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[ Abstract] Objective To investigate the levels of serum galectin-3 (Gal-3), major histocompatibility complex class
I-related chain A (MICA), and 25 hydroxyvitamin D [ 25(OH)D Jin elderly patients with severe pneumonia (SP) complicated
by respiratory failure (RF), and their impacts on the disease condition and prognosis. Methods Three hundred and forty-
two cases of elderly SP patients admitted to the Department of Intensive Care Medicine of Beidahuang Group General Hos-
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pital from August 2022 to July 2024 were selected for the study, and the patients were categorized into 171 cases in the RF
group and 171 cases in the non-RF group according to whether or not they were combined with RF. According to the
Acute Physiology and Chronic Health Status Score II (APACHEIIL ), the elderly SP patients with RF were divided into 41 ca-
ses in the low-risk subgroup, 77 cases in the medium-risk subgroup, and 53 cases in the high-risk subgroup; and according
to the prognosis of the 28-d follow-up, the elderly SP patients with RF were divided into 51 cases in the death subgroup
and 120 cases in the survival subgroup. Serum Gal-3 and MICA levels were measured by ELISA, and serum 25(OH)D levels
were measured by high performance liquid chromatography-tandem mass spectrometry (LC-MS/MS); the correlation be-
tween serum Gal-3, MICA, and 25(0OH)D levels and the degree of the disease was analyzed by the Spearman's method; the
factors influencing the prognosis of death of the elderly patients with SP and RF were analyzed by multifactorial logistic
analysis; the factors influencing the prognosis of death of the elderly patients with SP and RF were analyzed by multifactori-
al logistic analysis. The influencing factors of prognostic death in patients; the predictive value of serum Gal-3, MICA, and
25(OH)D levels on prognostic death in elderly SP combined with RF patients was evaluated by subject work characteristics
(ROC) curves. Results  Serum Gal-3 and MICA levels were higher in the RF group than in the non-RF group, and serum 25
(OH)D levels were lower than in the non-RF group (t/P =12.674/ <0.001, 20.954/ <0.001, 22.872/ <0.001); along with the ag-
gravation of the disease, the levels of serum Gal-3 and MICA in the elderly patients with SP combined with RF were gradu-
ally increased, and serum 25( OH)D levels gradually decreased (F/P =41.512/ <0.001, 221.162/ < 0.001, 165.574/ < 0.001);
Spearman's correlation analysis showed a positive correlation between the severity of the disease in elderly SP combined
with RF patients and the serum Gal-3 and MICA levels (r =0.682, 0.726, both P <0.001) and negatively correlated with serum
25(OH)D levels (r= -0.733, P <0.001); at 28 d of follow-up, the incidence of prognostic death in 171 elderly SP combined
with RF patients was 29.82% (51/171). The oxygenation index (PaO,/FiO,) and serum 25(0OH)D levels were lower in the death
subgroup than in the survival subgroup, and the mechanical ventilation time, APACHE Il score, serum Gal-3, and MICA lev-
els were higher than those in the survival subgroup (t/P =2.392/0.018, 13.242/ <0.001, 2.235/0.027, 10.805/ < 0.001, 7.852/ <
0.001, 16,923/ <0.001); and the results of multifactorial logistic regression analysis showed that prolonged mechanical ventila-
tion, high APACHE Il score, high Gal-3, and high MICA were the independent risk factors for prognostic mortality in elderly
patients with SP combined with RF [ OR(95% CI) =2.518(1.385 - 4.578),3.157(1.849 - 5.391),3.264(1.863 - 5.717),and 4.116
(2025 -8.368) ], and high PaO,/FiO, and high 25(OH)D were independent protective factors [ OR(95% CI) =0.549(0.346 -
0.870),0426(0.272 - 0.667) ] ; the area under the curve (AUC) of serum Gal-3, MICA, and 25(0OH)D levels and the combination
of the three for predicting prognostic death in elderly patients with SP combined with RF were 0.855, 0.850, 0.835, and 0.968,
respectively, and the AUC of the combination of the three was greater than that of serum Gal-3, MICA, and 25(0OH)D levels
alone AUC predicted by serum Gal-3, MICA, and 25(OH)D levels alone (Z =3.600, 3.652, 4.001, all P =0.000).Conclusion
Serum Gal-3 and MICA were up-regulated and 25(0OH)D was down-regulated in elderly SP combined with RF patients, and
the expression levels of the three were closely correlated with the severity of the disease in elderly SP combined with RF pa-
tients, and the value of the combination of the three in predicting the prognosis of death in elderly SP combined with RF pa-
tients was high.

[ Key words] Severe pneumonia; Respiratory failure; Galectin-3; Major histocompatibility complex class I-related
chain A; 25-hydroxy vitamin D; Disease condition; Prognosis; Elderly
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MR R B e ™, R s, R R
APACHE TN PF4r455 H24F SP &3 RF B 4 A%
fEWL (n=41,0 ~10 43) HFfEWH (n =77,11 ~20
) G (n =53, >20 43) .
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1728 d WHUGKETT , AR SET-VE BT 2 . MRE
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1.4 Seit2frdk SR SPSS 27. 0 4 4b R
THECOR LUV B % (% ) 3R, AL IR L RCR T ) fa
By s I R ORI & + s 21,2 2] LR
ML FEA ¢ K B, Z A H AR F R R
Spearman ¥E T LI Gal-3 \MICA .25 ( OH) D /K5
I % ™ B AR B I AH G s Z2 I R Logistic 43471 Z4F SP
HIF RF BE G IET R N 2 ; 2 H TAERHIE
(ROC) Hh £ -4 ML 7E Gal-3 \MICA 25 ( OH) D 7K 3%t
ZAE SP A RF BEHUSSET- MBI, P <0.05
RERAGITHERE L,

2 # B

2.1 2 43 Gal-3 MICA 25(OH)D /K F i RF
MM Gal-3 \MICA K- T9E RF 41, IfiLiF 25 (OH)
D KPR TAE RF 4 (P <0.01) , W 1,

£ 1 dERF 45 RF 4 Z4E SP L% Gal-3 MICA 25(OH)
D KFELLEE  (x+s)
Comparison of serum Gal-3, MICA, and 25 (OH) D lev-
els between non RF and RF elderly SP patients

Tab. 1

ERFA 171 4.13+1.05 14.85£3.14  43.27 +5.31
RF 41 171 5.78 +1.34 23.33+4.26  31.45+4.18
4 12.674 20.954 22.872
P1H <0.001 <0.001 <0.001

2.2 AFEYREREEE Z4 SP A 9f RF B & 175 Gal-3 .
MICA 25(OH) D 7KLtk FEFw 15 &, Z4F SP
A9 RF BT Gal-3 MICA /K& FH 5 , I3 25
(OH) D KB A (P <0.01) , WK 2,

x2 AFWEHEELE SP G I RF B& MG Gal-3, MICA 25
(OH)D /KFHHE  (x2s)
Tab.2 Comparison of serum Gal-3, MICA, and 25 (OH) D lev-

els in elderly patients with SP and RF of different medical

conditions

" Gal-3 MICA 25(OH)D
Al g (pg/L) (ng/L) ( nEno]/;)
Kfewd 41 4.56 +1.01 17.24 £2.21  40.34 +£5.14
hfEirg 77 5.78 +1.14 23.25+2.67  31.65+4.32
mEWE 53 6.72+1.23 28.17 £2.45  24.28 +3.26
FiH 41.512 221.162 165.574
P1H <0.001 <0.001 <0.001

2.3 Il Gal-3 MICA 25(OH) D 7K 595 1 /™ & 4
FERIA M Spearman AHSEPEHT BN, B4 SP &
Jf RF BB 15 ™ H AL 5 1M Gal-3  MICA /K5
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Fbe BT 28 d,171 Bl &4F SP & Jf RF AT
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s /MR (PLT) (I LEF(SCr) g, 25 7 o481t
Y (P>0.05) ; SET- WAL A H5 50 ( Pa0,/Fi0, ) |
I3 25 (OH) D 7K AR T A= A7 41, LA 38 s ]
APACHE Il $#4% 117 Gal-3 MICA 7K1 T4 170 40
(P<0.05), W% 3,

2.5 ZHEK Logistic 7- &4 SP & Jf RF B # Tl 5
FET-HISCIIN R LLUBAE SP &I RF B WG R 17
RENHAEE (M7 =0,08T-=1) K EI PHER
W HAE N B AR T Z R Logistic FIH M, 4558
B HUAGE S A1 APACHE 11 3743 5 L Gal-3 5
MICA &5 Z4E SP 491 RF BE UG FET- AU ST fG [
K&K, Pa0,/Fi0, {7 .25 (OH) D & Ay 4 57 f 4 &R
(P<0.05), %4,

R4 FHWEA SP AIF RF BETUSSET- ML HE Logistic [1]
AT EE 2R
Results of multivariate Logistic regression analysis on

Tab. 4
prognostic death in elderly SP patients with RF

R B1H SEH Waldf P{i ORfH  95%CI

HUBGE SR 0.923 0.305 9.167  0.002 2.518 1.385 ~4.578
Pa0,/Fi0, M -0.600 0.235 6.511 0.011 0.549 0.346 ~0.870
APACHE I35 1.150 0.273 17.733 <0.001 3.157 1.849 ~5.391
Gal-3 1.183 0.286 17.108 <0.001 3.264 1.863 ~5.717
MICA &5 1.414 0.36215.276 <0.001 4.116 2.025 ~8.368
25(0OH)D # -0.853 0.229 13.885 <0.001 0.426 0.272 ~0.667

2.6 I Gal-3 MICA 25( OH)D /KF-XFZ4E SP &
JERF BEWEAT B HMANE L6 IME Gal-3,
MICA | 25(OH) D 7K~F-Fph 5HE G f 2 4F SP & JF

RF B W5 5L T2 1) ROC H £k, I 713 ph £ i fX
(AUC) , 45 R 7R . I 7 Gal-3 \MICA .25 ( OH) D 7K
K =HW A W A SP & JF RF B & WU SET- 1
AUC 435124 0. 855 ,0. 850 .0. 835 .0. 968 , = F 4 1
AUC KT Gal-3 \MICA 25 ( OH) D 7K - &g i 0]
(Z=3.6003.652 4.001,P ] <0.001), W75 &1,

&5 M Gal-3 MICA 25( OH) D /KFXf 45 SP 4 JF RF i

AU FET B A (E
Tab.5 Predictive Value of Serum Gal-3, MICA, and 25 (OH) D
levels for prognostic death in elderly SP patients with RF

S8
S oW BEE AUC  95%CI  URTE RS j;;gz
Gal-3 5.98 mg/L  0.855 0.797 ~0.912 0.843 0.692 0.535

MICA 28.30 ng/L.  0.850 0.791 ~0.909 0.804 0.683 0.487
25(0OH)D 32.26 nmol/L0.835 0.775 ~0.896 0.824 0.700 0.524
=HIA 0.968 0.945~0.992 0.961 0.883 0.844

B 1 i Gal-3 MICA 25(OH) D K F-Hijll &4 SP & Jf RF
HBEBUSHLTH ROC fhZL
Fig.1 ROC curve of serum Gal-3, MICA, and 25 (OH) D levels
predicting prognosis and mortality in elderly SP combined
with RF patients

&3 ARG EE SP 5 RF B IR/ FAFIE LU

Tab.3 Comparison of clinical/pathological characteristics of elderly SP patients with RF and different prognoses

moH WA (n=120) BT WA (n=51) ek P
BEH(% ) ] 61(69.32) 27(30.68) 0.064 0.801
FE (x x5, %) 68.89 +5.36 69.14 £5.22 0.281 0.779
W KRR [ (% ) ] 57(71.25) 23(28.75) 0.083 0.773
PLT(x +s, x10°/L) 104.25 +15.76 102.34 +14.62 0.740 0.460
SCr(x +s, wmol/L) 170.31 +21.58 172.12 £21.89 0.500 0.618
HUAAE S E] (x +5,d) 8.65 +2.64 9.66 +2.85 2.235 0.027
Pa0,/Fi0, (x +s,mmHg) 142.36 +15.69 136.24 +14.36 2.392 0.018
APACHE Il #¥43 (% £5,47) 27.38 +3.15 33.14 +3.28 10. 805 <0.001
Gal-3(x s, ug/L) 5.27 £1.20 6.98 +1.52 7.852 <0.001
MICA (& +s,ng/L) 20.38 +3.12 30.27 £4.26 16.923 <0.001
25(OH)D(x =s,nmol/L) 34.50 £5.05 24.28 +3.37 13.242 <0.001
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A R AR TR AR 46 20 B R e 3 i R vk s g it
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Jf RF B TG LT M MG 6 R &R 48R J 3 TS e T
5 Gal-3 mRIBKTA K, LA L Eg R, &4
SP &7 RF BF M Gal-3 263A/K T 5 B F AN
(AR SR AR A i it | SRS 4 S Bt L 2 2 4
FETNIE VIR G , TS 00 BB T

MICA J&F MHC T ZEEEAHOCER A%, M i B
YL R S 2 e E MICA 922 3%, T firh 2% 94 20
20 A P BTG ASIEA T B I, DA R BB 1 SRR s 1) 41 A
SR Farzad 2517V ST & PR, COVID-19 i
TR MICA 7K 7 2 T RN, % 1 I T
MICAZKF 5 COVID-19 # & kK4 RF &, ilfE R
COVID- 19 f8 35 Il IR ™ | 2 B 0 4 9 dn & W0

Gutiérrez-Bautista 25" IF57 & B MICA * A9 254 KA
5905 B IR 2R P B VA OG , MICA 2543 3 A (4 7 75
FIRESE SR F AR A (NK ) 20 0% 248 i 3574 MICA * A9
SN HE TR AT BB SARS-CoV-2 JEYL AR IR M 95055 1Y 16
B E . AIFFTEE R B RF 418 105 MICA %3k
KV TAE RF AR5, K U] MICA /K-F-F & g i# RF
KAz, MICA TEARAE e | e A 0 20 B8 3 103 Hh 3Rk
KRR T, 524 SP A 3F RF A ™ S
A 7R MICA =Rk & #4E SP 5 JF RF %
W AL RN 22— FET-W.2H MICA /K- TAAF
WA, F#AFE SP &I RF B H UG IET- M faR N %,
$E7R MICA iR I SR 1 , 5 KB T-, 255 L
SR HEI MICA 7KV (8 T i 5 il 2 SR e o R o
B AR B K 18 5 1 s 1y S B0 A R 1k PR P B R 2
SRR NK 20BN T 20 i D ek 55 , S B0k 8 55 4
M BRAE S FREA S0

25(0H) D 2442 D AR =2 al =4, 25
(OH) D MY Rk = 55 75 M I W2 T Ja A A it S
A 9 41 PR 7 7K S T v A 96 B 3 1 AR AR AT O
Li 252V & BN S 25 (OH) D Vi B 55 I 1% 58 Jak e
EHAE, 25(0H) D R R 5w, A B T g &
YA R - IL-1 IL-6 \IL-12 \TNF-o [ IL-17 FIFHEE v,
W IE S B R IR R I BUp B A, 76 )L ZE 0 3 Rk
1 COVID-19 o & 45 5 52 B S pe 98 5 1R A2 L 1k
Ah, Qiu 2P BFSE K IR COVID-19 YL FE & 20 5 % 25
(OH)D KV R EMTaEREM, 5RERF IL-5 &
RIS, A COVID-19 i /™ 55 B 1Y 2t 7 & [
2, AR R 5 COVID-19 FE 7= XU By T [ %,
AAFFEL R B  RE 4837 1% 25 (O0H) D /KPR T
I RF 41855, #2718 25(OH) D JK-F [ S RF &A= A
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