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Ml 4% B S HLA-B27 il SAA K338 5591 ™ &
P 1 B i T Tili 88 LAtk Dt v S 54 Vg AH OGP

oF, R OF, opRF, M om ', BERW, s, AWM (L EEERIENE AL RS BE B
SfeEiERk, dtat 1000155 2. P E A RS 4R B2 O EiE Y E, L 100088 )

= BHW WAMZEES FAG M@ I4 R B27( human leukocyte antigen B27, HLA-B27 ) fe fr # 2 #4F & & A( serum
amyloid A, SAA ) /K-F &Ik 5mtE = EAZ B I L3 AR R B AR AR, ik RI 2021 49 A ~ 2023 F
9 AL G AR ER K W R LRI ERRRES 09 120 4 M 25 5t ZUMER B e B H AR A AT R0, B IR BARk4 49 120 4
RR 4547 B AR A 3T B4, ARIERE £ & B354 (pneumonia severity index, PSI) ¥#F 5205 F o AMKEm (n=47) | P&
4 (n=42) & (n=31) . K& BHFRIATRBAMEN ; KN 2% R % (ELISA ) M & &/ HLA-B27, SAA
FakKF; R % B FE Logistic )3 547 % va il 25 47 I L3R B B m i R E AR G B &, R A 2K TAE4E4E (ROC)
W AT HLA-B27, SAA *PMigh Mt X MR B e B = AR 45 hk, R Lk, srRmEd hid
HLA-B27 M3 (72.50% vs 19.17% ) , SAA (9.32+2.32 ng/ml vs 4.64 = 1.04 ng/ml ) Rk KFHREIEH, £2F LA %
FEL (F=68.744, 1=20.164, 3 P < 005) . FRAELTES B HBRE 844, QIFELZRMME 46 4k, FZK M
P 344k, AE 4tk AP EAATMEN LR RS (1548%) . SIEMML, M, F/aaihsi R A
# #F HLA-B27 Mtk & (76.19%, 93.55% vs 55.32% ) , SAA & i&K-F (9.35+2.35ng/ml, 10.94 +2.42ng/ml vs 8.23 +2.23ng/
ml) . PSI#F4% (108.63+12.47 4, 14593 +12.44 4 vs 5448 +17.31 5 ) IRA R EI 5, 2FEA %I FEL (=4.256,
13.130, £=2.306, 5.077; 15.021, 25384, 3 P < 0.05) . A& AZ5F L Ah30 B 4 &4 f i HLA-B27, SAA K-F%5 PSI 4
ZiEAEX (1=0.385, 0.522, 3 P<0.05) . % B % Logistics B35 #7145 R &I, HLA-B27 [ad:, SAA FAKTFIZHAH
B4 AZ I R 3R R Je Bt R E AR M e H & (P < 005) o feif HLA-B27, SAA = BEA9 Wiili3f & 4 &%
EREHWETER (AUC) &, T oiF HLA-B27, SAA & B ki (Z=3.132, 2.131, P=0.002, 0.033) , &
B EEITAMRRLEERNRRE S A T BAFZRKAMLE A Z, o HLA-B27 FAPEF | SAA KA KFI 355 M4
I RIS B R R B AR R, S H AT A EAF IS BT B R R R AR

KRR g, MR NEAdifbtE B27; MUETEMFER T A )RR

FESES: R521; R446.61 XHFRERG: A XEHS: 1671-7414 (2025) 01-132-06
doi:10.3969/j.issn.1671-7414.2025.01.025

Study on the Correlation between the Expression of Serum HLLA-B27 and
SAA Levels in Patients with Pulmonary Tuberculosis and the Severity of the
Disease and the Infection of Other Pulmonary Pathogens

LIU Jing', WANG Yu', TANG Yanfen', CHEN Li', XUE Tianjiao', LIU Yanyan', LI Jianbin> ( 1. Department of
Respiratory and Critical Care,Beijing Ditan Hospital Affiliated to Capital Medical University, Beijing 100015, China;
2.Intensive Care Unit, Chinese People’s Liberation Army Rocket Army Special Medical Center, Beijing 100088, China )

Abstract: Objective To explore the correlation between the expression of serum human leukocyte antigen B27(HLA-B27) and
serum amyloid A(SAA) in patients with pulmonary tuberculosis and the severity of the disease and the infection of other
pulmonary pathogens. Methods From September 2021 to September 2023, 120 patients with pulmonary tuberculosis
complicated with pulmonary infection in Beijing Ditan Hospital Affiliated to Capital Medical University were selected as the
research group, and another 120 patients with pulmonary tuberculosis were selected as the control group. According to the
pneumonia severity index (PSI), the study group patients were divided into low-risk group (n=47), medium risk group (n=42) and
high-risk group (n=31). Collected patient sputum for pathogen detection. Enzyme-linked immunosorbent assay (ELISA) was
applied to measure the expression levels of HLA-B27 and SAA in serum. Multivariate Logistic regression was applied to analyze
the factors that affected the severity of pulmonary tuberculosis combined with pulmonary infection in patients. Receiver operating

characteristic (ROC) curve was applied to analyze the diagnostic efficacy of serum HLA-B27 and SAA for the severity of

EERIY: X (1986-) ., L, fiid:, EIREIE, FEHFS W /PR SEELE, BE-mail: chp6c02p@]163.com.
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pulmonary tuberculosis combined with pulmonary infection in patients. Results Compared with the control group, the positive
rate of serum HLA-B27 (72.50% vs 19.17% ) in the study group, expression level of SAA (9.32 +2.32 ng/ml vs 4.64 + 1.04
ng/ml) were significantly increased, and the differences were statistically significant(y’=68.744, t=20.164, all P<0.05). A total of
84 strains of pathogenic bacteria were isolated by the research group, including 46 Gram negative bacteria, 34 Gram positive
bacteria, and 4 fungi, with Klebsiella pneumoniae accounting for the highest proportion (15.48%). Compared with the low-risk
group, the positive rate of HLA-B27 (76.19%, 93.55% vs 55.32% ) , the expression level of SAA (9.35 +2.35ng/ml,
10.94 + 2.42ng/ml vs 8.23 + 2.23ng/ml ) and the PSI score ( 108.63 + 12.47score, 145.93 + 12.44 score vs 54.48 + 17.31 score )
in the middle-risk group and the severe-risk group were significantly higher, and the differences were statistically significant

(=4.256, 13.130, 1=2.306, 5.077; 15.021, 25.384, all P<0.05) . Serum HLA-B27 and SAA levels in patients with pulmonary
tuberculosis complicated with pulmonary infection were positively correlated with PSI score (7=0.385, 0.522, all P<0.05). The
results of multivariate Logistic regression analysis showed that HLA-B27 positivity and SAA were risk factors affecting the
severity of pulmonary tuberculosis combined with pulmonary infection in patients (£<0.05). The combined diagnosis of serum
HLA-B27 and SAA had the highest area under the curve (AUC) for the severity of pulmonary infection in patients, which was
superior to the individual diagnosis of serum HLA-B27 and elevated SAA expression levels (£ =3.132, 2.131, P=0.002, 0.033).
Conclusion The pathogenic bacteria in patients with pulmonary tuberculosis and pulmonary infection are mainly Gram
negative bacteria. The increases in serum HLA-B27 positive rate and SAA expression level are closely related to the disease
progression in patients with pulmonary tuberculosis and pulmonary infection. The combination of the two can better diagnose the
severity of the disease in patients with pulmonary infection.

Keywords: pulmonary tuberculosis; pulmonary infection; human leukocyte antigen-B27; serum amyloid A; pathogenic

bacteria

i A% 2 — Pl R A5 4% 3 AT TR IR 5 RS e
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ATV o, iSSR0 R R T R I
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FET Bk 100 5N P G5O AT RIA K
T L LS BGRYE, W R ADE A, S5k
IR R ZE, PP R A A R, ™
R TR AR e SR e 4 B L,
FHATEE | ) T LR 5 I PRAH DG AE bR aE
VEAR A5 42T A Mt J e Je 3 e 1 T R,
BT fi 235 A2 3 i it 30 Je% e S8 1% o I T 0 A R
XFFCIGIRIGTY A T o EEE L. AAdiifiit
J5i B27 ( human leukocyte antigen B27, HLA-B27)
AR, TR 6 S akmEE L, B
At 280, fE RS E R 40 B 4R
A S RPE RN P RRE A W BRI
BEMAE S T, M VEVE M AR 4 A (serum amyloid
A, SAA) JE—FhINE I, 2 H AT AU R
bRz —, HTbwmal LU 480 19 & A O i
15 HLA-B27, SAA 7] —3E FEEE | [ W 8 35 AL A Jk
YLl SORE RN AR, H H TR AR A W E A X T
P AR PTG B S RGE . IR, AR
BERTE M A5 8T A il ek g £ 25 1LV HLA-B27 il
SAA JKV-3RIB 5 M E R AAH DG, DA R fii
SERZIT R R R B AR T R A — o i B
A

1 MRS FE
1.1 AFRAME HEHL2021 4E 9 H ~ 2023 459 A7E
B HPERI AR B AL 5 S BE B RS 120 ifiligs
Wt A Mt R i g i AR A g, T 74 19, L
P 46 B, 4FI% 66.28 +9.36 %, IRFHEFEEL (body
mass index, BMI) 22.93 +2.47 kg/m*, A 1K i %
47 1], WA 61 i e H R A2 1 120 fifiti
BB AT, T 76 ], 2t 244 4],
AE K 65.13 £8.51 %/, BMI 22.39 £2.62 kg/m®, A
R S 41 ), W sSSP AR .
BMI, RS WAl A, 2R st L (v
7=0.996, 0.071, 1.643, 0.646, 0.601, ¥ P> 0.05) .
PAbRHE: O RABERFS (IR 2
JrHam (SCERNT-2018) ) Hh i 4 A% e il i e e 1 12
WrbR v U2 % B B ) BAC Ml Z5 A% 12 Wb vfE (WS
288-2017)) LSS WibRiE ", & CT Kidr k&
ARG HEBRARE: O, B BAEEENER
DIfe S5 SOGMEMIE 2 , QZMeEE ; OHpE
38 @Ik HIV YL . Bl HUp S5 5o R Ge a0
i OIGRIRGORMIK . ARMFFT AT BB Ae 2 b1 2%
HIHEME (201906801 ) , HEEARN MK EEE
AR EAS
12 A% 54X 7 HLA-B27 ELISA ik 77l & (BD
Horizon AH] ) ; SAA BRI & (JbntLEAY T
HIRAF) 5 VITEK T4 H WA % e (1 E A
HIRAF) .
1.3 Fi&
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1.3.1  Areiiod. MRygHE R ™ 58540 ( pneumonia
severity index, PST ) BFilF o8 41 H 3 20 AR fE4H ( 0~90
Iy, n=47 ) G 91~130 43, n=42 ) K i fE4H( >130
4y, n=31) . Hrp, PSTIF4MILAT 20 4~ H, —3t
AT 32 H . 5 FhIFAAE . 5 TARNEA 7
TSI % MR RN, BIUTS R 10 ~ 30 43
S AR RS TE A I 19 A4 H B93E4FT, 2k
M BN L 10 43, 45508 R R FE T AU
. PEAEHIN S 0 TS, 1~ 7043
%%, 71 ~ 90 43 MY, 91 ~ 130 43~ IV, >130
IRV H AT ~ MG NV, Vs R EA
fadl . mfedl .
1.3.2 Kl i3 HLA-B27, SAA RyFik: Fraof
FE A B B2 FR A B Al OO S K O 4ml,
3 000r/min #.0> 15min, 20& L2 ME, —20°CHRAF
FFOU ™A Fi RE UL RH 5 20 BRI 1M 7 HLA-B27
I SAA FkIKF-.
1.3.3 SR SRARFRASHITIE (83 IS KT,
T A IR AR W 44 I 4 i PR A B 5
PERLRE MY, W HAe A e IS ARORD 22 BRELEAR I, 7F
37°CHFRA S5 24h, WESH TR A KB,
FEVERIVE AN P 22 Qe (e, (R4 [ sh A o e AY
X4 B A0 TR S A A AG I
1.4 %it5 o4 K SPSS 25.0 FAXEE T
Git T, THECERILL n (%) Fon, I AT
KR THEVORIE + B2 (X xs) FOR,
AU B LA T ¢ KBRS ALIA] AR AR 2 2257
Mr CRARAT 22590, P FLBER F SNK-g K556 )
Z K2 Logistic [715 43 B 52 i fili 285 42 3 & Jili 3o Jgk e
BERN T ERENRE; RHZIHE TAERE
(ROC) MIZE 43 #r Mm% HLA-B27, SAA X iligh#%
I Bl e £ 3 T AR A2 W ALE . P << 0.05
R2ESEEA G L
2 R
2.1 AFR A5 AR B E hiE HLA-B27, SAA K
ik SXPHRAAA L, WFSRALEE I HLA-B27
FHMER (72.50% vs 19.17% ) , SAA Fik/KF (932 +
2.32 ng/ml vs 4.64 + 1.04 ng/ml ) ¥ WETHE, ZHA

FG 5 (=68.744, t=20.164, ¥ P < 0.001) .
22 HMRUMBZEFRBRA>BER WHE 1. 120 4]
WAL E h o B e R 84 bk, G 5[0
FIPETA 46 BR (HZR B . IR A, K
Wi . BIORSIFF . AT . AT
B, LR PHMERE 34 #k (SO A BRE . #
FeRERTA . IR EERRES . M AER IR . Rk
J& ), EH 4R (a2l bl . R 22k
W) o HrP il R s BRI iR (15.48% )
*x1 WRABEFERBERBR (n=84)

TR {31 L (%)

BLRPIE ek 11 13.10
i e A 13 15.48

PN 10 11.90

RS 2 2.38

BRatT 7 8.33

PR 3 3.57

HERER  sREHARE 7 833
KA 8 9.52

i 9% K 12 1429

MR ARk 3 357

730 4 476

HE PR emE 1 119
HORZRE 3 3.57

23 KRR EREGMEEFEMRALEES R
A HLA-B27, SAA K-FL5 PSI+##5 WLk 2, 5K
fEALE, Pfadl. B fEailizig & iR
# HLA-B27 FHYER (4'=4.256, 13.130) . SAA %
kK - (2306, 5.077) . PSI 43 (+=15.021,
25.384) R BETR, ZREAGIEE L (B
P < 0.05) ; &5 HLA-B27 [HPE% . SAA F2ik
KL PSLIEE THfadl, 2REASIEE XL
(/=3.912, =2.822, 12.645, ¥JP < 0.05) .

R2 AREEREMERIL MEBRELEEMTE HLA-B27, SAAKESPSIESZER 7 (%) ,x+5]

S| 1RfE4 (1=47) G (n1=42) B (n=31) F P
HLA-B27 Bt 26 (55.32) 32(76.19) 29 (93.55) 14.134 < 0.001
SAA (ng/ml) 823+223 935235 10.94 £2.42 12.726 < 0.001

PSLES (1) 5448+ 1731 108.63 + 12.47 145.93 + 12.44 388.891 < 0.001

2.4 45 A OF KM IR R 4 % A o i HLA-B27,
SAA KT 5 PSI #5485 IlighA I & Il sk
L M HLA-B27, SAA /KE5 PSI 42 IF

2 (r=0.385, 0.522, ¥ P<0.05) .
25 ¥BER % AL Logistic B2 5 M % vk il 45 4
FEMHREEERESEREMRE ILE3 4,
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DIBEEA% I A B ik g 0 2o A7 ™ dE AR B A R DR AR
i (0=1X. HfE, 1=/fE) , LA HLA-B27 (0=
FAME, 1=FH1E) , SAA (ELeAF i) A HA A,
T2 N E Logistic A M. MRIEZZEK Logistic
2B 48 ST L& B, HLA-B27 B, SAA £
TR AT 5 2 5 il 45 42 3 e i S e KB 2 1 ™
HEREMERAZR (P <005) .
x3 BEZESWEMEAESZHEZMEIBRLEE
WRIEEERENEZE 7 (%) ,x+s5]
S 1%/ HfE (1=89)  Efadl (n=31) ! P

(%) 66.24 +9.32 6638947 0072 0943
PRI () 52 (58.43) 22(7097) 1530 0216
BMI (kg/m’)  22.89+2.45 23.04:252 0291 0771
eikd 32 (35.96) 15 (48.39) 1491 0222
ikl 44 (49.44) 17 (45.16) 0268 0.604
HLA-B27 Pt 58 (65.17) 29(9355)  9.288  0.002
SAA (ng/ml) 851226 1094£242 5062 < 0.001

F4 SEE Logistic BRI EMAMEZIE
Pt L R ERETERENEER

EES B SE Wald/ P OR
HLA-B27 FfE 0973 0346 7903 0005 2.645 1.342 ~ 5211
SAA 0237 0098 5870 0015 1268 1.046 ~ 1537

95%CI

F B HImE T EAE N ROC WL AL W Il
B 1R 5. DA A5 A% 01 % il 30 J e 1835 g 1% ™
EAREEE MR (=K. TfE, I=mk),
DL HLA-B27, SAA ik b #4248 &, %l ROC
M2k, I35 HLA-B27, SAA Fl — % BX 4 12 W il
SN I S At S S G BB I T R A i 4 T
O CAUC) 43 91 M 0.689, 0.730 1 0.814, Il 7§
HLA-B27, SAA “HBA1ZWi AUC iy, BT
1MLy HLA-B27, SAA %5 B iz ( Z=3.132, 2.131,
P=0.002, 0.033) .

100~

BRE (% )

®— HLA-B27
@— SAA
®— —EBa
PR T T N T T PO T TR TR NN T T S |
0 20 40 60 80 100
100453 (% )

E 1 15 HLA-B27, SAA iSHiffi%i&H & FiapEss

2.6 i iEk HLA-B27, SAA T Al 45 4% 5F & M 3R & BERETEEREMN ROC HL
%5 i HLA-B27, SAA FRh&5#ZF & BhaBER B ERIE T EE E IS BT RI6E
TiH AUC 95%CI bl HURE (%) FEFE (%) Youden #4(
HLA-B27 it 0.698 0.608 ~ 0.779 - 93.50 46.10 0.396
SAA 0.730 0.642 ~ 0.807 9.37 (ng/ml) 71.00 66.30 0.373
—EBG 0.814 0.733 ~ 0.879 67.70 82.00 0.498
3 itig HESCTT R 8 T HLA-B27 nffEiF CD4'T 416k

i 25 A% S — " A B, pl P R
SIEMEGERAE, AT FEWUAR B A DAL 2 40 i
HFRgr=, NItk E 1, Bros R, i
A RIS, SRS BIN . dkk
PERT RGN, A= E B R, AET RS R A
FEnE mis i 'Y, % &3 HLA-B27, SAA nlfg5
i 25 4 3 e Mol e £ AR PN R E i WA %, BRI
TS HLA-B27, SAA TE W45 8% I & i vl Jak gy
BETRRE, AT EEERERE, U
WG RTE S E5 % iR T IR S %

HLA-B27 j& 1 6 7 o ik | 24 2V 25 1
BARF B RS gD R 1 2R, Jfm T
Y 2B PUR AR, SIS RN, S5 A%
SV A 6. JOUHAULT 25 " 5 60, 74

AR, U R ME Th17 BRI 1) PR 58 Fn e 5
PET AR 3% B i, B GG e MY F T SR,
HLA-B27 PHYE 596 8 B e % U AH G, HLA-B27 7
YU R A PR B R, AT o 40 A A
T W CL AR A e S, PR MR 20 Stk 2 41
L P AL AR B R G 5 OO0 S0 RSB
EXTRRLAH H, AFFT 4 I VE HLA-B27 PR
BETE . $E8 HLA-B27 ] fg 5 i 3905 Ji 1 Je e
B RAA Ko HEMIE AT 68 HLA-B27 FHME S84
PER G N, RO RARRE D R, SR &
Filis s e . SIREHAM L, PEdl. Eadl
iti 5 4% 31 % i R Ik gL F 35 HLA-B27 FHPE R AR IR .
FThE . 8 HLA-B27 59517 il /™ & #2225 D) Al
X, HLA-B27 FHM: VT B8 2 42 oE 9 e s 38,
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SAA E—FaERR N EH, mFE=4:,
2 T LR P ) S RE PO A B Y Ty
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Jine JEEIH R R A SAA T E E 2 Al 48 0 I
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BIRES . SIREAMALL, hfadl. &fadliigiz It
KRG R E SAA FaB KRR & T 2
7N T SAA E IR S P I e AR A VI OC, Wl
VE RS Wi it 285 4 3 2 It s e % b 3 1 )™ EE R 1Y)
WIEE bR

Z &R Logistics [B1H 73 #4855 & 8, HLA-B27
FH M. SAA W1 3 35 J2 52 Wi fili 45 A% - & il 350 Jk e
BEREERENERER, #E—SHWT
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FaPH%E PY BRI RIT, 2 e I SR e (5 S
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Yy, TS PO R A KA e FEARIE
ML HLA-B27, SAA —F LA 1L Wi liEB gL &
ST AR 1Y AUC fe, T IS HLA-B27,
SAA %% HEMIZWT . $78 HLA-B27, SAA “#HES
o T i 4 Sk e KB 2 19 ™ R A A 2 B i
8, MIGRLE 2T, Bik B E g —
WAL S

ZE LRTIR, 5% 3F J Iitis iak e i o s i 1A
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FIPERR . SAA ZKF- Tt iy 5 il 45 4% 51 it ¥ Jee g i
TS R B IA G, B A T LA B b 12 e i
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it 235 A2 3 % it Jek g g8 2 HLA-B27 fil SAA /K5
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