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HE RE 1 FIREESKRSEBEMEERMA (COVID-19) BEENSESEAST (HBOT ) %K , AHRE HBOT
T COVID-19 AT RN ARMSEKIE. BES ,87F ,2020F 2 A3 BHAFTRER , THB CTRERRTS
RNRREME 2 B 5 AMSERERTESMFRESUETREE 2 2 ( SARS-CoV-2 ) KRR NPHEY , B2
COVID-19, £ fE, ZFBTREERBEENRE , T2 A 22 BRRAERE , EREELKW, HBELIT 2 A
24 HEXRSERE. RRVBEIEE , HMBEENRER. 2 A 29 BEEEHRES HBOT, EF ARLTABE#
ABESREERRE., HBOT 8J7 4 XJ5 , Pa0: 5 PaCO; HERE , CO: XBAUREMR , FEHEEMKE , BMm
heeikE , 3 B 6 BH&E SARS-CoV-2-IgM BAME. SARS-CoV-2-IgG PR , AL BREHLEAST. HBOT BFFEMHE
EEE COVID-19 BEM CO, HEBIUR , XWRENAERERT. RIPEEMRB[UEBRNER ., B HBOT B2
FRFAT, BEEBERITEBREESARRS

KA BES; BEE; RERE  METRMEAL
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Abstract This paper reports the experience of hyperbaric oxygen therapy (HBOT) in a endotracheal intubation patient
with COVID-19. The patient was 87 years old,male, had coma symptoms,with multiple small flake fuzzy shadows in both
lungs under chest CT examination on February 3, 2020,and was positive for the nucleic acid test of SARS-CoV-2 in BALF
and was diagnosed as covid-19 on February 5. After symptomatic and supportive treatment, the patient's condition became
stable gradually, and the tracheal intubation was removed on February 22. However, the patient was intubated again on
February 24 because of no coughing and sputum expelling ability, and the patient's condition was judged to be critical. On
February 29, the patient received HBOT for the first time, and the medical staff were escorted into the hyperbaric oxygen
cabin through the special channel. After HBOT treatment for 4 times, PaO2 and PaCO: tended to be stable, CO2 retention was
alleviated, liver and kidney function improved, and coagulation function recovered. In March 6th, SARS-CoV-2-IgM test
showed negative and SARS-CoV-2-1gG was positive. The patient was transferred to general wards for treatment. HBOT is
beneficial to alleviate COz2 retention in critically ill patients with COVID-19, and has a positive effect on reducing hypoxia
and protecting important organs. The overall HBOT infection control procedure is feasible, and the safety of medical staff can
be guaranteed by reasonable design.

Key words hyperbaric oxygen; critically ill; endotracheal intubation; COVID-19

W & 3% 5 M e Rm 2 48 (coronavirus disease 2019, COVID-19) %% 45, AT TERZ
B, BAE COVID-19 BF R s Y, HEGEEBE AT IRD AR RN, BOAE
REm. % 379 H, REWMA 17 000 241512 COVID-19 #3, Hr 5000 44 A FhrHH 2,

P E IR SAUMDAE 2 S BOE COVID-19 [ — KAFAE, B A M JCEH X RVG IT IR e 259, SCRetkiR
SrREE I B EERIX S COVID-19 B Ik AR RE T8 RS A7 4, HXTEME ., BEmEE
T KRR R AHAR . = E%EJ477 Chyperbaric oxygen therapy, HBOT) &f#Em T 1 MAKAJE
FRFR S B N 2 26036 97 B BT R 18T, R R A SR R BT T, I I S G 46 00 3 SR A
ZRIRATIRIE 7 1 HIEE COVID-19 B &) HBOT y&J7 JR 160, (A A /&% fa B COVID-19 &
FHHTRHIEE R, £ HBOT JIr i FEP AN Rt s EMES . SIS BB B AR X 1
B & 4 fa EAE COVID-19 B3, {ENUMUE SR ABERE N T, 2 mH HBOT 57, R K I,
IR RET IG5 S B R o A T LR

1 WN&EFE

1.1 fwEHlEE

B, 87 %, HeREMM. IR 20 4, WEFNEW R 5 4, MAREANHTT 2020 4 1 A 28 H
AR KL 2 &R, 2 A 1 HfAmE. FigaE: iR 36.6 'C, Ifiif 138/80 mmHg (1
mmHg=0.133 kPa) , WFI 24/min, Cff 87/min, f5%; MG, ORI, UM/ DVRERE, B
TR, RS ANBLisWi: B EEGR (RN IR0k A Ak O BE
Wi 12VEEIIRERE s CKDA W, A FPURY. SPAE. SCRRBYT, BEERE . TR ER R,
it CT A /nfF7E 417 COVID-19 RIM, 2 A 3 HEFEHIRA. BRER, 17HE CT M ERMN
i 2 J /N RIS, 5 & COVID-19, % ICU 697 . A ICU 4K 11: 00 PRIk, FJanl &K
TSR 375 mg. & VUARVESTR 3 mg & 1 SCER kI, FIRCE SRS IR B IRIEYT, JF
TEHE FRRB RN, SSAIREE EIH . SRy BRI PR, IR YRS B
TN 2 H 5 HFhy i ™ = 2 e 28 A AE e IR 5 2 B (severe acute respiratory syndrome
coronavirus 2, SARS-CoV-2) %R IMIBHYE, #1284 COVID-19. #fH RTIAR T7 I8 97 5 7 15 18 #i ke
E, A RIEERR, T2 A 22 HIRBRAERE . [FHERAL, HEEE T, kR T 2 A 24
HERAERE . PR BIIPIR, FE P XDE . SCREVAYT . MRHE WHO HAE COVID-19 I PR # Il
R R 7 bR, KW EE N E
1.2 HBOT I#&

2 H 29 H, BEmEEE, RiR 36.2 C, FEAQHMMITR, WE 23/min, fiJE 110/65
mmHg (1 mmHg=0.133 kPa) , 0% 82/min, MM/ DVHEW &, T EHME HBOT. A& M



fRNFRSE e I SRR T R AR MG EUAE U R 2R e PR B i R 1B R R 3

GrRmAEVAERAFTEHRZSIMESAMR (5. GY2800D-A, &4 5 : 15-GZ-002, #ifm LAEIE
71: 0.2 MPa, MEA: B4  EPFANREERME. HIKEIT 1.6 ATA (0.06 MPa) , Falkmk
#0100 min, YRITHAMRICRRR 8 . 2R 2 RRM RIFE Bt iesIT. 3 H 3 H. 4 H 2 d o Jlidkfig
V6T 1 Ik HBOT HAfEl, R R EE, RAHFFIRAL. JRE2H AE . SCRVAIT: RIEIR
&7 E3H 3 g FFK 2 k. HPUVDE 0.4 g FFK 1k, HFTEE 0.3 g K 2 k. FIEFEK 05 gfFL 1
W AROLEEME 0.3 gv ZEAHN 0.2 g BR 1 IRk, K P 4 100 U BK LK NS,
ZHE LIREK 18 mg RN, FZIAEH 0.3 g fEREAN .
1.3 ITHEXHS

I (EFRBR B R AR MITEY (WS /T311-2009) '8 Fll (2 5% /A% 3% 9 s 25 B Jak e T 35 15 42 1) 30
W) (WS /T 511-2016) "7 Bk, FIMAHH A TAEX R RIS 3 X (LX) o Fi5 45X (XD
X (BRIX) , XKoBFEES THENRIEE, XERoMmEEEyERILE 1. BFadsEEs
FEEHHaX, TENR 2 ZGY EENFEX IR T, TIESEHEEREANSX,

1 mEERTAEXM 2R

14 MEHESZ

BRI IE X, 75% LB MBI A SR, HFRE 5HAESHEES, 5% OREER =8
W, BEEEHRE R AE
15 JRITRRE

R B AR AME R, AR SR Seids. MBERERBNEFEHEINE 3 ZEPE
Mo e s e . B LT HIBEEANSEAMR, TEHEBARIME 1 ZWE; FEE 1.6 ATA (0.06
MPa) FFa: <, JFEX RS 10 min; B IXFJEWREA 100 min, Z 58K 70 min, FFES, JF
ZRIE NG R 20 min GRS 5 BUR S bR ERATPEAL B IR, B R =,
HHOEIE E AT . RPN R EFERAE, FEAemAE WK 2.
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1.6 HSORHFEOHES

B R A HE R O R HEE O ERE R A 101 000 (1) 84 WHEEAE, HE O HEE D HEH Y
SHZHEFREIEEHEATR . EARHFROMHE T ORI, F2HEANRRE, EiEpdEd, HX
CIB T 10 m Py 2% 134T .
1.7 HBOT&RGEHE

HBOT &itl 5, B i A MW i B B AR N B3 L AT T 8 5 R B M N 4k 2 55 5 10
Bo WRIT MR R E N ENHEE, AEBREREES. TTHEFANRANIER, H 84 JHERER
HEHh, RAEIMEIRHRIEE M A=,

2 & R

21 FEMRDHER

B HBOT |5 HRah kI <o & R WK 3. B EALGE <45 2 W1 E, shk*E 70 /& Carterial
oxygen partial pressure, PaO.) ZEWFIIRA, &N 120 mmHg, #&A 70 mmHg; )ik — A L% 5
J& Carterial partial pressure of carbon dioxide, PaCO,) ZHIEERIRA, fHE N 66 mmHg, LN 38
mmHg, FERYEN COWMINER. 2 H 29 H#EE3 HBOT J&, PaO: 5 PaCOz M€, PaO24ERF
1E A% 73~102 mmHg, PaCO, 4 7E 38~46 mmHg.



fRNFRSE e I SRR T R AR MG EUAE U R 2R e PR B i R 1B R R 5

B 3 1 i S A S T e IR P T 98 R v R SRR T RS Bl KIS a0 b 4 SR
HBOT: &R IRIT: PaCOy: sk “EALBR AT K PaO,: Bk 7 s Sa0,: SAAEFIE; HCO3: FRIRA; TCO,: —HEALHHE&E;
BE: 4%

22 MEHARELR

WK 4 s, BET 2 A 3 Hizl COVID-19 Fi a4t 2 5 gl G o b S %, 3508
0.2610%L 5 0.015, WHIAIT 1% 2 WiRbr AP L7t HBOT WaJ7 AT (2 H 28 H) ki i+ 4
A 1.4910%L, #E4HRE H 43tk 0.070, HBOT J5H&H N EFEaTie, 1hy7 4k (3 H 5 H) #E
BT ECN 0.94X10%L, HRE 4 H 4 oA 0.041.

B 4 1) i EERE AR A A 95 28 el ot B I 9% RR 3 v R RLYR T R R Uk R A i AR 4
HBOT: mESIAIT: LYM%: RN E % LYM#: #kE 405
23 . BYBEREER
& 170, 2 A 3 HiHmESEE ~ 2 526 U/L, 2 A 28 H>N 2 757 U/L, HBOT 577 3 I H & T+
=, 3 H 3 HoN 3 417 U/L; HBOT jG&E# B Uiaea ok, HAmLEF AN 375 pmol/L [F % 336
pumol/L, JREZM 585 pmol/L T[4 % 503 pmol/L.
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R LGISEEREVEEE SR A PO 28 8 BRI T TS AT B IhRER A R

EE TP ALB GLB TBil DBil IBil AST ALT ALP ChE BUN CRE UA
el (eLhH (gLhH (umolL™!) (umol'L!) (umolL) (ULH (ULYH @ULYH (ULYH (mmolL!) (umol'L!) (umol-L™!)

02-03 67 231 439 618 3.57 2.61 54 18 62 2526 2774 401 682
02-28 64 25 39 5.29 2.29 3.00 14 1 96 2757 3521 375 585
02-290  — - - - - — — - — — - - -
03-012  — - - - - — — - — — - - -
03-02 - - - - - — — - — — - - -
03-03* 68 293 387 622 3.08 3.14 16 9 101 3417 32.86 336 503

wOMRAEEERIT. TP MiESEN: ALB: A& M; GLB: ¥K&E[M; TBil: SIHLZEK; DBil: HIEMHLEK; IBil: [AFEEHLZZE; AST:
KRB E N ALT: NRIREEN:; ALP: WMEWFRES:; ChE: MHPREGES; BUN: JREZEG CRE: WA UA: JRIR. “—&£RH¥REK
oy

24 BMINGERESER
5]

R 2 [0, B3 HBOT J5 FIB M 4.78 g/L %% 2.96 g/L, D--F{EM 1.94 mg/L FF%4% 1.26

mg/L.
F2 VB EE AU E 56 AR R T i ¢ AR R BT S R DD REAS A 45 R

H i PT (s) APTT (s) FIB(gL' ") TT(s) D-— 4K (mg-L™1) PT-INR FDP (ugnL™") AT-IIT (%)
02-04 12 39.4 4.78 16.2 1.94 1.05 8.2 59.4
02-29° - - - - - - -
03-01° - - - - - - - -
03-02 - - - - - - - -
03-032 14.7 40.1 2.96 16.2 1.26 1.3 - -

 MRAFEERIGIT. PT: BEMEGEN E); APTT: 35AL#Bo BB s [6); FIB: £F4iiRA ks, TT: B [H; PT-INR: #Eff
JE IS () -[ BREREAC LM s FDP: MUREF4ESR A (5D B 9: AT-I: JrBtiaglll. «— &R R AR

2.5 SARS-CoV-2 Ig ¥ U 45
3 A 6 H# SARS-CoV-2 Ig, 5% &8 H % SARS-CoV-2-IgM FAE, SARS-CoV-2-19G BH .

3 i it

f& EAE COVID-19 % it 2 — Mk, Yang 5 3) % & 4RIE I Bt 52 #I36T f& EAE COVID-19
BEFRRAT TR, 40% 5 B, 61.5%AFE)E 28 d PIBET. . BEAT AR S A2 KL
B, FURIEAR R 2 M A7 30, % 52 BilEE S, 63.5%(FH & S I ERYT, T1%XK ALK
A, 11.5% K A AR B A7 38 <, 11.5% K H 44 4k i il C extracorporeal membrane oxygenation ,
ECMO) . {H RGBT RN, SETERFIAHL, F0 T B2 2 AL 8 < L) 3 m [ 94%vs
35%] : 37 GlHEZHIMGES M AL 30 HIFARE 28 d PAET: Y L, W R, A kg
Ao DUHEIF R SCRRRT AR . IRE R E 2 S VLARRE, & 4 ET A EIE COVID-19 Kb 13 & .

COVID-19 VUil R VAR v, EBERIZ LA bt AR SE. 8 F RNl N
FRIBLE I E AN AR A B R, BRI S A RERZMR . AR g, e e
% B Chyalinemembrane) 772 T B. it 05995 A8 7™ =5 52 0 fit v 1) AR S e Dy g, B AL AN R R
Fe. JFH COVID-19 & Z G ™ E PPN RGN, ik, &1&ERIFIRIGE T RSk 2 0 HE
ORI Y AIRATR A A R W Y BOR A AR SRR VORI e IR T R . AR
HBEHN 87 ZFEHME, HAMENOMNE RE SR RAGEMER, ABE&ERATILE, 2EE
fE R AR R R ) — . ApIEFREKE—BRREZE, SRR ERTUEAR. M2 H 3 H



fRNFRSE e I SRR T R AR MG EUAE U R 2R e PR B i R 1B R R 7

AEICU & 2 H 29 H HBOT #i, KHUE#IGIT 57 GUHUME S AHS & 172525473097 . HBOT i,
BHE AWM SRR 95%LL L, {H PaO,. PaCO, A" fisE, HBOT iGJ7 /a3 CO, ¥ H I R &M,
PaO. T A2, PaCO. & NI HARFfEE .

T B 2P R G 2 S AL R 5 2 B (severe acute respiratory syndrome coronavirus type 2,
SARS-CoV-2) Mikiffi#ta {222, il 80%M) COVID-19 f& & B & ik B gk ', ik fa & B
35% (XA B LMk > 1120, BRI, bk ELR R O RS S e T SARS-CoV-2 Bk g 7 B
FERE . A B — B B 0 i SO i o LB R R, Ry R 218 [ FF, HBOT Jm fBlEfE
SEPRAS o IR B B IR AR Ak 1 AN BEHERR W FVR T B/, (E BB & X /& BRE COVID-19 R H HBOT &
VFAETE IR R 26

COVID-19 EHEAE WA ENLSEINEES, — TSR EARFNEURRE X, 5
— AT S E RS S S AR AREIKE, HIMMEET:, RATHRHALMET )6k
5. JEBRTEE B — 25 HE R B ELAS S S W AT A A Sh e B B . WF S R B, il S g ) 3 1M s
JIEL 6 G g 7K ST S 35 R R 13T, i B O 3 O AR A O R T B S RO AR A O . A R &
HBOT J&, FHBREERE LF-, WAt CO ML R LAGZMA %, WWEEEMEZ 2] — @ #h], B&(R T AR
s g (R #E 5 20 R, N L Th RE AN VS M 4E RS RUARPE F . AR B3 & 18 T Thee v CKD4 #,
HBOT HiALEFFIJR R ™ B S+, HBOT Y897 )5 P Wida brdd A AT MK #ELThAg s & COVID-19 &3
IRFAEME AR 2 —, BREECIRES T A B2 40 i T B8 R 26 28 Ak 4] 7 468 i Bl 75 2 TR 0E, AR 2t 4t 1. R
GOE . AFIEE FIB. D-—5RAR T, HBOT Eia AR L. PLEUERRH, HBOT XF&k&E IR
SMEBA R THARGRIRI IR, X EEREIE — MR ARIAER, R F 5% E
2. &3k HBOT &J7, AflE#ET 3 A 6 H SARS-CoV-2 Ig Kl iZ %, SARS-CoV-2-IgM B,
SARS-CoV-2-1gG BH4:, 78 COVID-19 VA, ¥ A M@ ICU, LLAEAL Yum B3 4k SL76 77

A EFHRIER A, HBOT HHEMAMEEIHRIT, LIETEX WK (i) M2
HBOT MR R I A2 25036 97 I RUR o % T HLBGE S S RRB T BURAME AT HBOT A4k, HATIAN
HBOT X JE M B R EEERIT R, (Hm i Se g aork 78 2 A g, 22 T & S H 88 5
ARE L HY RN EERETEHUL, SNERFVAD GRS EE BZENZRRITER . HE HBOT At A
B HLE B, RS CORAEARTTESAG, CEEITRE G B I R — .

A EF RIS, OARERERE, KR TREWRE XM TREERE COVID-19 £ HBOT
BAEFET, RGN HBOT $& T+ f& SR 0T AUR IR T AT e . fEHE B R R A R & FERAE L
B Bk 55 SR, AT 7 R ARG P R G R A PR A 1) S ) B — B2 AT HBOT MBS . AN 3] f 80AE
COVID-19 ##fE HBOT id#2, FEACEES N G RBURG b 3 HBiy, AR egedshlshia. (1
i R A N B AR R T R AR N B . i R SR AR TN IR 5 B s N R B ) 2 R KR
JR 5 o 3X 5 v Ji RV~ T 1 U8R s 5 2 ) 1R 22 S VR AR ), 0 355 5 11 22 e AN A7 1 A Af T Jds R 22
So Y b I SRR R AN B B e A TR AE T R AR N R TR HE E R R B . (2) mR
AN E—DNEHRNEAG . HBOT b2, 35 SR H i R4 it A iy R AR A 055 T 00 7 2%k
R, ERIEAE AR T 58 AN 48 1 ) B A AR Y AR IR S8 . SR TR 5 ISR B HE HH 2 R, TR 5
BEEAEH FTAAEAFETR. (3) BEPFIRAA SN ES N QPR 8. 83 A6 R
FIN B RIE 24 (bulding in breathing system, BIBS) [T BEIPIR A4, M IE A5 T BA74E
THEEE S, FHR2RMEASRS) . BN RPFRAS N R, EARME T RESEY A GRRTS
WARRE X o FEIX—J7 TH A AL T e i 5 o R AR B R M E S E T (L RS,
FAEM NSRBI 2 4 SR PTRE, XTCERATRA T =3 AN /MM ISR, Bz
Faidi. (2 HER ORHER DRSS . ERANRIE AT aEaREE RN~ . AR
TIRAH R Bl R E, R D R AU X A R e, DA G IR S e R B B T 0 B AR
o

2 BTk, HBOT 5 F] T2 fG HE COVID-19 B E M CO WIS, XF BHUABRE R, #



8 B FE R KRR

PEBESTIREA PN, B IR DR R SO 8], 5 R G EOME B A AF K . HBOT £0RK
e BRI R RSGERE Y L IR 1, BAR AR AE AN T ) R AR AR RS . BT AR R R T
TR G 5 T, D945 Ja ZUPEAL Y /B HBOT JyT fe it TIRIFIN M % .
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