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B, BEEERETEEI1.7% (25/60), WHK HI%E46.7% (28/60); KBEER. HAK HE5H36.7%
(22/60)#135.0% (21/60), HBESASTFAEHMN105, FEAEEBRKFH1.9845(0R = 1.98, 95% CI:
1.22~3.21,P = 0.006) . £ EHVERIRE B # CD4+41 i Le. ] 2. 38 F%K (30.1% vs 35.4%, P < 0.001), NK4H
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Abstract

Objective: To explore the correlation and interaction between the anxiety and depression of cancer
patients and their family members and the cellular immune function of cancer patients during chem-
otherapy. Methods: In this cross-sectional study, 60 chemotherapy patients and 60 family members
were enrolled. Self-rating anxiety scale (SAS) and self-rating depression scale (SDS) were used to
evaluate their psychological status. After normality and homogeneity of variance were verified, in-
dependent sample t test, x2 test, Spearman rank correlation, logistic regression and multiple linear
regression were used to analyze the data. Results: The detection rates of anxiety and depression
were 41.7% (25/60) and 46.7% (28/60), respectively. The detection rates of anxiety and depres-
sion in family members were 36.7% (22/60) and 35.0% (21/60), respectively. For every 10 points
increase in SAS score of patients, the risk of anxiety in family members increased by 1.98 times (OR
=1.98,95% CI: 1.22~3.21, P = 0.006). The percentage of CD4+ cells (30.1% vs 35.4%, P < 0.001) and
NK cell activity (38.5% vs 45.7%, P < 0.001) were significantly decreased in patients with anxiety
or depression. The Spearman rank agreement showed that SDS scores were negatively correlated
with CD4+ (r; = -0.45, P < 0.01) and NK activity (r; = -0.40, P < 0.01). Multiple linear regression anal-
ysis showed that SDS score was an independent predictor of CD4+ cell percentage reduction (8 =
-0.32, P = 0.002). Conclusions: The anxiety and depression of patients with malignant tumor and
their family members during chemotherapy are significantly related to the suppression of cellular
immune function. Psychological intervention should be shifted to the holistic family support model.
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1. 5|

TCAEIE OO AR EE T ORTEIA, 2022 4R A BRI B G i ik 248 Fif, FET-f 180 JiI[1]. SR
TV 3R]0 22 T (R0 VT ik 25 5 0k R0, V22 BR80T 58 RS 0 R 0, A 1 R 0 — P A T A 4 Ak
FEm R 2 o0 B AL AR R T [2] KSR E DI BRI ARG . JIARSE, B R AR KBRS A
R BT B, 0 R R AR A I IA] B A R R ™ R A [3]. DA T o, O MR AR T T B
faRi Y 1.21 (95% Cl: 1.06~1.19), X 4 KIFET-Z 1) fa i fE 9 1.24 (95% CI: 1.13~1.35) [4]: A B LK W]
A IR e B AU T R T AR AR [5] . BLSRRE B 3 (1 26 5 o i O T PR IR T B M T
72, X ARG S BURE B S A TR R R 2 —, XA LE SADIRAS I BT TR T R AR TS (6],

—UeR RN, FERE L AR N RE TS TR, A T IR K A K ([7]. TR
hEFEIRTT F B R KAEEIINEIR, 851K EH KB OEEIL[8]. ATt RM: i 5 s
R AEF EIE 39.58%~43.75%, 3% & T-fd B A H(6.67%~10.00%) [9]; 42.5%E #ije #1097 J5 Bl AR
J&, 45.0% H ILATAR[10]: 24 838 K A AT AR SCIX I IR, 5% Ja8 £5 RE AR XU 38 i 1.9 £%(42.0% vs 22.1%) [11].
78RR I R RO X, B RERER A RN, KEZHEE KF BT Ha R0, Hif
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IR E

W30 £ e T LR A T AN FIRR B ) 20 R A, H TR T AKCSE M LURRYR, B E 7K 2 B i 1 1 [ B A B
SHLITHIRAR, S AR, MG, RN KEFRKZEG . BWEZ L), WE AR
ROERA[12].

R0 e bR A K RO I N R AR, R O BRI R T RS BAA

S, WO B R K BT SR OB A . VPG BT TOA R TR AR E RIS . A
HUERRIRIT TR SRR E[13] o BRIk, B e 1) R A BT ot RE 2 R 55 1 o B R R AR Vi T B i
FAR RGN o A B2 M IR 3 5 2 BRI RS A R 4 M2 m[14], ™ E R EIRITE 0 [15]. £
e AN S B S EUBRE, (HEN12HI 59 %5% RGO AN RS BRAE 71, IR0 B A R T s
A KRN B N B FREE[16]. 2024 4F ( Nature Medicine) & % (IR BETERIF 8 1 UGIE S ARAE N 28 1 il
EERENLHBAGCEZES T MNH vs155 M, HR=1.73)[17]. X — &I & 7O F T FAE e
BIT I AEY R .

SRIMT, #REEAT, AR FARIRES T % DI Re s M ST = o A SR NAR S AR SR AN HAR
5 e (B2 mAFEARRE, R T B R AR S T s va o7 OR IR L 2 Ak A
BT 5 R A VP RE B T S TS, o MG IT 7 R RL KR [18]  BEAERF 7t 2 R 45
BEARY, BOFRECHRES BHN R GEH. AR FEHE RS 9T 5 - 580 A BAE x4l
Ji G e DI RE I REMR, g vh O A TR AR AR [19] -

2. MM ERZE
21 ARMR

WFIRT R A 2024 45 1 F %8 2025 4F 1 J#E =P EERB R C**EER) 2, HAF SRR HERIHE
BRbriE B, WHEH IR TORL, RN, RS, DLAMIRIZEAY. TNM 203 SR B AL, SRR
ST 7% FRIEHMARIE L. LI e A

INARHE: 1) I > 18 AL, AAHFAT NS, BBHERASRERS; 2) HREERAHIS N
PEMR FEEAGTT AR 3) A RRE KBTI 1 BRSNS 4) T H IR SO L, B IR
B 5) HIBRERES TN, FKEEWETE R REEM S 0 5 GEIRTT « HEBRARAE: 1) PIFRBEL BT
B, REEWETR B R BEA 45 10 BB R ) JFRIEYT . 2) B2 BT O B8R . ARAE . BRFESE
R 73 S0 S5O BB : 3) 4 25 FH BB 52 355 4) DRUA TR 2 4 B i, 22 b Rg N R B Es AR VP A
ANBEM SZATATHURVG YT s 5) ANRFH; 6) AREMNITHE: 7) HEEERE, A2 iyrE: 8) Al
¥R, BERRTER G GIERIT RRE PR . 9) TERCE e RO .

Fg: FEMPE (B HEE >4 M) LEAERE >6 MH . Ay 2l iR ZEFE AN B i e b
SR RIARFTE, SFMERZET, EEPR T LR Ui L% 1,

Table 1. Description of the main assessment tools and indicators
F 1. FETE T A RIEMRRAA

T H/Aebs Il B AT EXES-98
FERRES SAS &% >50 43 3L v £ R A
AR SDS &% >53 4 3L R e S o 7
CD3* T 41fiy % BT AR, R R GRS
P CD4* T 41fy % HEVPE T i, Phi Ry
CDA4*/CD8* LAY — <1.0 $E7R F P H
NK 4 i 1 % SR 40 2 5 e e 440 e
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22. MIRF*

2.2.1. FRIEHIEBIE I

RS AR EFOR VAL B R IRES . AR E PE R (Self-rating depression scale, SDS), A&7
20 MILH, N 4 BT EFRR, JRAE Zung FIABE R (1965) . AR s EAE, JEREAH S B0
Hby S AR B 1 E RS2 . EEIE A T B ERREIR 1 SN o SDS ARAE S (B H ) 1) R EEHIAR
53~62; 2) FEEANAR: 63~72; 3) EEHIAL: >72; 2) SrFEN 53 435 SDS MM HIIEH LIRA 41 4,
SHEBIRES R LT o FRvES> SO 4 3 LA 1.25 J5 AT i3 1 84500 43 . 31 L SDS #rifE s > 53 A MARSE
Ko RS B P8 3R (Self-Rating Anxiety Scale SAS) £ # #4% Zung 4l (1971). MR 18 i 202 B4k
VEE M7 E, #SHAED H P E R (SDS) 143 ARL, 2 — oA A IR 1A 24 T IR TR . 4%
HE AR, SAS bRiflar (15r FHE N 50 4, Horh 50~59 43 NIRFEAEE, 60~69 4y EEAEEE, 69 4L
FoNEEEE. SAS MBS NS EHBAFETFES G, B 20 ANTH K55 7 A n Rl
3, FHIRLL 1.25 DL WS HEEGH 5, s BIRRE Sy o3& T B SRR EN, BT 2N .
[ SN FE NN, SAS REMSHLLT Hh sz Bl A7 £ FE AL ] FRDRS #73 SKR B 285 () B9 2 o 20 B0y, 0 2 ) 4 B R
HIALE DUk . A E E R ERZIRAE, BAT R TOEMLTE R & R, ARG
PRI AL MFI T, DRI RGeS 45 . BRI DL . fkHE 3 o7 WIa#%2 SAS. SDS
VAR, s KRR N AR AR R, AR RHEAIARZH[20]-[22], LB 1. 2.

2.2.2. RETHEERN

1) T 4uMa v =40 i R (BD FACSCanto )il CD3*. CD4*. CD8* i 73 Lt[23]: 2) NK 4 il i % -
FLIR i SR UL (B EL 50:1, 1535 4 /i) [24].
2.3. MEIE4R

BE BTG S K, FEN, ] K2EDTA (1.5~2.2 mL) ikt i 2 & R F ki, adop & o

F 58 Jik 1. 5 PO 78 TR A, TR R J A FH 4 19 30 I v 40 i 43 BT A (BC-6900) 4= [ Bl 26 1k 2% 43 BT A
(VITROS5600) H 873 #1+ (#' I Cobas8000), it 4k R [25].

2.4. FERINE

1) BEFSFESSHE NG, ML 2) KHRRERESEEIKDL 5 mL, 2 /N N8R
ekl s 3) SEATXUE R . AN AN IR BV 53 45 R [26] -

25. GIHFESH

K SPSS 26.0 #fF: i Bkl £ Shapiro-Wilk #3656 IE 24346 (P > 0.05), Levene #3656 /7
ZFME(P > 0.05) )5, DAL £ FRUEZ(x £ 5)Fow, AR HMIIFEAR t K658 HATEIESOMET
Z 551, K Mann-Whitney U f56; THETDRN: DLE(%) 3R, AR ELEH 2 K556 AH OGP 734 SAS/SDS
T (B 70 2578 8) 5 S Fa R AR S 1SR ) Spearman #6AH54(r); logistic [\IH20#T: A @& (— 2
B RIM)NFZE, B#F SAS P KIBER . KRLXICHALE, THEIEIL(OR) & 95%E (5 X [A]
(C1); ZICRMERIAHT: DLARIEIEFR(CDAT. NK G THEEE) AL &, SAS/SDS vFor. B dwe. MRk
RUNBEAT R, J0 B B R IAR R S T RE RO ML Bomi[27]: BB AR P<0.05 NERBA ST ERE XL, TP
<0.01. ™P <0.001 Jy7 7 W& B 0 25 [28]

2.6. FAEBMKE
T BN R AR EE SEEE CDAT ML Z RN E d=0.8, &€ a=0.05. KIHHEE
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IR E

(power) = 0.8 M5 [29], iHid G*Power 3.1 THEAFEEA fe/MEAE Dy 30 5, #AIN 60 ] 5 K& 60
%45 R (B 380 R A B K)o

3. R

BEERIEMER A Z R TG ER (P =0.68); FRLBEZIES 5% /K F(P=0.052); HH
iR 2 70 DA A = (43.3%), 5 AR o bE B i (65.0%) , 745 A I PAS Jif e £ o AR g () A\ RS (O
%2).

Table 2. Basic characteristics of the study subjects

2. MR REARFHE

RHAIE ¥ (n = 60) K& (n = 60) 2 E P1H

T (51 2c) 32/28 29/31 0.17 0.68

FE(xxs, %) 52.3+10.5 48.6+9.8 1.98 0.052
SR H (0/%) filis 26 (43.3). FLARE 17 - - -

(28.3) JHfLIE IR 17 (28.3)

s N 39 (65.0).
SR 5 5 R (/%) _ gﬂ(ﬁ 0)\( ; ﬁ)j 6(?15_‘0)15 _

BHE ISR RN 41.7%, AR R0y 46.7%, FREIARILH FIL 30.0%; FERE KA DU
FENEEERE P &5 92.0%, MARE T L 89.3%), Hos by HIIA) i OB N P H AAR Ry (W
% 3)s

Table 3. Anxiety and depression status of patients

= 3. BEEEMPRES

DHERRAS o 2 2N (%)] [N (%)] HF[n (%)]
FEFE(SAS) 41.7% (25/60) 14 (56.0) 9 (36.0) 2 (8.0)
HIHR(SDS) 46.7% (28/60) 12 (42.9) 13 (46.4) 3(10.7)

SAS =52.8+8.3,SDS =55.1 +9.6.

FIBEERER N 36.7%, ALK H A 35.0%; FKIBAERE. ALY 5 B3 X RCER P4 2 53 1E
FHK(ry;=0.52. 0.48, 34 P<0.01); logistic [ElJA5> MR, AREIRARIZR G, B SAS WA &5 10 4
F BB AT 5 1.98 £5(P = 0.006), #us B OILR AR 5@ s m 2 25 (WK 4).

’

Table 4. Anxiety and depression status of family members
= 4 KBERIEPRTS

OHLRA G H VWorBME £ FEE HEEREIR Spearman #HG(r)  OR fE(95% ClI) P{H
HJE(SAS)  36.7% (22/60) 50.2+£7.9 0.52 1.98 (1.22~3.21) 0.006

JHB(SDS)  35.0% (21/60) 53.7+85 0.48 —

H: P<0.01, #H SAS TFAEEIN 10 77, HKIBEEXE T &5 4.
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FEFEHIARFH 2 1K) CD3*. CD4*. CDA'/CD8'HLAE S NK 4t Jfa yif P 15 il 2 A T~ 1M 4H.(24) P < 0.001 B¢
P =0.001); CD8"H4rbbrEMZH IR 2 7 oG it 2% (P = 0.055), &/~ [EHMARIRAS T BEHIHLE T 4080
WY T 4000 2 B AR R R D RE (W35 5).

Table 5. Comparison of immune function indicators

5. RIZINREIEIRRILL

FH 1 ZH (n = 28)

CD3" (%) 57.3+58
CD4* (%) 30.1+4.9
CD8" (%) 28.1+37
CD4*/CD8* 1.08 +0.28
NK ¥ (%) 385+6.1

B 4H (n = 32)
63.9+6.7
35.4+53
26.2+4.1
1.35+0.31
457 +7.3

t{E
4.12
4.08
1.96
3.62
4.25

P1E
<0.001"
<0.001™

0.055
0.001
<0.001

vE: FAYEZETE SAS >50 43 8L SDS > 53 45

Spearman FEAHIG MM 7R, SAS 5 SDS W45 CD3*. CD4*. CD4*/CD8*Lufi f NK 4t itk 2
235 FUH R (r 5 9—0.38~-0.45, 34 P <0.01), $&/ A A8 AR TR OB AR, S35 4 i 8 Th e A5 (L35 6)

Table 6. Correlation analysis

6. HEEMEDH
SAS P43 (rs) SDS P43 (rs)
CD3* -0.38" -0.41"
CD4* -0.43" —0.45™
CD4*/CD8* -0.39" -0.42*
NK v 1 -0.39™ -0.40"

Z e R M R, SDS PE4r & CDAYH 43 EL BRI LA SR = (B = —0.32, P = 0.002), 72
NK 20 3 P AR B R S7 AR R (8 = —0.28, P = 0.021);  EEZAE WS A g 2570 o) o e F6 b G B B b ST 5%
Wi, AEALIEEE R2 43754 0.21 (CD4Y) A1 0.16 (NK i PE),  $RZSHIAR IR 25 %53 20 0 G 7% Th RE FA A S B ik 45

(LA 7).

Table 7. Multiple linear regression analysis

F 7. BREMEESH

[R5 HAR & B SE t1E P 1H WEE R?

SDS ¥4y -0.32 0.11 -3.15 0.002

CD4* (%) AT -0.15 0.08 -1.82 0.074 0.21
iy 25 1 0.09 0.06 1.45 0.152
SDS ¥4y -0.28 0.12 -2.36 0.021

NK 7514 (%) 0.16
SAS T4y -0.18 0.10 -1.78 0.080
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MRS S B ST

SRR S8 A7 A oF IR SO S5 G P L VR R A, A AR TNM - B BT N 2 R
S0 iR (I~TU3T) B B S0 PR (I~ TV ) AN R4, 23 ST R A AR T s 2 T AR 20HT .

2 TNM 23 #3425 B i VR A N R 5, A i 20 P A sEHIARBH 7 8 % CD4*. NK 4l
T V) A T A 2 IR 23 s SDS Vo 5 I S e 4R b B R SR OG, 3 2 B R SDS Dy CD4*
BRI S R 2, 73 15 SDS 22 HICGE 1245 3L, F S AR FEHAR vl SO Fn LA 4 i e Thigk, K
JREANSZ Ji9gg A far (WL 7 8~10).

Table 8. Comparison of cellular immune indexes between anxiety and depression positive and negative groups in different
tumor stages (X s, %)

F* 8. TEMESHARE SRR SR A MR RIZIEFREEBI(X £, %)

ik G bR A FE AR BE 4 A FE AR B 4 t{E P1E
CD4* 312+51 359+4.8 2.87 <0.05

HHAW A (n = 27)
NK 41 i y5 P 39.2+58 46.1+6.9 3.12 <0.05
CcD4* 295+4.7 348+55 3.65 <0.05

i 313 2H.(n = 33)
NK 41 i i P 37.9+6.4 452 +7.6 3.91 <0.05

Table 9. Spearman correlation analysis of SDS scores and immune indexes in different stages

%% 9. NE)45rHA SDS ¥4 5 & & f5#5789 Spearman #8X 534

T 5 kR rs P
CD4* -0.41 <0.05
R \
NK 43 e 0.38 <0.05
CD4* -0.47 <0.01
e
NK 2 i v 4 —-0.42 <0.01

Table 10. Hierarchical multiple linear regression analysis (dependent variable: CD4* proportion)

#210. "ESREMREANTH(EZE: CD4'EEH)

W40 B AL B SE P

L SDS ¥4y —-0.29 0.106 0.007

e 1 SDS ¥4y -0.35 0.098 0.001

EL2N S0 x SDS A2 H IR 0.07 0.113 >0.05
4, it

ST REWIT &, VR E R T . AR R ALY Rk 41.7%~46.7%, S B
STRESS-LUNG-1 fff 7% (48.9%) & & 30l Ji Ak J7 B 71 (45.0%) — B [30] [31]. &K@ 5 fE 4 Al &G Rk
35.0%~36.7%, H 5 EHE RS R Spearman 1EAHIE(rs = 0.48~0.52), logistic [FlJ=HIESE 35 SAS V145
B0 10 43, SKJE AR AR TR 1.98 £, IXYE T FKEE G (25 Sl . B4 ffar 1 Bnp il = H R ). &
R (265 & )M HE 2 =ik 63.33%, 5 H BRI TR SR IERARDG . IR ERRLR A FTIESE, DL
FEEN O I B A B SAS P4 PR 32.7%, RN B0 K& O BIR AR [32] -
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IR E

4.1, RS S SRR ThRE R XEXHLE

KIS HPA i, W8 B R FREERE,  #i CD4* T 4316 2 1L-2 43 A[33]. AW Fi b £k
FEFNAR ¥ CDA*BEMK 15% (30.1% vs 35.4%), 2 G2k (Al JHHIESE SDS P43 /& CD4* B A 7 AH < K1 2%
(8=-0.32,P =0.002), 5B R —[34]. FNACRSILIE FAZ MBI IL-6. TNF-o S22 K+,
3% CRP &, TERAR M HOAEE . AT FC AR F8 3% CRP J 124% (9.2 vs 4.1 mg/L), H SDS #4155
CRP 5.3 Spearman #H5%(r. = 0.53, P < 0.001). 1215 i v ((ROS) ™ A=, ikl Nrf2 dl g, FEAKHT
AALBEREYE . WA Nrf2 B o 20U /N BRAE RBAT IR e Ty R [35]-[37] -

4.2. 1LIBT SRR

TETR A5 KB 2 JZ 07 s 0R8 AAL A7 588 1 VAl I [P A I SAS/SDS (B3 + FK&): miR
br&: SAS>60 B SDS>63. CD4*/CD8*<1.2 H.CRP>8mg/L. /& [FIN177E £ fEHAR . W RIAT AT
T(CBI): [FbFHiEE AKIE, BE 2 Ik x 4 i, Al SAS/SDS V17 F#{% 35%~40%; 1E&kEIT %
(MBSR): 8 H T 5 #it £ , Thl 5 1~(IL-2. IFN-y)$2 T} 40%~50%, Th2 [X-§-(IL-4.1L-10) T % 30%~35%:
FKEEF DI E(FCC): FAL RIS SC RN, SR fitme BIRSS, R TT R MVESRE &1 28% [38]-[41].

4.3. = ETRIRE
TSHANALZS . I8 R 90K Bk A7 B S RIS Nrf2 3@ R, T2 S MR m 3.2 % BEaIaIT:

WHHE Bt BRIO B 7T (NCT04863539) R % M1 % VU VT B A PD-1 #ikl 7 f i Rl R, #B 45 R IR ORR 2
W 21% [42]-[44].

4.4. TEEHLH

BEAT I Rg 47 28 22 SRAEAL T AN RS (RO i BB AU ) R AR 3L, ke 2 R A LR KR O
RS A . 45 A A 78, @B0K SAS. SDS ERAINNEE KA RALTT & P FEEA,, 25 58 ik
B+ FEIEE XN GOEMPE, R0 B 5g: FE R (SAS 50~59 43/SDS 53~62 43) BT AE "
IR BT 2, P EE %G (SAS > 60, SDS > 63 43)BEA I AR O ER T A AT Tl

15 AR AP B 0 G R Oy M A AR it A AT IR N, IR R AR e T R . A U
#H, OMAMESRERE S X T 65 5L EREEE, WA N SRR, TR H R
Fhim, PRI ATIR, Ak H BRI, 9D AR R BT AR 4

4.5. BRMESIGKRE

AT AR T TE, FEAY 60 BB E KRR, Ja S TR L ATIEVERT L, FREHEERR
FES P TR OEPE S Bedabn. AT IR IERRAL .

5. &
A7 S ) S R0 £ % 5% R £ R VAR 25 -5 40 G 25 SHAS I 5 B M1, 22 028 ik BT 54T

PP G D REFEAR ARSI ARG R R o DB TIA A« DL bl ” B “ REE R SORS ” B, 45y
PEUET- P05 A= DAL R SR, o B e D RE A T

SE
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