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BE BW SWEENEBREEML (COVID-19) BEFTESEARST (HBOT ) EFTHWEBENH. Hix
NESIMEZEBER 5 6l COVID-19 £F , F#RA 24~69 ¥ , REF BT FEEHBRESLEEE#THEEEMEM
¥ HBOT, X 1 X HBOT , 15 min AEMEZ 2.0 ata ( BE 1) R 1.6 ata( BE 2~5) , £ 90 min ( BXA
57 ) H 60 min ( BEFEEIT ) , RE 20 min MEZEE , HBOT 2B LABHERE. FEREBELEHMNE ( Sp0: )
RI9EELR 2 d B 95%% R HBOT JAfT. REBEER., BRIME, Sp0o.. MRS MER. MEM. By
B, B8 C-RNZEH (hs-CRP ) FIME CT REL R, XAGN (t RELEBATHERERNER. ER BR
HBOT AT G B 2 EER KM BT R IF . TR HBOT AT 5 4 REEMUMRSEHKL , £ 5 REELBERTES
HEK, R, #ENEIRETHERSERFEMRER, 43R HBOT S , BEWRIMER HBOT & T
[ (27.20£5.40 ) /min vs ( 20.80+2.28 ) /min , P<0.05 ] » HEKM Sp0. ¥ 5| A HBOT FZEAHEH , HF Sp0:
PHESE 1. 2. 3. 3, 6 X HBOT B857 (¥ 3 R )EWMEZE 95% £, HX HBOT BER Sp0: A
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Effects of Hyperbaric Oxygen Therapy in treatment of Severe Patients with
COVID-19 Pneumonia

Chen Rui-yong' 2, Tang Yan-chao? 2, Zhong Xiao-ling® ™, Liang Yi*, Li Bu-jun’® , Tao Xiao-lan?, Liao Chang-bo®
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Abstract Objective This retrospective study of clinical data was to explore the efficiency of HBOT in the treatment of
severe patients with COVID-19 pneumonia. Methods Five patients, aged 24-69 years old, COVID-19 positive, HBOT were
introduced after routine therapies failed to stop deterioration and presentation of progressive hypoxia in the General Hospital
of the Yangtze River Shipping in Wuhan, China. Daily once HBO treatment is compressing to bottom depth 2.0 ATA (Patient
1) or 1.6 ATA (Patient 2-5) in 15min, bottom time was first 90 min in first treatment and 60 min followed, then
decompressing in 20 min. Patients inhaled oxygen with the mask of BIBS continuously without air-break under pressure.
Treatment stopped 2 days after the mean of daily finger pulse oxygen saturation (SpO:) above 95%. Data collection included
symptoms, respiratory rate (RR), SpOz2, arterial blood gas analysis, blood cell count, coagulation function test, high-sensitivity
C-reactive protein (CRP) and chest computed tomography (CT). The data were analyzed by paired t-test (two-tail). Results
The symptomatic improvement of each patient was occurred after the first HBOT. Supine shortness of breath disappeared on
the 4th day after initiation of HBOT, and digestive tract symptoms after the 5th day. After HBOT, RR decreased than before
((27.2045.40)/min vs (20.80+2.28)/min, P<0.05). After introducing HBOT, daily SpO: in the ward was increased day by day.
Mean values of daily SpO: of 5 patients recovered above 95% in 1 to 6 days (mean 3 days). SpO: alongside of chamber after
decompression was higher than that before compression in the first and second HBOT (all P<0.05), but not the third (P>0.05).
SpO2 before compression of the second and third HBOT were higher than that of the first HBOT (all P<0.05). Before
introducing HBOT, patients presented PaCO2 ((31.48%3.40) mmHg) lower than normal ranges (35-45 mmHg). After finishing
HBOT course, PaO2 ((130.20+18.58) mmHg), SaO2 ((98.4040.55)%), lymphocyte% ((20.78+7.42)%) and lymphocyte count
((1.0940.24)><10%L) were significantly higher than that before introducing HBOT ((61.60+15.24) mmHg, (73.2046.43)%,
(9.4646.21)%, (0.6140.35)><10%L), while blood levels of FIB ((2.9740.27) g/L) and CRP ((7.76%6.95) mg/L) were
significantly declined (all P<0.05). Blood levels of lactate and D-dimer after finishing HBOT were obviously but not
statistically significantly decreased than that before HBOT (p>0.05). CT showed obvious improvement of pulmonary lesions
after HBOT. Conclusion Our results suggested that the very consistent clinical response of all patients can’t be explained by
the occasionality. Systemic hypoxia caused by progressive hypoxemia may be the main cause for the deterioration. HBOT is
responded to the overall clinical outcome by provide intermittent sufficient oxygen supplement to reboot tissues and cells
under continuous hypoxia injury, then to the improvement of immune function, peripheral circulation and lung pathology. The
underlying mechanism is discussed, and suggests that HBOT reduce the mortality of severe patients with COVID-19
pneumonia.

Key words COVID-19 pneumonia; hyperbaric oxygen therapy; hypoxemia; hypoxia
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K. NLJEf# (Extracorporeal Membrane Oxygenation, ECMO) &% & %7 )7 E4%) 32 H T COVID-
19 97, HEMBFLTRIRREEAT 45, HEHRERET 60% 3 . XK AT AEA 2
COVID-19 F Z i, thn]fe2 ROV 7% COVID-19 sk H AR ROR A HAR
B4R IT Chyperbaric oxygen therapy, HBOT) J& H Al 3 i LB EST ik, WaATERERE,

BITRFHEAR SR, A CL— )2 08 E FERA YT, IR 12 F T SR B 84 I6 P 6t
AMIEIT. H 2020 2 A 11 Hile, FATE RN HIE & BB R AR 5 51 R AT T ik s il
BEAT PEAR S MLE 9 EEAE COVID-19 i jiti1T HBOT, HEH LR . wis . MaWriZ 5wl
(RO PR BRI — BT 28 AE L

1 BBAFE

1.1 w6 R fER

5 5] £ 3 351 7 B Sk R 45 A A IR 7% 2 B (severe acute respiratory syndrome coronavirus 2,
SARS-CoV-2) HZERIGMIBH M, M CT A% 25 45 47 76 S il 5 f A% 22 U

B L5, 69 %, BRI dABE, BRI RIS UUESE . AR
SRR G« 290I6 97 B35 LR M L 40 mg FFK 2 )« RIEEREE [ (20 g/d) . Sk AAHN
(3g/d) . PTtEL/R (0.2gF R3O , 1AFFESd, 2 /M7 fE. BSEWRE (3~5 L/min) 2d. [
B (5~8 L/min) 14 d ks A MEAT R E . AFE 21 d BFELPATHIMIESEE, 4
T HBOT £ 8 k. X HBOT i[53 b5 Ja Bt b B A 3, JE 4k 2R 1H SR 15 ds

BE 2. B, 64 %, FmmORH 5 dPABE. BEAEmIME . RBIBKEORER . BEIRG . ZiiR
ST TS LR IR B (40 mg BER 2 0O RIZEREE (20 g/d) . SkiEMEAEY (3 g/d) L FILLZ R
(02 gBFR3IW « FIEFEK (05g/d) « AHEH (10 g/d) (40 mg/d) . (20 g/d) . ki (3
g/d) 1 MR BFEWREA (3~5 L/min) 1 d. MERE (5~8 Limin) 6 d, KEMAETI#EAT %
b, T B 12 d FF44 HBOT 3£ 5 . Bk HBOT 3% [H195 2 J5 ol 5t S WA 4 d, S5 4k ZET B4 5
d.

B3 B, 28%, DH“RZWRZK 12 d. RIAETEFAARE 10 dPANBE. 239036 TT 64 H R SR AL e
(40mg BK 2%  REFKED (20 g/d) . kB (3g/d)  FILLZ /R (029 &R 3%  F
EFMk (0.5g/d) 1 AMFHRE, SSEWRA (3~5L/min) 2d. HEREA (5~8 L/min) 12 d. LHEIFLIK
WA 2 d, HEE M RAR R R IR A B AR EMRE A, T NBEER 17 REZERINIMGE S, (R4
FEAR U . NFE 19 d 45T HBOT 3t 4 k. X HBOT iR [A1 55 J5, 4k&:1m B4 2 d.

B 4 B, 53 %, ECRZUK 1 AR 3 AP ABE. ZWiasT AFE AR B (40 mg BER 2
WO« REEREE (20 g/d) . SkAE#REY (3 g/d) . FILEZ /R (02 g BER 3 ) . FIEFEMK (0.5
g/d) 147 FE, 2SEWE (3~5 L/min) 1 d. HEKE (5~8 Limin) 12 d, HHERIHLSEL,
T APt 18 d 17 HBOT 3t 3 ¥k, H Ik HBOT iRl 5 )5, 4kELmi =R 7 d.

A5 &, 24%, KM ABL. AWGITBEFEHERIIA L (40 mg &K 2 ) . RERk
TAH (20 g/d)  kwdhfagh (3 g/d) « FIELZ /R (0.2 g R 3K  FEFEH (05 9/d) , BT
4, (3~5 L/min) 1 d. HEKA (5~8 L/min) 12 d. A% 14 RIFROUE, TAK 19d 7
HBOT 3t 3 k. & X HBOT iR [FIj 5 )5, 4hEE1H B4 9 d.

1.2 HBOT AT

KHEEEM RS (GY2800D-A &, WM& EmA N KRMARARD &K 9: 00—10: 30 #17 1
X HBOT. @il gt NIy ie, #Hep B PR RS SEIp R ai A, AR R R
Ao BRI E . 15 min 273N E S 2.0 ata (455 KSJE, REN 0.1 MPa) (3 1) . 1.6 ata
(% 2~5) , =8 90 min (FXIEYT) 5L 60 min (FEJSIEIT) » SRJE 20 min L2 . kS
JG, ERE YR el IE A TR B . R AU R R e R AR P CRRRIE R
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1.3 BEWE

LB 05 0 3P il sk IR PR 2 R0k ) B, UCER IR . WP U GEBNIER BT EN) SEE
WERERR, s VS, GNESEEACTERER, WS IRIEE R 4 hy AE S5 AR R T S
145> I (Part pressure of oxygen monitored by Pulse Oximeter, SpO), BhikIL < 7 #ras 58, i,
EEIMIhRE, W C-leMEE Chigh-sensitivity C-reaction protein, hs-CRP) , LAJf#k CT % . 4R
BE L R MR P B, o RRE 1~3, FEX SR T .
1.4 RITFHE

N F SPSS 21.0 BTGt 24430 BIELL  x3as £ow, BT TG LEBCR I FE X ¢ A 06 . U AS:
3%, MI/KHE ¢ D 4 0.05.

2 & R

2.1 HBOT g/ lmRK&xMN

5 {51 5 35 H B OR ORI IR, (HAS ™ B R RRERAPAE . i B FREARVE 2y SR, HBOT ¥R
SYHTA B R IE e, HA — e RRAE A ERER (B 1D o HIXK HBOT JaJ7)E, EiRAER
BIFFeagef# . 4 Ik HBOT Ja, “PEMVIFIR SN R, 5 RETHAIERER AWk, (. & B/
PR T R SRR A RO R . BAR 2 Bl 838 Rt 4T 7 3 X HBOT, 1 i 4 Ik, (HIFHME
FreLfF £ . 58 HBOT JriE )5, M F P AFE % HBOT i T [ (27.2035.40) /min vs
(20.80%2.28) /min] , ZERFAFiH¥ = X (1=4.355, P=0.012) .

20+ -& chest pain -~ breathlessness(rest) -B& digestive tract symptoms
-* breathlessness(motion) & breathlessness(Supine position)

10

The cumulative score

T T T T
-5d -4d -3d -2d -1d HBOT+1d +2d +3d +4d +5d

Stage

B 1 SR ITRTSS 5 UH LR i 5 AR VR 2 AR A

Fig. 1 Symptom score changes of five coronavirus disease 2019 patients before and after hyperbaric oxygen therapy

22 FTolmEHEFMEURNLER

wE 2 Fros, AR 5 Bl EER SpO, ¥ N REN &K, MEZEDIE, KiElkE, ME
HBOT YRELIE hnAH RIS 18] 25/ SpO2 #13& H Fh &, H P44 SpO2 43 AITESE 1 (&3 5, 100%) . 2 (&
# 2, 95.40%) . 3 (HF 3, 96.40%; HEF 4, 97.00%) . 6 &k (HFF 1, 96.80%) HBOT 5k EE
95%LA .
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Fig. 2 Daily SpO, of 5 coronavirus disease 2019 patients after hyperbaric oxygen therapy

LB 3 Fion, TERRIR HBOT 697 0 5 A 98 J5 B %1 W5 0 55 35 (1) SpO2 R I, 1 ¥X HBOT &l
BP 9: 00 [ SpO2 A (73.2046.42) %, HRALHTRI 8: 00 f) (77.2044.66) %K. HIR 5 FlEHTE
HBOT I #EH SpO.#4iAF] 99% LA I, {H PR HBOT A )7 I JE )5 i SpO2 LBl % % (93.6040.07) %,
BAR 5 AT BRI % EL et i (t=8.427, P=0.001) , {EAAXFIERMEAT. BEREG 12:00 &4
WAL B Z A KT, $8 HBOT 097 IRA TER NG KEMS . 5 2. 3 Ik HBOT 577 i mi BY %
SpO, B R IR AT BN ZIAH b ¥ v (1=7.333, p=0.002; t=5.489, p=0.005) , % 3 %X HBOT Hfj/g &l
ZIAEL 2 R LGt X (1=4.083, p=0.055) . HITKE RUIf, HIA SpO, #4: 2 d Hfkfliy>
95%, 2 il BFANFESZ T 3 IR HBOT, 1§l 4 IRIGIT. 5 4 REZIRFEASMHMNIAD, KHETHG
L%
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3 5 KT B SRR B A 48 R R R R R SRR T S TR S5 RV %) SpO2 224k

Fig. 3 SpO; of 5 coronavirus disease 2019 patients before and after hyperbaric oxygen therapy

*p vs first day before compression; “p vs first day after decompression; 4 p vs same day before compression. 1-3'h

HBOT n=5, 4th n=3, 5" n=2, x+s
23 FEMSRPTER

iR 1 KK HBOT #i, 5 Bl EF A BERAZMT [MANERE S (Fio) K 0.4~
0.6] , PaO2% %I 37. 65. 60. 78 A1 68 mmHg (1 mmHg=0.133 kPa) , ¥J4bT v & 5 FEF INp I 35 0
RAS . Bk — 24k E 2 5 (PaCO2) 4374 30.4. 37.0. 30.0. 32.0. 28.0 mmHg, K& 2 H4a
K FIEFHE (EHSHEN 35~45 mmHg) . WK 1 FioR, kA RAE (Sa0) fEHFHEER 1
R HBOT 697 BB FEAK, MiGI7 5 % A, WEREREE, R i 2LER 48 B\ . $2R

AR H T SRR A7 72— 58 R R ) 2R G I S8 AR .

L1 AR REMN A A T A HBOT I A% 1L J5 R BN AK L 50 B 45
Tab. 1 Arterial blood gas analysis of coronavirus disease 2019 patients before and after HBOT

Xds

Parameter Before HBOT After HBOT t value p value
pH 743 £ 0.05 748 + 0.05 -4.38 0.005
Pa0, (mmHg) 6160 + 1524 13020 + 1858 -0.969 0.370
PaCO, (mmHg) 3148 £ 340 3486 + 3.66 -0.126 0.904
Hematocrit (%) 27.00 + 6.82 2620 + 2.28 -0.391 0.710
Sa0, (%) 77.60 = 3.85 9840 <+ 0.55 -1.338 0.229
Na* (mmol-L") 139.60 + 3.58 13820 + 2.05 1.53 0.177
K* (mmol-L") 320 + 0.07 342 + 0.28 -1.732 0.134
Glucose (mmol-L) 642 + 204 7.14 = 217 -0.043 0.967
Lactic acid (mmol-L") 217 = 171 1.13 = 0.10 1.121 0313

24 XRERELER

HBOT: Hyperbaric oxygen therapy

W 2 Fion, JFUGE HBOT BT bk B 40 M+ BRI bk B 4 i 7 20 L BEAIG, 45 R 438 HBOT 677 o &
¥IE T (p #J<0.05) , $Z/-3800 HBOT HIHEAARST 20 ek 5 40 M e & Th A O B3 A 5% . PR RL 4l iR & 4
tb 5 HBOT miAHEL 23 TR (P<0.05) , {HH PRI HEE HBOT Rl G Z R L&A1 L.
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F2 WAL R A B H IFAHBOT R AL I J5 4k M5 R n=5, xas
Tab. 2 Results of white blood cell of coronavirus disease 2019 patients before and after HBOT

Parameter Before HBOT After HBOT t value p value
WBC (x10%, L") 6.61 =+ 0.1 561 + 141 1.482 0.177
NEU% 83.62 =+ 10.39 6798 + 10.72 2.343 0.047
LYM% 946 =+ 621 2078 + 742 -2.617 0.031
MON% 636 =+ 335 980 =+ 422 -1.428 0.191
EOS% 050 =+ 095 136 + 212 -0.826 0.433
BAS% 0.06 =+ 0.09 008 =+ 0.11 -0.316 0.760
NEU (x107%, L) 556 + 097 392 + 1.64 1.919 0.091
LYM (x10% L") 061 =+ 035 1.09 += 024 -2.478 0.038
MON (x10% L) 041 =+ 0.18 053 + 024 -0.918 0.385
EOS (x10%, L 0.03 =+ 0.06 007 =+ 0.12 -0.72 0.492

HBOT: Hyperbaric oxygen therapy
W 3 Fron, JT4E HBOT W&YT AT IM LT VAl (FIB) 1 D-—RA4A&THE, 1 APTT F&AK, 42/~ I
AT A B BOIRES, R AR ER TR . 4590 HBOT J5 FIB F&fik (P<0.05) , [AK D-Z Ak
B, APTT FtEfHZ RS2 = L.

#*3  HAUESON A BE ITIRHBOTHI A I R I ey B 45 R n=5, xas
Tab. 3 Results of coagulation function of coronavirus disease 2019 patients before and after HBOT

Parameter Before HBOT After HBOT t value p value
PT (s) 1178 £ 0.69 11.18 + 088 1.078 0.322
APTT (s) 2325 + 293 2670 + 2.63 -1.752 0.13
FIB (g'L") 445 + 094 297 + 027 3.012 0.024
TT (s) 1553 + 0.78 16.65 =+ 1.61 -1.258 0.255
D-dimer (mg-L") 1.84 + 129 042 + 013 2.18 0.072
PT-INR 1.03 + 0.06 096 + 0.10 1.18 0.283

HBOT: Hyperbaric oxygen therapy
JFiG HBOT JAJ7 R L CRP ZK°F Tt [ (30.361.27) mg/L] , 5 4% HBOT J5 Ik hs-CRP
KFECHBOT #i [ (7.7636.95) mg/L] MK, % RA S22 & L (t=7.148, P<0.0D) .
25 HHBFELER
W3 CT f & o, 5 B8 #H HBOT Ry HIE COVID-19 S A iR 24 048, XU 2 Kk B 55
WHRANEER, K& WY, USSR, WG ILZ R AOR S ER; A HBOT J5, i
HT Kk B G, XU 22 R A S FE R AN IR S FE R D . U RO 4.
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P4 HBOT i Jo 7 2 b A 7 2 A6 2 LT 5 4 7540
Fig. 4 Chest computed tomography imaging of coronavirus disease 2019 patients before and after HBOT

HBOT: hyperbaric oxygen therapy
3 i it

HBOT & — M7t <& Chyperbaric) 58 FsLiiff% )T (oxygen therapy) iR, ZIGIKEIT H
PR, BARE N AMER HBOT JLRHMER T 2 Mgom (i HBOT @&MHE 67", (HER Tk 260k
IR AN, HBOT X 22 Flodi i va J7 1F F 2 I8 i o IR SO E VR 9T R R el 4 B . Sk sk ig k. JORE 1 Bk
S L P R AR ORI . AR SRR R R, R SR T R R AR S I E RO R, E R AT EOR, W
BSENE. MEREA. mRERE, EEHMESM ECMO, 1 LLH A E B I 3h ft [ 65 N iE B
UE, FEAE R AR A2 HIERAE . HBOT 1EAIGIREIT HAR Z — IR AR B A8, BEERE & e — & B
iE .

FUT IO E IR NNUA 4 B H SUR BT R AR . BMNIRE KA s i BN A 2 2340 i 75 4 il i
WAL AR e, MR AT B (IS B ML s . S PR A VS AR RS B IR AT . AT — AN
T IhAE B AS A] 51 R A IE S . MW KT, HBOT KBS TWNAE D K, Wi T &R
BUEE B P BOE RN A R, 58 R EIT IR 78 50 IR I S A IR T Re R RS 5 T
AR A 1Y BEAE B HBOT 5 &Th T ARDS i it 6 45 455 v4 97 [ e 56 (10100 | [K] ik HBOT #J
REAZ A LR EERE COVID-19 f 3 R AT VAR S SE 1 B FE 8007 ik o AR 5 ) 5B 38 10 7 R 4 S| T ik % 1
HEAT AR SEMAE A 0L S 146 HBOT, JF H¥7EH IR HBOT Ja btk e, KA MURE 0 %, B 15
B HU

A9 o, COVID-19 ) 3 BE95 BR AR Ak & il 8 ) 20 A8 S 7 1127, 1275 H 5 1) i 46 /< ) g o
] G LU i B A T RERR G SN IS H . AR 5 B B FH I EE AE I T X — W &, HBOT #f PaO. fl SaO.
BIFAK, 12 PaCOz AJtm, WHEHEZMKTIERSHEM (35~40 mmHg) , &Rl @< rk
Ao XU GBS ThAE, WHMGES, ASSCEHEGER, 5 068 2 hn 5 g b .
Girard F1 Bernard "3’ £33 K LWL ] I I 0 457 005 10 4k Ok B (AR . T4 HBOT %
7 E AR 25 ASTEAE B 2 A P IRGE 3 4% . HBOT I v 20 6 480 11 /% BSCRE B8 R B3l R 48 m, - sw AR 170
BE B T B SORE I B 4 R T 3 AR R B R S S T e S . AR4L 5 Bl E HBOT g RIZISFY
SpO2 4y 93.60%, =T 90%, WiEsE | HBOT X —fi#, JUHEEH 3, TLAWMES 2 d HEH
R ACAUNLGE, T X HBOT Hifitf5 SpO. &% EJb. % & 484 (oxygenation index, OlI) %7
Pa0,/FiO,, & HLHGE 4 A RCR IV FaAn o FRES S AR S AN RIS, R F “FiO2 >34 5 A 44 1K 58/760”
HATROE, HP RS R SRS % (760 mmHg) ) HGAR B A B 24 R ) ATA T & [ 46 50 1 5,
WA 1 ATA. PaO; 24T E R, EIR AT E 4N PaO=01>FiO >4 Xt [ ik . HLARE < is it 52 =
Ol J}7; Pa0,, ¥ LB $2 5 FiO,, 1 HBOT i R w4 st Kok (ATA) . Rl HBOT 25 /L
AN, xR T 1.6~2.8 ata. RFEWMAN A A 7 AR 24T, HBOT #) PaO. & % fe 5
HMUMGE ST Ol 39in 1.6~2.8 f5AH A Ft, B4 AZCE, WRYIMIES O AEHd | AR 1.5
fEit, &GP R HBOT. X — IR BV MR T I PRARIE H HLARE <% BE COVID-19 #9723
A 1280 AL 5 5] HBOT 43R S 8 R BB I N 7E R [



WREt a5 I IR 7 SRR B 2R e bR B il 96 R RO e T R B 9

R 1R HBOT FI ALY VA B, N AE MR SR 1 I FR SR e o 18 BB 24 SOk lE , 1775 O i
PEEAME, BEEE S SECAR B 4 . RARG HBOT MNERTEIZ] SpO, KT 2§ 2 Wl
SRMILE R, MW S R ARG INE T COVID-19 F&E O D i R AT,
T 6 71 B 100 i T B B A 1R SR LA BB 6 R ML IR S T R AR B 75 S8 RE, S8R4T LA
AU B E AT RAFVIRES . BUEERIZ] SpO: il 25 R R, ZHEH 1 IR HBOT J5 & fit”
HBA ARG HEEERITIREIE M, METSHERE SpO, I Z kN, R EH AR
LRI/ o X B S s 3 BE 2 v v i TR )25 Chigh-intensity interval training) fg# X3 = HLA
TCEIBFNTH 32 BE Sy 2500 187 . FAE COVID-19 M 2 M s MR AUE, SEMUAL TAMMEA T
FER R Al (P RS TE A ARUPIRAS, HBOT #2447 7820 A EAR W &k, LR IRAS T X Fr ko AR PR
A TN 268 F7 . 1K BV RE AR I TRD 114 75 s 48 B 0% i 28] 7 4 X0 1 F IR0 AE L

WG RAFFE 22 B, WhDZHM. CRP %5 R4 R HE COVID-19 H 3% Rl RAFAE '45) . 5L 8 5 i 7
HIND 37085 35 e P il 8 B 3 A F CRP 35T 16 o (ELR SBI PR G AR I AS A2 905 23 e 1 i 4% %
H . 1E DL gl B A S BRI 5 T FH 2E 1 BE AR PR BT 45 (obstructive sleep apnea, OSA) Fl&t
P JE K Chigh altitude pulmonary edema, HAPE) ZE i[RI REFEAE. OSA 3 CRP 1 IL-6 /K F 5
XL R E e ML B TR . iR 1E % 118 4 161 i HAPE B R R B, &bk CRP T
s AR, R BAERE 4N AR . AR BRI IR, JF4G HBOT Y597 i COVID-19 i3 [F] i)
171E hs-CRP 7KFFHm Sk 4 fuAs4b, e 4a& HBOT J& hs-CRP /K-FFE&. WREL4falalF. FF
H5E 43 HBOT J& CT M & o, i B e, (HUEAE. X 5ERAEE X HBOT #it 2%
file B JE VR IT TP IREE W 2%, LM CRP. #EIMIhAE SR A 4 A e & — 5. I/REIE COVID-19 H 3K
TR, PRt aHR TR FE M HS ST . YRR N BUKE . RG240 5
ReIhfE T B2 AR AL B AT AR AL HAPE [OR BRI AR, 468 TIREMUE S8 KRG E G . KRGS
ARG & ESE COVID-19 B A it 2 B IR . BHIE R G0 B 0 R A T R AR LA N3
AE RV EHUR s R TR, M HE SR BRiE R AE /1. X 8@ HBOT EARMN AR T A, B4
AT AT R R A

2 4 5 51 bR B A B T B A IR R R W Lk E B E COVID-19 R FE M E M [ (0.6240.37)
X109/L ] AKF—5 '8, % Sr kAR vk B R AR S B R AR TSR (61.5%) M. A RTIIA
N, D-ZREET 1.0 pg/L RRTUEAR 19, K456 D-—RIKE HBOT HiEiA (1.8441.29)
ng/L. Iy CRP Mt R A COVID-19 3 5 i REGE bR 45" o AL 135 A K ) H At 4 g [
T, 1H CRP ({5 & ALILRH AT HEmE_ B3N HBOT B A Xt BRARHLAR N oK 7, BH 1B 40 i[5 1
MNEH 7. EHEME COVID-19 LT R EEHA FWE R T, FRSHSEHIKIEI RSN, A HpE
FARAR R IR AT IR R EE R AN AT Bttt — 35, PRl ir i . 783 LA T I3 a L3l AR 1 IR
HBOT &l V1 n] PR BE B H AT %,

AR HBOT JAJ7 COVID-19 fE35 1A% GePh B Ty 5 42 ) 4 il 52 21 & BE Oy, (HIF BRI [
T o F FEOE 35 PN 2 R 9 993 T SJs 5 48 o) () LR Al ML SR, AR R R4 S H N B U 248 (bulding
in breathing system, BIBS) H&%HKSMARSG . BmAREH RS, SHXNEXNRS. EHFRS
PR B oy BT A B R R AR NE, TR YRR S B R R Gt X ERE M Y T AM N R TAE A R
A SURGL (PR 26 AN 2 5 T A% e i s o BEAAR B TS 5 428 ) 16 it B <SRRG PN 9 B RR B 4 B SR R A%
I b EOR BT, MR N BT N, B AR SRR S BB AR Ah B AL Y B R
BER, ERAERSHAR O RAE SRR GG AR 10 m Xkt i7 . KR4 5 Bl HEiE
COVID-19 ¥ 1 HBOT JLiE it 20 vk, EH A R afE At H YL,

gE BRTR, FRa R A ME I R B A B M RS EVE B 2 EAE COVID-19 i 1 Ak it = 22
JiRl. COVID-19 HIRFIY Thge it Ui e S Dy Relsas A3, HBOT W RE &G EEE COVID-19 £
R 28 A TC VR ) AT AR S URE (W B EE T B, 97 A T LGB S . HBOT AyAb T RS2 5k S AL 14
HERAE T 70 2 A AL E SR R E, AR TR GZEIIRE. TEHRThae. NEUKERI R, e gt
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i HOBRESEARAN 5 FlEE BRI IIIUZE SRS AN RTE HBOT ¥R 77 A%
PRI TR By AR TSR S 1 Bt 56 7S = 25 HR O da O ) 8 AT PR IR R G 7 T3 AR 1 ol
T6 SR Bl BT AR L 2 P O BT % . 2= TS AT R i i % O B AT S I A AR
e PR T 5 4% 01 07 T AR L0048 SRS Bh s R S5 1B 2% 5y 07 22 A0 M 37 K 2 i R 2 b R R TR 2 R
Paul G. Harch # 424t & o W .
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