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Abstract

Objective: To investigate the value of leukocyte count (WBC), procalcitonin (PCT) and interleukin-
6 (IL-6) levels in predicting the severity of hemorrhagic fever with renal syndrome. Methods: A total
of 118 patients diagnosed with HFRS in the emergency Department of the Second Affiliated Hospital
of Air Force Med Prediction value of WBC, PCT and IL-6 levels in the severity of hemorrhagic fever
with renal syndromeical University from 2021 to 2023 were selected as the study objects. According
to the Expert Consensus on the Diagnosis and Treatment of hemorrhagic fever with renal Syndrome
in Shaanxi Province (2019), the patients were divided into mild, medium, severe and critical types,
in which the mild and medium types were defined as the mild group (n = 50), and the severe and
critical types as the severe group (n = 68). The expression of WBC, PCT and IL-6 in different groups
were compared. The sensitivity and specificity of WBC, PCT and IL-6 in predicting the severity of
HFRS were analyzed. Results: The levels of serum WBC, PCT and IL-6 in severe group were higher
than those in mild group, with statistical significance (P < 0.050). Logistic regression analysis showed
that PCT and IL-6 were independent factors for progression to critical illness (both P < 0.050). The
area under curve (AUC) of PCT, IL-6 and their combined indicators for warning severe HFRS was
0.872 and 0.768, respectively, and the optimal threshold was 8.220 ng/ml and 42.670 pg/ml], re-
spectively, and the AUC of combined detection was 0.883. The sensitivity was 36.8%, and the speci-
ficity was 90.0%, which was better than that of a single laboratory test index. Conclusion: WBC, PCT
and IL-6 can predict the severity of HFRS early. PCT and IL-6 levels are independent risk factors, and
their combined indexes have better specificity.
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B 455110 Y I 3% (hemorrhagic fever with renal syndrome, HFRS) & —fh 43K /345 1 itk B 4R S5 Y5 g
Wi, HAPRERZESGA I M AEH 5™ E I E R[] HSCEaE 2], B 1950 4F % 2020 FJR, H+
CL 212 HFRS &3 1,688,031 1], BT 48,260 #i], HHEEIRILHRILEN T 0.60%~13.97%, HIHAE
HiE 2.86%. HFRS il b RIGHE, RN RI2 BUR RE IR BEREES 2k e (R T I [A], - [R bk RT3 ol =6
HFRS &M Ii2I7 MR . FORE HFRS 5 FhA ™ 51 4 5 SORE S M 0, FLoms 3 A AR A 3
F2 LA P B 52451 5 B0 AD LA S M B IR R I, i R A R R AR S I R R I SRR [3]-[5]. A A
W4 WBC. PCT 5 HFRS it ¢, Horb T HI[6]4 A\ LL 227 5] HFRS HE AWF x4, K PCT
FINEC b5, 15— @ REE FAlENHE 3 o Wik s, WBC FI NEC 48hs7E— & FEE Ll fE N H e &
BT . FRSCER[7I0F 7 R ILE E A HFRS B4, CRP Ml PCT K ilgh S &% i T A, rh Al f s Y
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(P <0.05) HIGIR X IL-6 KA E D o ARBFFLIEE 734 1 50 485 HFRS 35 68 il HFRS
FRE R E TR R YEFERR WBC. PCT Fl IL-6 /PRI I, FRITIXEEFEFRTE HFRS B350 15 ™ fFE 11
T E, NFHLTT HFRS #2462 51K 4 .

2. MREFHE
2.1. WREMR

AN 2021 2 2023 FFEkI2 T E L R T I BEERE 2R HFRS 38 347 BB 737
DINFRHE: DL (B A 0F 1M AB VA B R 3R (2021) [8]H HI il R 12 w9 AR 25 ) Jabmite . HERR AR
e A IFILAREE VR G . AR PR VR RGO . I B . BB e e . R
PRI F B AT ATAE ™ B G s i b S OB AR AR R AR R 1] o B3 26 118 ol BT Ay N 72, o, 53 94 43
(79.7%), *z 24 1§1(20.3%), “F-I)4E14(43.38 £ 17.63) % . 8 (B LA 1E H M AG2IT B A £ Z L) (2019)
[9], #EFE A, A, EAEEAY, HAaoRREM S hRE SOvRIEN, ER Y EENE CNE
JiELH

22. MIRF*

W 4E 118 ] HFRS &35 11 WBC. PCT 1 IL-6 %(dls, DL ARBER S 1 SAGM L RNGHEE. A
YA B (WBC) K H A #% 35 BE 4 A 3004 A ic B3R 7, BTG &R (PCT) K 35 [E F2 BR KA 18] 20 9 5¢
e G g% W SRR
2.3. GirER*®

K SPSS 25.0 BAFHEAT Gi it 0 M, AR A IEA A v 2 R I A 3 (19 oz [l R 7R, 4H 1A
ELRCR FHAES 30 KruskalWallisH #4565 115070k DLBIECR 5 40 3038, AL ELBCR A 2 K N
Spearman AT M Fa bR 2 18] AR N Logistic [81 U 2) B i#iidk Y HFRS B8 200 155 7™ 5 R (1) A o7
fEIE R B H ROC #h 2843 Hr S £ 1 7 BARE B i TN, 115 AUC 1 95% 1) m {5 [X [H] (confidence
interval, Cl), P <0.05 R/RZ7A G5 Lo
3. &R
3.1 HFRS RIS EREAFH. M7, WBC. PCT #1 1L-6 KPR

HFRS HEfEZ WBC. PCT Al IL-6 /KT TRIAEH, ZRBA S %5 X (P <0.050); HBEERFM
WK, EREHR g =R (P > 0.050), Wk 1.

Table 1. Comparison of age, sex, WBC, PCT and IL-6 levels between mild HFRS group and severe HFRS group
F 1. HFRS RAELH S EAEAFHL . 5], WBC. PCT 1 1L-6 KFELR

izt BAEA FHAEL(n = 68) Iz P
B, %) 37 (74.00%) 57 (83.82%) 1.716 0.190
(D) 42.00 (29) 45.00 (26) —0.101 0.920
WBC (x10%/L) 10.67 (9.23) 15.67 (13.19) -2.946 0.003
PCT (ng/ml) 1.86 (4.43) 16.85 (31.12) —6.889 0.000
IL-6 (pg/ml) 20.895 (31.02) 45.425 (70.47) —4.959 0.000
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3.2.WBC. PCT M IL-6 7K E5lEHEK & (3/ERE)HE X4

WBC 7K F- 551 AR 43 A1 BV 175 7™ B AR 39 IEAH % (P < 0.05), rsfE N 0.272; PCT /K°F- 591%™ HFE
JE R 5 IEAH 9C(P < 0.05), rs{H N 0.637; 1L-6 7K~V 551 ™ B F2 B Rl P 45 IEAH G (P < 0 4341 0.05), rs{E A
0.458. W.% 2.

Table 2. Correlation between WBC, PCT and IL-6 levels and disease types
2 2. WBC. PCT #0 IL-6 7k E 5F1E N BIFE X

LA rs fE P

WBC 0.272 0.003
PCT 0.637 0.000
IL-6 0.458 0.000

3.3.WBC, PCT # IL-6 K- ESE HFRS B Logistic BV #riE R

PL HFRS Il 20 B (/B 5E) N K A8 &, LA WBC. PCT AT IL-6 /KT N H A8 &, #E4T ¢ logistic [
SHTIEEAS H PCT. IL-6 7K-F A& 8 3 1 J s SEORE A AL 52 i DY 1 (3 P < 0.050). L35 3.

Table 3. Logistic regression analysis of WBC, PCT and IL-6 levels in severe HFRS
2 3. WBC. PCT # IL-6 /K EFE HFRS B9 Logistic [E)353 47

fekr B SE P Wald {8 OR f# 95% CI
WBC 0.048 0.030 0.107 2.602 1.049 (0.990, 1.113)
PCT 0.106 0.029 0.000 12.904 1.112 (1.049, 1.178)
IL-6 0.023 0.010 0.027 4.921 1.023 (1.003, 1.044)
W —2.377 0.595 0.000 15.948 0.093 (- -)

3.4.PCT, IL-6 KERHEBKSIEFHFRMELE HFRS B2HE TN AY ROC ik 54

ROC 4
1.0 h 2%
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Figure 1. Subject operating characteristic curves of PCT, IL-6 and combined
tests in the diagnosis of severe HFRS

1.PCT. IL-6 REF&#MZEIZHIELE HFRS I iX HIRIE45(ErhZ
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PCT. IL-6 /KPR ILBEA e baXt EAE HFRS B3 70l ) ROC #iZk ~ At AUC 4374 0.872, 0.768,
A BE S B 8.220 ng/ml. 42.670 pg/ml, BEAFII AUC iy 0.883, ST A 36.8%, 45N 90.0%,
B F BN SIS G A FRAR ARSI (LI 1, 3% 4).

Table 4. ROC curve analysis of PCT, IL-6 levels and their combined indexes for predicting patients with severe HFRS
2 4.PCT. IL-6 KFER BB &R ELE HFRS B & TN ROC BhZk 347

ST B G [ . I R 95% Cl
BRI gun AR AUC P RIGUE(%) .
(%) TR IR
PCT 8.220 0.872 <0.001 75.0% 86.0% 0.810 0.935
IL-6 42.670 0.768 <0.001 55.9% 86.0% 0.685 0.851
i S oRll] 18.065 0.883 <0.001 36.8% 90.0% 0.825 0.941
4. #Hg

B LRE AR ARG DGR B RHE DOR R R 85 51 R ), DAMG UG 28304 00 32 BEA% YLl 1) B SR 2R
PRI o DO 1] BB IR A2 B AN M I T RE AN G i, 15 R 1A G2 S BRI B 1 e (B2, B 2
AT g0 S SN AR 2 PP 1 RAER T8 2 5 1 i BEAE B RE[10] [11]. Forb 58 0E PN 1 AR AE HE &
BRI ORIE T EEAER . T R R ERE HFRS S, AR I AR E 2 SR bR
WBC. PCT & IL-6 3T THFF .

WBC FE bR i R b A #0812 B2 I 1 W A A R e (P AR AE , LUy, SRR AR, AR
WL W] WBC 7K AN B8 2 1 J f ORE AL S [y R 35 (P > 0.05), 1X S5 BEAE B FUAHAF[12] . PCT 44
J7Z BT I A R G R AR, RRREERE . FORE M A IR A R TN B [13] . F RIS A [14185d 5
BT 117 BT 56 BB st = 50, R PCT. RDW /KPR 4b 78 SEE i 48 &3 i h B Rk FaRiE, HA5 K
AR ZREDNRRRASAHDC, BEA RIS 85 Ml 28 B WG FREEIZ W . IRIRIVGIT SO A R 5
YERSE 1R ITFEMA MR TR, TNF-a 1 1L-6 JCAHE R G IGO0 T WAl F PCT /=4, HIbmoK
PS5 G )  E AR R AEARDC, STIGR ISR SR 5 253 A S Y [15]. AW AR HFRS
B M PCT AP SHM A ™ BEREE RIEAHX, X SEBEAEM A8 IL-6 2% WHREH T, RFIES
RAEMMRE . (R KR SO N FRE R, HoKCE I msxt B UAR R 2 W. 48 SR 7 AT 1
WEETT A EEAEH[16]. AR TR EREL 1L-6 /K-F/K-FHm TREA, H5mIEmHEEE R IEAEX,
3T I logistic [FIH AT 2515 H PCT . 1L-6 7K-T-5 & it J f B oy fe [ R 32 (P < 0.05), HEXG
fabn 5 B A R 1

2 LFrid, WBC. PCT il IL-6 GEFHATIMN HFRS i 1i ™ EAERE, H A PCT Al IL-6 /KT RHT &
SRR, HECETRb A B R . A A — i RIRTE, B, FERERD, M —, SRR
ez Rk, Rt 7 RAERRPs, SO ATRARI 8T, HRX RIEFRbRENAS AT, AR TR 2
T2ty KFEAR. ATHEMERE FLREHLAT FRET 7S, SRR WBC. PCT. IL-6 TEAf12 E5E HFRS TN E -

&E 3k
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