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[Abstract ] Objective To analyze the change of serum ferritin level in patients with acute respiratory distress syndrome
(ARDS) , and to study the evaluation value of serum ferritin in the diagnosis, severity and prognosis of ARDS. Methods A total of
106 critically ill patients hospitalized in the comprehensive intensive care unit (ICU) of our hospital from December 2019 to December
2021 were analyzed retrospectively. The serum ferritin, procalcitonin (PCT) , interleukin-6 (IL-6) , C-reactive protein ( CRP) , leuko-
cytes, acute physiology and chronic health evaluation II (APACHE 1II ) score, sequential organ failure assessment (SOFA) of all en-
rolled patients were collected on the second day after entering ICU. The general demographic data, basic diseases, ICU hospitalization
time and clinical outcome were also recorded. The correlation between serum ferritin level and the severity of ARDS was analyzed. The
evaluation value of serum ferritin in the diagnosis and prognosis of ARDS was also analyzed by receiver operating characteristic (ROC)

curve. Results 9 patients were lost to follow up. Among the 97 patients, 60 cases (61. 86% ) were diagnosed as ARDS. The serum

ferritin in ARDS patients was significantly higher than that in non-
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BB 210001 H5T, R RO B2 A B 2 o P B e ARDS patients [ 934.25 ( 564.43-1650.00 ) ng/mL wvs 261.30
2RLFUNG T A A B O R (115.90-395. 25) ng/mL, P<0. 001 ]. The proportion of patients with

BRAEE VF M, E-mail : xubiao3000@ 163. com severe ARDS in high serum ferritin ( =615. 3 ng/mL) group was sig-
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nificantly higher than that in low serum ferritin group (26. 53% wvs 6.25% , P<0.01). In addition, as the severity of ARDS increased,

the percentage of patients with elevated serum ferritin also increased (34.78%, 42.86%, 81.25%, respectively, P<0.01). Depen-

ding on the ROC curve analysis, serum ferritin could identify ARDS patients with sensitivity of 78. 3% and specificity of 86. 5% ( AUC
=0. 83, 95%CI=0.74-0.92, P<0.001). ROC curve analysis also showed that serum ferritin could predict 28-day mortality in ARDS

patients with sensitivity of 79. 3% and specificity of 83.9% (AUC=0.84, 95%CI=0.74-0.95, P<0.001).

Conclusion Serum

ferritin level not only is related to the severity of ARDS, but also has good predictive value for the diagnosis and prognosis of ARDS.

[ Key words ]

o 51 &

ST 38 25 S AIE (acute respiratory distress
syndrome , ARDS ) 52 f Z2 Fh A (Bt ¢ i8¢ | e 2
SiE SMITAE ) 51 A — il PR WG HOAE , T2 B R B
SH AT P R R A R 35 P AR SR TILAE , K 3 AL
TRERA T ARDS (9 &R ALH 1505 54, ¥
e JAE RN B A s 2 05 Bk
HEARANERN F LR Z —, B — AR
HER, W2 —Fp 2V A 1, S 2 g R
SEANAE A T A L [R]J1 , BF5E K B, ARDS SR A
e iR IR AN APNN I 3nE: RPN
TR AR S A B A B ok R RT  v BRAR
P R T T ) LT R A A BT L e
ARDS &A= A5 3 43 AT I 4k 2 1 K
-, BTESR S LT 2R AR L6 ARDS 12 W F S /Y $
TAE, IR S ARDS ™ S FE R AR G, LAY
Al RFIIUN ARDS S AR T 7 S F ek 3
i B AR R

1 BERHS ik

L1 BRsxds BB 2019 4F 12 A % 2021
4 12 ATEFe B 25 G AR 4 bs (1CU) fERBERY 106
BIBRF IR TR, HADRE: DER =18 ¥ ;02
A BRI PE (R 143 ( acute physiology and chronic
health evaluation Il ,APACHE 11 ) =15 %3 ; @k 7 %
B354, HEBRPRME . DICU fEBERT R <72 h; @QBEA:
ARSI ; @ F IRECH A R A2 4h ST R
U 5 @ He 320 e BTIR B A 5 4 R0 3R 9T 9
M2, ARDS {912 Wi 2 [ 2011 4 ARDS A4k
PRI

L2 #MRFGE WEIAEE N MERE N RS
ZJF (procalcitonin, PCT) | [ 40 i /- -6 (interleukin-
6,1L-6) .C JZ )i #E [ ( C-reactive protein, CRP) | 140
f St B M R PE 2 1T (APACHE I35 ) |

acute respiratory distress syndrome ;ferritin ; diagnosis ; severity ; prognosis

P # B D1 6E 5 4 1 43 ( sequential organ failure
assessment, SOFA) | JFic s B E 10— N H 22508,
LRI 1CU X Bg I 8] | Il R 5% 9 45, IffL 15 4k 2
H \PCT IL-6 ,CRP \WBC HAGI INf [7] £3 24 50 825 A
ICU %5 2 K, WA TE R= I # K I, APACHE 1T
PEr A SOFA P4 i [R]— R BF 583 7 3 A ICU 5
2 REFHFEAT PRIy, LN BREE AR SR T Atellica
IM 1600 4= [ 3l A6~ K 6 S 22 3 A AN (P8 o8 1] 1
AN ED) LA 2 0l ok FH & ) @ A 48 ™
WS IR AT LA A 8 s 2R A b
$0(615.3 ng/mL) Ny 53 a5, 43 h e LG R 4R 4
(=615.3 ng/mL) FK LI 28 H 4 (<615.3 ng/
mL) . FIAIMARIED 3L TR A TR0 ARDS 4
NRRPE PR EIE,

1.3 SHitEHH  RH SPSS 23.0 #iF 4143t
O3MT o TR BRI A SR G IR A, LA B+
PREZE (xs) 3278, AL IR FEBCR FHA S, FEAS ¢ 46255 B
B2 R AT G IES M M(P25,P75) %
N R HAESEG S, THEOR RO 1 23 He 3R
7 AR BRI XA B0 5 Fisher RS HARI T, 1175
BREE 55 AR AETE bR A A OCHE R H Pearson #HC
P AT, R AZ I #E TAEFREE (receiver operating
characteristic, ROC) [ £& PF 4 il 35 2k 28 1 7K S X%
ARDS Wi HITUS BB (., DA P<0. 05 2225
EEN -

2 & R

2.1 —fEHER MRAEGAHERR AR S A
106 i, Ho o 91 0535, e 28 97 BN A Ge it 43 #r
Horr 5 60 1, % 37 i, A #% 21 ~96 %, V- 4E Y
(76.23+15.36) %, F-¥ APACHE Il ¥¥4)(21.59+
5.89) 41, ¥ SOFA P43 (8. 47+5.71) 41, *F-#4 ICU
{EBERT 8] (17.18 £13.35) d, 28 d %5 5E # 29 1
(29.90%) , £ # 68 1] (70.10%) , ARDS H# it
60 1l (61.86%) , e B v B HE ARDS R



. 244 -

R EIB R G 2022 4F 5 H 5 24 B 3 W] Military Medical Journal of Southeast China,Vol. 24 ,No. 3, May,2022

4350k 23 1 (38.33%) . 21 il (35.00%) . 16 1l
(26.67%) ;9E ARDS i # 37 % (38.14%) ., WeAE
1CU $5c 5 DL PR EE R i 4% (40. 21% ) , HROh Ik
BEAE (25.77%) A5 (11.34% ) W 2 i 1L A8 9%
(10.31%) 2V IKEE G AE (8. 25% ) ALY L
4.12% . BRA: L ab 0% O 1, A JF & i e 40 i)
(41.23%) , i 1M B9 33 4 (34. 02%) , Bl R 27
#1(27. 84%) , L5 26 11 (26. 80%) . W 1,

2.2 MEREASABEREKTIRLE  Dnyg
BREE P2 8 (615. 3 ng/mL) g or A A5, 43 Sk g i
THEREE 2 49 BRI S SRR I 4 48 1], 2 4l
AR P R WO 1CU ik R 45 5 T F
PRI TG T FE L (P ¥9>0.05) , BA W] ik,
M R 1 2H 5 B9 APACHE 11 3743 . SOFA 3T
4328 d AR PCT IL-6 .CRP ¥4 g 2 = TG i 75
BREEIZH (P $4<0.05) . 5 M5 2R 40 B ARDS
FRAE O v IR T 2R R (14 (P<0.001) .
I8 R 4L RS B I 40 TCU A B B[R] 2 7

®1 NAREEEFRKRZLLE

TR SR E A, ZR LG IT2EE L (P>0.05)
W1,

23 MBEHEASEHARERRNBEXSH
Pearson A/ 45 R W7s MG ERE A5 IL-6(r=
0.247,P=0.026) .CRP(r=0.348,P=0.001) . F12H
Mi(r=0.232,P=0.022) Y2 IEM K,

2.4 MiE%EBS ARDS TEEEMXER ARDS,
4 ARDS A& B AL I TE 2R A IR B 43 0 [ 934. 25
(564.43 ~ 1650.00) ] ng/mL. [ 261.30 ( 115.90 ~
395.25) Ing/mL, 2 A G it F E L (P<0.001)
ML (L O B ARDS B L 01 i 35 s TR
MERE M X =7.24,P=0.007), L% 1, F&E
ARDS J™ 2 B (38 0, v 10035 8K 2R 1 R T o Y
A5 L Bl Z 38 (43 00 R 34.78% | 42. 86% .
81.25%) 4l 22 S B LA G it # B L (X =
9.333,P=0.009), i L4 i /R 2 8 B ARDS 2
[ P EEE ARDS Z A2 R B EA G m X (P
553514 0.004.0.013) , WLIK 1,

L/ PDUSNES

P LT B A 41 R Bk A 4

H (n=97) (n=49) (n=48) P
R (xts, ) 76.23+15. 36 74. 47£16. 63 78.02+13. 88 0.256
PR3 n(%) ] 60(61.86) 32(65.31) 28(58.33) 0. 480
WEAEFE ARG [ n( %) ]
PN 40(41.23) 17(34.69) 23(47.92) 0. 186
RS Ts) 33(34.02) 15(30.61) 18(37.50) 0. 474
BRI 27(27.84) 12(24. 49) 15(31.25) 0. 458
JERR ] 26(26. 80) 12(24.49) 14(29.17) 0. 603
ek ICU KA [ n( %) ]
ERENT A 39(40.21) 21(42. 86) 18(37.50) 0. 591
MeEE AT 25(25.77) 15(30.61) 10(20. 83) 0.782
bMGi 11(11.34) 4(8.16) 7(14.29) 0.319
BT R I I A5 10(10.31) 4(8.16) 6(12.50) 0.251
Ak ke AR 8(8.25) 5(10.20) 3(6.25) 0.479
ARDS[ n(%) ] 60(61. 86) 44(89. 80) 16(33.33) <0. 001
ARDS "HEBRE [ n(%) ]
=35 23(38.33) 8(16.33) 15(31.25) 0.084
rh Br 21(35.00) 9(18.37) 12(25.00) 0. 428
'Y 16(26.67) 13(26.53) 3(6.25) 0. 007
APACHE T ¥E43 (x4s,43) 21.59+5. 89 23.74+6. 24 20.31+5.50 0. 004
SOFA P45 (x+s,47) 8.47+5.71 9.80+6. 21 7.13+4. 85 0. 029
28 dJEAE[n(%) ] 29(29.90) 22(44.90) 7(14.58) 0. 001
ICU 1 BRIt E] (xs,d) 17.18+13. 35 18. 12+14. 08 15. 60+12. 05 0.157
PCT[ M(P25,P75) ,ng/mL] 0.55(0.21,1.67) 0.76(0.29,2.77) 0.31(0.19,0.91) 0.018
IL-6] M(P25,P75) ,pg/mL] 54.45 (17.00,131. 15) 76.45(37.22,167.50) 35.50(11.19,113.08) 0.012
CRP[ M(P25,P75) ,mg/L] 61(28.00,103. 00) 93.00(53.00,151.00) 33.00( 15.00,78. 50) 0. 001
FLZA [ M( P25,P75) ,x10%] 10.75(8. 63,14.13) 11.30(9.00,17. 50) 10.30(7. 88, 13. 40) 0. 163




Zrrd [E BT B2 2022 4F 5 HEE 24 55 3 W] Military Medical Journal of Southeast China ,Vol. 24,No. 3, May,2022 .+ 245 -

2.5 IMiES%EAX ARDS i2 i ME ROC
e s o |, I3 28 14T ARDS 1208 BA R 4f
BRI A ( 2R R TR = 0. 83,95% C1 = 0. 74 ~
0.92,P<0.001) , Iy ERE FI/KF->544 ng/mL I,
T ARDS 12 Wt 1) 5 #5058 F1RE S5 B 435018 78. 3%
86.5%., WL 2,

2.6 IMiFESEFEABI ARDS E& 28 d 5% ¢ By F il 4y
& ROC HIZR4rHT B, M35 2R F X ARDS (&
28 d AL A BRI B (A (B T FL=0. 84,
95%CI=0.74~0.95,P<0.001) . Ifil i %k & A KF
>972. 7 ng/mL I}, Fiil ARDS Hi% 28 d JRALHY R £
FE RIS E 39N 79. 3% .83. 9%, LK 3,

W IG5k R 1 4H
1201 W R 4
< 100 o
oS
ﬁ?é 80 -
grj“é 60
EE 40-
2
k% 20-
0_

R W il
ARDS™ 2

5 F ARDS LA, * P<0.01, * * P<0.05
Bl1 A[E ARDS FEREEZEENEHKEAEELILY

Eb 32
1.0
o
0.8 p -
/
i 0.6 y
ji] ///
# 04 7 HURIET8.3%
02 ra FE51:86.5%
’ /// [ {E:>544 ng/mL
N2
0 02 04 08 10

1 fhaaarfi
E 2 miE%EBX ARDS 2N E

1.0 :
ng
0.8 1
4 0.6
ig) /
#04] | R
= HHURE79.3%
R 51:83.9%
0-21 B 1:>972.7 ng/mL
0

0 02 04 06 08 1.0
1=

3 MFKEBEI ARDS £ 28 d fRIERFUMNE

ARDS & ICU # WY 5Bk Z —, 2 fa H A
SR IV TR By S5 B DL 1) D TR 99 B R R A 35% ~
40%"  FHTZWE RN ARDS XHE S5 ARG
S ACE UG A 2 X, F4k ARDS ) R 014
Yibra ) — ER Ao AR A5, B Om F A P A YK
Je RAEVERRIC Y Bl 18 b R 40 M 453 43 b i 40 A Al
B2 M4 PN R 20 PR 5405 b 1 0 | O L 8 VS A G A
oy,

BRAR R AR AR AA AR R A
2L RIAR P9 R 4B R, S AR NIV AR G, H
[ st — b 2t s A R 1, 7 R E | S e A N
PRASTS M I 8K 85 1 Sk 2 T G AS R TR A S A4
PRI A ARAS . W98 Kk B0, e IR e 300, 1 g 4
JH 5 R TR o 240 B PR, 2 R B R R
5 L I AR B KT T, S 3 T 3 a0 6k e
P35 e 4 SR I A G IV R R A I TR S
RYLEE R A Y KRR B RS, G E
o5 B T B A A I 3 s 0 T A il R el
ZfE A ARG A Y AT B I T k2R K7 T
B, S G EE R E AR R BSHIE ", Martinez
Mesa %57 %F 60 {5137 74 56 WK 9 25 Aili 48 £ 25 0 47 T
WEPEDFSE , & MG 2 B BA 1R ARDS W5 AR
YW TEMAE, AT T X 4> ARDS B 3 AR
ARDS 3, Gandini 5" ffF58 & 3R, 1M 375 4K 8 117K
V-5 ARDS G B E R R A R FUG G, FR
FATFAE OIS R, b A5 £ A A I Ak B
KOV 3 e TR S B A 4L 1l v kAR o 2k
i A — 2 AT A (8, k> B 9T & PR, 1M 3
SRR 1 AT A Ay v VA A DX 7 g ) 405 O %
VR A0 1 R T e A, ELELA e Y R
FRESRE SRS A i BRI 1 20 B 52 45 /1N
BRASEARY & B, 22 4 47 B il 4 2 b k1 1 3R

KPR S TR Y
SREETEAS /AT G, AT 4 B ARDS 3

B IM VSR 1 T F ARDS B3 (P<0.001) .,
SEO ISR oE 5102 AR R . DARDS &



.+ 246 - g E BT EZY 2022 4F 5 A4 24 B4 3 W] Military Medical Journal of Southeast China,Vol. 24 ,No. 3, May ,2022

— TR I Y S PR I S 4 A B N, R BT AR AE 41 A
R (1L-6 B IR BE R F-o 55 ) KB, AT 75
R U SRR RH R I AR HERR SR T A . A
WFFEH I Bk A 1 40 AR 5 Y 1L-6 . CRP 4§ R
FEbR i & = TR E R E A, iE R E A S 1L-6,
CRP S5 ST HE b3 52 IEAH DG, $a 7% 13 2k 28 7K SF- 19
FhE e — R b R T AL ™ Y R RE
QAR S AE S5 7 AT B4 LU 495 R 40 i A, 40
MLk AR K s B, i — 2P Tt i i Bk AR K
F, QT35 ARDS BE LA R RBe i1y, K
ERETIRAN M, FEEAGRNZ, @
ARDS 9 #1425 i v A7 A8 AR I, 2% A T
SRR, PR R 0% A= B34 AT 450 3 Ml v b B 4 i
MAREE (P R o0 =R as, B b B Aefk
FH PR A b 2 S, kR A T v R LA Y
—FPBEHLE, ABFIE ROC ML/ iT s, I 4k
T ARDS A5 %28 i 1 42T AR, 24 13 2k A
F7KF->544 ng/mL B, 50l ARDS #9 5R 85452 FlRE =
FESY 9 M 78.3% F1 86. 5% , 41 7 ML 3% Bk & (1 X
ARDS 2B 5A B AT 1 T E

AT I, 1o LG % AR 1 20 ) 8 BE ARDS
L) 2 v TR R R 4 (P<0.01) , HBEE
ARDS J™ B (014 o, e i 3 2k A 11 AR E T Y
F 4y et 2 58 ( P<0. 01) | A_F 4558 1 375 8k 36 1
JKF-5 ARDS W= HFEEE A ¢, APACHE Il /32
H R R b 32 8 R 0 DAl 5 A8 3 1 ™ R
FERTIS BFE bR , Ho A8 5 0 1 7™ R B 0 T 03
FEAREL WL A IEA S, SOFA PEA> 2 2% B Th g 558
RSN PE 43, oA Bk ey, TS 82 . ABIFGE & 81,
I kAR (1 2 B 1 APACHE 11 ¥4y (SOFA ¥
4328 d AL AR I I 2 s TR TE BR AR T4 SR
B I 7E — 8 AR T i R R e 17 7 AR
JERTUR X5 _FRiFsr s R —0m,

AFgEE—E i ROC #ZR /i & 3, 135 4k
HEHKFE>972. 7 ng/mL B, Tl ARDS f3 28 d %
FERY 7 B RE FORE 5 BE 53 511 79. 3% . 83. 9% (P <
0.05) , 37K ML 7% R 3 A 7E ARDS 11 i J5 4] Ur 5 1
W B BRI IRMA

g5 Bk | I 88 KA S ARDS 19™
R G, M H AT ARDS 32 Wi fl 15 PEAS 1 2
A RAFRTIMAE, A AATELL T A 2 2 4b
OABT AR E Bk A W —FKEBE, A A
R, 20 A BB 100 f& B E MR ¥ H APACHE 11 ¥
Gr>15 43, AT RESS I B —E M IE R AT . @A W5
AU AN ZE S 2 R ILTE SR AR KT AR, oK
FER R[] g A T B AW ER , W] R4 v Il — 2 1 15
B, AR TR AT A E # N TEVE S 5 ik 15 10
VERC, i & KA A 5 | 3h 28 WEE L 1 2k 2 1K
AR A i — A PEAR L 2R 2 AR ARDS A hr
AR R AN

[ &% k]

[1] Meyer NJ, Gattinoni L, Calfee CS. Acute respiratory distress syn-
drome[ J]. Lancet, 2021, 398(10300) :622-637.

(2] EBWEDY, 5 Bh,BR 09, S AR EE AR ST
EROIEAY IR R4S M MG e IR A [T, < m [ B R 2,
2020,22(6) :603-607.

[3] Matthay MA, Zemans RL, Zimmerman GA et al. Acute respira-
tory distress syndrome [ J]. Nat Rev Dis Primers, 2019, 5
(1).18.

[4] Bellani G, Laffey JG, Pham T,et al. Epidemiology, Patterns of
Care,, andMortality for patients with acute respiratory distress syn-
drome inlntensive Care Units in 50 Countries[ J]. JAMA, 2016,
315(8) : 788-800.

(5] #mum, x| 2%, EGEN. SV 04 G AES TR kD
HRIET]. FESHARZRE, 2018, 38(11) : 977-980.

[6] Yin X, Zhu G, Wang Q, et al. Ferroptosis, a New Insight Into
Acute Lung Injury[ J]. Front Pharmacol, 2021,12,709538.

(7] # F IR A W, S5 BRACI I 42 v s 4 A 1k
TERAVENE B A LS AR PR R RE[ T ] . I PRIRIE 27 2435
2021, 37(9) : 982-986.

(8] % W08 WAt SY7e SERFIR T 0 255 RS b 1
BURITAGRE R [J]. A SCH R AR, 2013, 33(11)
840-843.

[9] ARDS Definition Task Force, Ranieri VM, Rubenfeld GD,et al.
Acute respi-ratory distress syndrome-the Berlin definition [ J].
JAMA, 2012, 307(23) : 2526- 2533.

[10] Stormann P, Lustenberger T, Relja B, et al. Role of biomarkers
in acute traumatic lung injury [ J]. Injury, 2017, 48 (11):
2400-2406.



Zrrd [E BT B2 2022 4F 5 HEE 24 55 3 W] Military Medical Journal of Southeast China ,Vol. 24,No. 3, May,2022

. 247

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Lu Y, Liu XY, Chen YJ, et al. Serum iron and A>DS? score in
stroke-associated pneumonia[ J]. Int J Clin Exp Med, 2015, 8
(4): 6163-6170.

Lachmann G, Knaak C, Vorderwiilbecke G, et al. Hyperfer-
ritinemia in Critically ill Patients[ J]. Crit Care Med, 2020, 48
(4) :459-465.

Tacke F, Nuraldeen R, Koch Alron, et al. Parameters determine
the prognosis ofcritically ill patients[ J]. Crit Care Med, 2016,
44(6) :1049-1058.

Yang G, Hu R, Zhang CA, et al. A combination of serum iron,
ferritin and transferrin predicts outcome in patients with intracere-
bral hemorrhage[ J]. Sci Rep, 2016, 6:21970.

ARG PR TR BB, AF BRAE T AE RAE PR S
B[], BRI AR, 2020, 33(12) :1315-1319.

Xie L, Peng Y, Huang K, et al. Predictive value of iron parame-
ters in neurocritically ill patients [ J]. Brain Behav, 2018, 8
(12):e01163.

Martinez Mesa A, Cabrera César E, Martin-Montaiiez E, et al.

Acute lung injury biomarkers in the prediction of COVID-19 se-

[18]

[19]

[20]

[21]

[22]

[23]

verity ; total thiol, ferritin and lactate dehydrogenase[ J]. Antioxi-
dants (Basel) , 2021, 10(8) ; 1-13.

Gandini O, Criniti A, Ballesio L, et al. Serum Ferritin is an in-
dependent risk factor for Acute Respiratory Distress Syndrome in
COVID-19[J]. J Infect, 2020, 81(6) :979-997.

PRESY  BIRT A0 o . M 5 0 50 10 Y kR 0
FIIG PR )] . FE L2 BE2,2007,14(10) :1658-1659.

Ty e R M X R R 3 1 R R S S
BIMAHSEWIE[ D], TE . TEERIKAE, 2014,

B, 2R, R SRS MBS N R A
PR T]. A 324, 2019, 71(5) :689-697.

RIS R AR AR Y SRR S AL I I kAR
R[], P EAEE 50T EY R, 2020,36(9) :
21-31.

Zhang V, Nemeth E, Kim A. Iron in Lung Pathology[ J]. Phar-

maceuticals ( Basel) , 2019, 12(1): 30.

(WrFE B A :2022-01-07;

(REHE: T2,

&0 B #5:2022-04-21)
KX 24)%)



