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[Abstract] Objective To describe the effects of novel coronavirus 2019 (2019-nCoV) infection on peripheral
blood lymphocytes and subsets of patients with this viral disease. Methods The 43 patients with confirmed coronavirus
disease 2019 (COVID-19) infection admitted to Haihe Hospital of Tianjin University from January 25 to March 15, 2020
were selected as research objects, and they were divided into a mild/common group (27 cases) and a severe/critical group
(16 cases) according to difference in severities. The differences in counts of peripheral blood lymphocytes and subsets were
compared between the two groups. Results The mean of patients' ages in severe/critical group was (64.0 = 12.0) years
old, and that in the patients in mild/common group was (44.9 £ 16.3) years old. The severe patients were much older, with
statistical significant difference (P < 0.05) from the mild/common group. Fever was the most common symptom of COVID-19.
The total lymphocyte count in COVID-19 patients was 1 302.55 (771.87, 1 766.98) cell/uL. and the total T lymphocyte
count was 921.85 (411.33, 1 258.73) cell/ul., which were significantly lower than the lower limit of normal reference value.
The lymphocyte count and CD3"CD4" and CD3*CD8" T lymphocyte counts in severe/critical group were significantly
lower than those in mild/common group [total T lymphocytes (cells/ul): 645.22 (213.48, 1 048.23) vs. 1 047.86 (727.23,
1 634.25), CD3"CD4" (cells/ul): 394.33 (129.29, 669.96) vs. 629.23 (454.10, 876.42), CD3"CD8" (cells/uL): 178.42 (67.89,
346.73) vs. 326.12 (185.77, 537.41), all P < 0.05]. The comparison of CD4*/CD8" between the mild/common group and
severe/critical group had no significant difference [1.89 (1.44, 2.50) vs. 1.84 (1.32, 2.47), P > 0.05].  Conclusions The
phenomenon of lymphocyte depletion could be observed in COVID-19 patients. Early detection of lymphocytes and subsets
is helpful to judge the severity and prognosis of the disease, and has certain guiding value for clinical treatment.

[Key words] Coronavirus disease 2019; Lymphocyte subsets; Flow cytometry;

Fund program: Tianjin Health Science and Technology Project (2020XKM02)

DOT: 10.3969/}.issn.1008-9691.2020.06.003

Cellar immune

e

=

R SRR T 48 (R B A 48 ) e — T
PERPUGEAL YL, AT CE SR 48 12 f B
RIGRE (2019-nCoV ) gL 2" 12, [ 58 AR (e e

B2 (TR ) KA R0 bR 7 R B4 i 28
LI TS GRATHS TERO) T e s 400 P 2 %k

(WBC) 1EH i R A | 7 E20 240 345008 2 s Ao i e Al
R IR T I Z — , (H HRTA B e il 2 8 e
ML ARSI A IS8 o e RS e B2 0K e
i 98 58 A0 JR] ALK L A R0 D, St — 28 B
IR L 00 A P S A 5 v 8 2 e 1) S, AR



rh [ P BESSS AR 2020 4F 12 A5 27 4555 6 ] Chin J TCM WM Crit Care, December 2020, Vol.27, No.6 * 651 -

5 BT 53 B 3 e A e s 2 68 &7 o e £ 240 . B IF
IR AR AL , LAY B e il R A2 W YA 7 3R A I
1 &BERE5FE

1.1 WFFER5% 202081 H25 HE3 H 15 H, A&
BEiA 43 15 il S 012 R A AT A
H 2019-nCoV #% 2k I 12 BHAE, Mg &K CT K £ 7w
I R FFIE R AR 2 R B

1.2 AR AW G AR i, R R
B 16 B 22 51 2> it v (AT 4L 5 . 2020HHWZ-008 ), Xf
SR SRR YT RGN 23 RE ) 8 T4 2 SIE I R A )
LR RAZYT T 58 St , I B A A Il &

1.3 SR W R R ™ AR BN R 3 A
B 2 ) 5 55E R 28 5], Forh 3 Bl T R R
FAE ; A 10 6] ; fE R 3 4], AU ARR
AL 27 FIFIE R fEE AL 16 6.

1.4 FRPRIEE « BRI IR P B3 Ve, B A
RGN S N 220 73N bl VN ] R R N
2SR R B WA R AR R T 96k T 48 A 2
(CD3"), Fi B T ik I 40 M (Th, CD37CD4"). 1 il
5 T Wk EL 40 M9 (Ts, CD3°CD8") M CD4%/CD8" [ {i
MRESER . AN ] 35ga 7™ E A 45 2B et il % R
HHNEFRK I T b 20 B B KT 25 57

1.5 Geitefde#r . i SPSS 20.0 G814k 1473 Hr
P FFA IS AT TR TR IR + AriEZE (R £5)
FR, AL R FL AR I ST AEAS ¢ K56, AR IE S
AR TR A (DU A0 (M (Q, Q) 3R,
ZH 7] b 38R ] Mann-Whitney U #6556 5 THECTE R 1)
FIR,RH xRS KEE KRN o =0.05,

2 % B

2.1 — GO 1) PR | &Rt A S EE
AR A IHE L 22 F RG22 L (3 P>0.05) ;
FAR SEE RS IR TR A M E A, AR
ARk LA RS ARG T | AUZH (3 P<<0.05).
22 TRE 4SBT R (R 2) : AR
20 3 ek il R HR A AR [ 40 i R R 1302.55(771.87,
1766.98) > juL, T ¥k B 200 Jfd S %5k 921.85 (411.33,
1258.73) A~ JuL, ¥ i EH AR T 1IE# 2 % AR (3
P<0.05), JoIe 2 i B A 2 FAE A X AT ULk
EL 200 B P FE R 2, EERE A 5 DR 2 4 L 8l /A A
FERAE I, HE—25 40T 43 B E T ik E 40
R B, T G R AR T U B A0 R
CD3"CD4" 1 CD3"CD8" T ik L At i 453 B AR T
B2 ESE R4 (3 P<0.05), B4l CD4T/CD8* [ AE
HA 2 R IEe2AE L (P>0.05),

®1 AREFEREMAFTEMKEE —RBLILER

3 fige M) gy SRt
. B sy p (Boats)  (d,MQL00))
R MSEEE 27 13 14 449+163  6.00(2.00,8.00)
R A E R 16 12 4 640+120  6.50(2.25,9.75)

A 2.98 -4.06 ~0.34

P 0.08 0.00 0.73
g D ERERWGD  EIEE BD) Az eanai i
D o i A & ML MQL Q)

o s 1450.96
A @A 27 23 8 3 13 14 (1045.38, 2 088.58)

860.57

A i A
R EERA 16 125 ! ’ 7 ( 342.53,1335.84)

A 0.25 0.26 -2.77
PAE 0.88 0.61 0.01

K2 FAEEEEEMAHEMXESE

Y13 fi% Cp3* CD3"CD4* cD3"CD8™  cp4t/cDgt
- ) (4 hl) (4~ ) (4> JuL) LA
R eE 27 1047.86 629.23 326.12 1.89
Y (727.23, 1 634.25)(454.10, 876.42)(185.77, 537.41 )(1.44, 2.50)
o fEE 16 645.22 39433 178.42 1.84
A (213.48,1048.23)(129.29, 669.96) (67.89, 346.73) (1.32,2.47)
VAl -2.51 -2.74 -2.36 -0.15
Pl 0.01 0.01 0.02 0.88

23 HiJE . EAL A H R B R AR A |
A B AE K[ d:21.50(15.75,28.75) b 15.00(8.00,
20.00),P<0.05 ). A BFE I 1 B, TCaET il
3 W i

IR EL A R AL i R 58 N D e e 2 1 —
AN, FT20o0 T IREL 4R . B K ES AR AN AR A2
Jit ONK 206 ). 99 E4 40 2 7 3 o 1 2 o ke O e
YEFHI A0, & 008 RGO ), (R R 5
AU AP R RE F1, T BR AR B )
YR TR . IR R 3222 CD4” F1 CD8”
[ i RS A S o v P B e b Nl o X e
(B AH BRI AH B AL A T e e e e IR,
MITHEBT AN A A AR . 2003 4RI 58 FIESE
PR ST IR 2F A AE SRR 5 (SARS-CoV) e 2>
5 W L UK L 41 . 2019-nCoV 5 SARS-CoV
A — s FPRPE S TRAT i R A I ik £ 40 i
S0 U R N FE R 0 BI2 Th RIS B e il 9%
() A S LA TR

AT 185 T 3% B IR 114 43 451135 e Al 98
HIG R TERE, 255 W, Ik EL A RO 1302.55
(771.87, 1766.98) 4~ /uL, B E LT 1EH S % (AR
(1750 4 /ul.). [EINEAZEEET S HE AT 16 il
i 4 56355 Al R AR A1 ) . 98 £ 400 B K S & B, B



* 652 -

R E P ESS A 2825 2020 4F 12 745 27 %55 6 ] Chin ] TCM WM Crit Care, December 2020, Vol.27, No.6

AT R FRE WBC | Ik B 20 B A A 4 X . CD4™ T itk
W UEZER O N v eI R T N R T SR O A Tt S N )
BRI T AL A T e il o B T mT REE ey
FRE b, ZARRAE T 21 BTG 48 R 5 20 il
{a FREAAKS: 5 (I EL AR M ST R & B, 85.719% B e A
R BERIUA MR ANHL D, 95.24% it R B
FEHA NK 20 A/, H 5l R 2 LL s, ik L 4
fE A0 . T WKEL4HE . CD4* T, CD8* T 4 /K F-35R%
I, X S ARMFREE R IR 8, AFRERY, e
T A 2 FRE S ]2 T ULk L A T AR S (PLD),
T L HAE A8 Uk L A s/ D BT I . 2019-nCoV AT
1R 28 8 b L 45 R MGV 45 e e i AN T3 4
AT B 22 3k 0 20 R FR R A% A0, S35 aE T,
W it 48 A8 2 L A vk L A LD | T A2 A
ER NG Y O Ry RSP /R S R (e i R S

HWF5E 78, SARS-CoV A B Y A T #k
Aif 0, A WS B, SARS-CoV 1 2019-nCoV
ELA AR R D Re 1 35 20 Az 44, B il A 5k 3R e e
fiti 2( ACE2), H.2019-nCoV 5 ACE2 52K 35 F1 1 5%
SARS-CoV & 10 /5" B LA L 2019-nCoV
Jei , I B 440 B A B 7 O g% A B AT BB AE ZE ACE2
ZARM IR T B0 1 AR, 40 i S D) g2
Pt AW LRI, TOI R R I R FE R Y
A71F CD4* F1 CD8* T bk L 41 sk L, H FE 4 £ 5 i/ D
T R E R R CD4Y/CDR” LUE MR IE
WEHEEE P (HER | fEERAEE CD4'/CDR”
FUAE > 2.0, $27m F0E JR A nT BB AN M S e T RE <2 10t o
FEEE . AT ARSI AL B CD4/CD]” Huff 22
SAGIEE X, RS A R AR R R
ABE RS EDAT T I8k EL 0B AT, A R TR0
B/ O N T 7 N W11 0T A S R 2 1 P 0 S
FEHT U0 0 240 B /D N 2 S B R B 2 (HIV ) gk
o R g R AR L 2 CDAY T IR L 4R B A
F 200 4 /uL B, AR 5 I B AL SRR
I, X CD4™ T Pk T 200 it B S 2 %) 38 ek i 4% S8 28
i PR 1 7 4245 LT T R SRR e 1) T e, i 5 1)
AIFRYELS THLEFIARYT o BEAh A (o M A K
Hh 2477 70 S A R T T 25 ) T REA B TR IR

ARWFIE M AFAE— LN . 158, AR AR
WD AL 43 191 5 HK, 2% B BT A BT A, 2
BURAGHAT T 10T 240 B TR ARSI , 154 e I s
SO RIS T Wk EL AR A 0 sh SRk B
3 T 52 1) O £ 400 S 19 20 ML O T AR I 5 VA

Lo XLEEAEA R IBITFE v i 2 — 2P A e
g5 LRIk B 42 S A1 e it a] UL bk T 46 i

THFERLG , AR A AR L, SR SO0 2 o L2 2 i

LW AEAT BT W 17 S R T, bl PRI

I —E R P HIHE.

FlsEMse  IrA RS SR AR 45 vh 5

S 30k

[ 1] LuR,Zhao X, LiJ, et al. Genomic characterisation and epidemiology
of 2019 novel coronavirus: implications for virus origins and
receptor binding [J]. Lancet, 2020, 395 (10224): 565-574. DOI:
10.1016/S0140-6736(20) 30251-8.

[2] Velavan TP, Meyer CG. The COVID-19 epidemic [J]. Trop Med Int
Health, 2020, 25 (3): 278-280. DOI: 10.1111/tmi.13383.

[3] e N RSN [E 58 DA R 5y 2 B R eb bR e e i il
ST )7 % GRAT55 T [EB/OL]. (2020-02-05) [2020-02-08].
http://www.nhc.gov.cn/xes/zhengewj/202001/4294563ed35h43209b
31739bd0785e67/files/7a9309111267475a99d4306962c8bf78.pdf.
National Health Commission of the People's Republic of China.
Diagnosis and treatment of pneumonia caused by novel coronavirus
(trial version 5) [EB/OL]. (2020-02-05) [2020-02-08]. http://www.
nhe.gov.cn/xes/zhengewj/202001/4294563ed35h43209h31739hd07
85e67/1iles/7a9309111267475a99d4306962¢8b{78.pdLf.

[4] fufs8OF  FPCHY | FERE , 55 . SARS BB A ST ik £ 41 i S

FORESAEAL ()], TARRATINA 2K . 2004, 25 (2): 124-126.
DOI: 10.3760/j.issn:0254-6450.2004.02.009.
He ZP, Dong QM, Zhuang H, et al. Dynamics of peripheral blood
lymphocytes and their subpopulations in patients with severe acute
respiratory syndrome [J]. Chin J Epidemiol, 2004, 25 (2): 124-126.
DOI: 10.3760/j.issn:0254-6450.2004.02.009.

[5] faImezs , fa—% , skHia7 , 55 . hPHBRESAIRYT SARS BUHRT [J].
P E PP R A A ARk L 2003, 10 (5): 271-274.

He XY, Hou YJ, Zhang YL, et al. Analysis on treatment of severe acute
respiratory syndrome by integrated traditional Chinese and western
medicine [J]. Chin J TCM WM Crit Care, 2003, 10 (5): 271-274.

[6] Wrapp D, Wang N, Corbett KS, et al. Cryo—EM structure of the
2019-nCoV spike in the prefusion conformation [J]. Science, 2020,
367 (6483): 1260—-1263. DOI: 10.1126/science.abb2507.

(7] 500, #0028, 55 TR0 aEhil 2 & 16 (41 E

LT 9 L 20 SRR ) 25 0 S R S [J/OL]L T AR BRSE L 2020, 41:
1-5[2020-03-20]. [ {6k % |.
Hu JG, Jiang ZS, Li X, et al. The changes and clinical significance
of peripheral T lymphocyte subsets in 16 patients with corona virus
disease 2019 [J/OL]. Guangdong Med J, 2020, 41: 1-5 [2020-03-
20]. [published online ahead of print March 16, 2020].

(8] FRMAME , sk A5, 45 . ot 20 Sl bR 25 Al 42 o) o TR % JR 1

I PRAFAE S SR Z 48 AR [J]. [ PP R ES 5 28U, 2020,
27 (1): 23-26. DOI: 10.3969/.1ssn.1008-9691.2020.01.007.
Lang MJ, Zhang Z, Fu GQ, et al. Clinical features and laboratory
indicators in progression of corona virus disease 2019 to severe
type [J]. Chin ] TCM WM Crit Care, 2020, 27 (1): 23-26. DOI:
10.3969/j.issn.1008-9691.2020.01.007.

(9] 2B, SLB]  FRIESR | 55 . IR O A0 MO 3P RF 70T R SRl R 75 M 48

SO BN I ) A R I R S [J/OL). [ PR B PR 2k
2020, 4 (5): 212-215 [2020-03-15]. [ fE5 k% 1.
Li Q, Nie K, Qiao ZR, et al. Expression of lymphocyte subsets in
peripheral blood of patients with novel coronavirus pneumonia and its
clinical significance [J/OL)]. Int J Lab Med, 2020, 4 (5): 212-215 [2020-
03-15]. [published online ahead of print March 10, 2020].

[ 10 ] Hamming I, Timens W, Bulthuis ML, et al. Tissue distribution of
ACE2 protein, the functional receptor for SARS coronavirus: a
first step in understanding SARS pathogenesis [J]. ] Pathol, 2004,
203 (2): 631-637. DOL: 10.1002/path.1570.

[11 ] Hoffmann M, Kleine—~Weber H, Schroeder S, et al. SARS—CoV-2
cell entry depends on ACE2 and TMPRSS2 and is blocked by a
clinically—proven protease inhibitor [J]. Cell, 2020, 181 (2): 271-
280. DOL: 10.1016/j.cell.2020.02.052.

[12] Sigel K, Wisnivesky J, Crothers K, et al. Immunological and
infectious risk factors for lung cancer in US veterans with HIV: a
longitudinal cohort study [J]. Lancet HIV, 2017, 4 (2): e67-€73.
DOI: 10.1016/52352-3018 (16) 30215-6.

(ki F Y : 2020-04-24)





