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BET M. LR EFEXTEEA . E ARDS 41 ARDS 417 miR27a 7KK K [ AK , FOX03 mRNA /K&
WIVE(F/P=77.352/ <0.001.62.956/ <0.001) ; &8 WF 4 v J8 W5 4 T J3 W 4175 miR27a 7K B KM , FOXO03
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BAEEAENG ST ARDS 875 28 d FET-% 4 30. 56% ( 33/108) o AFIHE I HLAIE U ) SE . FOXO3 mRNA Fh&5
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[eggim ] Sheiliog; SUPENPIRE A L5 GAE; UMEMZIR 27 a; SCRHER 1 03; P AR WG B4 A

[FES%ES] R563.1 [ZERtRiZamE] A

Relationship between serum miR27a and FOXO3 and disease severity and prognosis in elderly patients with severe
pneumonia complicating ARDS Jin Xian™ , Shao Zhenhua, He Mei, Jiang Jun, Wang Zhian, Ren Lei. " Department of
Critical Care Medicine, Jingan District Central Hospital, Shanghai 200040, China
Funding program: National Key Research and Development Program " Research on Prevention and Control of Key Chronic Non—
communicable Diseases” (2018YFC1311902) ; Shanghai Jingan District Health Research Project Program(2022MS01)
Corresponding author: Ren Lei, E-mail: JALNRI928@ 163. com

[Abstract] Objective To analyze the relationship between serum micro ribonucleic acid (miRNA )27a, forkhead
framing protein O3 (FOXO3), and the severity of the disease and the prognosis of elderly patients with severe pneumonia

complicated by acute respiratory distress syndrome (ARDS). Methods One hundred and eight elderly patients with severe
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pneumonia comp licating ARDS (ARDS group) and 72 elderly patients with severe pneumonia not complicating ARDS (non—
ARDS group) admitted to the Department of Intensive Care M edicine, Jingan District Central Hospital, Shanghai, China, from
October 2022 to September 2023 were selected, and the patients in the ARDS group were divided into a mild subgroup of 26
cases and a moderate subgroup of 34 cases according to the oxygenation index. The patients in the ARDS group were further
divided into 26 cases in the mild subgroup, 34 cases in the moderate subgroup, and 48 cases in the severe subgroup according
to the oxygenation index, and were divided into 33 cases in the death subgroup and 75 cases in the survival subgroup according
to the prognosis at 28 d. In addition, 60 healthy volunteers who had medical checkups during the same period were selected as
the healthy control group. Real-time fluorescence quantitative polymerase chain reaction was used to detect serum miR27a
and FOXO3 levels, and TargetScan database predicted the binding sites of miR27a and FOXO3. The correlation between ser—
um miR27a and FOX03 mRNA levels was analyzed by Pearson/Spearman correlation, multifactorial logistic regression was
used to analyze the prognostic factors of elderly patients with severe pneumonia complicated by ARDS, and the subject work
characteristics (ROC) curves were used to analyze the effects of serum miR=27a and FOXO3 mRNA levels on the prognosis
of elderly patients with severe pneumonia complicated by The predictive value of death in patients with ARDS. Results Se—
rum miR-27a level decreased and FOXO3 mRNA level increased in healthy control group, non-ARDS group and ARDS group
(F/P=77.352/<0.001, 62.956/<0.001); serum miR-27a level decreased and FOXO3 mRNA level increased in mild, moderate
and severe subgroups, and serum miR-27a level decreased and FOXO3 mRNA level increased in mild, moderate and severe
subgroups. subgroups serum miR-27a level decreased and FOXO3 mRNA level increased sequentially (F/P =83.597/<0.001,
111.833/<0.001); there was a binding site between miR27a and the 3'-untranslated region of FOXO3 from 3257 ~3264 Sites.
Serum miR-27a was negatively correlated with FOX0O3 mRNA levels in elderly patients with severe pneumonia comp licating
ARDS (#/P= -0.736/<0.001), and oxygenation index was positively correlated with serum miR27a levels and negatively
correlated with FOXO3 mRNA levels (#/P =0.751/<0.001, - 0.785/<0.001). The 28-d mortality rate of elderly patients
with severe pneumonia complicated by ARDS was 30.56% (33/108). Increasing age, prolonged duration of mechanical ventila—
tion, and elevated FOX0O3 mRNA were independent risk factors affecting the prognosis of elderly patients with severe pneu—
monia complicating ARDS, and elevated oxygenation index and elevated miR27a were independent protective factors [OR
(95% CI) =1.199 (1.033 —1.393), 1.547 (1.009 -2.373), 1.108 (1.040 —1.180), 0.973 (0.958 - 0.989), and 0.903 (0.844 - 0.
965)]; the areas under the curves of serum miR27a, FOXO3 mRNA levels and the combination of the two in predicting
death in elderly patients with severe pneumonia complicating ARDS were respectively was 0.784, 0.786, 0.879, and the AUC
of the combination of the two was greater than that predicted by serum miR27a and FOX0O3 mRNA levels alone (Z/P =2.
550/0.011, 2.963/0.003). Conclusions The decrease of serum miR-27a level and the increase of FOX0O3 mRNA level in eld—
erly patients with severe pneumonia complicating ARDS are closely related to the disease exacerbation and poor prognosis,
and the combination of the two is of high value in predicting the death of elderly patients with severe pneumonia complicating
ARDS.
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T T L DX s I g FRE B 2E RSO & A FERE Al 4R 3T
& ARDS B 108 -y ARDS 44, 5 67 f5], & 41 ],
AEHE 60 ~89(73. 12 £6.75) &5 BAFEHIE M R AIF K
ARDS ## 72 ik 3E ARDS 41, B 44 {5, 4 28 ], 4F
1% 60 ~88(74.17 £6.90) 2; Jj HE IS B [7] 1] 2 4F {4
R A B i B 60 491 A ke R Xt HR AL, 55 36 141, £ 24 f5;

AEHS 60 ~89(73.03 7. 14) %o 3 4Pk FAERS 4%
ZRTGIFE L (P >0.05) , BAA . AR5
SERRASTRZ B2t vE [(2022) (8845 39 & 1, 2R,
R M R BT 2 B AN R 1

1.2 JRBIEREbRE (1) IARRHE: OF#R =60 %

QMR A1 S T il 4 5 RE ili 42 9 & ARDS; @
FEN R A5 A (B 2002 5ORE il 2% 1 IR 52 Bk & K 3k
PO S W bR i @ARDS 454 (Bt VI A L5
AiF: FEBK B 5 SO 32 W b v ) I B 6 T3 %5 Rk 5
# o (2) HEBRBRE: O Il 45 4% 12 1 BH ZE P il 9
9 (12 BELIH) SRR & B AN B A5 H Al s : )i
A 2R M B 45 RO B 2R ) NG
JigEd B s @ A B 9% M e B FL I 4T Uik
Hi.

1.3 WdE bR 5 77k

131 BORMSCER: PR5I ARSIl 98 28 80 (4 X/ B2 BE
ARAFPERT58) R 0 ARG St S Al 55 « B ARG 3 A<
() 1240 AR50 ol LT i PR 25 &L € R I 2 1~ B
1.3.2  [l7% miR27a.FOX03 /KK BT AP
I Rl R X R 2L A Ay o) >R £ 25 MBI K 1L 4l T
EDTA $i#E% o 30 min, 2.0 B L2, ARG T
—80°C VKAR ThAFill o 4% HE g s T MEE A I RHE I A7
PN R AER) RNA SR £( a5 RC112-01) 156HH
PFARICE RNA , # B pig 5t 280 3 A M) RHBCA B ] 42
BRI SR & (4% DVBOTA) Ui B 45 30 % 5y
¢cDNA. 1) cDNA 4 # #i, miR27a LI U6 K 1§ %,
FOXO03 LA GAPDH N2, i 4Ia 2 X AE R (1 TEE)

JREA5 A7 PR W) B AL 1) S B 5 o e o SR A i R i
& (Gi's 11203ES03) P BB 79 . MR R: 2 x
Master Mix 10 wlv F3#E5[#97 0.5 wls FHE5147 0.5 pl.
¢DNA 2.0 pl it DEPC 7K % 20 wl; 52 41 FiAs v
95°C 30 s 1 ¥R, AF M 95°C 5 s 40 ¥k, iB K HEfif 60°C
40 540 K. 65 ~95°CL ML, H 27 3R
IM13% miR27a.FOX03 mRNA 7K. 2|4 it 4 FF
iAW) TR BRZA W A, miR27a _EiF514) 5 -AAG-
GAGCCCCACGAGAAAAA3", FiiE5|4) 5 “ACCGAACT-
TGCATTGATTCC3 & U6 L ¥iF 51 4 5 “CTCGCTTCG-

GCAGCACA3 ", T U5 ¥ 5 AAACGCTTCACGAATTT-
GCGT3 ¢ FOX03 L jif 51 ¥ 5 “ACACTCCAGCT-
GGGTCCCTGA3, it |4 5 TGTCGTGGAGTCGGCAAT-
TC3: GAPDH |35 |4 5<«CTCGCTTCGGCAGCACATATA-
35, M5 149 5~ ACGAATTTGCGTGTCATCCT3%

1.3.3 miR27a 5 FOXO03 {45447 S5 10 : 3@ 1 Tar—
getScan KU/ https: //www. targetscan. org/vert_72 /i
I miR27a 5 FOXO03 HYZ5& 17 1.

1.3.4  BAEFEARENG R I A& ARDS B350 1E FHUS 73
H: BAEHEAEMIRIF K ARDS [B# ARG A & 15
B BNk il 4 3 /W SRR BE) 3 ok R R I 4 (200
mmHg < EHAETEE<300 mmHg,26 iy R EE 4 (100
mmHg < %848 %1 <200 mmHg, 34 #]) .5 E W4 ( &
BB <100 mmHg,48 i) o JFFAHR I & 4 HAE il 58 I
A& ARDS f£55 28 d Filf5 1H O/ A AT W40 33 i FilfE
TV.2H 75 1.«

1.4 Geiteedrik # 1 SPSS 28. 0 Geit~w ik fh ity
HARALFE . BRI R (%) Foom, AT x°

K IR AR SR & £5 30,2 4 H] HUBCR
e K5 A RS AT LD M(Q,,Q,) Fon, R U
K 56r; #H 54 % FH Pearson/Spearman #H 3¢ 01 £

K2R Logistic [IJA73 B WU 5200 K 315 23 3230 TAE
$EE ( receiver operating characteristic, ROC) il £& /3 tfr
IM7% miR-27a.FOXO03 mRNA 7K - 7 i 3 45 # A4 i 5

Itk ARDS BESET-IMHE. P <0.05 H2EFAGIT
2 & R

2.1 3 27 miR27a.FOX03 mRNA /K3 Hh i i
Fexf I ZH  AE ARDS 25 ARDS £ [fiL i miR27a 7K FAR
WA, FOX03 mRNA /KSR R FF s (P ¥ <0.01)

WFE 1.

F1 3400 miR27a.FOX03 mRNA /K F-H#  (+s)

Tab.1 Comparison of serum miR27a and FOX03 mRNA levels
in the 3 groups
il % miR27a FOX03 mRNA
flt xR 20 60 1.34+0.18 0.77 £0. 11
9k ARDS 44 72 1.12 £0.25 0.97 £0.15
ARDS 4 108 0.87 £0.15 1.17 £0.19
F1{a 77.352 62.956
P{H <0.001 <0.001

2.2 IfiliE miR27a.FOX03 mRNA 7K 76 A 5] 95 1% 2
B AR TERENT R 9T % ARDS HFH i R4
HRRE I 4 R W 4 I T miR27a 7K P 4K R B I
FOXO03 mRNA JKPARK T (P ¥ <0.01) , WK 2.
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F2 I7E miR27a.FOX03 mRNA 7K F-7E 7R [R5 5 F2 B 2 4E
TAEMT I % ARDS f25 A%
Tab.2 Comparison of serum miR27a and FOX03 mRNA levels

(xxs)

in elderly patients with severe pneumonia complicated by

ARDS of different disease degrees

HoH ik miR27a FOX03 mRNA
REWA 26 1.01 +£0.09 0.94 +0.08
S R 2% 34 0.95 £0.10 1.14 +0.11
EETH 48 0.74 £0.10 1.32+0.12

F A8 83.597 111.833
P1{H <0.001 <0.001

2.3 I miR27a.-FOX03 mRNA /K5 & &850
M & TargetScan % 45 JFE 7 U, m1R—27a 5
FOXO03 f 3 <k BHi% X 3257 ~ 3264 Ab 77 145 4 i
(&l 1) o Pearson #H5CHE 4T 2 7R, L7 miR27a 5
FOX03 mRNA /KF 2 M AH XK (r= -0.736, P <
0.001) ; Spearman A &4 43 ik 75, 1fil ¥ miR27a 7K
PR G HEEUE IEAH G, FOX03 mRNA 7K1 5% 548
BRI r, =0.751. —0.785, P ¥ <0.001) ,

B 1 miR27a 5 FOXO3 &4 fir 15 4]
Fig.1 miR-27a binding site map with FOXO03

2.4 KRB ZAFBEAE MR IT A ARDS [ Ik R
RS BAFFAEMR I & ARDS 3 108 4], 28 d

HET= 33 191)( 30.56%) o FET-V2H £ AR K TAFI6 I
A, AUBGE SR (R K T A7 G W4, A A 48 20 miR27a
RTAAE 4L, C 2 1. FOX03 mRNA & F 17
MZH( P <0.05) ,2 7 28 HoAl 7o} b 22 57 o it
EX(P>0.05) , W3,

2.5 ZINZE Logistic [B1J 50T 5200 & 4F FRE T 4 I &
ARDS A WEME 2= DL AR EAE it % JF & ARDS
BEWS(FET /716 =1/0) AR, IR 3 P <
0.05 T H ( 4F 84 MLARE RS RS2 A F8 5L C I 88
F1-miR27a.FOX03 mRNA) > B A5 &, @ 7 2 &4
HOE I 2 JF A& ARDS B # HilJ5 i 2 [ R Logistic [A]1H
R, 45 S R, A 18 . AL b GE BT E) AE K
FOX03 mRNA F} i o 5% Wi & 4F 5 5E il %8 7 & ARDS
BE TG RS GRS R 2R A A RO R miR27a F
ST RAPTI R (P <0.05) Lk 4.

R4 HNEFEREIEMRIF R ARDS & BUS WL K Logis—
tic 8119 73 #r

Tab.4  Multifactorial Logistic Regression Analysis Affecting the

Prognosis of Elderly Patients with Severe Pneumonia

Complicating ARDS

B R B SE{H Wald{ P OR{i  95%CI

ARG 0.182 0.076 5.695 0.017 1.199 1.033 ~1.393
HIGESPEIER: 0.436  0.218 3.997 0.046 1.547 1.009 ~2.373
AATeBTE  -0.027  0.008 11.578 0.001 0.973 0.958 ~0.989
CRMEMTE 0.012 0.008 1.941 0.164 1.012 0.995 ~1.029
miR27a FH&  -0.102 0.034 8.966 0.003 0.903 0.844 ~0.965
FOXO03 mRNA F15 0.102  0.032 10.093 0.001 1.108 1.040 ~1.180

£3  ANFETUS BTN R I & ARDS B35 I R 7R LA

Tab.3 Comparison of clinical data of elderly patients with severe pneumonia complicating ARDS with different prognoses

m A WA (n =75) T4 (n=33) X //Z A8 P&
PEHI (B %) ] B 46(61.33) 21( 63.64) 0.052 0.820
s 29(38.67) 12(36.36)
RIS (% 5, %) 71.96 +6.62 76.55 +6.31 3.365 0.001
Jili 48 2 [5( %) ] 1R ARAF Al 46 57(76.00) 21(63.64) 1.746 0.186
1 e AT il 42 18(24 00) 12( 36.36)
WG AR [ %) ] 28(37.33) 14(42.42) 0.250 0.617
Y [ %) ] 13(17.33) 8(24.24) 0.698 0.403
Hrbges (1 %) | o Il 25(33.33) 13(39.39) 0.369 0.543
BB 13(17.33) 7(21.21) 0.228 0.633
TR 19(25.33) 10( 30. 30) 0.288 0.591
MBS IR (% £ 5, d) 3.31+0.87 5.29 +1.20 9.658 <0.001
AR mmHg) ” 165.65(88.15,251.54) 70.83(53.74,98.81) 5.359 <0.001
BE A% (& =5, x10° /L) 12.60 + 2.53 13.51 = 2.57 1.726 0.087
MLAILEF( & £5, wmol /L) 84.96 +26.30 95.42 +25.14 1.930 0.056
1M JR 2 (% +5, mmol /L) 10.91 = 3.45 12.13 = 3.86 1.631 0.106
C R (x5, mg/L) 121.54 £58.59 148.99 +£49.43 2.348 0.021
WAE 2 5 (pe/L) " 4.62(3.17,6.94) 6.46(3.76,8.62) 1.831 0.067
miR27a( & +s) 0.92+ 0.14 0.77+ 0.13 5.494 <0.001
FOX03 mRNA( x +s) 1.12+ 0.17 1.30+ 0.15 5.413 <0.001

" MC0,.05) -
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2.6 [fiJE miR27a.FOX03 mRNA 7K X} 2 4F 5 5 fifi
RIF K ARDS FBAESET- MM E 2260 107 miR-
27a.FOXO03 mRNA 7K~ Bl 5 5K G 1000 2 4F 5 il
RIF K ARDS BH LT 1Y ROC i £E, 45 3 iR i
miR27a.FOX03 mRNA 7K~ f& — F B A Tl 2 47 5
FEFT 99 & ARDS (35 6T 1 i 4K 1 FL( AUC) 43
M4 0.784.0.786.0. 879, —HBEA 1 AUC KT 1Tk
miR27a.FOX03 mRNA 7K Bl #i i ( Z = 2. 550,
2.963,P =0.011.0.003) , 1,32 5.[& 2.

%5 (3% miR27a.FOX03 mRNA K- B 2 47 05 b 46
& ARDS B FETIANME
Tab.5 Value of serum miR27a and FOX03 mRNA levels for

predicting death in elderly patients with severe pneumonia

complicated by ARDS

_ - 2%
LR 7R e HEEE AUC  95%CI WURE R éﬂﬂ
miR-27a <0.93  0.7840.695~0.858 0.939 0.507 0.446
FOX03 mRNA  >1.22  0.786 0.697 ~0.859 0.727 0.734 0.461
CHEBG 0.879 0.802 ~0.934 0.849 0.800 0.649

B2 i miR-27a.FOXO03 mRNA /KF- Bl 32 4F A fili 5 I
& ARDS ST ROC ik

Fig.2 ROC curves for the prediction of death in elderly patients

with severe pneumonia complicating ARDS by serum miR-

27a and FOXO3 mRNA levels

3 04t i

ARDS Sl 1 4% Fh 175 5 PR 22 5 |k oy st LA 92 o) EL
e B A HEA T 36 1 2 VE IR S0 , Hode i 2
T i Ak 52 Il R RPN i 2 45 B i —
O L7 5 3 37 TP 94 A0 4 L9 0 A O T A K i
AR AR A% SR R TSR (40 S ]
B WL S P IS T, 15 % 2 B A M R,
TR0 S5 ARDS!™ o AR FAT I 46 9F % ARDS B

AL G EIIREGR LR £« B T e AT G
PEZRGEAR T i [ AR A A5 e 5, AU H R TR RUA
TP JATPMERE A Rk 2 e sl it
Gk R WA R & ARDS A & e (A% O AL
e B 38 o W PR A Rz R P R 4T, 396 o i v —
21 i A5 RS A L 51 A R R R RS T T A 2 ARDS &
HERIES . miRNA —Fa el 4D RNA, i 15 5L
DR AR S P A7 a1 235 5 7 B S I /K S IR s 6 R 3R ik, AT
%5 ARDS #f f2" . miR27a & i T A % 4 1k
19p13. 12, BEAAF 5T £ i HAe Wk i i 9 VE H L i
AEIFGE KB miR27a IR Sl bk i R e T Ha B
S0 S AE , miR-27a 16 46 BR B4 75 5 19 A ¥
- B AN R A A IR e 5 L T E miR-27a BEFE [
TR G T UL P 3t / 4 P B B/ Wil sl o i 0 2K
FHES5E B, F I 14 2 (interleukin, L) 6 2512 45 4
JL R T35, DA At 4 S K T T S8 1) 400 M A5 44, e
miR27a Z5ili R idFE. HLEHE , miR27a i %K HE
AR P Toll BE3Z 4K 4 /%% K F «B( Tolldike receptor
4 /nuclear factor kB, TLR4 /NF+«B) 1558 % , i 4%
KRB 26 e S B3 405 1 o Big 22 M e T 1 I 7
ANERABEAS ] miR-27a B8 R B R R 1 5 7k ) &
A [RI IR 2 25, 4 B4R 4 4t DR -2 32k, b i o
TRAEVE T 0 o HR miR27a i X £ Fft 5
DR T SOt 8 45 EL A B B A AR B VR . AR 9T 45 AR
7N TEFEXT R4 L JE ARDS 41 ARDS 41 IfiL i miR27a 7K
ARG, 32 R A5 135 miR-27a 7K - 5 4 4F 55 4 fili
Ik ARDS 6. S5HE WoR , BAF FAE Ml R 0F &
ARDS HB3# 1ML miR27a 7K - i 2 17 I = 1fi ALK
miR27a T 5 A B2 4 FAE il 98 I % ARDS B3 il
Je AR ST AR R 2R L X B R RIS miR27a K52
AETAEMG R IE & ARDS B E BRI E MBS A R4
Ko HALHI AT BE 2, miR27a BE 0 ) 7 # TLRA /B FE
SRR F 88 /NF—B {5 538 5 , ol /42 4 41 Jifd (K] - A
AR ML %6530 3 PR R, 9 o i 58 96 2 2 N 2 Je R it
ol A e A PG 5 ek /D il b R il R AR T,
M A AR AN 46 0F & ARDS i s .
FOXO03 /FOX03a J&—Ffi 5 B LR 1 5 s K+, B
A VAT AR AR 28 M BN e R~ 14 A . DNA
1652 2 1 W 200 00 T I R P S 2 R
Chen 45" SZI0 3258 , FOXO3 75 I e 1L P98 13 /) Fl i
R ek b IE, RSB FOXO03 fedi il 48 v 73
ik , T A 4 Pt 0 P R T 3009 Bl 5 5. Zhou
4521 S A R FOXO3 figsiad il NOD #3214
IR A AR 3 R /MRS Ak, U ok SR gl K
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B0 1 K RIS R M I . 0] FOXO03 ik BE kL
S0 BEL A U440 TLH B IL2 45 4 e 73205 ™
XEERFFE R FOXO3 75 fili i 4 M 5 1o 40 49 Hh & 4%
SR . [REFSERGE R4 FOXO03 REWER Mk 2R 75
SRR IR o AT S S R (R X B
4k ARDS 41 ARDS 41 Ifi 35 FOX03 mRNA 7K-FAK % T+
BRI FOX03 mRNA 7K 5 324 55 it 48 -
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