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[ ZE] BH FRERMILER (Lac) K ROX IEFELLBMASFRELEYT (HFNC) HY7 &gt
BRZEVEMBR SN ER] (AECOPD) By AM{E. ik PLE 2020 4 3 H—2023 4£ 3 H 7EMII
FERABEBE S R LU PR S e A BE 2R 2 19 82 5 H25Z HFNC J&Y7 Y AECOPD SR A/E BT RN 4,
ARG HENC $FZ27RY7 48 h MG FNG B H I3 AR (53 #1]) FTCRH (29 #)) o LA PILHIm PR BRI
Lac 1 ROX $5%%, Jfi@id logistic FIHEIRL /3 Hr520E HFNC 3657 TRWAHICH Z 3 ] ROC HiZ 43T il Lac
Lj ROX #8443 HFNC Y7 L0 T (E. 455  Joad SR . 2R H22 g M@ BOR AL (A-
PACHE ) PF4r. C-RMWEE (CRP). JYTHIFIVEYT 12 h J51I Lac BIH T H R (P <0.05), HEH
(ALb) K- JBITRIFNAST 12 h [5G T8 50% ROX FEHUIK FAER4L (P <0.05), £ logistic [I95347
o, APACHE TIPP4-sr . JRYT BT FIEYT 12 h J5 I Lac & 2 % W HENC 97 TR AR B #E (P <
0.05) , JRITHTFRAYTY 12 h J§ ROX F55uimm 2 HAR P 2 (P <0.05) . ROC HHZR B 7%, JRITRTAAYT 12 h
JG I Lac, @YFRIAIIGYY 12 h 5 ROX FEEFHIM HFNC 6)7 TCRHY AUC (95%CI ) 435 A 0. 680 (0.568 ~
0.779) . 0.730 (0.621 ~0.822) . 0.776 (0.670 ~0.860) . 0.823 (0.723 ~0.899), #5if [y AECOPD &
F HFNC 3GYTRIFANAYT 12 h J5 il Lac /K55 ROX FEEUR (IR0 HENC $F22747T 48 h TLRAWER E R,
HIEITRIBIEYT 12 h J5 1l Lac 5 ROX $884 Al /E TPl HENC JEy7RUR 09 /T S Z 4645 .
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[ Abstract]  Objective To investigate the application value of blood lactic acid (Lac) and ROX index in the treatment of
elderly patients with acute exacerbation of chronic obstructive pulmonary disease ( AECOPD) by nasal humidification high — flow oxy-
gen therapy (HFNC). Methods A total of 82 patients with AECOPD who visited the Department of Respiratory and Critical Care
Medicine of the Second Medical Center of the PLA General Hospital from March 2020 to March 2023 were selected as the study sub-
jects and treated with HFNC. Patients were divided into effective (n =53) and ineffective (n =29) groups according to the continu-
ous treatment of HFNC for 48 h. The clinical data and serum Lac and ROX indices were compared between the two groups, and the
related factors affecting the ineffective treatment of HFNC were analyzed by a mlogistic regression model, the predictive value of blood
Lac and ROX indices for the ineffective treatment of HFNC was analyzed by ROC curve. Results The age, acute physiology and
chronic health evaluation I (APACHEII ) score, C —reactive protein ( CRP), blood Lac before and 12 h after treatment in the in-

effective group were all higher than those in the effective group (P <0.05), and albumin ( ALb) levels, oxygenation index, and
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ROX index before and 12 h after treatment were lower than those in the effective group (P <0.05). Multivariate logistic regression a-
nalysis showed that high APACHE I score and high blood Lac before and 12 h afier treatment were risk factors affecting the ineffective
treatment of HFNC (P <0.05), and high ROX index before and 12 h after treatment were protective factor for the effective treatment
of HFNC (P <0.05). ROC curves showed that the AUC ( 95% CI) of blood Lac before treatment and 12 hours after treatment
ROX index before treatment and 12 hours after treatment for predicting ineffective HFNC treatment were 0. 680 (0.568 ~0.779) ,
0.730 (0.621~0.822), 0.776 (0.670 ~0.860), and 0.823 (0.723 ~0.899), respectively. Conclusion High blood Lac
level and low ROX index before and 12 h after HFNC treatment in elderly patients with AECOPD are risk factors affecting the failure of
HFNC continuous treatment for 48 h, and blood Lac and ROX index before and 12 h after HFNC treatment can be used as a reliable

reference index to evaluate the therapeutic effect of HFNC.
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e PP ZEM B ( Chronic obstructive pulmo-
nary disease, COPD) LLANSE 4 ] 39 i 457 22 L 52
FIRFURH DL R I 2R SEAE R L RERRE, PR AR
W ILRBPESR R Z —. COPD IP WS IR 2otk Bk,
PR BING T VTR A48 A4 B ZE M i B dm 2 in =&
H (Acute exacerbation of chronic obstructive pulmo-
nary disease, AECOPD)-'". AECOPD i # fii I fig
HEATHE T B, RRB4ESr AR @ <, HLAFE BRER
M 48 B IIREZ M, WO s, JUHES
W, I SREALS S EsET . ik, KAt
MR A A TIfE . YIEN R R, ZIRJT AECOPD
ME T ZE, &880 AT (Humidified
high — flow nasal cannula oxygen therapy, HFNC) J&
I PR P EC BT V2 ) — Fb T G AP W A Bl 3 <y
X, HAUEASRE . Wb msiss . e
ROAREEAL e, AE I BRI B IGIT HR AR BTZOA
PR, gRTA, B4y AECOPD G312 i HFNC J6 97
JERCRITA TS, 5 B EAE RS, E2AE
HULWGE < . HENC YRYF IO — E LB B3I 1A
FYIMERE , T IR 300 TR FUHET HENC 35
ITRCRMAREY), BT AA QUPLAGE <, LA
R RIGTT PR E R . A RO T SR MELER
(Lactic acid, Lac) EHUABEACH PR, 1
BRECGIRAST . A Sy E ARG ERD S IEFLEK
FFhE, U Lac S FI WL B SUE O0 11 T 22 AR
Yz —"', ROX 35 %2 i 22 Bz 3l ik 1l 48 149 A g
( Percutaneous arterial oxygen saturation, SpQ,) . %&
HeE  (Fraction of inspired oxygen, FiO,) } B0
# (Respiratory rate, RR) =FHi1B S, =H
VPR AEER I E AR FSH, R T HE LR SRR
TEOL, WL HRVEAL I 5 R A 75 i i 2
bR I, AWFSE RS Hr N Lac Al ROX 45
AR AECOPD B3 HFNC J8I7 R IA/E, LA
HA A i PR GLI) TE A 0 HENC 3897 2%

1 X&KRE5FE
1.1 A4

Acute exacerbation of chronic obstructive pulmonary disease; Nasal humidification high — flow oxygen therapy;

PEEL 2020 4F 3 A —2023 4F 3 A LEMZE A E
Bt 55 = 2 v WP IR Y o TRORE BR AR RS2 1Y s i
AECOPD ff135 82 #], #4252 HFNC JRyr, H+$5H
72 fil, % 10 ], 4R 80 ~98 2, -3y (87.03 =
5.15) %, IAIRHE: OFFE 121k E 2L Pl
igihtem Y (2021 FF4&1TRR) b AECOPD FH¢C
LW @M I F AR E . B2 NERS T RE R
W . PREEMSE; @REPUEW, GBIEH AL
Vi, WML @4 >80 % @B FH KFEEXT
AR AE R . HERAn . OB RerEsT
(pH {H <7.25); QOFFET™HE 2 I &5 B gL T
OMEBEIRIT BT HIA L 48 hy @WFFI a0 BRI TR AT
BAPVIMGAS; @B A EPFRMET; ©FIF0
WL | B IR AR LR N . AR A e fe B
Z R AL,

R SNSRI ) (2021 4F
BITRR) #EATHIEIRYT, AT REIIR. BIR. °F
Wi ZUIEPERERT- 17, SRR AT TR R S R R T
R REF AR AT s [MRtEE T HENC Y377,
{UEER T H BT 22 R YR LA T Opti — flow 425
BAFRREEIT RS, &% (RALEFRERL
ST IR AL A T ZALH) W S6F HENC B94E5C
SRHATRERE o I R SE R P Ok 2 M R 3 2R A iR
NEAEALSERT PRI BE 2880, 25 SR IR 3L b TAE vh ity i 8
TR, AR SHOTREERE W R SmmEailh
40, 50, 60 L/min, FiO, /30% ~40% ({#+5 SpO,
TE92% ~96% , Feien vl £ 100% ), W& 31 °C,
34 °C., 37 °C, AHXPVRAE 100% , TFiY)MES B
Mt 2450 . HENC REEEIT 48 h sl ML W] #2532 1%
G EEIT, MSIERWI B, G IRIRNES M,
WIIBIT AR B R HENC JRIT /S, IMSHEPR
ToE BRI E, Tk A AIPIGE < e R
TEHGEAS, WEAEYT o3 MR HENC {EI7 18 MK
JBE T AT S 53 BN JCRi e 29 B,

1.2 ik
SR THEYT BT 89T 12 h Jg e I 0 1 R 48
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br, EZAE RR, 03 (Heart rate, HR) ., ik
Il 5, 47 J& ( Arterial partial pressure of oxygen,
Pa0,) . SpO,. FiO,, il Lac 7K V-, & I GEM
Premier 3000 #U il < 43 A7 A &5 U 84 Bk 1. PaO, |
SpO, . FiO,, il Lac /K, Jf il A G164 =
Pa0,/Fi0,, ROX 8% = (SpO,/Fi0,) /RR, i@Eid
FHL T P IACER B A R BTkl AR AR RS . MR 1A
FREFE %L (Body mass index, BMI) . WGHH S . &
JAE (Rl s . BRGNS AR IMLAE) Ao 2t AR Bl
SEFIE M A FRCIR LT I ( Acute physiology and
chronic health evaluation 11, APACHE T ) T+F )
(f245 3 DNHERE . MBI, 4FHe. 4R, &
Eoroh T Gy, A3 W A AR ) o A AU
Friscas P 6 97 /7 pH B, — %A 468K 43 J& (Partial
pressure of carbon dioxide, PaCO,) ., VGJ7ral 1 d 3%
1 2 R aS BT ER BRI 5 mL, P45 4 1SR
Az B Shi g sy A (Y R T7 BE9T AR bl BR 2
"], TEK5000P) #xill 4 4 #g ( White blood cell,
WBC) . #E4EM (Lymphocyte, Lym) . HZL#H
(Hemoglobin, Hb) ; 53 4b— 3 Il ¥ 250 B B JZ 1L
W, ARSI GERA R, 5 BS280)

K T EI B (Albumin, ALb) . C - 27
4 (C - reactive protein, CRP) . Ifil PLB ( Serum
creatinine, Scr) 7K,
1.3 HEifeAJiik

SR SPSS26. 0 GE 24 8K HEATER 43 Mo IE
AT EFOR A « =5 2ok, AR ELECR A ¢ K6
s THEGCRIRG] (%) R, WA M HECSR
X' REE: ;s XTEZA HENC JAY7 O AR R R il 7 £
PRI Z logistic [B1J9 53 #r; >R A ROC g £k 53 A7 Ifil Lac
5 ROX $8HPEAL HENC JR 57 Joa g il M fE . LA
P <0.05 FRAGIER L.
2 R
2.1 HFNC &I &M

82 {5 53 ) HENC 3697 A%, MRV
THEaE ;s HAx 29 BIBALIR NG, Horh 17 545 Q1AL
WA, 12 BIEE ToR E R A
2.2 PHEAIM Lac, ROX F8EC A2IG FR& R L 4%

TCRLLAAENS . APACHE 11 P43, CRP. Y7 AT
FAYT 12 h J5 10 Lac #& FAH A (P <0.05),
ALb 7RS¥ JRITRIFIIGYT 12 h J5 8 & 45505 ROX
TR T AR (P <0.05), Wik,

F1 WM Lac, ROX F5HCIG PR} L5

Tab.1 Comparison of blood Lac, ROX index and clinical data between the two groups

FaPR TEAREH (29 B]) AL (53 1) X/l P1{H
AR (x x5 2) 89.09 +4. 64 85.52 +3.38 2.824 0. 006
PRI (% ) ] 1.176 0.278

5 27(93.10) 45(84.91)

4 2(6.90) 8(15.09)
BMI( x +s ,kg/m’) 28.41 £4.29 27.67 +4. 82 0. 690 0. 492
W KRS [ (% ) ] 24(82.76) 41(77.36) 0.333 0. 564
GIRELHI(%) ]

B 11(37.93) 18(33.96) 0.129 0.719

W PR s 5(17.24) 8(15.09) 0. 065 0.799

&5 8 ILRE 10(34. 48) 14(26. 42) 0. 589 0. 443
HFNC Fi i & [ (%) ] 0.147 0. 930

40 L/min 5(17.24) 11(20.75)

50 L/min 16(55.17) 28(52.83)

60 L/min 8(27.59) 14(26.42)
HENC R ) (% ) ] 0. 157 0. 294

31 C 6(20.69) 10(18. 87)

34 C 19(65.52) 34(64.15)

37 C 4(13.79) 9(16.98)
pHAE( x =5 ) 7.39 +0. 06 7.35 0. 11 1.813 0.074
PaCO,( x = s ,mmHg) 63.82 +13.05 61.40 +11.37 0. 874 0. 385
PaO,( x +s ,mmHg) 48.36 +7.74 50.45 +8. 50 1. 098 0.276
APACHE MiE4y( x =5 ,43) 19.23 +5. 48 14.77 £4.90 3.778 <0.001
WBC( x s, x10°/L) 7.59 +1. 46 7.17 £1.23 1. 547 0.126
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WEAE, S LA ROX 15 500E 2 5 MAL B e Y T0A YT o 0 08 ek L s 2 e T 2 190 e 1 A
gk 1 PG Lac \ROX FEEUR G PR} HL%

Ei=2 a4 (29 1) FRAL(53 1) X/l P A
Lym( x =5 , x10°/L) 1.18 £0. 70 1.20 £0. 66 0. 128 0. 898
Hb( x +s ,g/L) 131. 01 +28.24 133. 15 +26. 36 0. 343 0.733
ALb( x +s ,e/L) 27.27 £6.43 31.08 £6.78 2.477 0.015
CRP( x s ,mg/L) 19.40 £3. 38 17.63 £3. 14 2.375 0. 020
Ser( x = s ,umol/L) 179. 28 £22.37 175. 42 +20. 89 0. 780 0. 438
Ifil Lac( x + s ,mmol/L)

VBITRT 2.18 +£0. 67 1.88 +0. 61 2. 056 0.043

JBIFr 12 h 1.72 0. 55 1.38 +£0. 30 3. 631 <0. 001
RR( x + 5 ,7¥X/min)

BT HI 30.45 £8.50 28.36 =7.74 1. 129 0. 262

WEIT 12 h 25.10 £7.45 23.16 £6.95 1. 178 0.242
HR( x + s ,7X/min)

VBT R 96. 54 +23. 17 99. 32 +£25. 60 0. 486 0. 628

JBIr 12 h 88. 67 +18.62 84.51 +17.55 1. 004 0.318
AEIEE (v £5)

YRIT R 121. 08 =30. 41 136. 17 £33.25 2. 024 0. 046

BIFr 12 h 189. 69 +28.57 217.45 +£36. 84 3.517 0. 001
ROX #5%%( x +s )

BT 4.02 £0.93 4.52+1.12 2.047 0. 044

BIr 12 h 5.72 +£1.48 12.62 £3.71 9. 585 <0.001
2.3 SEmd HFNC 3/)7 G Z N 3R logistic [[4) 5, APACHE Il PForfefm . 6T RTAIIGYT 12 h )5

Hr

LA HFNC 357 B W AR (5 =0, &
1), W1 R RAE G LA B
(LA B SMIE A logistic [MIABIAL) , 455

I Lac i %5 J& 52 W HENC Y5 J7 JC 8801 1@ B PR &R
(P <0.05), JGIFHTAIAYY 12 h J5 ROX 45 # 1@
RPN ER (P <0.05), WLiR2,

=2 FW HFNC ¥RIT IR 2 3K logistic [E])H 7347

Tab.2 Muliivariate logistic regression analysis of ineffective HFNC treatment

AnE B SE Wald y* P OR 95% CI
APACHE I $F4y 0. 345 0.223 2.393 0. 001 1.412 1.055 ~1.777
ALb -0.151 0.173 0.762 0.116 0. 860 0.746 ~1. 074
CRP 0. 183 0.223 0. 673 0.225 1.201 0.817 ~1.505
TARITHT I Lac 0.275 0. 203 1.835 0. 005 1.317 1. 040 ~2. 008
VAT 12 h JE 1M Lac 0.976 0. 503 3.765 <0.001 2. 654 2.414 ~2.854
WEITHT A B TEE -0.180 0. 174 1. 070 0.107 0.835 0.535 ~1.024
YAIT 12 h B R AR -0.094 0. 082 1.314 0.072 0.910 0. 604 ~1. 168
YAI7 BT ROX #53K -0.214 0. 143 2.240 0. 002 0. 807 0.511 ~0. 982
Y497 12 h J§ ROX #5234 ~1.265 0.718 3.104 <0. 001 0.282 0. 124 ~0. 646
HROI -6.180 13. 454 0.211 0.610 - -

2.4 [l Lac 5 ROX $5%xf HFNC JA P TORLATRIM 0.779 ). 0.730 ( 0.621 ~ 0.822 ). 0.776

fria

ROC HiZ&s3#fr o, 67 ATANAGYT 12 h J5 1
Lac | JGJ7ATANIIGIT 12 h J5 ROX 5 %% HFNC i
ST IRLE) AUC ((95%CI ) 435315 0.680 (0.568 ~

(0.670 ~0.860) ., 0.823 (0.723 ~0.899), AJT
AP A 36GY7 12 h J5 1M Lac 5 ROX 5 20344 482 i 19 13
Wzkhe, W3, Bl
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Tab. 3 Predictive value of blood Lac and ROX index for ineffective HFNC treatment
Fabr AEEBTE  AEE(%) FHRE(%)  ABREE AUC 95% CI
YEIT R I Lac ( mmol/ L) 2.07 51.72 79. 25 0.310 0. 680 0. 568 ~0.779
697 12 h j5 1M Lac( mmol/L) 1.53 65.52 84.91 0.504 0. 730 0.621 ~0. 822
EITHT ROX $5%4 4.30 75. 86 71.70 0. 476 0.776 0. 670 ~0. 860
V69T 12 h J5 ROX F5%¢ 8. 19 82.76 77. 36 0. 601 0. 823 0.723 ~0. 899
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1-FFRIE

B 1 i Lac 55 ROX 5%l HENC
IR TR ROC jh R 1A

Fig.1 ROC curve of blood Lac and ROX index for
predicting ineffective HFNC
3 iTFig

AECOPD 2 UL F4F AHE, BB N 0P 10 Al
MENNER . NZMKR] . B H R MRPE, BAERA .
SRR AR, SERGE R RS2 7 ~10 d, HE AT ER
N, ZAEE VIR T, bR A i A i R
B . AECOPD A fifiLii M AR Se 4, e Wl
FAFS R A I G TR JRR Y, BRI 9 T 388 4R RE 41 B R R
RN T, FEEAE TR HEE S TR, HL
R IAL A EETL, BRAR, HREEUN Lac 322,
AT 3 R B BN RS T RER A5, LR E S,
B, I Lac M2 0F0% S EEXT AECOPD 3657 %05 B
S EESEME. IR B IEWER ., W&
it 60 5 4808 S i AECOPD (1 EEG 97 5], Toa
EJTAE AECOPD &I 32 2 v, (EAA T4
B R4S B R R T RO R, R e T
A B, WIETRAIEST TR IR SC R K, Rt
HERRHN WIS A 7 RGP RCR,, XTWBi T3, K
1G5 A T AR PR B B R

A5 82 ) 5855 29 #i] HFNC 3597 ok, Jo
RN 35.37% , AT A AIPLMEE BT E R
WAURSAYY, UL HENC 897 1 ToRCE e,
TS VR TR I R, Rk T iR
S A, ABFIEXTEL T HENC WRyr A RS o
FOWR PR GER R I, JORCLH B (4AE RS . APACHE
¥4y . CRP. 39T RTSIAEYT 12 h JS I Lac 7K

FHERA, ALb. WEIFHTLIGTY 12 h 58 G688
ROX #8550k T A 304 . AECOPD J&—Fh 4 5 MR
PR, Jff 7™ E, APACHE 1 75451, CRP 7K
ST, OMEEFE S, TTIRASBERE =R, Hl
EFRIRIE R AE, ALb KFREMIL, SEWUEIRDL S
BEZ K&K, BEIHTEFEIG N, I 8EE &R LG JI A
T 73 10 i 388 < sk e L 68, 4R T ROX 5 B 411K,
FR BT R T ARE S e, MUACSEERS o,
235 83l Lac HiEFH

AAHFR L2 N FK logistic [b] I 43 Hr 45 ) 5347 &
I, APACHE I ¥E43fm. VAT RIAIGYY 12 h 5
1L Lac {5 2 HENC {697 B falk H 2, iR
JTRIAIGYT 12 h J5 ROX 50l & 2 HFNC 3677
TEEARF R 2 . AN[E] HENC (¥ 3 2 AT B S 80k
FER LR ST IFAE S i S = = 2 S A 0B b 1K Y-8
AR BB AT IE B, R AR AR T
APACHE I ¥4 & T AE W97 = 8 FH T PR % 1 &%
F WS BB —Fh 7 B, RIS RGLTHELE
i, fE AECOPD Wil J5 ¥EAY 153 it .
BHWSEIGE, 24 h B APACHE 1T $E43 #0414
AN, RIS ERE ANEIE ISP E &P 24 h N
T E AR AR, B P AR & T sk e, (HI
PREA SR B . FERTER K, FEMR B HEA —
SRR o I Lac JEBEEEMR B9 LR Y, A
TE AR BIPREY o MURAL FEECIRASET, APy I
Lac B T-HgFTi%, 40Md PN ML Lac 7K 5T &5 AT
Bl PR . BEFENTSE & BN, I Lac 7K1 &
AHTF HENC (38T, SADReSs B35,
SR S U TE A ALK G B TR I B A 3R A
PERFIR AR S AE TP A I, 1R R IR I Lac HeBE
A= FIRYT T, UABH I Lac ¥)E 55 S ITF
W Z2 G 1 JC B SR IT AR A %, 45 B FTIR,
Il Lac 7K P-#% =5 HENC 897 Joa i A # 5 . ROX
E#UE SpO,/FiO, 5 RR W HL{H, Z3RE. Al EE
PERT, I PR R W i S R AL Y TR SR AR 2
-, ROX F8 %450 (B R AR W) 7 22 =08 47 B 119 XU JGS: A
Y. Zhou ZEPVIRSE KA, ROX F5HOH T A bE %
IR I v B BT ES HENC 367 R a —&
BTN {E, H HFNC 3497 12 h N3l A9 ROX 5
BTN B 580 . ROX F8 H e 497 J2 Sk Jili 28 FiT 34
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HEM, .

PRA PEP IR iy B T R, TRIOHE R4, A8
7% ROC £k W7, 6T AT ANIGYY 12 h J5Ifl Lac,
WWITHIFNGYY 12 h J5 ROX F88 U HFNC 497 JC
Ay AUC 4332k 0. 680, 0.730, 0.776, 0.823,
PENIEITRTIIGYT 12 h 51l Lac 5 ROX $5 80y H
B B TN R4 RE o

IS4
s

i BT, IRITRIANAYY 12 h JF 1M Lac &
Wi HENC 3697 TRAER N 2R, 1 T RTAA YT

12 h 5 ROX H5 80075 2 HFNC 397 FEACH (5 [
%, HIGSPRURINATT 12 h /G I Lac % ROX JRH0H
VA HENG JASFHCRIT R SEIN S 0T, 1R
FTAKHRIL Lac B ROX 808 M BIHATAL T HOTS,

Il B A I 175 o
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