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[ Abstract ] Objective To analyze the early warning value of laboratory examination on admission
of patients with hemorrhagic fever with renal syndrome to critically ill patients. Meetods In this study,
a retrospective case-control study was used to analyze the clinical data and laboratory examination results
of patients with hemorrhagic fever with renal syndrome admitted to the emergency department of Tangdu
Hospital of Air Force Medical University from January 2021 to January 2022. According to the patient's
laboratory indexes and clinical symptoms, the patients were divided into mild, moderate, severe and
critical groups. The general data of the two groups were compared, and the independent risk factors of
critically ill patients were screened by multi-factor logistic regression analysis, the predictive model of
severe HFRS patients was constructed, and the ROC curve was drawn. . Results Of the 164 patients with
HFRS, 50 were in the severe group and 114 in the mild group. The serum levels of WBC, AST, ALT, Cr,
BUN, DD and PCT in the severe group were higher than those in the mild group, while the levels of PLT,
ALB and PTA in the severe group were lower than those in the mild group. Multiple logistic regression

analysis showed that WBC, PLT and PCT were independent influencing factors for the progression of
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critically ill patients. The predictive model of severe HFRS was established as follows: logit (P) = -0.321
+ 0.040 WBC (x10°/L) -0.045 PLT (x10°/L) + 0.086 PCT(ng/mL). The early warning efficacy of WBC,
PLT, And PCT for severe HFRS was further analyzed. The area under the ROC curve (area under curve,
AUC) was 0.779, 0.842, 0.862, and the optimal threshold was 10.435x109/L, 41.5 x109/Land 2.97 ng/
mL, respectively. The AUC of joint detection is 0.900, the sensitivity is 88.0%, and the specificity is

82.5%, which is better than that of a single laboratory. . Conclusions HFRS laboratory indexes have

certain clinical significance for the identification of critically ill patients, in which serum WBC, PLT and

PCT indexes are the risk factors of severe HFRS, which provides a theoretical basis for clinical diagnosis,

treatment and prognosis of severe HFRS patients.
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B 25 A 1iF S 1L #% ( hemorrhagic feverwithrenal
syndrome, HFRS ) 1, FK i 47 1 i 1f #4 ( epidemic
hemorrhagic fever ), /& H 1% E:F} ( Hantaviridae )
EWN IR E ( Orthohantavirus ) 18 B aE o] L
(%), HFRS SHFYEM T, 70 AR 24~ FE 5K
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TR AVE . ARG R GORR S0 R Febr i T
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1.1 HRIK

AR XF 2021 4F 1 H 1 H % 2022 4F 1 A 31
H 228 42 R K22 JHAR R BE 202 R HFRS 8%
PEAT B2 A LA 2021 45 (B 2EE A0 I B
HLFIER) Y T B RIS W 51295 B R p
e HEBRPRIE « HERTT G CEZRAAE T BTG %
FILP) Ry BERUR BRI AEIR <14 % B
A WESRE . PRGNS . MRS . H S %
e . RS . (EHPTBEZG I . AR RGOk
RIEEE B, 2NN 164 ) HFRS B . 434
Wt « 2802019 48 (EEZEGAE N PO REPE 4

LRI O B BFH N RAL R ARG
EAL, A AR AR R, KR
RIS R RYE CHRRAEAL, SRS fa i A SO HOE
o AWFFOET 2 G E R AR E B B D 2%
AL E (5« TDLL- 55 202404-03 5 ),

1.2 ARAE

W HERS A Im R TR A 200 2 1605, i
H G RGORMEFRAEIE . VS —sert, SR E R
A IE AL R DT, BRI RS, RS
R, C RIMERSFLIE SRR, YR FAR
I EUCREEPRAGE R . RAFG IR AR B B 2
ZREFE, HhEgifig (WBC), kLA
A5r it (NEU% ). C & (CRP) RHITH A
A R A A ST A BC R, AN R
¥R (alanine aminoacid transferase, ALT ). K4
TR B ILTR 4 H (aspartate aminoacid transferase,
AST ). 181 (ALB ). ILALEF (Cr) JKEZA (BUN)
K 26 B BUAR 22 T AR 2 b K, € ol 1 J 7 3 3
(PTA). D — %Rk (DD) RH H AR £ FILA
FMBCEEGIRI, FBEESRE (PCT) RHISEETER
RIS TR) 3B S S T AR o SR e 1 4 32
JETIATI HFRS 3% 1gM Fl 1gG Hiff.

1.3 FitEH*

KM Excel #EATEME KA, K SPSS 25.0 i
TGt ot . SRR RS T HE TR
Ph (x+s) Fon, P4 LEBCRHFEA ¢ K5 5 Xt
NGRS AR ROR I b 2%k (BRI
) M (0, 0y) ] 3R, P LEAECR B FIRG 56
THECTOR LR 2050 (%) Fon, I e BCR
FH o K5, 022 & Logistic 815047
TESLI0  KG A R AR AT HUAE HFRS 7 fE s A &=
P AT S HORA . 23h 5Z I B R Hh 26

(receiver operator characteristic curve, ROC i & ),
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M A% S0 28 K A 5 bR 6 EEAE HERS A9 FUI AL fE
B2 F 1 (area under the curve, AUC ) 115
HIRfEBIE ., LA P<0.05 NESAGITFE XL,

2 #R

21 —ANRERWEIBIRSH

164 f1) HFRS f& H el 44 45, 7 70 4], &
I 29 5], faEE AL 21 M), HohgET A 15,
e E AR EORE LA 30.49% (50/164), JRFE
#9.15% (15/164 ), HAEZH 1M1 75 WBC, AST. ALT,
Cr. BUN, DD, PCT /K F-¥ym T804, I PLT,
ALB. PTA JKPIMETRAEL, 2Z5AGHE
(P<0.05). HEIELMAER . PE5]. NEU%. CRP
K-S TSI FE L (P>0.05), W& 1.
2.2 LI EEHR 5 EE HFRS i £ [E & Logistic

&1 HOIE A SHRAE L HFRS B 41l PR HR S 56 %
KA H b UL

Table 1 Comparison of clinical data and laboratory
examination indexes of HFRS patients between
severe group and mild group

i RRrdl FhE4l Giit Pl
(n=118) (n=46) i
B (#,%) 91 (79.82%) 44 (88.00%) 1.596  0.206
(%) 46.00 (31.75,61.00)  47.50 (32.75,58.25)  -0.046 0.963
WBC (x 10°L)"  10.17(6.94,1631)  1847(12.16,29.83) -5.680 <0.001
NEU (%)* 69.05 (53.08,75.85)  69.40 (63.85,79.00) -1.584 0.113
PLT (x 10°L)"  57.50(37.75,86.00)  23.50 (13.00,38.50) -6.964 <0.001
ALB (g/L)® 35.12+7.09 29.71£5.63 4768 <0.001
AST (UL)* 72.50 (51.50, 136.50) 187.50 (105.25, 503.00) -6.014 <0.001
ALT (ULL)" 55.50 (37.75,80.00)  95.00 (54.00, 183.25) -4.298 <0.001
Cr(pmol/L)* 15665 (87.65,314.63) 259.15 (176.25, 382.00) -3.258 <0.001
BUN (mmol/L)"  8.64(5.80,18.57)  16.56(11.52,19.98) -3.686 <0.001
PTA (%)’ 83.94+16.28 73.00 +20.30 3.665 <0.001
DD (pg/mL)* 3.78 (2.38, 6.49) 511(3.17,10.72)  -2.061 0.039
PCT (ng/mL)* 1.39(0.59, 3.32) 8.12(4.02,25.33)  -7.376 <0.001
CRP (mg/L)" 19.99 (11.46,28.07)  22.45(14.41,31.85) -1451 0.147

. WBC MHA4IMIHEL, NEU Mtk i G/t (%), PLT
Sy /AL, ALB M, AST NRA AR EILMEFE R,
ALT NANAMBREE, Ca NS T, Cr MILEF, BUN MK

ZA, PTA JBEMEREIE S, DD Jy D —B{k, PCT WIE4EEE,
CRP J C MW EM ;WM (0,0;), "HXzts
B35

DL HFRS iR (5 A ) MHAS &, HE
B AT 1 1R S, DL 4% 0TS G 5 A A A A ol
A&, WRIEARRSIESERIIT I TEZHE
Logistic [M1J943#7, #fi#ih WBC, PLT. PCT j&i&
A AR L GRS R (¥ P<0.05), FET
WBC. PLT, PCT #J#:HjE HFRS ) AL Ky
logit(P)=-0.321-0.045PLT ( x 10°/L ) +0.086PCT ( ng/
mL ) +0.040WBC ( x 10°’/L ) (P} Tl & 2 ik Je hy
FAEIMERAE, logit(P) M HLMIFEEL ). W3 2.

2.3 LIS EIEHRAEELE HFRS B ROC #iZ 447

HR A 2 R 2 01 5 53 B 25 SR 44 4 WBC, PLT,
PCT (A AL AL, Jf2x ] ROC [ £ 4 ik H AL RE
391538 WBC. PLT. PCT K =48 brIg-A 4
XTEAE HFRS A& R RE, 45 H ROC 4k N i
FLAUC 23510 0.779, 0.842, 0.862, FeAd: B 7>
4 10.435x 10°/L, 41.5x 10°L., 2.97 ng/mL, Bk
AR AUC K 0.900, fHURE K 88.0%, FEStfEN
82.5%, 7 AL T FAA LG B K A HE AR 1 R
k3, E 1,

R2  LEEK A bR EE HFRS i ot 2 R
logistic [FJH5#7

Table 2 Bivariate multivariate logistic regression analysis of
laboratory indexes on severe HFRS

95%CI
TR ERE
WBC 0050 0.025 0.043 4.101 1.051 1.002 1.104
PLT  -0.042 0.013 0.001 10.188 0.959 0935 0.984
ALB  -0.044 0.047 0350 0.873 0957 0.872 1.050
AST  0.000 0.001 0447 0750 1.000 0.999 1.002
ALT  -0.002 0.002 0.447 0577 0998 0.994 1.002
Cr -0.004 0.003 0.155 2.020 0996 0.991 1.001
BUN 0032 0.060 0590 0290 1.033 0918 1.161
PTA  -0.013 0016 0414 0666 0987 0957 1.018
DD 0.000 0.012 0.990 0.000 1.000 0977 1.024
PCT  0.101 0.030 0.001 11491 1.106 1.043 1.172
WEC 2300 2.148 0284 1.147 9979  — —
. WBC M40 Mdit%L, PLT /M4, ALB AHEM,
AST N RAFIRB IR ERS M, ALT WA TN EILMRIE M, Ca™
FAESEF, Cr MJJUEF, BUN MIRZE A, PTA W¥EILE TS sh ),
DD >4 D &K, PCT MREE5RIE. B MIIEZREL, SE MirER,
Wald {54 FUREAEEL, OR AEHLL, 95%CI A 95% A5 X [H]

Febr B SE P{H Wald{§ OR{H

&3  PLT. AST. PCT M HK& £ I 75 # 4E HFRS 3%
IR EFIE i

Table 3 Analysis of operating characteristic curve of subjects
with PLT, AST, PCT and combined detection on
severe HFRS

U FERIE 95%CI

(%) (%) TR ER
WBC(x 10°L) 10435 0.779 <0.001 90.0  52.6 0.705 0.853
PLT(x 10°L) 41.500 0.842 <0.001 71.8  80.0 0.804 0.920
PCT(ng/mL) 2970 0.862 <0.001 83.0 719 0.778 0.906

SRR BRI AUC P{E

iRl 0.299  0.900 <0.001 88.0  82.5 0.851 0.950
3 itig

HFRS J&—Ff "™ 5 (1) 4 B SRE SO B , Il
PN B A2 45 B0 A 38 A PR A IR
I A B LA BRAR AL, SRE XU B4 I 25 40 i
SERI AT BE R, AR 2T BE B 22 0 2 B A B
Ps M7 B g R [E HFRS £ X > —,
AE K N B 1000 LU L, 8 R i 4 AT ™,
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Fig 1 Receiver operating characteristic curve of PLT, AST, PCT and
combined detection in the diagnosis of severe HFRS

RIGAEIS FEAETRLE 15~60 % 206, DIFALAER
Mo E, BLldl3 o 1, RS EAE HFRS &
AR 5 H—8, RAEArES S R —,
FREH B 5.5 1, FIE0TRE S HEAE Dot
ARG S, BAR oR B e e T otk
i HFRS W4 py kG, B4 & R IR 3 HFRS
25 F I I PR AR E 2 S 560 25 48 A EA T I PR o A
o R T RS RIS S bR U, g AR
PREF . I, IR0 2 WE 2% D) ik o iy 47 4%
A, B HFRS Zr i, v, &, EEM, AR
WK RBBL AR AESEA T 0 RS, R TG T % FERE AL R R
TG 22, SR, Wi R R B
IR T, Mok E U REY], EfRE
2 R ERELL, R B 43 A7 45 T S 06 % 48 bn AE
St HFRS LAY RINAUEMN(E, ik WBC. PLT,
PCT 25 PN HE e EHE A I a7 AR A |

WG EAELLIL5H WBC. Cr. BUN, DD,
PCT /K V-3 FoaE, H 5™ =L S IE
M, SREAFsREs R O —5, {0 CRP 54
RA—F, ZESBRPEHEEARX, HAFHEEKR
FEASESE, RS O B ALT 7552 50E 41 7] 22 5
TG4 X, ARWFST s ALT AST FAEH THE,
ZRAGATF R, HIFAE A B ST fE [
&, 558 REEAR KL pob i 58 dE— 2 E 5L,
AW 5T 45 5 5 5 P 22 T 206 )L HFRS BF 5%
LERdL—%, AST. ALT K& /r2% 7w U, PLT,
ALB. PTA /K VI TRIEAH, H 50 E ™ HEE
R, SRR DY —2, Hd PTA #f

FPRIER, KR P B RESIFE L, %
HE— 25 5E AR TS (. AT 00
Z K& logistic P14 4347 thi#8%5 WBC. PLT. PCT
JEHAE HFRS MFERE R 2R, I 7 A5 0 131 0 o i
HFRS, [Aif4#8 WBC, PLT., PCT 7EH#iE HFRS
A A R

HFRS J& H UG R RN R 2 8 BT R 2
SURR, DLEER 0T A A R A I
IRE ST N RRIE o BFFE AL s H T 0004803 A PR 3
B, PLT /b FUAS ) 45 B PN R 200 B S B0 He
F2 A ) — B A F N, PLT Y/ IR I i 2 2 B
A DUHE R R R, AR B PLT Mt
IFE4R5 HFRS i fh ™ EARE A 5 M, PLT /K
AR, HFRS B ae™ 8, [ ish A st e A7
%, AR3CPLT WBIE S5 XK4E " iF s — 8, RIE
NaEid B Mg, REHRT . #ME¥S 5
Howid R, AR KB WBC, PCT, CRP, IL-
6/8/10/18 , b AR F-B3 ( B-3), B REFEA
KHFEEAEN 7. ML 0T R 2T 1 i I
PG 7 2Z A& (SuPAR ) il C-X-C 37 #41k IH F i
K10 (CXCL10) %HF¥&H5Hp B9 pCT 12
AN [ 240 JELAE JRE TR 40 W 1) B 805 B R AR
BN HFRS & P ERE R . 4k &4
HRYLFIBET R A 5, PCT>0.26 ng/mL /-5 1%
fEH#, PCT>0.36 ng/mL SET- XU N "7, AHF5E
455 PCT>2.97 ng/mL #&/Rim (B A E AT et R, Iy
AT R T H0ARYY . A NFERENRELT,
Jif g R BE A F - LA R 6 AT LLE 5 PCT 1Y
P, EIESEE SR A AE BRI RE SR BE A
F-a AR 6 W U ARBFIEHA K
CINPEERTE 3L o O R 1) N T 3 S 2
iffa], #% HFRS S .

ARBFFE XS 218 A Be HFRS B % S5 % 6 bR ik
TR B dr, KM ABERT WBC, PLT, PCT &2
AiE HFRS A0S Gl R 22, I56A A DU A S0 42 i
S, 8 HFRS If R 2t —e 2%, (A
FEMA JRRYE, — 7 RSN IR 5,
BAE GR T RE R B ey, LR AT G I 53
25, AN B AS [ DU R R R 2 R R A 2
5, B HARMREAR RS —, fGHE &I
T B /INEAS, 7 —E e, RXTLI 4R
PRUEATShAS WS A7, Pal 2 1 AR EKRAE PO Nt
A Bt HFRS 255 = $8 bR A7 )7 B DN, (R A B B
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