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WE B AR VIR IR 5 45 442 (NTIS) x4 & Ak % & £ (COVID-19) % a9 TG Mr1h, 7 ik : © A
MM 2020 1 A 14 B2 A 28 B4 PHIKFRGE PR ER G ERKSEH5 6 COVID-19 &% RiEHE =
AR AR R BBR (FT, ) 15 NTIS 28 (FT, <3.1 pmol/L) = 4E NTIS 28, R A Logistic Y2 4 #7 #= Kaplan-Meier # £,
4-#7 NTIS 55 COVID-19 FUS 9 4R & M, 284 ik TAEHAE(ROC) W & A # & FT, *FAERE 58 = F 69 TN M Ak, 45
B N384 4 B 2 NTIS 2892 4] A= 3 NTIS 40292 4], 5 3k NTIS 28 b4k, NTIS 28 5 J% B 3% AL, 5% o 3 AR I
R e  SIEB AL G BB ERHK S o ming s i F 5 A&, Logistic =2 547 2 & ,NTIS 5 COV-
ID-19 =& 42 jF (aOR =3.795) . LM bR Fib 252 A4 K 5% (aOR =3.768) F= L1 & JE 45 5 % 5 (aOR =3.698) ,
VABAER LT % (aOR =5.017) #3483, Kaplan-Meier # 2% 8 = NTIS 40 & % & A4 %4 £, KA A 5.98, ROC
W& 2T FT, Fnl 425 & H 42150 T R 69 16 A8 4 3.395 pmol/L, €55/ 4 F &% 4 3.035 pmol/L, %3 :NTIS 5
COVID-19 &4 09 R R FUE A8 % . FT, AT 4E % COVID-19 % 58 = & 64 FAM 4547 .
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The prognostic value of free triiodothyronine for COVID-19 patients ZHAO Hui, DANG Wen-pei, ZOU Li-juan,
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Abstract Objective: To investigate the prognostic value of non-thyroid illness syndrome (NTIS) in patients with COV-
ID-19. Methods: From January 14 to February 28, 2020, patients with confirmed critical COVID-19 in Tongji Hospital in
Wuhan were retrospectively reviewed. Patients included were divided into two groups according to free triiodothyronine (FT;)
values; the NTIS group(FT; <3.1 pmol/L) and the non-NTIS group. Logistic regression analysis and Kaplan-Meier curve
were utilized to determine the association between NTIS and COVID-19. A ROC curve was plotted to determine the predictive
performance of FT3 in in-hospital mortality. Results: A total of 92 and 292 COVID-19 patients respectively with and without
NTIS were included. Compared to patients without NTIS, those with NTIS presented with robust inflammatory response, com-
plex coagulation dysfunction, more cardiac injuries and other systemic injuries, but lower lymphocyte, lymphocyte percent-
age. Logistic regression revealed that NTIS was independently associated with severe/critical classification of COVID-19
(aOR =3.795) , unfavorable complications such as ARDS (@OR =3.768) and acute cardiac injury (aOR =3.698) , death
in hospital (¢OR =5.017). The Kaplan-Meier survival curves suggested a trend of worse survival among patients with NTIS
with a hazard ratio of 5. 98. The ROC curve showed that the cut-off values of FT; in predicting in-hospital mortality were
3.395 pmol/L for all patients and 3.035 pmol/L for severe/critical ones, respectively. Conclusion: NTIS is associated with
poor prognosis in patients with COVID-19. The value of FT; can be used as a predictor of mortality for COVID-19 patients.

Key words SARS-CoV-2; COVID-19; Non-thyroid illness syndrome; Thyroid hormone; Prognosis
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il 5 BRI, AN [R) s el A2 T B i i A FROBR Bt ) =
AR AR — f LD g FROIR AR 9 2 ( thyroid hor-
mones , TH ) 75 1,3 B A I =7l FFBR Ji S 2008 (T )
ERECIE B HOR IR Z (T,) F0IE 20k B2 R AR Y
TSH™ | 7R SC 34 NTIS b 357 4 56 R 5 3% ity %
( Coronavirus Disease 2019, COVID-19) B & ¥l Ji5 i
OMANE, AT #E COVID-19 $im XU 73 )2 45 B
MG AR IT IS

BRETE

— AR MBS AR th R R P BE
B B a8 [) % 5 B 2020 4F 1 F 14 H-2 H 28 H itk
(R S A2 S B D Bkt JTRE DT % 2020 4R
4 H 28 H, PAbiE: O 5 2k PR 25 -G AE Ik
JiEE 2 (severe acute respiratory syndrome coronavirus
2,SARS-CoV-2) [ COVID-19 Hiiz BAERG i ; @
ABE3 d A PARIRBER A TR, HRBRARTE:
OAEBEIS ] < 24h; @242 710 ; @A HARBRAR SC
i/ FAR B EAEAE T AR AR 258/ HUR B = 2R
07 @A A B R sn ; @1E 6 A H2d ioT
TR .

kR BEMIRIKTORR B ERE DB
SY RN SR, LA Bds : N A GEit 8ds 2
BRI I FETF AR LR ZE AR bR im R4S
JRlo SRS EFRAMLAE A0 (WBC) (g H kL
AP (N) AT B (L) e gt BeoE
I3 (L% ) | I/ B 3T %0 (PLT ) | N &0 R % 2 i
(ALT) RI14& &M% & M (AST) JULEF(Cr) B/
FR €1 (estimated glomerular filtration rate,eGFR) |
FLIRI 28 (LDH) JWLLLE H (MYO) BN &
I I(hs-cTnl) N Kim B 5 F1) 40 Bk S5 ( NT-proBNP) |
&1L T D B E] (PT) 3% Ak 3 43 B i 5 i ) [R]
(APTT) ZF 425 A 74 (FDP) \D-— 544 (D-
dimer) | B 45 2 5t (PCT) | & C [ B 2K 1 (hs-
CRP) BkEH ; HAr R (IL) 6 (IL-8 IL-10 i I8
FE T a(TNF-o) , 3XEESHG 2 S8R TEABE 24h N
I E . IFARRERE LA . 2R E A LGRS
fi. (acute respiratory distress syndrome , ARDS) H2 ¥ 1t
FETAZH L COVID-19 I B e R B p 2 Lo Y
SO A A P s 35 0 FOL TR 93 il ) T ik ( CK-MB) i1
hs-¢TNT 7KV 53 32 7% X []_F BRECFE O L P Bl A
OB & IR ) S5 B, BIVATI2 WA ot O 43
B o B E SONIAR R =140 mmHg 30473
=90 mmHg S T 10 25 9 5A 8 il 9 52
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W 2 SCAY I FR A B T 101 IR Bl 24 ik B R
SRR

TSR SA g AR CH BRI 35 il 52 12
I7 07 5 BB\ ) B T A J8 3 43 S A E AL | i A
fEE AL NTIS 19 40 5 A 1 Ay o AT AT FH IR Ji 5 i 1Y
HUAR BREER K B9 U e SO B 28 oy Ty IR T,
Bk IE#, TSH IE % sl P AR SR Lk
RIGHE, i 2 K Cobas 602 Hi k2% % 43 #r AY
(PEE P Q) W FT, FT, TSH {4, [EWZHHER:
FT;(3.1 ~6.8 pmol/L) .FT, (12 ~22 pmol/L) ,TSH
(0.27 ~4.2mlIU/L) , AR4E FT, (E4 B E >R 2 4.
NTIS 2H (FT, <3. 1 pmol/L) F14E NTIS 4H ,

Goit Fodr AR IEA G L AR i DL
FE (median ) 755 , AN L TE 255340 19 LAY 4357 54
T (TQR) 27 , Il FH A - LR JE R MR 36 647
Mro o3 2R 5 DISHEC () FTE 73080 (% ) il sk AR
PG R B IR AR R 7 K 3 i 2 VAL IE B Fisher
FEHRAS B #7938 o >R logistic [B1JH 4347, HPHLLE
{H kt ( crude odds ratio, cOR) FIAERE 1E 4E W5 | i I 45
PEI 12 1 B ESE . WBC N L L% PT FDP  D-di-
mer, AST, ALB, LDH | eGFR | Cr, IL-6, IL-8 | IL-10
TNF-« . hs-CRP., PCT. #k & 4 ( ferritin ) , hs-TNI
MYO ,CK-MB ,NT-proBNP J5 )75 %% H {H H ( adjusted
odds ratio, aOR) AL 11 , BRI+ NTIS 590 7 5
FREE A RIFAAERSS Jm Z B C £ . 221 Kaplan-
Meier 4277 [, 3] Log-rank K36 ML 2 2 /A A2
25, 20288 TAERHE (receiver operating char-
acteristic, ROC) 1 2%, 4t 11 il 2k F 1] 2 (area under
curve , AUC) FIIIBF FTy X 4E B SBT3 10 BN . LA
P <0.05 NERAGIEE L,

# X

SIF 354 dhgh A 384 fi] COVID-19 3%,
Horp Bk 197 BI(51% ) , 2otk 187 4 (49% ) o =
2020 4F 4 H 28 H , 99 A BB E (R B R 2 SE T 1k
WBEAFIG . FTA & A NTIS 4 il NTIS 41, 2
44 FT, FT, WBC N L L% ,ALT AST LDH eGFR .
CREA \NT-proBNP MYO , hs-cTnl ,CK-MB ., % £ 4% hiE
Fe bR S BEM DI REAE OCHE b5 LA, Z R WA Gt =&
(P ¥<0.05), W31,

RS EARE PR RE R NTIS B
ARDS(41% wvs 7% , P < 0. 001 ) F1 2 ¥ .0 W45 155
(29% vs 5% ,P <0.001) [y & 3 5 2 25 F4E NTIS
o, HAET R % & FAENTISH (30% vs6 % , P <
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k1 2HEBFEREERLE FHTHER
AR B (n=384) NTIS 28 (n =92) 3E NTIS 4 (n =292) P14
1% FRAF AL
S8 % ,M(IQR) ] 65(52 ~72) 69(62 ~79) 62(50 ~70) <0.001
=65 %[ #1(%)] 194(51) 63(68) 119(41) <0.001
B#(%)] 197(51) 49(53) 148(51) 0. 666
H BB H(%)]
3 JE 190(49) 53(58) 137(47) 0.074
iy & 100(26) 31(34) 69(24) 0.55
w3 o 5 R I 45(12) 15(16) 30(10) 0.117
i o R 22(6) 13(14) 9(3) <0.001
COPD/ %%/ ¥ A% ik 24(6) 5(5) 19(6) 0.609
18 b B IR R 13(3) 7(8) 6(2) 0.025
T 13(3) 5(5) 8(3) 0.334
T B % 5(1) 0(0) 5(2) 0.36
FF R BR R[4 (%) ] 360(94) 89(99) 271(93) 0.174
tEr e E [ d,M (IQR) ] 22(16 ~29) 23(16 ~32) 22(16 ~28) 0.173
FEE[ B (%) ]
ARDS 59(15) 38(41) 21(7) <0.001
Bt LIRS 44(11) 27(29) 17(5) <0.001
£ 4547 M (IQR) ]
WBC( x10°/L) 5.7(4.5~7.8) 7(5.5~9.3) 5.5(4.3~7.2) <0.001
N( x10°/L) 4.1(2.8~6.1) 5.5(4~7.6) 3.7(2.6 ~5.4) <0.001
L( x10°/L) 1.1(0.7~1.5) 0.7(0.5~1) 1.2(0.8 ~1.6) <0.001
L(%) 19.2(11.8 ~27.8) 11.1(6.3 ~17.3) 21.6(14.7 ~29.8) <0.001
PLT( x10°/L) 221.5(167.8 ~291.3)  221.5(169 ~228)  221.5(162.5 ~294.8) 0.89
PT(s) 13.9(13.4 ~14.6) 14.3(13.7 ~15.8) 13.8(13.2 ~14.4) <0.001
APTT(s) 39.4(36.5~43.8)  40.1(36.8 ~44.4)  39.1(36.3 ~43.7) 0.502
FDP(g/L) 4(4~6.2) 6.1(4~17.5) 4(4 ~4.5) <0.001
D ~ dimer( mg/mL) 0.8(0.4~1.8) 1.9(0.8 ~4.1) 0.6(0.3~1.3) <0.001
ALT(U/L) 23(15 ~37) 33(20 ~52) 22(15 ~37) 0.297
AST(U/L) 26(19 ~40) 33(20 ~52) 25(19 ~37) 0.003
ALB(g/L) 34.8(31.5 ~39) 31.5(29.4 ~33.8) 36.2(33.1 ~40) <0.001
LDH(U/L) 263(210 ~340.75)  337(246.3 ~513.3) 250.5(199.5 ~315.3) <0.001
eGFR[ mL/(min + 1.73m*) ] 90.4(74.2 ~101.2)  76.5(56.9 ~93.3) 93(78.2 ~103.4) <0.001
CREA ( pumol/L) 70(58 ~89) 78.5(63.3 ~101.3) 68.5(57 ~84) 0.001
IL-6[ pg/mL] 12.1(3.1 ~40.5) 30(9.3 ~86.6) 8.5(2.7~32.9) <0.001
IL-8[ pg/mL] 14.3(7.4~26.1) 23.5(13.9 ~44.9) 12.6(7 ~22.4) <0.001
1L-10[ pg/mL] 5(5~7.4) 6.7(5~11.4) 5(5~6.4) <0.001
TNF-a[ pg/mL] 8.6(6.2~11.3) 10.3(7.9 ~14.6) 7.9(5.7~10.5) <0.001
hs-CRP( pg/mL) 21.9(3.7~64.1)  69.9(19.3 ~140.8) 12.4(2.1~46.1) <0.001
PCT(ng/mL) 0.06(0.04 ~0.11) 0.1(0.1~0.3) 0.05(0.03 ~0.09) <0.001
Ferritin( ng/mL) 566(317 ~1141)  969(505.9 ~1772.9) 513.1(230.1 ~891.7) <0.001
hs-Tnl ( pg/mL) 5.7(2.3~13.2) 13.2(6.4 ~46.8) 4.5(2~9.9) <0.001
MYO( pg/mL) 47.5(29.2~99.9)  100.9(43.8 ~200.6) 42.6(26.3 ~70.8) <0.001
CK-MB(U/L) 0.8(0.4~1.5) 585(182.8 ~1391.8) 0.7(0.4~1.2) <0.001
NT-proBNP( pg/mL) 154(55.5 ~487.3)  585(182.8 ~1391.8) 101.5(34 ~301) <0.001
FT, [ pmol/L,M(IQR) ] 3.7(3.1~4.5) 2.6(2.4~2.8) 4.1(3.6 ~4.7) <0.001
FT, (pmol/L,% +s) 17.6 £3.3 17 +3.8 17.8 +3.1 0.031
TSH[ mIU/L,M(IQR) ] 1.6(1.5~2.6) 1.2(0.9 ~2.3) 1.7(1.2 ~2.7) 0.056
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F2 RMEERE FREMGEREREHAERESALA(%)]
NTIS 3k NTIS OR OR
A (n=92) (n=292) P (95% CI) P (95% CI)
e oA
fER 8(9)  154(53) <0.001  12.388(4.382~35.018)  0.038 3.795(1.074 ~13.414)
TR/ TR 84(91)  138(47) - - - -
HERE
ARDS 38(41)  21(7) <0.001  10.254(5.402 ~19.462)  0.027 3.768(1. 160 ~12.242)
LS ILHRA 27(29)  17(5) <0.001  11.164(5.579 ~22.337)  0.024  3.698(1.192 ~11.471)
& R4 B
e 28(30)  17(6) <0.001  11.992(6.005 ~23.947)  0.009  5.017(1.509 ~16.683)
H 64(70)  78(27) - - _ _
0.001) , Logistic [543 730, NTIS 5 COVID-19 ¥%: 100
R B R JE (aOR =3.795,95% CI.1.074 ~ 13.414) | A
ARDS Jf & 4iE (aOR =3.768,95% CI:1.160 ~12.242) 80 -
Stk WL 45 9F & 5E (aOR = 3. 698, 95% CI: 2 s
1.192 ~11.471) fEPREIET-F (aOR =5.017,95% &
CI.1.509 ~16.683) <7 i35, W7 2. KM i<k i B a0 -
7~ NTIS 21 FedE NTIS 41/ B 22 i A A7 a3, KUt .
(HR) 5 5.98 (95% CI:2.94 ~12.16) ( Log-rank ¥
¥ P <0.0001) , WLE 1, 0 e
0 20 40 60 80 100
1007 NTIS#L IR
BO_KMM 100 -1 B
= ‘ JENTISA -
% 60 -
HI 40
& 20 ~ 60
0 =
0 20 40 60 8 100 " 40
i (d) ﬁ
B 1 NTIS 41704 NTIS 418 KM & % & b8 205
ROC W&k FmEzse =% W5 ABFSE & oK— . | .
FLFT, W ER T E 4 3. 395 pmol/L, 5{ERZILT R 0 20 40 60 80 100
AHSE, BERE AUC 24 0. 783, fU8E R 0. 800, 455714 I 3
0.693, UWLIF 2A, 4 5 B AF H0E M8 i , BUBT(E B2 ROC &AM AL X

3.035 pmol/L, Jtit AUC 4 0. 699 , US40, 622, 4
SR 0.701, ULIE 2B, 3 K 6 EAE AR
&, FT, JKF <3.035 pmol/L. i, FE T KUK =i

W’

SARS-CoV-2 Xif IR i fr 52 i ik ok i 52 31 11 R
e A RIS B e . 7R SCRY A AR 2 1 1, COVID-
19 A& FHUIR A 2 B8 e At v] ABEFE Sk FOR B 2 | IR
HE T BEsAR i 1 NTIS' . SARS-CoV-2 X HUR A 11
SEM A A DU BN T s — 2 BT T -2
PR-HUR B i B B s, — R 1E ERHIR TR SR
SiE S

A 3cH NTIS 40 A9 WBC F1 N 3505 T-4E NTIS
4, D3 MLmLER B A A 2 —Fh 3 2 0 AR, AT LK
T Ty, EVBIE B 24 58 0 & A IR 41 B Hp v 2838, AL
M= 20 s g S LG R g0 K K
RIZTEBE T . NTIS 419 L 40 L% B BAK T
Jf NTIS 21, Ik EL 40 B s 2 7] H 95 B 1 #2250 F R
it KA S A T 22 e e Bt 7 5 RS, oo B2 4 4 b
7 FFCHR A 1] 5 A o4 0 A a2 6 8 4
P i 7 NTIS FEFE AT 58 A S &2 44 58 Il
DI REBE AT AL ERA 07 55 HE AT PE R GevE 8 3, DA 7
TR A R4S Ry, 7E COVID-19 5 5E 5 161 | 4
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JL PR XU DA Ay S g el A e ) — S E ARy
AE o et AR F R 1 40 L DR T i IA A & NTIS
(R ZE PR 2, B AT AT A 3k 224 0 o5 30 o] IR
BRI R WG A, A FE 4R/ LG a iR FR IRk
R BRI A AL B AN D1 JBRLER " . NTIS 5 COV-
ID-19 Y™ H AR M7 A (aOR =3.795) , 5 2 01
ORI SE — 28" . NTIS 78 HOAE 3% P AL 8 4] (8/
162) , F54E Fl fi 75 J 3 ik 84 91 (84/222) o 43 #r
ESE T Fr G 30 4 B DR B Al 09 34 38 AR Ak S 1 e
K TERR BB T, NTIS {UR Iy FT, Ik, 78/ &
B F e v FT, F0 TSH W43 T TRH (1R 34
T FAA

AWF5E % B NTIS 5 COVID-19 43¢ 1% ARDS
(COVID-ARDS) Jift 37 #15 (aOR =3.768) . ARDS [f)
5 B IS P R 20 BRI DY R 2 A5 5 R A
20 e A P B, Bl Y B R AR S U K
76 S IE SRR R R 9 23 3 1 o i v 10 Y 490 it vp
Na ™ -K " -ATP [ () 5508 e A8 il 900 00 3 I ATk /0 &1
i = BT AU 31T L SRV -8 & WD E 871, 8
Re A B B 52, Tk ARDS JE A&, 4
JEVFIAILAE R B R, B oA, T, 8] IR YT
ARDS ) I/11 B PR35 1E 76 JF &, iX ¥ 4 ARDS
25 A TR T L n] (g i F B . AHESE
B NTIS 5 & 1 .0 WE 8 45 40 57 4 56 (aOR =
3.698) . COVID-19 Jf-& 4, Stk M 1 & A %
HEA S = AR T ARDS Fil 1 RUNPIG 538 . SR, 9
P4 HI R UL BA 5 A O E2H 2O B s S Al
AT — B E R OIS R FELE] . T, B0 E
PRAPE AT, it s 4 it 32 B s R i 2B &2,
3 3 G A I T RS IR 11 p38 22 LIS AL R I
B S T BT S ERA  eAh , FROIR B 2 o mT 9
A JEREGRE BT, AT 0 LG A 5 i
FERR PR AR T, B4 R T 1o f232E D3 it
il DR 2 3 PO 0%, DT ARG 1M 385 T, AR A
WFFE R BAXT O GO BETFAR 20O WU SE A5 45l
I A5 75 £8 St FE IR R I R B ARIR YT, v B
FLINRERNTE T o SR, FRODR AR X
(AT RO 3 1 0 2 A MEAT) T B A R AT R
BRI PRI S8 R IE

NTIS J& COVID-19 & EBEAtT- M — > %
TG bR, X T EHAE B F M , FT; <3. 035 pmol/L
AP AER R IBET - U . Guo 251 1E 121 4 1CU 4
B BE R T 12 AT BESE TR AR b, Horp
FTy HAT &8 1) 100 68 77, I $H{E K 3. 25 pmol/L,
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Gao 251V 3L 100 (il TR 3 AOSLTRAE FT, b TF
3.10 ~ 3.59 pmol/L 35 [ JF 45 L FF, 7F 2. 60 ~
3.09 pmol/LIX[i] I FHZ .

B — S8R B o R — I R B B 1
[R5 5 HAWEE AR BRSCR A A2 4k B T, |
ST, B2iE) Ty HURBRAROCHUAR B HURER B A AL
KAty o Il 22 P REAFAE 5 A W DU T E il = 0K 1) 2
REFIVRE B TR A 7K, ARHRIRIX S8 R 200 P 73 A i
FIEE o
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