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 E: BY KA RemBEHERS S MA@ T AL FH A T KA EFE A E M K (coronavirus disease 2019,
COVID-19) A B FRmmit B P ey m AMIE, FTik #I2022F 12 A 2023 5 1 AMAERERAZNEF PR
L BRCE B9 146 B4 4 COVID-19 ## 8 %, RBEFE >R AHFM (n=127) feib T4 (n=19) , FlEH%
FEFHSIOAR RN EFEH R, WBENRBALHEE, A5 TAEEWEIET, B NK FFT2H
B e B ARG ] et 2 it B, AR R 12 mie BT (&4 1L-18, IL-2, IL4, IL-5, IL-6, IL-8, IL-10, IL-
12p70, IL-17, TNF-a, IFN-« #= IFN-vy ) K-F, B A %X # TAVE4F4E (receiver operating characteristic, ROC ) w1 £
TEM TN S COVID-19 B B EFS M, R LHaxmakir. O Ea0 NK ks 1k, B w@igik
Bl &, E2FA % FEL (Z7=-3.386, —4.140, P<0.01) ; T, CD8+T, CD4'T w i ks £ F 3 L4t F &L (Z=
-1.244, -1.770, -0.951, 3 P>0.05) ., @# E4& T, CDS'T, CD4'T, NK #= B @ it b3t #3 E Ak, 2 F A %t 3
F L (7=-9.418~-6.539, 3% P<0.01) , Q# &4y IL-2, IL-6, IL-1B, IFN-v, IL-8, IL-17, IL-12p70 #= IL-10 ;&%
HIE, EFA % FEL (Z=-8.851~-1.986, 3 P<0.05) ; IL-5, IFN-a, TNF-a A [L-4 & & £ 3 R4kt 5 &
L (Z=-0.460~-0.217, 3 P>0.05) . 5 A Akt DT T, CDS'T, CD4'T, NK, Bty £ F34 £t
F &L (7=-1.873~-0.422, 3 P>0.05) , @3t t2064 T, CDS'T, CD4'T 28t 3t 33 Ak, 2R A% FEL (2=
-2.667, -2.287, -2.556, ¥ P<0.05) ; NK, B @4 st # £ F ¥ L%t FF L (Z=-1.934, -0.532, 3 P>0.05) .
@869 IL-6, IFN-vy, IL-8, IL-17 Fo IL-10 3R E ¥ I &, 2 F A %3 5 & L (Z=-4.211~-2.655, # P<0.05) ;
IL-5, IFN-a, IL-2, IL-1B, IL-12p70, TNF-« o IL-4 3R & £ 5F ¥ R %3+ 5 & L (Z=-1.329~-0.279, ¥ P>0.05) .
ROC 1 £ 447 #k € 20 o, T BEIK A2 B 1) F *+ 2% 5 COVID-19 % 3 69 FUg T ﬁ\ﬁ,u.’l' BT, Bl NK 4a
Mo % A2 TR 7 TR R TRE 49 ROC W & F @44 %1 4 0.94, 0.80 42 0.93; H 7 CD4'T @ it CDS'T 4 At 4 5 £2 FA M
COVID-19 & #7)5 # ROC W1 & F @A 45 %1 4 0.93 #2 0.90; B F P89 IL-6, IFN-~, IL-8, IL-17 #= IL-10 27|
COVID-19 B #77J& 49 ROC w1 & F @14 091, 0.71, 0.87, 0.74 £= 0.90; ﬁﬂ%{;\fﬁaémﬂaﬂzﬁﬁuémﬂ@@%E%ﬁ;ﬁn
AR TUS 6 ROC & T @RAE 099, £if ZFEZFENDERBELEN LR ZLTIRTRE, 52K
AR RG U SR IIRA BTG 5 7 @ BA T 06 R 485 7% 3L
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Analysis and Clinical Value of Lymphocyte Subsets and Various Cytokines of
Peripheral Blood in Elderly Patients with COVID-19
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Abstract: Objective To explore the application value of lymphocyte subsets combined with various cytokines in the disease
progression of elderly patients with corona virus disease 2019(COVID-19). Methods From December 2022 to January 2023,
146 elderly patients with COVID-19 diagnosed in the emergency ward of the Eighth Medical Center of PLA General Hospital
were selected and divided into two groups according to the prognosis: 127 cases in the COVID-19 survival group, 19 cases in the

COVID-19 death group. In addition, 51 osteoporosis patients in geriatric medicine department were collected as control group.
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The proportion and absolute count of lymphocyte subsets (including T, B and NK cells), and 12 cytokines in plasma (including
IL-1B, IL-2, IL-4, IL-5, IL-6, IL-8, IL-10, IL-12p70, IL-17, TNF- a and IFN- y ) were compared between the control group and
COVID-19 group, survival group and death group. The receiver operating characteristic (ROC) curve was used to evaluate its
prognostic value in elderly patients with COVID-19 infection. Results Compared with the control group: (D The proportion of
NK cells in COVID-19 group was decreased, while the proportion of B cells was increased, and the differences were statistically
significant ( Z=-3.386, -4.140, all P<0.01) . There was no significant difference in the proportion of T, CD8T and CD4'T
cells, and the differences were not statistically significant (Z=-1.244, -1.770, —0.951, all P>0.05) . The absolute numbers
of T, CD8'T, CD4'T, NK and B cells in COVID-19 group were decreased, and the differences were statistically significant ( Z=
-9.418~-6.539, all P<0.01) . (3 The concentrations of IL-2, IL-6, IL-1 8, IFN- v, IL-8, IL-17, IL-12P70 and IL-10 in COVID-
19 group were all increased, and the differences were statistically significant ( Z=-8.851~-1.986, all P<0.05) . There was no
significant difference in the concentrations of IL-5, IFN- a, TNF- a and IL-4, and the differences were not statistically significant

(Z=-0.460~-0.217, all P>0.05) . Compared with the survival group: (D There was no significant difference in the proportion
of T, CD8'T, CD4'T, NK and B cells in the death group ( Z=—1.873~-0.422, all P>0.05) . @ The absolute numbers of T,
CDS'T and CD4'T cells in the death group were all decreased, and the differences were statistically significant ( Z=-2.667, —
2.287, -2.556, all P<0.05) , while there was no significant difference in absolute numbers of NK and B cellsm and the
differences were not statistically significant ( Z=—1.934, -0.532, all P>0.05) . @ The concentrations of IL-6, IFN-+y, IL-8,
IL-17 and IL-10 in the death group were all increased, and the differences were not statistically significant ( Z=—4.211~-2.655,
all P<0.05) , and there was no significant difference in the concentrations of IL-5, IFN- a, IL-2, IL-1 8, IL-12p70, TNF-a and
IL-4 the differences were not statistically significant ( Z=-1.329~-0.279, all P>0.05) . ROC curve analysis for the prognostic
value of lymphocyte subsets combined with cytokines in elderly patients with COVID-19 showed that: the areas of total T cells,
B cells and NK cells under ROC curve for predicting the prognosis of COVID-19 infection were 0.94, 0.80 and 0.93,
respectively. The areas of CD4'T cells and CD8'T cells under ROC curve for predicting the prognosis of COVID-19 infection
were 0.93 and 0.90, respectively. The areas of IL-6, IFN- vy, IL-8, IL-17 and IL-10 in cytokines under the ROC curve for
predicting the prognosis of COVID-19 infection were 0.91, 0.71, 0.87, 0.74 and 0.90, respectively. However, the area of
combined lymphocyte subsets and cytokines under ROC curve for predicting the prognosis of COVID-19 infection reached 0.99.
Conclusion The immune status of elderly patients with COVID-19 was generally low. Evaluation of immune status has important
clinical guidance significance in disease diagnosis, disease observation and prognosis.
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2(severe acute respiratory syndrome coronavirus 2,
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PRI A AR, BB 50 7 B A Ei
51 e BIME L X COVID-19 AR G
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1.1 AFzst% HhEC2022 4F 12 H ~2023 4F 1 A ##
T S e 2\ B 2 0 B 20 B IR ) COVID-
19 i BAE B TR G o BT AT FR B I R
g CT 3. MK T SARS-CoV-2 #% R A il 45 5
WIREA CHr ALl R B (il 981297 7 i A 756
+HL) WhishriE, LGN 146 B4 COVID-19
LHE, RIEHS 48 COVID-19 4774 (n=127,
BP0 ], <37, 4 7731£724 %)
MAET-4 (n=19, H 176, 26, Fi
81.00+6.07 %) , MABREMNER TG IT¥E
M (=2.923, P>0.05) , 2594 G S
(=-2.107, P<0.05) . 3 iEPCEAF R %R H
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1.2 A& 5K A 3 4 {2 (BD FACSCanto
Plus ); Ik EL4H I E AU 077 ( BD Multitest 6-Color
TBNK Reagent, ¥5*5 662967 ) ; BD Trucount 2 X}
BAE (195 662995) , BDIME (195 349202 )
BD FACS LA HERMER (58455 335775) , 12 T4
PR iR G ( 2 Bk e v ROk,
H S EITIUR AR A RAF) .

1.3 Fik

13,1 FEACRSE: B AR 5% 4 5 35 28 16 4l B 2ml
wbkomn 2 4, T &4 M £ R (ethylene diamine
tetraacetic acid, EDTA ) PrEEE T4 H .

1.3.2 WREL AR M AR I 7 vk AR AR & w5
AT, WEUE G PiiK (CD3, CD4, CD8, CDI19,
CD45, CD16'56) 20 w1 T4 %1808, smhnke
EINA 50 w1 EDTA Hrt 4 1. TR 57kt = 5 i
B 15min J5, M1450 plEFIMER, FRIEA G
15 min EIFE . G EHLEE TR, R
BD FACSCanto Ilfi IR\ ARBCR 58T

1.3.3  ZAUAEH R 2h PGB 2 25 I A b
FFAR T G B A R TR . SIS v L I
WK ARBEERPUAFIRPTASS 25 wl ESIAR

K, FREOEHRZE 2h (400~500 t/min ) .
SRIGHE 25 w1 SA-PE (4L EAFRICINEE S B Z )
A, 4REE05E 30min. 42 F M 1ml B
Ve M, IRAJE 300 x g B0 Smin, G A
2, 0200 pl BRI VR MR .l Al
MOASRGI ¢ 5%, R ] LEGENDplex #/F (v8.0)
O3 B I 48 e I (TL-18, IL-2, IL-4, IL-5,
IL-6, IL-8, IL-10, IL-12p70, IL-17, TNF-a,
IFN- o Fl1 IFN-vy ) S,

14 St Fad  AUFREIETE SPSS 26.0 41T
it s tr. T REBORER H Shapiro-Wilk #H171EZS
PRS2 53 A1 BE LA A28 PU 252 50 ) [M( Py,
P,s) 1 #n, srdi 254K H Mann-Whitney U £
5. AW IR ROC i 4r#r, ROC il
28 NI FH cut-off (HAE 0.8 LA |, FRiZHE# .
P < 0.05 hERBEAGIFE L.

2 HR

2.1 RE A1 & S bk m e B BEE 4 bk
BOWEL, 2. SXTEEA e, B dlr NK 4
LGRS, B Ui BT m, ZRA %I E X
(P<0.01) ; T#iMS. CD8'T 4ffl. CD4'T At t.f
ERIG I FE L (B P>005) . SHEAFH I,
FET-Z4HH) T 4. CD8'T 4 fifl. CD4'T 41 Jifi . NK
YHALAN B 40 L 22 S TR G AR L (P>0.05) .

x1 FRAFIFEAM EHAETEHT D LR M (PP ) %]
TiH XA (n=51) Hidl (n=146) Z P
T 4 65.76 (60.11~72.87) 64.49 (51.62~72.81) -1.244 0214
CDS'T 4l 21.85 (17.90~26.65) 2007 (13.32~28.83) -1.770 0.077
CD4'T il 4041 (34.74~46.03 ) 37.32 (30.24~46.85 ) -0951 0.341
NK 4 20.93 (12.89~27.82) 1444 (839~21.17) 3386 0.001
B 4ifg 1231 (8.65~15.82) 1743 (10.70~2749) ~4.140 <0001
*2 EFEMETAREARMTFET LR (%, M (Py~Py) ]
TiH KA (n=127) Jer-4l (n=19) A P
T 400 65.03 (52.05~73.20) 55.71 (45.11~69.80 ) -1.855 0.064
CDS'T 4l 20.26 (13.39~28.78 ) 15.73 (11.09~29.26 ) -0.986 0.324
CD4'T 4 37.80 (30.44~47.55) 35.19 (28.11~44.03 ) -1219 0223
NK 4y 1445 (8.44~21.27) 1423 (6.22~2024) 0422 0.673
B 4iifd 1699 (10.59~24.09) 25.56 (13.66~35.57) -1.873 0.061
22 FRREII & Sh ) Ak B g i R BF 48 2 Sk B (¥ P>0.05) .
OWE3, 40 HXTRRA R, B dn T 408 . 23 ZF COVID-19 % & 2 4 & & b 3 fm Jo 1 F

CDS'T 4l Jfl, CD4'T 41 Jifd. NK 4ii s, B 4fl i 4
STECIRRAG, 2RA5%FE X (35 P<0.001) .
H5AETFA R, ET-4M T 408, CDS'T 4.
CDA4'T 4 X 8RR, ZRARIFEX (1
P<0.05) , NK 4i}5. B 4iffudfs x40 2 R 512

s WES, 6. SXFALE, HEAN
IL-2, IL-6, IL-1B, IFN-+v, IL-8, IL-17, IL-
12p70, IL-10 WEEH TR, ZF A% FE X (1
P<0.05) ; IL-5, IFN-«a, TNF-«, IL-4 ¥ 2% 5
TG (¥ P>0.05) . SAMFHLE, W
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ZHAY IL-6, TFN-~y , IL-8, IL-17, IL-10 ¥JEH T+, IL-2, IL-1B8, IL-12p70, TNF-a Al IL-4 ¥ J&F 2 5
ERASIFE X (¥ P<0.05) ; 1IL-5, IFN-a, TGt #mE L (¥ P>0.05) .

x3 Xt BR 40 A0 3 7 £ itk B 2 BT BE LB T AL B (M ( Py~Pos ) , AN /]
E| S (n=51) Hredl (n=146) z P
T 40i 1330 (967~1598 ) 379 ( 189~590 ) 9418 <0.001
CD8'T 4 432 (332~554) 111 (52~217) -8.565 <0.001
CDAT 41 776 (577982 ) 212 (120~374) -9.275 <0.001
NK 41 382 (240~547) 78 (42~142) -9.269 <0.001
B 40 236 (163~343 ) 111 (54~165) -6.539 <0.001
*4 AFAMETHAKREHATEEITELLE M ( PPy ) , A~ /]
| A (n=127) T4l (n=19) 7z P
T 41 392 (223~620) 244 (116~398 ) -2.667 0.008
CDS'T 41l 121 (54~233) 64 (39~101) -2.289 0.022
CD4'T 40l 227 (139~393 ) 147 (76~239) -2.556 0.011
NK 4 88 (42~144) 52 (23~117) -1.934 0.053
B 4 115 (54~164) 89 (32~178) -0.532 0.595
x5 STERAFFEHMIEEFIRELLE M (Py~P;5 ) , pg/ml]
| MR (n=51) Frddl (n=146) z P
IL-5 381 (1.65~8.56) 3.62 (1.71~723) -0.221 0.825
IFN-a 2.23 (0.60~5.03) 221 (0.86~4.29) -0.460 0.646
IL-2 0.87 (0.32~2.53) 2,05 (1.09~3.41) -3.581 0.001
1L-6 3.56 (1.83~6.73) 12228 (21.05~534.49 ) -8.851 0.001
ILI-B 2.28 (0.06~7.15) 532 (0.87~13.92) -2.331 0.020
IFN-y 293 (149~5.71) 6.55 (3.09~14.74 ) -4.541 0.001
IL-8 0.99 (0.00~5.34) 16.74 (6.95~37.33 ) -7.992 0.001
IL-17 1.65 (1.00~3.22) 3.51 (241~638) -5.271 0.001
IL-12p70 40 (0.98~1.89) 155 (1.03~2.50) -1.986 0.047
TNF-o 2.93 (133~447) 2.89 (1.00~6.69 ) -0.425 0.671
IL-4 126 (0.86~2.03) 140 (0.96~1.83) 0217 0.828
IL-10 0.80 (0.59~121) 245 (1.55~4.46) -8.571 0.001
x6 ETFEAMETHAMEEFIRELLE M (Pys~P, ) , pg/ml]
HiH AR (n=127) W4l (n=19) z P
IL-5 362 (1.71~179) 362 (0.76~539) -0.832 0.405
IFN-a 221 (0.86~3.99) 1.82 (0.77~7.09) -0.279 0.708
IL-2 2.10 (1.09~3.39) 1.86 (1.34~423) -0.852 0.561
IL-6 9457 (20.03~339.63 ) 601.08 (147.16~1380.23) 2757 0.006
ILI-B 525 (0.92~12.64) 6.74 (0.74~25.23) -0918 0358
IFN-y 54 (2.95~1338) 14.74 (6.90~32.25) 2818 0.005
IL-8 13.94 (6.00~31.93) 5329 (26.97~148.90) -4.191 0.001
IL-17 321 (233~627) 5.75 (321~10.79) 2655 0.008
IL-12p70 149 (1.03-2.45) 1.91 (1.20~3.18) -1.329 0.184
INF- 2.89 (1.03~6.28) 2.82 (0.85~13.09) -0.582 0.560
14 1.38 (0.90~1.79) 1.48 (0.96~2.98 ) -1.210 0.226
IL-10 2.18 (1.39~4.00) 6.73 (2.90~18.45) -4.211 0.000
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2.4 A ROC i &5 47k & 2m e, T A FR 6 4 e, )
FmEF COVID-19 B4 e9fe  Wk7, K1,
T ZH M. NK 4 Jf 1 B 24 ff & 45 i ROC il £k
THEA (AUC A ) 4350 0.94, 0.93 F10.80, H:
H CD4'T i1 CDS'T 4H A Ei A i) ROC Hhk
N AR S 0.93 F100.90;5 4 i PR Ay IL-6,

IFN- vy, IL-8, IL-17 Fl IL-10 7£ ROC 1 £k F ifi f2
43514 091, 0.71, 0.87, 0.74, 0.90; ik 4 iy
WA IL-6, IFN-+v, IL-8, IL-17 F1 IL-10 £
TE ROC & M fRE A, K5 0.99, $mHEKA
RGN AT LR i T 2 4F COVID-19 H8 2 1 5 SURE

x7 7 BB 200 Bl 0 B Bk 5 400 Bl (R F U 2 4F COVID-19 & R HIRAE
TiH AUC eI FHE TRz R 95%Cl P
T Afg 0.94 7074l 0.822 0.980 0.91~0.97 <0.001
CDS'T A 0.90 2734l 0815 0922 0.86~0.94 <0.001
CDA'T ffidi i 0.93 4344 1l 0.829 0.941 0.90~0.96 <0.001
NK 4l 0.93 194/l 0.877 0.863 0.90~0.97 <0.001
B A%k 0.80 167/ 1l 0.781 0.745 0.73~0.87 <0.001
1L-6 091 16.12 pg/ml 0.788 0.961 0.87~0.95 <0.001
IFN-y 0.71 7.64pg/ml 0.479 0.882 0.63~0.78 <0.001
IL-8 0.87 2.48 pg/ml 0.945 0.667 0.81~0.93 <0.001
IL-17 0.74 221 pg/ml 0.801 0.647 0.66~0.83 <0.001
IL-10 0.90 147pg/ml 0.767 0.882 0.86~0.94 <0.001
eSS 0.99 - - - - -
. ROC 4 BYHOE R R G, EUR TREBES. $mEHFE

— s
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CDS* T4

——CD4* T4

— NE#fif
B4l
IL-6
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BOCHEE, HARICEGAIMIEE T 1E SARS-
CoV-2 & yerf, i 5 5 CDS'T 4l e Y 7776 5
4B COVID-19 45 Jay M 6 ) AR W58 op 2 4
COVID-19 ¥ 1 T, CD8'T, CD4A'T 4 i f i 5

wEE

COVID-19 JBZL F 35 1 S e I RE LT, HoAH g S i
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1 CDA'T A Ec AR FAEAF AL, R B H
JEDIREEALT . AN ey DIReIM I E, 5%
4 COVID-19 34 1Y ¥l J5 A % . SARS-CoV-2 Jitiil
1ok 2 FU ity Rz 440 A R Al T A L 5 R R ALY,
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TR e P8 S i ST S L, BRI Je vk 1107
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TP REREFE R AL L A RS R A i A
TR IR L A0 T BE B IR S A i DX - Rk b IR 1S4
FNFLHLT, IR EA TR RN AR, %
FPER A5 5T COVID-19 B i 12 . A
5T COVID-19 T4 EE 1Y T bk LA A5 e 55
ARG, PTRESEREE Bt R, T K4 e
THFE I [ EF SCpk 0 S P, 0Bk SEAE 2 it 4]
giep, JT LA AN B AR 2 R R T T iR
21 6 7 B s/ D T RE ) B SN B S e A 3
B PR AT, AERREEVE BRI B0 1 1) 5
SEfL R TN BARIIRE, T E AR EGE R
9 RN RE R, S LA XE DA S B ] A
BUR ShIE D RRE, X PR e S R IS AT B
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ROSTIRAR , FEBORTER TR , el 4 s
AP AR WoR B e B T, CD8'T, CD4'T 4iifitl
IE 2R RGO E L SRR, TE
O3 LU S B R S AS HRE FEAR AL ka3, B B T,
CDS8'T, CD4'T #iffu%k e [maf s, PRIt o Sk
2R MO B L 051 B A AR . ARG R T e e
ML EE R —HL

B 40t 2 38 PR S S N ) — 4y, e
EEXHREENPUA, KAEHBRREEENIENH. NK 41
HA MM, o7 B st eIk
o BRGSO AL, e 7 R LI e i I v R
BRI, AT LASEAS AL G sie WA S e By A Th A .
AW BR, 24 COVID-19 &1 B 41 Fl NK
AR R M, 5 RS — 3
H X MR e, NK 400 e A%, B 40 1
(9 ST TR, I3k 1O ol 40 I B A i el 2 T
IRy, HUE NK UEREIRAHE T B 4Bl &2, JiF
PITE A 4 He I NK 0 S ELRAG, 1 B 41t L il AR
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