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¥R SPHARF EF5ERRGH AR FE(P<0.05, & 4HNE.FOXMI1 & AK-FEFFE R R 6§ %o
B RAKAK T B H 69 1. 687 42(RR=1.687).1. 680 4 (RR=1. 680) , fn75 FABP5 &K -F & 4 F & R B o9 R % 2
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Abstract: Objective To investigate the predictive value of serum 4-hydroxy nonenal (4-HNE) ,fatty acid-
binding protein 5 (FABP5) and forkhead transcription factor box M1 (FOXM1) in combination for poor prog-
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nosis in patients with severe pneumonia (SP) complicated by respiratory failure (RF). Methods A total of
267 patients with SP complicated by RF admitted to Jianli People’'s Hospital from January 2022 to March 2025
were selected as the research subjects. Within 24 hours after admission to the intensive care unit, the Acute
Physiology and Chronic Health Evaluation [I (APACHE Il ) scoring system was used to assess the severity
of illness in patients with SP complicated by RF,and the patients were divided into low-risk group (0—10
points) , moderate-risk group (11—20 points) and high-risk group (> 20 points). Patients who developed seri-
ous complications or died within 28 d of hospitalization were classified into the poor-prognosis group,and the
patients without such conditions were classified into the good-prognosis group. Serum levels of 4-HNE,
FABP5 and FOXMI1 were detected by enzyme-linked immunosorbent assay. Multivariate Logistic regression a-
nalysis was performed to analyze the influencing factors for poor prognosis in patients with SP complicated by
RF. Taking the mean values of serum 4-HNE,FABP5 and FOXMI1 levels of all patients as the cut-off, the pa-
tients were divided into high-level (>>mean value) and low-level (< mean value) for each indicator,and rela-
tive risk (RR) was used to analyze the impact of different serum levels of 4--HNE, FABP5 and FOXMI1 on
poor prognosis in patients with SP complicated by RF. Receiver operating characteristic (ROC) curves were
drawn to analyze the predictive value of serum 4-HNE,FABP5 and FOXMI1 alone and in combination for poor
prognosis in patients with SP complicated by RF. Results There were 67 patients in the low-risk group,109
patients in the moderate-risk group,and 91 patients in the high-risk group. Serum 4-HNE and FOXM1 levels
in the high-risk group were significantly higher than those in the moderate-risk group and low-risk group
(P<C0.05) ,and serum levels of 4-HNE and FOXMI1 in the moderate-risk group were obviously higher than
those in the low-risk group (P<C0.05). Serum FABP5 level in the high-risk group was lower than that in the
moderate-risk group and low-risk group (P<C0. 05),and serum FABP5 level in the moderate-risk group was
lower than that in the low-risk group (P <C0. 05). Serum 4-HNE and FOXM]1 levels in patients with SP com-
plicated by RF were positively correlated with the severity of illness (r, =0. 624,0. 591; both P<0. 001),
while serum FABP5 level was negatively correlated with the severity of illness (r,=—0. 573, P <0. 001).
There were 83 patients in the poor-prognosis group and 184 patients in the good-prognosis group. The abso-
lute neutrophil count,white blood cell count,as well as procalcitonin, C-reactive protein,4-HNE and FOXM]1
levels in the poor-prognosis group were higher than those in the good-prognosis group,while the oxygenation
index and the serum FABP5 level were lower than those in the good-prognosis group,with statistically signifi-
cant differences( P <C0. 05). Multivariate Logistic regression analysis results showed that serum levels of 4-
HNE,FABP5 and FOXM1 were all influencing factors for poor prognosis in patients with SP complicated by
RF (P<C0.05). Compared with those with low levels, patients with high serum levels of 4-HNE and FOXM1
had a 1. 687-fold (RR=1.687) and 1. 680-fold (RR =1. 680) increased risk of poor prognosis, respectively.
Conversely, patients with low serum FABP5 level had a 1. 594-fold (RR =1. 594) increased risk of poor prog-
nosis compared with those with high level. The results of ROC curve showed that the areas under the curves
(AUCs) of serum 4-HNE,FABP5 and FOXMI1 alone and in combination for predicting poor prognosis in pa-
tients with SP complicated by RF were 0. 818,0. 801,0. 820 and 0. 935 respectively. The AUC of the combined
prediction of the three indicators was higher than that of serum 4HNE,FABP5 and FOXM1 alone (Z=3. 726,
4.536,3.302;all P<C0.05). Conclusion Serum 4-HNE and FOXMI levels are elevated, while serum FABP5 level
is decreased in patients with SP complicated by RF,and the combined detection of these three indicators has a good
predictive value for poor prognosis in patients with SP complicated by RF.
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PR 5 () 3 A8 P Ao e 8 B0 okl 00 W R B R . AR BF
R MR TN BB B S AR B 2R 5L 25 A ATl A
it (IRB-2021-10-01R) . B A7 B 35 sl H 5 Jm 39 4 38
EAED=S i

1.2 H

1.2.1  FRZRWERICAE WA A R PR AR IS
A 0T £ H8 E (BMID | W 08 52 PR sk LA 9 E R i s
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17 FABPS /KK TR G4l (P<<0.05), W& 1.
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2.3 WEARAMBUG RIFAIEIRFER LK WG
AR 83 (30,58 %) , Tl Jm R 4F-2H 184 4] (69. 42%)
WiE AR 4 ANC,WBC & PCT,CRP,4-HNE,FOXM1
T34 TS B4 (P <<0.05) . 48 & 48 80 e 1 i
FABP5 K-FHIE T HlE R 44 (P<<0.05) . W3 2.

2.4 ZMHZE Logistic FF43#7 SP It & RF B H W5
AREFEMHAZE L SPIA RFEEHE AR =
LB =0) HHEAHE, I ANC,WBC,PCT,CRP,4-
HNE.FOXM1.E5 & 5 . FABPS & H A (¥ 4 J7
{H# A T2 N &K Logistic 815 40 #r, 2K FH [ | 2
kb vk A AR R, 45 R BoR, 7 4-HNE,FABPS,
FOXMI1 7K /& SP Jf & RF 83 Fl 5 A R 14 5%
HZE (P <C0.05), HKIFALME 4-HNE, FABP5,

FOXM1 Bl #5 ) 7000 2 g (H F )5 22 ROC i £&
SHD) L, BAT LA AL LT 4-HNE, FABP5, FOXMI1
B fif f AR AR L 25 R R L LT 4-HNE, FABPS . FOXM1
{155 SP I & RF & # W5 A KA 56 (P<<0.05), UL
% 3,
£1 (BB . ERAFEFKEME 4 HNEFABPS,
FOXMI1 K F L8 (x +5,ng/mL)

20 51 n 4-HNE FABP5 FOXM1
KfEd 67  18.6143.52 17.96+3. 62 5.05+0. 98
g4l 109 24.8644.37" 15.71+3.08" 5.984+1.23"
a4 91 31.2545.94°F  13.6242.84"F  7.01%k1.61°7
F 135. 879 36. 888 43. 265

P <0. 001 <<0. 001 <0. 001

WS RAEHALE, " P<0.05; 5 A E . P<0.05,

*®2 BMEAREMBERIFARKZIREB s Fn(%)]

e

4151 . () e BMICkg/m?) 50
5 ke

WEARA 83 62.39+10. 15 46(55.42) 37(44.58) 23.71+2. 46 12(14. 46)

e R A4 184 60.84+10.73 103(55. 98) 81(44.02) 23.19+2. 54 29(15.76)

/X" 1.111 0.007 1.563 0.075

P 0.268 0. 932 0.119 0. 785

215 n AR S & I i & I R & I i HLAE S (] (D

WEA R4 83 17(20.48) 26(31.33) 18(21.69) 12(14. 46) 8.09+1.21

TilfE R 474 184 25(13.59) 41(22.28) 32(17.39) 21(11. 41 7.86+0.94

t/x* 2. 051 2. 488 0.693 0. 490 1.687

P 0. 152 0.115 0. 405 0.484 0.093

215 n AA M (mmHg) PLT(X10"/L) ANC(X10°/L) WBC(x10"/L)

TG A RAH 83 135.27+14. 96 101. 32+ 14. 65 15.29+3. 38 17.74+4.52

TG R AT 4 184 142.81+15. 62 103.28+15.71 13.74£3.19 13.45+4. 06

t/X* —3.698 —0.963 3. 607 7.711

P <0.001 0. 336 <<0. 001 <0.001

2157 n LYC(X10/L) SCr(pmmol/L) PCT(pg/L) CRP(mg/L) ALT(U/L)

TG A K41 83 0.7340.15 172. 3622, 04 8.25+1.26 70.5349. 05 52.37410. 22

TG R A4l 184 0.76+0.18 170.14+21. 83 6.35+1.17 53.42+8. 34 50.29+10. 03

/X" —1.325 0.767 11.989 15.107 1.559

P 0.186 0. 444 <<0. 001 <<0. 001 0.120

28 51 n AST(U/L) 4-HNE(ng/mL) FABP5(ng/mL) FOXMI1(ng/mL)

TG A R4l 83 58.3448.76 29,1345, 74 12.84+2.97 6.9541.53

WG R A4 184 57.41+8.32 23.82+4.11 16.79+4. 06 5.71+1. 14

/X 0.832 8. 589 —17.952 7.364

P 0. 406 <0. 001 <0. 001 <0. 001

2.5 I#E 4-HNE.FABP5.FOXM1 /KF%} SP Jf %
RF WG AR RR 081 LA 267 4] SP If & RF
BE M 4-HNE . FABP5 . FOXM1 /KF-S1{E Jy FLER .
%14+~ 4-HNE & /K F (> 26. 48 ng/mL) F K K F
(<26. 48 ng/mL) ,FABP5 k7K ¥ (>14. 82 ng/mL)

A K (<14 82 ng/mL) ,FOXM1 & /K (=>6. 33
ng/mL) FIE K (<L6. 33 ng/mL),
LA 0, 1% 4-HNE,FOXMI 7 K F # %
AN B8y KR 43 0 & I K SF B3 R 1. 687 A
(RR=1.687).1. 680 f#(RR =1. 680), Il #§ FABP5
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A B35 TS A Ry XU 2 s KPR 1 1. 594
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2.6 I 4-HNE.FABP5.FOXM1 B f = Z B4
X} SP Jf & RF BF WilG A R mE L SP It
K RF BEHG (AR =1, BIF=0) MRS &, i
4-HNE.FABP5 . FOXM1 Hupl K = & B A 0 K 56 A8
L, 20 ROC #h 4, K4 7 Logistic [B] 15 43 B 45
Lk = A WO 1 R Logit (P) =

—0.573+0. 804X 1ing — 0. 560X gapes 0. 739X poxuit o
ROC i & 7 #7 45 R & 75, 135 4-HNE., FABPS,
FOXMI1 Bl Je = F B A W SP 3 & RF & W5
AR AUC 435K 0. 818.0. 801.,0. 820,0. 935, =
HECA WO AUC K T3 4-HNE, FABP5,
FOXMI b i pg AUC(Z =3. 726.4. 536.3. 302,
¥ P<0.05), W#F 5,

*3 S EE Logistic B35 # SPH & RF EETMEARMEMWEE
kS B SE WaldX* P OR OR 1) 95%CI
iR 1
AG R —0.185 0.115 2.591 0. 107 0. 831 0.663~1.041
ANC 0. 429 0.318 1.816 0.178 1.535 0.823~2.863
WBC 0.514 0.279 3.394 0. 065 1.672 0.968~2. 889
PCT 0.613 0.324 3.580 0.058 1. 846 0.978~3. 484
CRP 0.591 0. 306 3.725 0. 054 1. 805 0.991~3. 288
4-HNE 0. 661 0.192 11. 857 0.001 1.937 1.330~2. 822
FABP5 —0.417 0.137 9. 266 0. 002 0. 659 0.504~0. 862
FOXM1 0. 650 0.223 8.502 0. 004 1.916 1.238~2.966
BT —0.507 0.109 21.678 <<0. 001 — —
HiR 2
4-HNE 0. 804 0.171 22.120 <<0. 001 2.235 1.599~3.125
FABP5 —0. 560 0.142 15.573 <0. 001 0.571 0.432~0. 754
FOXM1 0.739 0.165 20. 064 <<0. 001 2. 094 1.515~2. 894
g8l —0.573 0.102 31.525 <0. 001 — —
M ] R R 2 B AN A ILYE 4-HNE . FABP5 . FOXMI1 ¥ i fb 8 51, F T 55 261 ROC I 4240 07 s — 2R BER .
%®4  Mi& 4-HNEFABP5.FOXMI1 K Ext SP # % RF BEFERRA RR 54
LR 2 BRARHA=83)  BaRIFHGn=180 RR(95%CI) X* P
4-HNE
7K 49(59. 04) 74(40. 22) 1.687(1.171~2.431) 8.153 0. 004
7K 34(40. 96) 110(59.78)
FABP5
7K 46(55.42) 71(38.59) 1.594(1.113~2.282) 6.585 0.010
&K 37(44.58) 113(61.41)
FOXM1
5 7K - 51(61.45) 79(42.93) 1.680(1.159~2. 434) 7.845 0. 005
Rk 32(38.55) 105(57.07)
x5 Mmi&F 4-HNE,FABP5 . FOXM1 B Kk =ZHEKAX SP % RF BEWHEF R BN %6
=L AUC AUC #y 95%CI T U REEECH FFED  ABEK P
4-HNE 0.818 0.766~0. 862 27.22 ng/mL 63. 86 87.50 0.514 <€0. 05
FABP5 0. 801 0. 747~0. 847 14.92 ng/mL 79.52 71.74 0.513 <0.05
FOXM1 0. 820 0.769~0. 864 6.50 ng/mL 68.67 86. 41 0.551 <<0.05
=HEBA 0. 935 0.899~0. 962 — 92.77 85. 33 0.781 <0.05

T = H WA Logistic [ AR B 5% 151 I AL <8 5 — SRR U IR
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Establishment of reference intervals for adult cytokines in Changsha area
based on chemiluminescence immunoassay method "
Chen Jiajin' s Xu Yang',Peng Yiyi',Li Yugiong' sRen Bigiong"'*"

1. School of Clinical Medicine s Hunan University of Traditional Chinese Medicine ,Changsha ,
Hunan 410007 ,China ;2. Department of Scientific Research and Teaching sthe Second People’s
Hospital of Hunan Province/Hunan Brain Hospital ,Changsha s Hunan 410007 ,China

Abstract : Objective To establish normal reference intervals for serum interleukin (I11.)-6,1L.-8,11.-10,1L-
1B,1L.-2 receptor (IL-2R) and tumor necrosis factor-a ( TNF-a) in peripheral blood of adults in Changsha,
based on chemiluminescence immunoassay method. Methods A total of 376 healthy adults who underwent
health check-ups at the Health Examination Center of the Second People’s Hospital of Hunan Province/Hu-
nan Provincial Brain Hospital from August 2024 to October 2025 were selected as the research subjects,inclu-
ding 171 males and 205 females. According to China’s commonly used age classification standards,the subjects
were divided into a young group (18 —<C45 years,n =122),a middle-aged group (45—<C60 years,n =133)
and an elderly group (=60 years,n=121). Serum levels of IL.-10,IL-18,1L-2R,IL-6,1L.-8 and TNF-a were
measured using the [LA3000 fully automatic chemiluminescent immunoassay analyzer and its matched reagent
kits produced by Sichuan Orienter Biotechnology Co. ,Ltd. Differences in cytokine levels among different gen-

ders and age groups were compared,and the normal reference intervals for each indicators were established by
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