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Abstract: Objective  To investigate the predictive value of serum albumin (ALB), C reactive protein
(CRP) and fractional exhaled nitric oxide (FeNO) on the poor prognosis of patients with acute exacerbation of
chronic obstructive pulmonary disease (AECOPD). Methods A total of 120 patients with AECOPD admitted
to Tianshui First People's Hospital from February 2024 to April 2025 were selected as the AECOPD group.
At the same time, 120 healthy people who underwent physical examination in Tianshui First People’s Hospital
of Gansu Province were selected as the control group. Baseline data of all patients were collected. The levels of

serum ALB,CRP and FeNO were detected in all subjects. According to the prognosis of AECOPD patients,
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they were divided into good prognosis group and poor prognosis group. Multivariate Logistic regression was
used to analyze the influencing factors of poor prognosis in AECOPD patients. The receiver operating charac-
teristic (ROC) curve was drawn to analyze the predictive value of serum ALB,hs-CRP,FeNO alone and the
The serum ALB level of the AE-

COPD group was lower than that of the control group,and the serum CRP and FeNO levels were higher than

combination of the three for poor prognosis in AECOPD patients. Results

those of the control group,and the differences were statistically significant (P<Z0. 05). There were 77 cases in
the good prognosis group and 43 cases in the poor prognosis group. The levels of forced expiratory volume in
the first second (FEV,) ,forced vital capacity (FVC),and serum ALB in the poor prognosis group were lower
than those in the good prognosis group,and the levels of serum CRP and FeNO were higher than those in the
good prognosis group,and the differences were statistically significant (P <C0. 05). Multivariate Logistic re-
gression analysis showed that the increased levels of serum CRP and FeNO were risk factors for poor progno-
sis in patients with AECOPD (P <C0. 05) ,and the increased levels of serum FVC,FEV, and ALB were protec-
tive factors for poor prognosis in patients with AECOPD (P <C0. 05). ROC curve analysis results showed that
the area under the curve (AUC) of serum ALB,CRP,FeNO alone and the combination of the three to predict
poor prognosis of AECOPD patients were 0. 820, 0. 803,0. 777,0. 927, respectively. The AUC of combined
prediction was greater than that of individual prediction (Z=3. 006,3. 508,4. 005, P <C0. 05). Conclusion The
combined detection of serum ALB.,CRP and FeNO has a high predictive value for the poor prognosis of AE-

COPD patients, which is worthy of clinical application.
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I EREMA TS RIF4H K APACHE I 3153 =8 71
%2 MEAREEFMERFAELBABE B[z Ls B n(%)]
a3l § ) P51 COPD R () HUbdE <5 X
9 ke Tl Al
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T — R OB ; = F A B Logistic [a] JH R 7 (1 48145 HE R {1,



HIEFS IR 2026 F9 A% 23 %% 178

Lab Med Clin,September 2026, Vol. 23, No. 17 *+ 2309 -

0 2I0 4|0 (:,0 8I0 1(])0
100-45 7 (%)
B 1 Mm% ALB.CRP.FeNO # K% = E B & F

AECOPD BEWEARR B ROC # £

3 i+ e

AECOPD i# % 23 114 1 1k W Wi 2 fig i 4 LA K&
F AR AED BRI = AN L A B B RE R 2 T
HUmE ALB K FRRANT . AR B SE R BoR . AE-
COPD A IfiL ¥ ALB /KPR T X B 4H . H ¥/ A R4
ALB KR F WG R4, 500 ABFse 25 AT,
M ALB 7K - B AR AT 388 228 o J] il 26 207K b 5 480 Ak i
P e X SRS R KUY I R 2 WU R
ALB 7EWMF I 2 585 0% BlUs o B — 2 IR R M B .
Lei Z"RF5E R0, 075 ALB 7K P 2 4 X 3k 15 7 i
e F8H R AE 2R RN I ™ R Y 1500 48 B 5 Zeng
SEDORIE ST S WL LR B R/ ALB A S AECOPD ##
B IR] e 90 d P 4 R BT SR 1 T R 3%

S T B B R e S AECOPD i 3 B35 2
21 T 440 R R 43 U i 22 0D TTE I 00 A R T 1 A
AR (AL)-6 g SR 38 I F--a CTNF-a) 55 41 i 5,
ELRE BN BE A R CRP™Y . A8 57 45 R W, AE-
COPD 41 CRP /KF i Tt B4, H 5 A K 41 CRP
KEE T B R BRI FEEEE S AECO-
PD B 1 1L-6 .CRP /K V-3 8.3 LT, SR 5845 3
—3, /% CRP Al fEJE AECOPD M & k1% & By
EEPHEE bR . AN AW Z KR Logistic [H1H 43
Bra R won g CRP K & AECOPD 55 il
JEAS R fE B 2 38 K CRPA] RE 5 i 2 ik
Hh I R 40 9 T S R P R, o R AT R 9 i i
JRE IR

FeNO & [ W 18 R b 40 M 7 <38 2058 1Y 45 5
PEICOIA P dn T L B WFSEAIE 52 FeNO Al 4
Bl COPD M35 i< E R AE R AL, H AECOPD &
F B R IE AN T FeNO /K-8 5 i 1 5 3% )
w78 AECOPD B3 20 W ¥ 5 4 )2 v i BAR (A
W A A5 B T4 B0 F AR A 5T 9 AL FE A 0 % 0 BF
FEYIAE Y RS R B AECOPD 4 FeNO

IR X B, B S AN R 41 FeNO /K& F Hils
R4l . R W AECOPD 3 S8 W8 1R Mk 40 il 4R I
B 5 1 ™ AR A O, HR A R L R
SMERATUS R 22, AWK Z R E Logistic 1119 43 #7
R BN, FeNO KV 8 AECOPD 3% il J5 A~
KGR R 2 it — 2 B FeNO A{LAE I il <8 &
SRS B AR R4S AECOPD 3% & v #il s
B 88 bR . ARBFFE ROC £k 70 M7 45 3 %, FeNO
H T AECOPD B4 il J5 A R AUC 24 0. 777,
B4 ALB.CRP J5 % AECOPD H % i J5 A B #Y il ]
WA B3R TE 3R FeNO 75 03HE 4 40E 2 11 4 5 v
TEAR A, 75 5 S 4 B 5 5% L S I 6 A B AR L A RE
AT VEAR B TS . R B FeNO JH3E 4y COPD
RAERAIPEAL 6 b5 . 2 W /E R AECOPD % 2tk
WU B 500 bR 2R A AT A i R E A FeNO 8 5
e e SR RITT R BT 2 TR T R N AR 1 A i R
ET R

A5 ROC #hZ A4 R W 7s , ALB.CRP . Fe-
NO =F B4 Wil AECOPD & # #i)J5 A R iy AUC
00,927, i 2L T B A AR AR 1 0 AR, B R KA A
TR B v TSSO A o A vk L PT RE ML YE ALB.
CRP 7K J FeNO 7K - fig 5 MAS [7] 4 B 2 B 995 I
B B RE L HoR ALB KO BRI AT Sz i 12 1 3 FE IR
2 CRP 7KV T i 48 7 20 i 2 30 838 DL 19 R E
N1 FeNO 7K 1 58 W) 4 S Pk 48 10 <8 R IE %
AL 3 R AT fE A ALBLCRP.FeNO Bt 1l £ 4
FESEIXT AECOPD 35 20k 1 1 J KURS: B 4= 1 5
KEHE B IEAG  8 JE 2 AECOPD Iifi BE 1 XU 43
JER R T AT 5 A G R A e S A

AWFFM AR I ALB.CRP 4 AECOPD ##
A BEH AT H L FeNO K I A I R 5 K B 55 = 1
TCAN A AR E A I B AR, = 3 38 A R N L AR
A AT AE ABE 24 h P AR HCEE R P A, A G I R
AECOPD 3 A e 5101 0 KU 0 A 5 ¢ . B T AR b
FEAT H B o A 48T 1L, &85 5 B A T AR AR 1 AL RE  Fi
t AECOPD i3 St 35 XU 43 2 07 58 55 1 R T
R AR IT Rt 2 % . K 43 2 A 1
LI ALB<C34. 87 g/L.CRP>11. 91 mg/L.,FeNO>
24. 38 ppb AE 2 KUBS: BH P45 22, W /2 0I5 BHPE R AR R
B, W 2 1~2 SR KU 3 R 3 34 PH P Bk
A O R 50 AR 2R > 50 %6 b e KURS: I PR Bk 3 R
T :AECOPD H# ABE 24 h N, 52 lUH ML IMTE ALB,
CRP K FeNO 7Kkl , 4R 408 1 8 b5 o 58 B 3005 KBS
32 COAMRKES B & 45 7 AECOPD & #LHLE 1R
IT o F U W, G A B SR AR T T (2) v RURS: R
V) WD A= i PR AE L AR 48 AR B i T fig AR A, B



« 2310 - M EFLHEK 2026 49 A% 23 %% 178

Lab Med Clin, September 2026, Vol. 23,No. 17

HEAFUS A Rk R R, R 58 8 55 cHr  RE
JET Y A5 BT PR s (3) i KUBS: BB 3 AT W S T E
S SRR VIR R IR DI RR R LR A
e A s I @ S = RO B W A B2 o T
IRTE A R & A KU

2% L PR, I ALB, CRP,FeNO B4 K i %f
AECOPD ## WG A R A K4 /Y % By w4 5. (1
A GE g B O SR PRI 5, BT A B S X S 1ok B R
KT — N BREE B, 32 3 T 356 26 R 10E 1) B o L 4F
REEW W IMEEFE — 2 AR, B0 5 A1
e bR O fay 5 HLARIT R HL i 52 30 VR AR % 3 W4 A 52 )
AECOPD i J5 19 53 F AL A5 T 30 A g 2 A 2 3
WHEAT T HLHI RS, ML R B A 1 i — 20 SE Al A 52 b
FE o ARAFFE I 1] AT FE R Z2 vl L R BEAR BASI A 55, 44
AR F M sk AR R P AL BE AECOPD &3 . g &
G A (1 53 L R IE K BE DT R & 1 AR A &
PRI B8 36 Pk B T R R il ) BB AR TR R R A K
TG 28 5 RGEWUE 3 TR R B A X AECOPD &3
KM TRUS 09 T AN AE 3 — 2 T AR R G R 5
AECOPD & # K WA= f7 3 Z (0] B A DG, IR R EK Fe-
NO SR FAS RIS 28 G609 1 PR g FH A {8, 440 o B o
) T 00 A 7R

FlamR HAGEAFARELEA TR,
EERE M R FT R, ZaFLL

2, RS AR B BT RS, AT K B R
FRAR SR A6 AT AL AR AR SR s 4 A e IS R
T3t 5 4

&%

(1] ® ARK.ZEHi, 2%, 4. PD-1.PD-11 7512 4 B 28 o5 fiff 2
i M R T R S s W LT ] SR E A
Z75,2025,41(11) :1655-1662.

[2] FR¥E.ELr, MM, 5. miF 1L-13.1L-17.1L-37 518 ¥
RELZE P fil 2 9 2P n 2 300 BT GE RB E BUE AN R Y
KFRHLT]. A A W 52 BE &, 2023, 23 (9): 1696-
1701.

(3] FHA EER AR, 5. 2418 % B 58 M il 5 8 & 5t
T M % 58 98 % HMGBI1-Th17/IL-17 48 % % % ¥ 5
BT A 18 53 B [T . v 1 Pk s 190 B 5 4% 4, 2024, 32
(2):134-137.

[4]  BRBL, wh om0 4 BE 2 1 il 5 5 I 37 48 o A 25 4 W F 5%
HERLI) AR — BER RS (LR A B ¥R 2B D
2023,44(12) :950-954.

(5] HHJP, Skl & 48, 32 4F 18 1 BH 28 4 i 5 i S o = 0
B TR I LT R Y i A G BR R [T, b [ 2 AR 2 g
#,2023,43(19) :4687-4690.

(6] sk, skFE, BRETHE, 45, IR TR 1k 0% e 48 36 45 Jili R &2 4 B
T 7 A8 1 BEL 2 i 9 0 A 2 i e TR i B it Y 9 A B X

DI RE R AE R S B [ ], rh A b B 25 4 T, 2023,
41(10) :34-37.

L7 #as i, T IE. MRS — S0k 207 18 P L 28 P il 5 2
P TR SR AR R T i R A (A S LT . v R 2
#£,2023,32(5) :507-512.

[8] rhe e 2 o5 W W G 2 43 4 1 P BHL 28 M i 958 5 2 4 vh [
= T BIp 22 I R 2 0T 73 25 0 e REL 2 4 It 3 g T4 2% B 2.
5 B S M I 5 9 12 TR 4R W (2021 AREIT RO LT ], AR 4
% FIIF I 75, 2021 ,44(3) 1 170-205.

[9] Shen X R, Qian R Q,Wei Y, et al. Prediction model and
assessment of malnutrition in patients with stable chronic
obstructive pulmonary disease[]]. Sci Rep,2024,14(1):
6508.

[107 o 54 150 , Jo) 08 75, 460 S, 25 i 4 BEL 22 14 it 6 s IR JUL 2 i
R T ML 1) B v B2 23R 7 9 R S R LT . b I S 3 T ) A
Z4 75 ,2026,32(8) :285-296.

L1110 FE A AR A B, I B8, A5 2k T g R B3 I il 9
MDT #&4 B 78 % 4F COPD & W F 5 (8 & 9 1
(1], E %4, 2025,45(11) : 26182622,

[12] Moy B, e, 05, 5. CT € = S84 NLR 5
COPD & Jf [ 5 I 18 s 5ty £ 5 Il 3 R 19 AR OC 14 S 75030 it
Ja B L) DL RO 2 928 2024, 39(8) :1040-1044.

[13] Shi G F,Yue L F,Tang Z Y,et al. Serum growth differ-
entiation factor 15 as a biomarker for malnutrition in pa-
tients with acute exacerbation of chronic obstructive pul-
monary disease[ ] ]. Front Nutr,2024,11:1404063.

[14] FEAB BT LB Y VNN KFEXF COPD B4 %
E SN K TIUR BT AS S (B LT . B A AR A, 2025, 24
(6):847-849.

L1570 B A, {0 B0 2, £ &, %, M MCP-1 /K 7 B 4b i 1l
Th17/Treg - 52 4 COPD Jf k& 42 B 48 hE ] N 45 5
fER R R AR BEZS,2024,64(16) :15-18,

[16] 368 PR, s mi A, %, I3 ALB A1 sCD14 J TLR2
KT X450 7 A AR S 1) T A (L B A G P B 5
(] EZiRiR 44 ,2026,47(3) :232-236.

L17] SBRR5 X 2= W, 5 B ¥, 45 B F 1L 7 iNOS il eNOS 7K
-t 7 A8 A B S i 95 s 2 o T AR S LB S RPL T
AT, b 2R BE %, 2024, 44(7) :593-597.

[18] Zinellu E,Fois A G.Sotgiu E,et al. Serum albumin con-
centrations in stable chronic obstructive pulmonary dis-
ease: a systematic review and Meta-analysis[J]. J Clin
Med,2021,10(2):269.

[19] Lei M,Gong C,Liao ] X,et al. Dynamic trends of Albu-
min-to-C-reactive protein ratio: a prognostic indicator in
elderly patients with Community-Acquired pneumonia
[J].] Inflamm Res,2025,18:4195-4211.

[20] Zeng Z X,Ke X C,Gong S,et al. Blood urea nitrogen to
serum albumin ratio:a good predictor of in-hospital and
90-day all-cause mortality in patients with acute exacer-
bations of chronic obstructive pulmonary disease [ J].

BMC Pulm Med,2022,22(1) :476. CFH55 2317 30



B EF 5K 2026 £ 9 A% 23 %% 17 % Lab Med Clin, September 2026, Vol. 23, No. 17 e 2311 -

-t Z . DOI:10.3969/j. issn. 1672-9455. 2026. 17. 002

1% IncRNA HCG18,miR-296-3p 3t {E = 1 R 9% B &
PREFRERITMGE

EW¥.K HH. RLF
ZRIZEFERN TR ER A, A IIE KR 154002

# ZE.BH KithFk43E%8 RNAUncRNA) HCG18, miR-296-3p *F 4E4k #2 & J& (GDM) & & R &
IR ZE B g FAMANAL, FiE HIER 2022 F 6 A £ 2024 6 A EZERAER 5469 GDM & % 87 #5145 GDM
0, FBAREIIAEZR SR W E 42 80 BIAE s B 4L, ARIEEIRZE B GDM 45 24k 4 B BT
Felrdk 5B R R, kE GDM B F AL FH. KA L RLT T RS4RI ITA SR F o F In-
cRNA HCG18.miR-296-3p 7K F ., & M Pearson #8 # 5 # GDM & # f 7% IncRNA HCG18 &K -F 5 miR-296-3p
KFagraEN, KRB LB ZE Logistic @EA54 GDM & F A AR REREHN T B £, 28 X5 T4
FE(ROC) Wy £ 5 #7 f2 7% IncRNA HCG18.,miR-296-3p 4k & — & Bt A4l 3 GDM & % & 4 R R4k 4 B 4
WM MAE, ER  GDM A iF IncRNA HCG18 K -F & T AF B 48, miR-296-3p K -F A& T x40, £ 513 A 4t
FEX(P<0.05), =M% B R IF40 56 6, Ik 2 B R R4 31 #l, 4k 2 B R R4 2 F IncRNA
HCG18FPG.FINS /K F Bk 8 £ II5 43D 3 T IR 4 B B34, miR-296-3p K FAK T4k & B R 4F@, £
FH A %I FENL(P<0.05), Pearson X oM &R 27 ,GDM & # &% IncRNA HCG18 K-F 5 miR-296-
3pKFERAMEG=—0.524,P<C0.001), % K % Logistic @25 # % R 2 7,IncRNA HCG18,FPG.FINS
KFZ HOMA-IR &% A GDM B & A A KRRk AHH LR E Z (P<0.05),miR-296-3p K-FHA & 4
GDM BH A AXRREIREHGHEY A E(P<<0.05), ROCWE SN LR R T, f27F IncRNA HCG18. miR-
296-3p F AR AR ZFBEATAM GDM & F K AR R ERE A EHEZTEHRAUC) 241 #4 0.803,0.792.,0.916, =
FEEA TR M AUC X F IncRNA HCG18, miR-296-3p # xk Fiml 69 AUC(Z = 2. 055.,2. 748, P <C0. 05),
i GDM % # 7% IncRNA HCG18 K -F 4 & .miR-296-3p K- F Bk, A5 kL HRRHYH £, —F K4
e 2t GDM & R B4R 4 B a9 TR 2 ek 2.5,
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Predictive value of serum IncRNA HCG18 and miR-296-3p for adverse pregnancy
outcomes in patients with gestational diabetes mellitus”
Huo Liyan sZhang Yu ,Song Yanan®
Department of Obstetrics,Jiamusi Maternal and Child Health Hospital ,

Jiamusi . Heilongjiang 154002,China
Abstract: Objective  To investigate the predictive value of serum long non-coding RNA (IncRNA)
HCG18 and miR-296-3p for adverse pregnancy outcomes in patients with gestational diabetes mellitus
(GDM). Methods A total of 87 GDM patients who were hospitalized and delivered in the hospital from June
2022 to June 2024 were selected as the GDM group. Another 80 healthy pregnant women who delivered in the
hospital during the same period were selected as the control group. According to the pregnancy outcome, the
GDM group was divided into good pregnancy outcome group and poor pregnancy outcome group. Baseline data
of GDM patients were collected. The serum levels of IncRNA HCG18 and miR-296-3p in all subjects were de-

tected by real-time fluorescence quantitative polymerase chain reaction. Pearson correlation was used to ana-
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