar disorder (BD), bipolar disorder
depressive episode (BDD) and bipolar disorder manic episode (BDM). Methods: We included a to-
tal of 229 Chinese Han patients (128 with MDD, 49 with BDD, and 52 with BDM). The leukocyte
counts and various cell subtype counts were obtained from blood analyses, and NLR, PLR, MLR,
and SIRI were calculated. Statistical analysis was conducted using SPSS 26.0. Comparisons be-
tween MDD and BD patients were performed using the Mann-Whitney U test, while comparisons
among MDD, BDD, and BDM were analyzed using the Kruskal-Wallis H test, followed by Bonferroni
corrections for post hoc multiple comparisons. Finally, MDD and BDD were used as the outcome
variables, and the variables were analyzed by univariate and multivariate Logistic regression
analysis, and receiver operating characteristic curve was drawn. Differences were considered sta-
tistically significant at P < 0.05. Results: 1) Compared to the MDD, BD exhibited significantly ele-
vated NLR and SIRI (P < 0.05). 2) When comparing the MDD, BDD, and BDM, there were overall
statistical differences in NLR, MLR, and SIRI (P < 0.05). Specifically, in comparison to the MDD, the
BDM showed significantly higher NLR, MLR, and SIRI, with statistical significance (adj. P < 0.05).
There were no statistically significant differences in inflammatory ratios between MDD and BDD
(adj. P > 0.05). 3) The BDM exhibited significantly higher NLR and MLR compared to the BDD, with
statistical significance (adj. P < 0.05). 4) The influence of age and leukocyte counts on the diagno-
sis of MDD and BDD (P < 0.05) was statistically significant (P < 0.05), and the accuracy of the com-
bination of the two was relatively high (AUC = 0.716). Conclusion: This study found that NLR and
MLR are higher during BDM, indicating a more pronounced inflammatory response compared to
MDD and BDD. In addition, the combined use of age and leukocyte counts improved the ability to
discriminate MDD from BDD to some extent.
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1. 518

7E FEBREIH 72455 10 fii(International Classification of Diseases-10, ICD-10)i2 Wik Z by, F4 s
(major depressive disorder, MDD) A1 XA [ (bipolar disorder, BD) )@ Tt fahg k2, Ho 3= B4R 2 B
EMFEAR OB EIERSAR[1]. WERI[2], FREROBRREGLAEDHRER 7.37%, 12 NMHERER
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S IR U0 DR AN B LB ORER 22 (R UE AR SRR 40 0% SORE R G AE O B R i A ML (10 SE A E
THRZSMME T B A C B H AR BEFE6] [7] [8]. L4k, ot NRFISME Ak
RNRFEAREDVIRERT, © 5 TR A AR, & TR E S, 7 HRA R EE M.
BRI, A0 ] A 2B T S L LG 2, e MR 20 A — bk B2 48 i L 28 (neutrophil-lymphocyte ratio, NLR).
/MR - bk E 2N L 2 (platelet-lymphocyte ratio, PLR). HAZ A - ik 241 /i Lk % (monocyte-lymphocyte ra-
tio, MLR)F % 4t 45 [ 3 15 3 (system inflammation response index, SIRI)E CL AT 5T 4 0E 5 0o 35 fE A5 55
REE T H[9]. —WZEA R BI[10], S Fo0 & AHLE, MDD #1 BD % A % m i NLR 1 PLR.
Mazza %5k BL[9], 7EXUH RS B AT & 1F (bipolar disorder manic episode, BDM) & # 1, NLR f1 MLR Hi&
=T MDD F1SUAH RS AR & A (bipolar disorder depressive episode, BDD) ¥, i ik 4 Eb RS hrrE
MDD 5 BD. BDD Z iR W Z 5. SR, Wei Z5[11]F 4558 52 A4 —8, 1%k Fl5 MDD &%
AL, BD SR E S NLR AT MLR PLREAKHT PLR. [RIE, Wei S5 [12]3 & I -5 {8 FEXT FEAH B,
BD B SIRI Fhim. LIRBIFREY], RAEFEANFIRIDIRES FAAE R 2R, ARG FEm e A2 R R I &
WK, AR, HATRTFXERAELRAE MDD A1 BD I/ MAESE AR LA 8. Bk, A#is
TEFRTT MDD Al BD 3% UL AN FIRFRIRAS T 1) BD 38 (AR RAE BT RAE) Z 1850 i b 28 M L i
2, DA E LU B SO S Bk AR LA BB, I R AT 0 BE R AG 5 G0 SORE R G LG R
PR o B SR IR 5, FRA AR B2 DRy R KL BB A R 11 PR A2 W AR T 7 344 5 0 ) A7 A AT SE 1K) A2 P 7 484w
N HE B AF A 732 BRIARAE AL AN M A R

2. WREFHE
2.1. WK

AT T 2022 47 6 H~2023 4F 9 A 115 Sy g # LA AR O B2 ¥R 97 0 2 ik B 4048 B i A1 SUAH o A
AR B HERFEAS N ZbRE: (1) DUBEAN: (2) 18 ¥ < 4E#Y <60 %, (3) £4 ICD-10 Al FEAS i
SibritE, HBIZE 2 2 4 58 Fi6 K UL EIRFR IR AR EE T s (4) B X AT 7T 0 R O
ZEPEAEFE T PUHRRMNA R (1) DUEA; (2) 18 & < i < 60 %; (3) ¥IFfF& ICD-10
T R B (2 Wids e, ELRARS W 20 i 2 44 HA 3R K UL R IRFR GRS o RHE Ot HL s (4) Bt
AW FNIE RS B AE R R .

PR SERIHERR AR AE . (1) 5 H A PRBRAT I, G FERS #0 200 . RS A ()P IRE: (2) &FH
b2 LA JOREIRAS AR, WG BRI e, obe . RO M B H & G PEB . T EUE DhRe s
o EFAE ANEERE s (3) 5 48 M B 4R bR iU A S IR RARFAE , anpRZ2 . 45T 2 4541 (body mass index, BMI) >
30 kg/m?; (4) AR SRR R (5) ABERT 2 FE PR R SR R . AEESARTT R 2. 2K
MR B S SN 259 . A LGN OB e b £ o 229 911(91 4% B PEAN 138 & Aotk), FARERAS 128 1,
BUAHRERG 101 5], A SO BRAGHIAR A A 49 4, XM B i A R AE 52 1.

AW RETT BT LA DSR2 B S HHEGIHESC S . 2023021), AT I NHIF 7T £ 25 0 15 )
B, BB EES.

22. A%

1) NEZEBRANG R BORCEE: B 1 ARSI R R ITL SR A LB E N D200k, BFBEERe . ).
R S RE. BEEMRZOR 255, ULRIRRBRICRm R . BRAE . &5 R AIEIREEE).
2) MBI B A S S ARFR VB REENABE AR — RIGR SR . £ B eh 2
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A RS IR RHIEATAS I, RIS M 4T E R A . AR . AR L
SR DA MR SO B o TR RO FERR: NLR = AR i 46 oAk LA iR 46 0 . PLR = 1
ANBCTHE R A A 0 . MLR = BUZ AN 40 (B L4 XA . SIRI = sR VR4 X x B
% 240 M 26 XL E2S 20 X4

3) GiihiabF. RiH SPSS 26. 0 Ziit B AFREAT /04 . 45 IR VRS0 (Shapiro-Wilk, SW)H W &> &
EEORHIES T, RAIES SR HE TR LI + FEERR, AR IEZS 7300 (™ H AR A 73 17) 1)
KRB (P AL )RR o 0 A B DI (E 7 bh)Ron . IZELTE] —RE R, 25 S5 i T 5 8 6 1k e i
TEARRI L IBCR T o K656 80 Mann-Whitney U 856, 22 24018 (1 Eb A R H Kruskal Wallis H K656, [RINR A
Bonferroni B IE#ATH /5 2 HHLEL . HbAL, ABEFTLASAR . BUHIIAER AES /AL &, JexiPEnl. 6. BMI.
1 v £ 5 A B AT BRI R Logistic [B1 VA4, SRR P < 0.05 MR BN Z [H & Logistic [H])94)
B, SRA “MJE: LR” EMIE A58 XA R, FH24H]52 303 TAERHIE (receiver operating cha-
racteristic curve, ROC) B2k, 15 fh 2k T 1A (area under the curve, AUC). FTH 2 #r KH WKL, DL P <
0.05 NEFHGIE Lo

3. &R
3.1. #IEPAS AN A QFHER RN R M IEFREE S

AW ALHE 128 4] MDD 3% #1101 4 BD . fEVERIZ0 A6 1, MDD 21 &% T 51 (2) 2:1),
M7E BD A B A by %, WAEM N LRSI %% 5 (P <0.05). X T4k, MDD 4f1 BD 42
A B2, MDD B RER A BN 51 %, 1 BD B KIER A 80N 43 % (P < 0.001).
£ BMI J7 10, W A 2 R IG5 8 (P > 0.05). W% 1.

Table 1. Comparison of demographic data between groups
= 1 AEAOFHERIER

MDD BD BDD BDM MDD vs BDD
BH (n=128)  (n=101) (n = 49) (n=52) MDD vs BD vs BDM

PERI (], %)

Lil 40 (31.25) 49 (48.51) 20 (40.82) 29 (55.77) ¥ =17.082 H=9.415

4 88 (68.75) 52 (51.49) 29 (59.18) 23 (44.23) P =0.009" P =0.009"

Ao Z=-4292 H =19.379

E# (%) 51.00 (15.00) 43.00 (27.00) 43.00 (28.00) 42.50 (29.00) P <0001 P < 0.001"

s Z=-1.800 H=3.428

BMI (kg/im?)  23.64 (4.42) 24.65(4.84) 24.84(4.28) 24.34(5.22) P =0.072 P = 0.180

E: MDD JyHARIAREERS ; BD JXUMFRAG; BDD YU ASIAL A (s BDM NXUHEERSERAE A AF; BMI ik
JRERS: P <005, H4it¥ER.

5 MDD 41k, BD 4 AgNEE(Z = —3.872, P < 0.001). " PERignfaxt{E(z = —3.830, P <
0.001). A% 4R A4 %HE (Z = —3.201, P = 0.001). NLR (Z = —2.540, P = 0.011) /! SIRI (Z = —3.117, P = 0.002)
RETE, RELWER AL R LT G RE S 2 7P > 0.05). W& 2.

3.2. #IERASTRMARLIEA. MAMASTURBRIER(FAMAOFHB R R MIGHRLER

MDD 41. BDD 411 BDM AL, =476 M R FGE RS SR i EAFEE S % 7 (P < 0.05), 7£ BMI
FHERLG %5 X (P > 0.05). Hr, MDD 4 EHEFKHEMALA, 5 BDD 4. BDM AL, =&
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Btz L, H MDD 4% & BKT BDM 41(F:1E P < 0.05), W% 1.

MDD #41. BDD 441 BDM ZLAHEL, =HM At hrER et E . ke xE . ®
A4 % NLR. MLR. SIRI SRS ARFEE Gt %27 (P <0.05), H, 5 MDD 4ifHtk, BDD
IR 40 T B5ORT MR 0 20 R T, R SRt R L(REE P < 0.05); BDM A1 41 it
$(H = 15.205, &KIE P =0.013). sFEkigiudasfE(H = 15.245, &K IE P = 0.001). FZ4IMLSTEH =
10.729, K:IE P =0.008). NLR (H=12.290, #Z1E P =0.002). MLR (H = 9.494, K IE P =0.036)f1 SIRI (H
=15.219, FZIE P < 0.001)33 53 Th i AR SLUi s A 5 45 SR JO0E L R 7 TH A 0 i 3 it % 2% 7:(P > 0.05).
W4z 2.

Table 2. Comparison of leukocyte counts, subtypes count, and their ratios between groups

2. HEBWETHE. ST R A L R

HH (=128)  (o10)  (1-49) (osy ~ MpDwBD  MUSEEP
FIAfiES 597 (1.89)  6.83(266)  7.17(3.15)  6.67 (2.30) ﬁg?ﬂ? ? - é%gg?
i %ggﬂﬁ 332(L71)  402(231)  3.86(247)  4.06(2.10) iiasdgi? '; - é%g‘;?
WEMEARHE 191 (L01) 197 (L00)  2.24(0.97)  1.67 (L03) ZP::’O?'730840 PH:: (?'0243‘?*
M/MEHS 23600 (79.00) 240.00 (77.00) 241.00 (91.00) 238.50 (65.00) szz_o%lllzo '; z g:ggj
W4 039(0.19) 046 (0.24)  0.45(0.25  0.48 (0.24) ﬁ;%‘i} ? - é%g?
NLR 170 (1.07)  1.90(155)  1.68(137)  2.38(1.48) ﬁ;?ﬁ? ? - 3?6339
PLR 120.06 (79.45) 119.52 (73.20) 101.97 (66.48) 130.00 (76.48) ZP=:_09%35°88 '; z g:gg?
MLR 020010) 022(015) 016(014) 025(011) o oard oo
SIRI 0.65(059)  0.85(0.85) 0.68(0.62)  1.02 (0.96) IZD::B%%)%Z g - éiﬁ?

VE: MDD NHEAFNARESS; BD NXUAAKESS; BDD NXUHIFEES AR K AE; BDM XU FEASEAE R E; NLR A
FIA0M - WRE4EA EL 2R, PLR NI/ - ME A EL R, MLR VA% - WkE 4 tb 2R, SIRI N RS %08 [ N TR
¥, 'P<0.05 HYi¥ER.

3.3. WEHAR R EE SWHEBRIER (ELARA OFFHR R RN K R IEFRELE

49 {] BDD #:#% 5 52 5] BDM # & 4ERE . YAl BMI &7 i, 278G E L(RIE P >
0.05), MW.#% 1.

5 BDD ZAHEL, BDM 20 [F) bk B 40 il 48 XHE (H = 6.236, &2 1E P = 0.041) 2 3% F&{%; BDM 20/ NLR (H
=12.290, K IE P = 0.047)F1 MLR (H = 9.494, fZ1E P = 0.011)% 3 s, Ay SEue A0 25 45 AN S0 LL R 7
TR & ST % % % (R IE P > 0.05). W% 2.

3.4. AOFEHER R R Migtsx EEFMEINARZE R0
JEXTPE S AFEE . BMIL H 40 BT 3R s AT SR 3R Logistic [F1E 53 Hr . B, 49 NS (P = 0.001).
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F4HLTH4(P = 0.001). T PERIZH L xIHE (P = 0.005) A1 A% 40 il e X (P = 0.032)#4 8 % A5 Logistic
6] U5 7 R o 45 5 R T, 4R34 %7 MDD A1 BDD 2 (1 52 B AT i1t 7% L (OR = 0.960, 95% CI = 0.935~0.986,
P =0.003); A4t %kt MDD 1 BDD 2 Wi ) 40 B A Si i 2 2% X (OR = 1.392, 95% CI = 1.126~1.721; P
=0.002), W% 3.

Table 3. Regression analysis of demographic data and inflammatory response indicators between MDD and BDD groups
F 3. AOFEFERK MR FEigFRE MDD 445 BDD 4E[E/IEYI 347

BE Logistic [=1H Z A& Logistic A4
* B iR P OR 95% ClI B FRAER P OR  95%Cl
(D) -0.043 0.013 0.001° 0.958 0.933~0.983 -0.041 0.014 0.003" 0.960 0.935~0.986
SEYi IR A 0.346 0.106 0.001° 1.413 1.149~1.738 0331  0.108 0.002° 1.392 1.126~1.721
R0 E  0.317  0.114  0.005" 1.373  1.098~1.717
ML E 1764 0823 0.032° 5.834 1.162~29.292

1E: MDD A AHINASRERS; BDD NXUHBEFSIAN R ME: "P <0.05, HEit2ER,

3.5. FiA BRI S ARFTURIIER L RSB O FURIN E 5 4

ROC £k ior: £E#4% %] MDD Al BDD 2 ft) AUC N 0.633, RIBUE N 73.4%, 5% N 55.1%,
26 ¥a %N 0.285. (A4 tH %% % MDD 1 BDD 2 Wi ) AUC 4 0.662, R % >y 69.4%, H7 57 & N 62.5%,
ZPEARHCN 0.319. 381 Logistic 155284 AT A4 1 1 4H T B0 0 EA TR, % XA AU PE X 4> MDD F1 BDD
W7 ) AUC i5%] 0.716, RIFUE AN 83.7%, FrFEEN 64.1%, Z1E4E0N 0.477. WA 1.

1.0 e
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Figure 1. ROC curves of age and leukocyte counts for the differential diagnosis of MDD and BD
B 1 F R B Z0Ra T B R ARFNSUBHIER L RIS WY ROC Bh%Zk
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4. g

O3 RS 5 G0 8 98 01 S I8 % 1) 9% R 4 2 oo [13] . TSR, AN A 28 P EE =, 41 NLR [14]. PLR
[15]« MLR [16]LAJ% SIRI [17], CHCNANEITEASHUAR 2 S SRS I AEVIFR X, oA i & R IE
TE MR ERAEFR[18]. SR1M, 7ECBEREASAII, X Ses bR AT AR BN R . N T IR — 2
FAVAT T — TR AT 9T, B /R LR MDD &35 BD 4. BDD 5 BDM B HI4ME A
RYELLEER,

RWFR I E L R EoR, SAHBEA R NLR Al MLR %2 ThEast, S5Eimardl . SR AR ZEAH
FefEE B vE 2 R . 5 AERTSE[9] [14] [19] [20] [21] %, UM ERIE 38 Xt T AR I0AR Bl R I
= NLR. MLR BLA 26 {R R I 5, A6 C- B A H 40/ 3 -4 (interleukin-4, IL-4). IL-18.
AHPE IL-6 524K AT ME IR YR SE R T--a (tumor necrosis factor-a, TNF-a) 324k 1. HAZ 4 iatk & A-1.
Lt4h, BD TEAERFLRY BT BEAFAE JOE [ MW [ % 5+« Ortiz-Dominguez 55 & BiL[22], XUFHEIE AT TNF-a
A IL-4 KT, IL-18 F1IL-2 7K REAGs  TSURHAAER Y 1L-6 A TNF-a K&, IL-2 KPR, 5
BUHZRAAIA S0 X AR LG, XORBRAE A C-J B B (/K i TH i [23] [24]. X S AHE T4
R, SRR TR BD B 0] T BEA7E MR 1) SO0 [ MR, R B SORE B 2R AR
7E S AT 3

HH PR 2 PRI 0 R 7 R G PR B —TE B 2R, RSB R AE R G R OGN SR AL, gl 2
TR G, KPR IR R AR . NLR 7EXURH BT J 1R 388 I mT 56 3 WA LAAR 28 ThRE I 2R 7 [25] . FRA%
YHARTE S R S [ N I A 0, B R R AR AN, SR R G G N S AR
HHRX R 28 22 00D 5 400 ) S50 T R R TR IR 40 B R G s 1 — 40 [16]. BRI, MILR I FF i vl g2
HAX A8 R G0 SRE A AR AE AR B . 45 DATIR, UM BRI ML 5% hE 4775 7™ 25 2R 1R (95 1

BAERERS, JEHEXCHAAR, & —FiR ISR R, SR VRIS, RieEEE
70.6% [26]. TEIGRSEE, ¥ MDD 5 BDD X 73 K2 — LR A BRERMERIAE S5 . AHEFL R ILAFE R T
MDD #1 BDD W2 B A Giit % L. BEFE MM, & BDD KL . XAl ae k&
I TR (RS, BD NG RAFFAE AR 13 S IO A, DA 7RIS W SE N5t Ao T iR SR m RElE . AR 5T
ROC £k ZoR4FE 76 % %) MDD #1 BDD i AUC Jy 0.633, FEHIAERHITRIIAE /b 25w, BEHI4E
WU — AR R, TASBEVE N IR BI2 R o BEAh, BF TR (4t 2 i34 in v] B -5 BDD )
R RS B AAH O o 1 1 A TS e 118 1 SO IR AS B A % R G BENE , IX W HE S BDD RS HL
HG K [27]. SR, THEERNE, SME MR AR S S 52 NN RIS, DRI SO 2
Jf - #E % 5] MDD 1 BDD I (g J1 AT BAR(AUC 9 0.662). 44 IS A 4 T B & #4712 Wik,
AUC 4 0.716, TRIIHERGZA FTIest, (R4 456 HAIERE B AL T B RIEAT 276 A .

BSRYL, X IO BATTER B T — L R R MR AR 5 O RS 2 (R DG R IR L, ST BEAERTT
FF RIS, 5 BARIAL . SUEHIACAR L, RS AE SUR A S B R . SR, 7R s A Y
&, X PR —-TUREWIHAT 7S, ki e R KRR . KRR T E T 2 YN R0 70 R 5 238 10 48 1 HR b B
[ EIARE, PAK SRIT RS AR R 2 RIS R BhAh, AHBF T RIREAS ARG By, HAR X B35 1)
o1 B AR R A 1t LU 2R B AT RR (O AH OGP EAT PEAS A O B B RR R 5 (e R AT LA
DR 5 SR T B — D I B0 AIE o [RIEE,  FRATT 5 R B & 47 S 0 11 4 i T 80P A i b ERAR W] DAAE — e PR I
P2 i 25 0 B AH AOSUAH AR R BE 7, {2 AUC {EHUIK, 078 ZE45 A AR R AT A AWy . AR SR I 7 m]
PLIE— D AR R o d% JORE IV 5 O IR RS Z R 20 R, DA IR S5 1 L A2 W AR 7 1 T 2 10 2%
EQ ISR
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E&WE

2R A8 e 2 AR R v R BT H (202203090255) -

F 3o

P AR 275 A AE A 28 H 5 o

& kA EA

SRIEL: Bdlllese, Gt XEBIFSERE; R, e EE AL ImRTUREEE, Bl o)

Brs F2Eig: SCIREERE, SCER; P07 SRR, CEWRSEIT.
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