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Differential diagnosis of adult-onset Still's disease with other fever of unknown origin causes
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[Abstract] Objective To explore the differential diagnostic indicators of adult-onset Still's disease (AOSD) from other fever
of unknown origin (FUO). Methods The clinical data and laboratory indicators of 177 AOSD patients and 163 FUO patients who
were hospitalized in the First Affiliated Hospital of Army Medical University from January 2010 to May 2021 were collected, and the
patients were randomly divided into training group and verification group. Statistically significant variables were extracted from
univariate analysis for receiver operating characteristic (ROC) curve analysis and the best cut-off value of the variables was obtained.
The differential diagnostic indicators were extracted by multivariate logistic regression analysis and nomogram model was
constructed. ROC curve, calibration curve, and decision curve analysis were used to evaluate the accuracy and stability of nomogram.
Results  Univariate analysis revealed that there were significant differences in 4 clinical features (arthralgia, rash, pharyngeal pain,
myalgia) and 14 laboratory parameters [white blood cell count (WBC), monocyte percentage, neutrophil percentage, lymphocyte
percentage, platelet count, C-reactive protein, interleukin-6 (IL-6), ferritin, globulin, immunoglobulin A, and immunoglobulin G
(IgG), creatine kinase, creatinine and complement C3]. Multivariate analysis suggested that arthralgia, WBC >9.995x10°/L,
IL-6 298.13 ng/L, ferritin 2507.37 ng/ml, globulin <36.58g/L, IgG <13.59g/L, complement C3 >1.27 g/L were related with AOSD.

MEB®N] T, LU, RN, 2R % 7 T I RS
[BfE1EE] HEA, E-mail: 106287012@qq.com



Med ] Chin PLA, Vol. 49, No. 3, March 28,2024

The area under curve (AUC) values of training group and verification group were 0.917 (95%CI 0.883-0.951) and 0.869 (95%CI

0.802-0.936), respectively. The calibration curves showed good consistency. The decision curve analysis showed that training group

and verification group had a large positive rate of return in the wide risk range of 5%-85% and 10%-85%, respectively. Conclusions

This study has established a relatively accurate AOSD differential diagnosis model. The combination of arthralgia, WBC, IL-6, ferritin,

globulin, IgG and complement C3 may help to distinguish AOSD from other causes of FUO.
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Tab. 1  Comparison on the clinical and imageological

characteristics of patients between the two groups [1(%)]

AOSD#L  Fr¥ilFuOd

24 (n=177) (n=163) x P

I PRARFAE
MR 107(60.5) 56(34.4) 23.154 <0.001
WU 95(53.7) 53(32.5) 15.452  <0.001
BT ] 111(62.7) 73(44.8) 10.982  0.001
K235 109(61.6) 74(45.4) 8942 0.003
RRMELEI R 35(19.8) 40(24.5) 1121 0290
[IDN 2(1.1) 1(0.6) 0.000  1.000
SN 2(1.1) 2(1.2) 0.000  1.000

AR RAE
WARMRELEP R 76(43.0) 64(39.3) 0473 0492
TRERIR L ZE PR 52(29.4) 46(28.2) 0.055  0.814
R 61(34.5) 54(33.1) 0.068  0.795
JFR 7(4.0) 15(9.2) 3.861  0.050
I s R 58(32.8) 52(31.9) 0.029  0.865
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Tab.2 Comparison on laboratory parameters of patients between two groups

ZH AOSD % (n=177) R YT FUO 2H (n=163) Z/x* P

WBC (x10°/L, Xs) 16.33£7.19 9.87+6.93 8.427 <0.001
MO% [%, M(Q,, Q)] 3.70(2.50, 5.20) 5.80(3.65, 8.20) -5.898 <0.001
NE% (%, X+s) 83.67+11.74 74.11+16.03 6.231 <0.001
BA% [%, M(Q,, Q,)] 0.10(0.00, 0.20) 0.10(0.00, 0.30) -1.312 0.189
EO% [%, M(Q, Q,)] 0.50(0.20, 1.70) 0.60(0.10, 2.00) -0.134 0.893
LY% (%, x+s) 9.78+6.35 16.68+11.32 -6.853 <0.001
RBC (x10"/L, xs) 3.75£0.62 4.85+0.35 -1.363 0.175
HGB (g/L, %%s) 103.35£18.98 106.88+34.03 -1.191 0.234
PLT (x10°/L, Xs) 298.43+114.87 262.78£117.20 2.828 0.005
ESR (mm/h, +s) 71.39+31.72 71.93+33.70 -0.155 0.877
CRP [mg/L, M(Q,, Q,)] 78.7(24.9,126.0) 48.0(13.6, 102.0) -2.732 0.006
PCT [ng/m], M(Q,, Q,)] 0.30(0.13, 0.87) 0.28(0.09, 0.66) -1.602 0.109
IL-6 [ng/L, M(Q,, Q,)] 69.3(32.1,127.0) 61.2(36.6,77.4) -2.544 0.011
BRAE M [ng/ml, M(Q,, Q)] 657.42(352.32,946.10) 367.25(209.14, 480.35) -7.301 <0.001
ALT [U/L, M(Q, Q,)] 34.3(19.0,60.2) 30.0(18.8, 56.6) -1.096 0.273
AST [U/L, M(Q,, Q,)] 36.1(26.0,58.1) 36.1(23.1,67.5) -0.235 0.814
GGT [U/L, M(Q,, Q,)] 60(29, 124) 53(29,100) -0.969 0.333
ALP (U/L, %+s) 116.53+65.27 109.37+68.34 0.989 0.323
FEE  (g/L, x+s) 31.57+5.59 31.27+5.48 0.502 0.616
BREE 111 (g/L, %£s) 33.51+5.69 35.01+6.98 -2.159 0.032
IgA (g/L, xts) 2.49+1.10 2.82+1.46 -2.388 0.018
IgM (g/L, X+s) 1.57+0.75 1.67+1.18 -0.855 0.393
IgG (g/L, x+s) 13.37£3.55 14.85+4.80 -3217 0.001
LDH [U/L, M(Q,, Q,)] 368.1(271.3,504.2) 331.2(197.1,537.4) -1.645 0.100
a-HBD (U/L, X+s) 266.10£157.60 290.53+225.11 -1.150 0.251
CK [U/L, M(Q, Q,)] 27.0(19.0,39.8) 33.8(22.3,66.7) -3.162 0.002
CK-MB ([U/L, M(Q, Q)] 10.7(7.0, 12.2) 9.8(6.8,13.4) -0.365 0.715
JRZ (mmol/L) 4.25+4.04 4204293 0.130 0.897
WU [pmol/L, M(Q,, Q,)] 51.5(46.0,63.4) 54.8(47.8,66.8) -1.981 0.048
*MA& C3 (g/L, xts) 1.28+0.36 1.13£0.32 3.959 <0.001
ME C4 (g/L, %ts) 0.28+0.11 0.2620.11 1.285 0.200
SI [M(Q, Q,)] 2974(1705, 5055) 1507(642, 2670) -6.497 <0.001
AGR (%+s) 0.97£0.26 0.94£0.29 1275 0.203
CAR (%+s) 2.9242.68 227228 2411 0.016
FER[M(Q, Q,)] 9.41(5.68,19.01) 4.50(2.62,10.50) -5.473 <0.001

AOSD. AT /-9 5 FUO. AHAJR A & #; WBC. FIAHIH 4 MO%%. BRI TI 43 Lh s NES%. FP ki 47T 23 Lt s BAY%. WS HUk: 4
M43 EL s EO%. FERRKR NI T 23 s Lyoe. RELAAMI T 43 o s RBC. ZI40MU1H40; HGB. MZT4E 45 PLT. /M4t ESR. ZL40ITTRR ;
CRP.C W4 [11; PCT.FEFGEIL; IL-6. AN E-6; ALT. AINEEEN ; AST. WA ; GGT. v- &ML FE M ; ALP. Bl MEwER
fiff; IgA. GRIEEREEFH A; IgM. FUEERE A M; 1gG. ¥ ERE H G; LDH. LR A ; «-HBD. o2 TR AR ; CK WIARILHET; CK-MB. /L
PRGN TR MB; SIL 4= By RAEFEEL; AGR. FIEE [ /BRE A HL{E; CAR CRP/FIEE [ L{E; FER K F/ESR WA

Yotk RAE B S A BE I DU R, AR LR AT ARSI FUO A BE ) AOSD H i M f5 %071
7%, VAl A FUO Y H 3 1 15%~20% fx X2 Wi FUO BEVE A4, FR4E0 FUO & TE A BT
AOSDP* . FUO PPN L BRI S A%, FERTHES) HL.%% B2 e T A& AOSD, [HRZAHES TiZi2
FHES T, Al R B [ AR, Pt anfel R ok A 9 4 R3S 1 s PR AR AIE B S 56 2 A6 I 245 23
I R ARRAE 22 5 S 35 = 48 A5 X AOSD #E 47 HH 1R 51 FHAE A AOSD B s bR . REfEA IR £,
KL Wi E— RMERI W% . &% K Z ] LLIX 4> AOSD It 7 4 5
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Tab.3 ROC curve analysis of cut-off value for each laboratory

parameters
ZH AUC oswCL L W P
WBC 0.787 0.738~0.836 0.864 0.644 1.00x10°/L  <0.001
MO% 0.685 0.628~0.742 0.734 0.607 5.15% <0.001
NE% 0.721 0.667~0775 0.780 0.595 80.05% <0.001
LY% 0.707 0.651~0.763 0.701 0.644 11.15% <0.001

PLT 0.590 0.530~0.651 0.514 0.638 287.50x10°/L
CRP 0.586 0.525~0.646 0.571 0.620 69.30mg/L  0.006
IL-6 0.580 0.518~0.641 0.412 0.877 98.13ng/L  0.011
BREEF 0729 0.675~0.783 0.610 0.804
BRI 0560 0.499~0.622 0.785 0.362

0.004

507.37 ng/ml  <0.001
36.58g/L  0.055

IgA 0.574 0.513~0.635 0.588 0.601 2.53g/L 0.018
IgG 0.590 0.529~0.651 0.621 0.626 13.59¢/L 0.004
CK 0.599 0.539~0.660 0.842 0356 48.25U/L 0.002

JLET 0.562 0.501~0.623 0.480 0.638 51.10 wmol/L  0.048
FMAC3 0624 0.564~0.683 0.571 0.736

ROC. Zik#H TAERFIEIMZE; AUC.ROC HIZE FIRiEL; 95%CL
95% 1] {5 X [H] ; WBC. 120 M 3145 ; MO%. S 40 M & 43 Lk
NE%. VRN 4 b s Lyoe. kELANAE T 43 s PLT. i/t
#; CRP.C RN [T; IL-6. 1A ZK-6; IgA. FIEEREE 1 A;
IgG. IEERE 1 G5 CK. RIS

127 g/L <0.001

FUO™, AW E R 45 Rt /R, AOSD i
H B . WU . TR S B R H B B I e
F 15 % 5] FUO & . Bilgin ZFM R H T — A4 % 51
AOSD S A FUO W5, RELLC TR 5 5K
i B T HE MY AOSD [, JC G T9 J i IR Ay £ 3 B AC
A LLHERR AOSD i2 1. AWFFT 245 IR R, K1
JEAOSD [ i B R IE AR, i — 2R
IR AN, ST & AOSD K AR By A ST fE 6 R &K
PRI, 4 FUO M i BLOCTREARINE, lhm PR S i 22
f5 BE R BE AOSD ., PHZH SE A I R | e SRR
WRELZE IR . R R Y L 22 S ¥ R i
SC, BRI PRARAE B 5248 4 45 A5 X AOSD S FLAth
FUO B IS B A TR

W AR R A 17 W2 R GeiteE e L
AR AR HEAT Z R W H 500, 45 R oK, WBC
>9.995x10°/L, IL-6298.13 ng/L. #k# [12507.37 ng/ml.
BREE 1<36.58 g/L. 1gG<13.59 g/L. #MA C3>127 g/L
)5 AOSD #H & (P<0.05). AOSD .44 i WBC B i 14
%, HUPPERZ0HE 2+, BIR NERUAER A
2ol At E X, HngsG wBCH 2, T
PUN AOSD I A S il . 1L-6 S k4R /K- P78
AOSD [ E T I, HAWF5T R B H T} ] 42

F4 % AOSD 5 HA FUO Bk SHUHY logistic 7115 53HF

Tab.4 Logistic regression analysis of parameters to differentiate AOSD from other FUO causes

o AR EASEwn

' OR(95%CI) P OR(95%CT) P
Mg 2.921(1.877~4.544) <0.001 - -
IIRE 2.405(1.547~3.738) <0.001 - -
KA 2.073(1.344~3.199) 0.001 2.561(1.342~4.888) 0.004
)22 1.928(1.251~2.970) 0.003 - -
WBC(>9.995x10°/L vs. <9.995x10°/L) 11.541(6.748~19.738) <0.001 11.994(5.860~24.549) <0.001
MO%(<5.15% vs. >5.15%) 4.279(2.705~6.767) <0.001 - -
NE%(>80.05% vs. <80.05%) 5.200(3.239~8.349) <0.001 - -
LY%(<11.15% vs. >11.15%) 4.236(2.689~6.670) <0.001 - -
PLT(>287.50x10%/L vs. <287.50x10°/L) 1.865(1.208~2.881) 0.005 - -
CRP(>69.30 mg/L vs. <69.30 mg/L) 2.165(1.402~3.342) <0.001 - -
IL-6(>98.13 ng/L vs. <98.13 ng/L) 5.019(2.880~8.746) <0.001 4.375(2.062~9.285) <0.001
Bk H (>507.37 ng/ml vs. <507.37 ng/ml) 6.408(3.923~10.465) <0.001 11.179(5.451~22.926) <0.001
BRI (<36.58 g/L vs. >36.58 g/L) 2.075(1.284~3.355) 0.010 2.552(1.151~5.660) 0.021
IgA(<2.53 g/Lvs. >2.53 g/L) 0.921(0.357~1.493) 0.448 - -
IgG(<13.59 g/L vs. >13.59 g/L) 2.745(1.769~4.259) <0.001 2.350(1.156~4.777) 0.018
CK(<48.25U/L vs. >48.25 U/L) 2.939(1.755~4.922) <0.001 - -
LI (<51.10 wmol/L vs. >51.10 pumol/L) 1.629(1.054~2.515) 0.028 - -
#MA C3(21.27 g/Lvs. <1.27 g/L) 3.709(2.346~5.864) <0.001 2.397(1.242~4.625) 0.009
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