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Abstract

Objective: To evaluate the efficacy and safety of thymalfasin in the treatment of COVID-19 patients
with severe and critical diseases. Methods: Thirty patients with severe and critical COVID-19 were
enrolled and randomly assigned to the experimental group and the control group with 15 patients
in each group. The control group was given the latest COVID-19 Diagnosis and Treatment Scheme
(referred to as “Diagnosis and Treatment Scheme”) issued by the National Health Commission,
while the experimental group was given subcutaneous injection of 1.6 mg/time for 7 consecutive
days on the basis of the Diagnosis and Treatment Scheme. The changes of cellular immunological
indexes and the incidence of adverse events were compared between the two groupsonday 1, 3, 7,
14 of the treatment process and 28 days after discharge. Results: There was no significant differ-
ence in CD3+, CD4+, CD8+ count and CD4+/CD8+ level between 2 groups (P > 0.05). There were
significant differences in CD3+, CD4+, CD8+ counts between the immunotherapy group and the
baseline at the 7th, 14th day and the 28th day after discharge (P < 0.05). During treatment, the
number of patients with CD3+, CD4+, CD8+ counts and indexes in the normal range increased in
both groups, and the increase rate in the immunotherapy group was greater than that in the con-
ventional treatment group (P < 0.05). There was no significant difference in the main efficacy in-
dexes and the incidence of adverse events between the two groups (P > 0.05). Conclusion: The
study suggested that thymalfasin may slightly increase the CD3+, CD4+, and CD8+T lymphocyte
count in critical COVID-19 patients with cellular immunosuppression, but there is not enough evi-
dence to show that it can improve the prognosis of these patients.

Keywords

COVID-19, Immune Regulation, Thymalfasin, Cellular Inmune

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5l

HR TR BT 28 (COVID-19, 77 A 48 ) 2 b 7 28 S R 35 (SARS-CoV-2, 3 Jeb i 5 ) Bk e S 350 g A
Jili R MRFAE OB RAE Y [1], H 2019 4F 12 HJRIFURAAT, 2020 4E7E ARG A K& K[2]. #Huk
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2.1. fARTIR

PL 2020 4 1 H & 2020 £ 5 H HAIUSCYE (157 28 el 0k 25 i 7% 88 R AN fe B R BB AR N 0 R . 323K
WTRIPNFRAER: 1) FHY > 18 AR 2) EAEE T 2L AR CWitaEFR &t —: O H
IASAE, RR>30 /4y @ #EIRET, fREMAE <93%; @ shlkii a7 & (PaO,)/ W MK (FIO,) <
300 mmHg (1 mmHg = 0.133 kPa); 3) EEMEETFEDFEWMNZHIrE FTEZ —: © BB
Wiy, HWENMES; @ Bk, © &IHHMBEIRETET ICU BiinT: @ BFEy A
NS ASHIE T R [ 7 R S R L . HERRRRAE N : 1) ZAO s AL &, 2) EE/NT 18 % 3) Xt
VEST F M Bk i B B s 4) IETE R B HRIT R B 3 5) Bl BE R M B SL A B8 B R AL Y B
Fi 6) AIFME B T) RISV B A SR AR B R A R B R
22. RITHFRE A

THRIGNN 30 i35 2 sl DR 075 5 Al 48 SEORE AN G SORE AR, SR s T AR S o N EE RS EIE R,
AR B MR . B IR KT X HBENL 7 BE 256 2 A A& 15 . oh R ZHL (3 3697 40 )i
PG I8 A1) [ 5% T Ad 2 AT R BB L e RO B i 98 1297 T R (AR “i297 TR )T, WA (&R
JTHVERATICYT 7 REAE B, R R e RARES 1.6 mg/ik, —K—IK, ELT K.

2.3. WLEIgHR

FHRITHRAIT AR 1. 34 7. 14 FUEF R BTG 28 RIGMNAS B 1 CD3+. CD4+. CD8+T
PRGN THEUR CDA+/ICD8+7K o J7 iIbFE WS ] B8 & AL IR IR A R F4F . FIRIT Rl e i gE 2 A4
MARME. MH M. 24 E IhReZHtE .

2.4, RIEF

AW RSB FS T b, R R#E A PARKE T PO TER RS HE A (F S
PJ-K2020-12-01), FrA 6T Kl 3R 1 8 25 s e () i 7] =
25. GirEHE

F Microsoft Excel F 4 S S ATEEHE N 21 838 IR RO . s Sr i o) Wkl B i, SR SPSS25.0 4ttt
A B AT G0 M o IS A TR SR AR B+ b 2 (x £ 5 )38, dLim ELiH t A6 el i R
7 Z Ty AR IE A 0 A i R DA AR A2 B (VY 43 42 30) [M(QL, QU)1EE 7, i Ie) bb % A A% Ak 36
(Mann-Whitney U); i+8055R A EER (%) %o, LA ELE 2 K606 P < 0.05 AZEFA St Lo
3. HR
3.1 ELLFBELE

AW AN 30 B2 R EE, RIGHMNIRAE K 15 6], PIH B AR REED . E1).
— M R PR OB SE B AR IS T E AR ) 3R NEE 24 /NP T RSO 0% R B I0 EAG A
TEFR(CD3+. CD4+H1 CD8+T ik EL 41 M1 %25 L i 2 R B 4i it 2% % (P > 0.05), A A tudk, P
% 1,
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Table 1. Comparison of baseline data between control group and experimental group
2 1. WEREFNIE L B E B AR

i
Il A6 Gt E(U2) P
XL (n = 15) R4 (n = 15)
P 53
TE[51(%)] 10 (66.7) 10 (66.7) 1.000
L HE[1(%)] 5(33.3) 5(33.3)
F () 56.9+19.3 60.9 £17.9 -0.581 0.566
i 5 4
A R[5 (%)] 6 (40.0) 4(26.7) 0.700
f& B A BB 51 (%)] 9 (60.0) 11 (73.3)
RRIR A (X 57) 21 (20,23) 23 (22,30) 0.098
IAIE('C) 37.6 £0.74 38.0 £0.74 ~1.506 -0.143
SRR (%)]
KA 14 (93.3) 15 (100.0) 1.000
% 12 (80.0) 13 (86.7) 1.000
/s 12 (80.0) 14 (93.3) 0.598
zh 2(13.3) 6 (40.0) 0.215
I3 0(0.0) 1(6.7) 1.000
B ftpemi[51(%)]
NS 4(26.7) 6 (40.0) 0.700
Sk IR 2(13.3) 3(20.0) 1.000
LR 4(26.7) 3(20.0) 1.000
P B v 1(6.7) 3(20.0) 0.598
HE DR [H1(%)]
VN 3(20.0) 5 (33.3) 0.682
LA E 4(26.7) 7 (46.7) 0.450
JFThan 8 (53.3) 7 (46.7) - 0.715
2L S S B 14 (93.3) 13 (86.7) - 1.000
P 1 VP43
SOFA ¥4 (4%) 2.93+1.39 4.47+3.34 -1.644 0.111
APACHE 11 43 (%) 9.87 451 13.13+5.43 -1.790 0.084
S = A A bR
H A TRE(mmhg) 215.2 +74.7 243.5 +66.1 -1.089 0.285
rh PR 2 (%) 78.11 £ 7.89 79.41 +10.43 -0.385 0.703
RELZH M (x10°/L) 0.85 +0.37 0.88+0.59 -0.182 0.857
C-J Bi 2 H (mg/L) 29.95 +7.30 67.03 + 40.63 -2.901 0.007
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Continued
CD3+41 i i % (cells/pl) 471.40 + 238.81 509.60 + 331.11 -0.362 0.720
CD4+/CD8+(%) 1.72+1.22 1.48 £ 0.62 -0.685 0.499
[45 2% 5 (ng/MI) 0.07 £0.13 0.11+0.20 —0.552 0.585
1M %%k 5 H (ng/mL) 484.03 + 356.05 376.07 + 147.17 1.020 0.323
B aniE T £ (x10%cells/L) 5.98 (4.33,9.46) 6.15 (4.08,8.52) 0.104 0.917
CD4+41 % (cells/ul) 264.0 + 165.0 254.5+151.1 0.165 0.870
CD8+41 it %k(cells/pl) 1755+ 104.8 221.1+180.8 -0.844 0.408
2§ I fE (mmol/L) 8.59 (5.71,14.06) 6.29 (5.70,9.56) -1.141 0.254
D-— Z 44 (pg/ml) 0.83 (0.59,1.52) 1.28 (1.10,1.90) -2.219 0.026

3.2. MABEREIEREHALLE

WA EEVEITE 1. 3. 7. 14 B 28 K, CD3+. CD4+, CD8+T #E4Hfiit%. CD4+/CD8+
APFRIEE:, ZR TG4 E (P > 0.05), P EE A RN (a] S S debn 0 - A i L L A 1.
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Figure 1. Comparison of immune indexes between control group and experimental group at the same time point
[E 1. xEREFNIRIG LA RIHAS SRR FREL IR
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RILEL, ZRIEGHFE (PP > 0.05). F%Eihyr4H CD3+. CD4A+. CDS+T ik 4ufuit s 7. 14 KBt
Ji 28 RERL WK EZERAG IR (P <0.05), HAXHGXMILL L ER TS 15 X (P > 0.05).

3.4. MEBEREIERMEETTEEIZLRR

PRAL RS I A8 hR 56 30 7. 14 Jibi)E 28 R ELAM LA A [FIEEE M T 5, CD3+. CD4+,
CD8+T Itk L 4f Mt 2 b i s R FE 23 0 o % vy T 4. 481.33. 277.07. 235.33 (MMul), HHLIGIT 4.
318.17. 141.77. 130.80 (Mul), Fseiayr 4 mlE R T eI T4, W 2.

PR CD3+, CD4+A CD8+T itk LAl 4 kb T 13 Y Bl B SR VR T 3 1 A0 3 R RATT
WL T iairal, 57, 14 RUERFEEHELG 28 Kby dlm T3 e r 4. SR ML a7
41 CD3+. CD4+F1 CD8+ar ML 1F &5 91 K i) e K H4 R 3 7 9 8 M8l 9 BN 11 5, HRvaIT 40 2 #il, 2
BIF 1, ZERESIHEE (P <0.05), WLE 3.
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Figure 2. Changes of immune indexes with treatment time in
control group and experimental group
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Figure 3. Number of patients with normal T lymphocyte levels
at different time points in 2 groups
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K.10.8+4.8 K, HEIRITH 165+7.6 K.115+4.9 K. 99+4.0 K, HiEERLS 5= L (P> 0.05).
P EEEE 14 BB, iz gt 55 (P > 0.05).

3.6. REMSH

P B IRTT T A B BE T 28 KIAEMRIE . LI ERATRbR . 28 B ThARESZ IR I L 2 R L4t
THEEE (P > 0.05). AT HA GG YT HEE T — BB NAE TR, 2 A R FF A R RBK
A R A G (P > 0.05).

4. W1ig

H TR B — A A B R IE B L RNA 5, LU 78~ SARS-CoV-2 3K 5
SARS-CoV Fll MERS [ 7 %1 (1] [RIJE 4 7351 N 79%F1 40% [8] [9]. SARS-CoV-2 J&He Nk J5 £ E 5[ i &
PERPIR R GUBR[10] [11], VAR Z 7. TROAFEERM, SEEEE S/ — FHIER A, M 230
R AL, U R O SR RPIR A SR G E[12] [13]. 2T FUUESE, K2 H0H it il 48 3 1)
PEER T bR AR T 1B W18, FLAE G A A5 2 wh bk E 0 B S B T I B 2, SRR LA 4T S B 4 [ 14)
[15] [16] [17]. i B /2 A A N 25 AR ARG MO AR, N AR 628 R G AE s B 20 AR v R 2 R B o
A ET AR MBEARIT EI PR TSN, I8 5 5 FH I BRI 288 G 2 1 71 249 0 N T3 s LA 1Y) 400 B S 7 T
A RE Ll it 28 B8 52 25 [18] [19] [20]. AN 78 LA R B 9 e R 15 2454, 59T sed it 98 EERE A fes B
B IR TR RS AT .

AHIE T H BIE ST AR i Ve T 4L R HE N FLE 24 /NI ) CD3+. CDA4+AI CD8+T bk B4l ffa 1%k
FEMEIMS T IEEER TR, HEZERIgitm L, Hrh CD4+, CD8+T k4l tH #K -5 R i ss
RIE S5 R —B[15]. B B 7L ICU AT I TR A3 I, PIZHLE S CD3+. CDA+AI CD8+T kL4 g 14
IKFERER 1L ORI BN, e iayT ALrss g BE K T A T 41, (B R JifyT 241 CD3+. CD4+,
CD8+T WhEL4HMutH 4528 7. 14 KHiBi)a 28 RSH— R mZERA SR, A FEH R 2 R
H AN B, B AE X 37 et i 8 R R s B i R S i B2 B S B T A0S 5 7 RJT 4R CD3+.CDA4A+,
CD8+T bk L4t T+ Eoxt B A B4 (ks , HESGERCRA . WP A, BARGRERITHNE 7
RIT4h CD3+. CD4+. CD8+T itk L4k 52 1E 8 B FH HUE 2 T HG T 4, PILE B3 0 S 5 B B[]
FOREREL M sAR R SIS 8] LU 22 e B G v 2 3, AR A SO S5O 1) — T 7 i A5 1 AR ABL Y 25
R[21], R FEFMRER 1.6 mglik, —RK—IK, ELT K, wRESTEAR BRF/INGHE PG50 5 1)
YA SR ThEE, (HAS 2 A Bre it ¢ S A fa B R TG . i, WAL ETRIT R R
HBE G 28 RIAERARIE. LI B AR . 255 DR 2B 00 LB ZE S B ge i 22 5 o W IR A0 A
S I —BIBETRAG], W A O I B D Re B G S AR, AR APACHE I 3
AN PSI VRS N fE, T AT SO B TR, ARG #S TR BUR . PUAR . SR ih
97 A QI UMGE SRS R, A TR SRR LR T R AT P R iR v ok

A FAAE—EWRIRME, 5%, XA —TURFL, NREARTETT, AT BES XU 45 Ak — e HI5
M 55 R M RE R I E AR B —, AP TRy VERT ARG SR R U A, A
HT RO 22 A AT A

5. &hig

G, WEATRRATEI, BCTERBRER 1.6 mglik, —R—Ik, EE:T K, ATREXXTH
PR DA 5 s 8 BRE A S BERE S8 10 A0 S 8 Th e oK B 22 X0, (EL I8 IR 2 W B AR £ 2 P g %
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