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[ Abstract] Objective To investigate the value of high flow nasal cannula (HFNC) in treating a patient with
Middle East respiratory syndrome (MERS). Methods The effect of HFNC applied in the first imported MERS
patient with complication of acute respiratory distress syndrome (ARDS) to China was observed. The patient was
admitted to Department of Critical Care Medicine of Huizhou Municipal Central Hospital on May 28th, 2015, and
the changes in various clinical parameters and their significance were analyzed. Results A 43-year old male was
admitted to negative pressure isolation intensive care unit with the complaint of back ache for 7 days and fever for
2 days. Vital signs and saturation of pulse oximetry (SpO,) were monitored continuously. After admission, ribavirin was
given orally for 12 days and o —interferon was administered once on the first day. However, after 2-week anti-virus
therapy, the virus test was positive. Ceftriaxone was given on the 4th day, and it was changed to meropenem on the
3rd day for 2 weeks. Immune globulin was given on the 4th day and continued for 1 week. Thymosin— | was given
on the 8th day and continued for 2 weeks. According to his past history, methimazole had been given continuously
for hyperthyroidism and other symptomatic treatment. Oxygen inhalation (6 I/min) was given immediately after
admission, but the condition of patient worsened with the following symptoms: frequent cough and obvious shortness

of breath. Moreover pleural effusion gradually increased as shown by X-ray. SpO, was maintained only at about 0.91.
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Oxygenation index (Pa0,/FiO,) decreased to 144 mmHg (1 mmHg = 0.133 kPa). So oxygen inhalation via nasal
cannula was changed to HFNC after 2 days. The parameters were set as follows: temperature 34 °C , flow rate 20 L/min,
fraction of inspired oxygen (FiO,) 0.50. The flow was raised 5 L/min every 10 minutes, and was continued till the target
value reached 60 L/min. FiO, was modified according to SpO, and PaO,/Fi0,. FiO, was set to 0.80 on the 5th day of
admission. Shortness of breath of the patient was improved on the 7th day of admission after the application of HFNC.
FiO, was then decreased to 0.58 as PaO,/FiO, rose. Then the flow was gradually decreased to 30 L/min. HFNC was
reduced with continuous improvement in PaO,/FiO,. HFNC was changed to low flow oxygen inhalation nasal cannula
(2-3 L/min) on the 20th day. Oxygen treatment was stopped on the 23rd day, and SpO, was maintained at 0.98-1.00.
Activities on bed were gradually increased. The patient was cured and discharged from hospital on June 26th. The

patient showed good tolerance and high compliance during the treatment with HFNC. No nosocomial spread occurred

during the treatment. Conclusions HFNC could improve respiratory function of the patient with MERS obviously,

and complication ARDS was prevented. HFNC might reduce nosocomial spread.

[Key words] Middle East respiratory syndrome; Acute respiratory distress syndrome; High—flow nasal

cannula

HH AR IR 254 fF (MERS) J2& i1 i AR PRI 25
TETEERIR 7 (MERS-CoV) 512 ) 2k I R St
9, AR B ARLPE il 56 o 2GR BB, v AR E 2
PERFIG F 38 255 1E (ARDS), 2V %35 (ARF), £
ZFZWE IR (MOF) MAET ', A 2012 4F
9 HYPERE AR MERS J5 1 LUK, B4 25 NEZK
KL MERS-CoV UL 1, B G2 BY 53 I = 55 TAE
BRI il s AT BB YL, SN IR C B —E
I NREFS HEGETT  MERS SAt%ik 34.8% ¢,
Lo 2P IR 25 A AE (SARS) JRAEH &, gk
B EIAYT EAE MERS f B IR Y Z — W HLA
I T 5 38 2 B T TR O R R
A MU A, I 28 5 i i i %07 (HFNC)
1AYT MERS H A [E P94 ¥ J6 SCRk R . A Be b
HFNC 036 B FlE A PE MERS &9 ARDS B3
A% T BRI RACET BRI T
1 #EREFE
1.1 — sk BEBE,43 2 whE A,
fRJ 7 d. k2 d” T 2015455 H 28 H AR, &
H T 5 H 21 HIFGREGEAGE IFA A, 8 T 1
12 2IPEBUARTE), B IR “BE 257 3697 Joak, 18
RZWK, ToldR AR R AN . AR A AR
39.0 °C,.[>% 98 YK /min, FEWEAH 2% 21 YK /min, IiLJE
126/78 mmHg (1 mmHg=0.133 kPa), Jik{H il & 1 A1
B (Sp0,) 0.96 ; HH BUNHRE RN AE, Suke i
7%, B ICH W 2, WG FT AL, < = AR B,
I o 5 R AL, A ) R I I s SE MO, R )
Ze ; EEBRL AT JC S, WU LD 153, Jo Hpp 42
KIE,

BEWACE IRIRE SR E B2 MERS, &
FIN PR BEER , A i A B P AR i X BE A R AR

raeTcit (BT 9k s, IR A H Sk v3 9T

A Bt Ja 2 BORE RN, A3 4 € Hh 2R P IR 25 45 1 5
BSTr i3 ) (2014 4ERR) HIISWibRE ) #iig A
B i i AE MERS i, shBk i s R &
ARDS 2 WibRiE"
1.2 fRyrast
121 AL ARYEC AR I 55 TR A B A
i), B ABE e A B B W 1, PSP T
IR 25 71 38 5 RRSR WE I AR A IRAE AN SpO, %5 .
122 HURBRIRIT  ABLE T HIRAIEF AL 12 d;
ABESE 1 RE M o - THE 1 K EHUHRERIRTT
2 JA R B AR OCASIIATS R BHAE
1.2.3  HABIEI G : ABEE 4 KT i enia
7, 3 d JESCHEF ERIRYT, 2 FEEH . AR
4 RIFUR I e BRE 1 1A, ABESE 8 KIAFUR ML
FAMORRRR o, $ 2 . AR REA: s, k2 fifi H H 5
WK yEYT F T 5 [ B 45 3 LAt P AE SRR YT 45
124 U7 ABRR NS T 5945 40T (6 Limin),
{FRE 35 I 2 i Jon ., A ik, O A B I AR
(R WOm s RO N ), X R0 A s i ks it %
W . SpO, AU AT4EF7E 0.91 Zds , Wil 4 & e 4k
(PaO,/Fi0,) [ % 144 mmHg, TR SEAIT2d
J& (5 A 30 H) #tH HENC (AirvO, FEIE IR A VG TT
A, PG 2% Fisher Paykel /A @427, %45 PT101), &
Bosk e 5T R 34 °CL N 20 Limin, A
Wl (Fi0,) 0.50, % 10 min Fi#H 5 L/min, 4
FaAF B 2 BARME 60 Limin ; #2405 Sp0, . Pa0,/Fi0, %
JE# Fi0,, AR 5 K FiO, T4 & 0.80, £k
N HFNC J&, B33 T ABEEE 7 KRASERER 55,
Pa0,/Fi0, | T}, B WiH{E Fi0, & 0.58 ; b5 i 2%
12 N E 2 30 Limine W5 PaO,/FiO, FEEil s, T4k



rhA s FR B EESE 2015 4F 10 A%5 27 555 10 81 Chin Crit Care Med, October 2015, Vol.27, No.10

- 843 -

ZLRE K HENC 250, ABESS 20 K45 H HENC, 8CH
BRI ESIT (2~3 Lmin) . AREHS 23 KIE
AT, Sp0, 4EFF7E 0.98 ~ 1.00, PR 5% 1 2 4 12 ¥
e 6 H 26 HEFIREH B,

2 % B

2.1 WAL B HENG J& , BTS2 e AP
R BoA B &, BRI T 9 EE5R T 5 PaO,/FiO, BT
B B 23 RIELACYR ST 215 H [ 5 PR A5 5 L0
WA BHSEE, 1B PaO,/FiO, ISR R AL
R EE I 1, L5307 24 d )5 IR EEAR G
Forim 43R B . IR IAN R & A B N A%

22 AR ERAE ( 2)  ABESR 1R X &l A s
XU Jfi S A U 220K | AT bR B 1 e 5 2 A B id
TR AL WG 22 ABEERE 7 KA AR dae e W 38
ekt L AR T B KA TR LA Rtk R Btk
FAS ; BeEF HENC 9 FiO, B I A & 187 1 5
{RE 0.80, JLJF RS 24 , s kb z i,
ABEEE 17 KACT Bl o] WBE bR bR B 3 5
NG, 38 AN 15 R W R A B SR
29 RE AN 7m ACF il By UL/ 88 . AR 2410
AT B i AR A B

500

450
o 400
T 350
g 300
520
= 200
S 150
£ 100

50

0 1 1 1 1 1 1 1 J 0 1 1 1

RIS 1

MERS &R #E R B IR 1B 1Y 2¢ I
#f MERS-CoV 51H2 iy —Fh 2 VERF I R G000 , %
PR AR BRI PERG 2 |, BB 0] 9 & ARDS \ARF, 2
MOF %, H i % Jo kT % MERS-CoV B4 (1) H7 Rt
WREEZG Y. PEARIE, TR R I DA AREE AL
& VEIR 5 & MERS & 1 52 1 1fL v Al BE X MERS
A —E BT AR, B EL R AR A
a - TR BRBEAIRTTIYE MERS-CoV RYfE 4%, H:
PR PR TEEARG 2 42 A, S S kA AR 9]
FINET THIE T, o - THERSTURTIEIT,
82 & Je 995 2 AH A AT kg BH P , ST 0T A 1
WEE . BRIUFEESD , % IR T A LA REAL B 28
TRl SCHF S B - e b o

MERS 7] & Ji& 4 ARDS, ifii2{ 1 ARDS Y™ &k
ORGSR ROA BT OG5, A B A BERfIZ s R
B & ARDS, 38530 28 5 48007 2 d, AR AL E To
8 S I B I E ARk g X R R R
JifiFR 132 B 505 R A 6 40 IR /min DAL 5 00
90 ¥X /min LI B HENC J& , A ARG IR
WEATR R, O R 4 TR 80 WK /min IR, 4K,

1 1 1 1 1 J 0 1 1 1 1 1 1 1 1 J

12 15 18 21 24 27 1 4 7
ABETE (d)

10 13

16 19 22 25 27 14 7 10 13 16 19 22 25 27
ABETE (d) ABERTE (d)

s MERS NP ARIFIRZEA1E, PaO,/Fi0, FAATEE; 1 mmHg=0.133 kPa
1 PEE AT MERS BEHRFET Pa0,/Fi0, PR (OARIY 2L

| e | )
B2 P gl AR RN ZESIE (MERS) R T BG A48k ABESE 1 KRBT ity a] WLELR 41 otk

D D

WRERE R T B AR LI B, DR/ JEZSIER (A) s ABEER 7 ATl BF K e R iin] ULEL AR R BetR IS
AT T BRI 98 (B) s ABEEE 17 K, SUIMISC IR 2L, UT Bl i DS DR %% B2 W 2 , S G,
AR AR WS M A, Jf D AR A WLHE 58 (C) 5 ABESS 29 WU Ml WL/ R B S , It ] VAARR A U3 98, O
RN JEZSIEH  SUIRF-H IR A EH] (D)



- 844 -

rhA s FR B BESE 2015 4F 10 A%5 27 %5 10 81 Chin Crit Care Med, October 2015, Vol.27, No.10

WA 3 R F8 0 R B2 T8 HFNC 5, 83
TRERSAS B A IE AR EE IR $RR I RRCR R4
JUEPURTERYT 2 UG BRSNS A R (5
R AL AR PACHRE MR 20 T oA 35 1 58 B e R A G
orim A2 S B FRAT TR 2R 2 1 L 28
DIReZ A0 Mas W EE IV B A 2 TR e .

HEFNG 3T 4R 75 R 45 B 2 b izt |
i A< UL FHF MERS (#1238 . HFNC & —Fgi R (1)
JeAE A ET O S, R E RO pyr AR
W FiO, R FL T I 21 e = 1 5 S A I
I (e T3k 1.00), AN B B P IR DR 285 ) s 25 T
O AT R R F IR TR . ) FE R
AT IR B 32 3 WA R R A I T
BT FFI AT, IR T4 FE. B IS
RAERIRACIRAL B AL 37 °C . 44 me/L, JFD T #4
i KOK G BARRE , A BRI AT B R R IR FE T RE R
B A FTFAESIYTERR . @ W20
BEEES IR, & FEEMIKE B IE R, BA TRl
e ok 3 S I BE YRR AN, HENC AN
BLE A5 P 1 [ i, G T 8 e U, O i B R 3R
Vi, BN A, R IR PER R . Roca 25
IR FE ZEHH , HENC 3035 30 [ B 0 ) Tl 5 32
PRt g RIE R O B . FRATTICA, HENC (19 |
WRFEREAS] MERS £ i FH S (ISR AE 73 21
B IEMEERE,

e A I oA A8 48 (8 JE R UG S Uy
LA IE . (CPAP) 45, 7538 o0 %5 D] ol 7 A= <l
WIEH, 552 UOK (55 R T8 B, Ho i 555
S TS , T S ORI AASTE IS, A8 TR A2 1k
W25, IEAh, HENC Jos 1 52 ol 5 51, JRE I HH 1<
A BN AE 5 PRI, Y5 T . e B DAL e i i <
TRIIBEST , SO A T REAEE DR TR E = N RS 3
(A = BB B, B/PR i e AR 3G ]
EE R MR . NI, HENC A H HABAL SE 0 0
BIMLAGE 7 =0 AR 3, FRATTI R il I
B HIT MERS BCHAR 5 (A0 & it 8 28 55 ) R
AR AR B, R AR rT R AR, AR A
5] 15 3 L K B A SH At 9] 1 46 FH 22560, 1 FH HENC
BF BN 10 ~ 20 L/min 8K & I 46, 2 10 min I
4 5 ~ 10 L/min, — % HAR{E M 60 L/min 2247 ; H 48
Sp0,. Pa0,/Fi0, 5% Fi0, % HERME; s
W W, PaO,/FiO, Fo i A 1% W i s ), 2
BRI FIO, 2 0.40 Zo A7, TR H AR i B 245

1R E

B2z, H BT IS AT % MERS-CoV 5 27 14 45 44
251, MERS & 3R TT AT LAXTHIE K #4% B DI RE S HF
3 A IEAR AR e FEARIT T 2
— ARBEF IR R BN, HENC {8 5 E7 3
MR 7, AT 3 0l 3% MERS B 3% 19 I 1 )y fig
Pa0,/Fi0,, A F T+ Bt WR 2L 3% , 5T 4§ MERS
FE IS TR 98 HAT ) R I R N, i 5% o
B3k

[1] Zaki AM, Van Boheemen S, Bestebroer TM, et al. Isolation of a
novel coronavirus from a man with pneumonia in Saudi Arabial J ].
N Engl ] Med,2012,367 (19) : 1814-1820.

[2] Bermingham A, Chand MA, Brown CS, et al. Severe respiratory
illness caused by a novel coronavirus, in a patient transferred to
the United Kingdom from the Middle Fast, September 2012 [ J ].
Euro Surveill ,2012, 17 (40) : 20290.

[3] Guery B, Poissy J, El Mansouf L, et al. Clinical features and viral
diagnosis of two cases of infection with Middle East Respiratory
Syndrome coronavirus : a report of nosocomial transmission [J].
Lancet,2013,381 (9885) : 2265-2272.

[4] Memish ZA, Zumla Al, Al-Hakeem RF, et al. Family cluster of
Middle East respiratory syndrome coronavirus infections [ J].
N Engl ] Med,2013,368 (26) : 2487-2494.

[5] Al-Abdallat MM, Payne DC, Alqasrawi S, et al. Hospital-
associated outbreak of Middle East respiratory syndrome
coronavirus : a serologic, epidemiologic, and clinical description
[ J]. Clin Infect Dis,2014,59 (9) : 1225-1233.

[6] e N RILANE K DA R A & 2 0145 . R IF 45
AR 9112 97 J7 58 (2014 4F i) [ EB/OL ], (2015-05-29)
[2015-08-15 J. http : //www.nhfpc.gov.cn/yzygj/s3593¢/201409/61
5719dce116463b839fa2643aa02e56.shtml.

(7] Bz, B, BAee . I Bl A e 2RI 25 5 R i
PRRGR I TL) ] AR A SR, 2015,27 (8) £ 630-634.

[8] ARDS Definition Task Force. Acute respiratory distress syndrome :
the Berlin Definition [ J ]. JAMA,2012,307 (23) : 2526-2533.

[9] Falzarano D, De Wit E, Martellaro C, et al. Inhibition of novel B
coronavirus replication by a combination of interferon— o 2b and
ribavirin [ J 1. Sci Rep,2013,3 : 1686.

[10] De Wilde AH, Raj VS, Oudshoorn D, et al. MERS—-coronavirus
replication induces severe in vitro cytopathology and is strongly
inhibited by cyclosporin A or interferon— o treatment [J].] Gen
Virol,2013,94 (Pt 8) : 1749-1760.

[11] Falzarano D, De Wit E, Rasmussen AL, et al. Treatment with
interferon— a 2b and ribavirin improves outcome in MERS-CoV-
infected rhesus macaques [ J |. Nat Med,2013,19 (10) : 1313—
1317.

[12] Frat JP, Brugiere B, Ragot S, et al. Sequential application of
oxygen therapy via high—flow nasal cannula and noninvasive
ventilation in acute respiratory failure : an observational pilot study
[ J]. Respir Care,2015,60 (2) : 170-178.

[13] Maggiore SM, Idone FA, Vaschetto R, et al. Nasal high—flow
versus Venturi mask oxygen therapy after extubation. Effects on
oxygenation, comfort, and clinical outcome [J].Am]J Respir Crit
Care Med,2014,190 (3) : 282-288.

[14] Dysart K, Miller TL, Wolfson MR, et al. Research in high flow
therapy : mechanisms of action [ J ]. Respir Med,2009,103 (10):
1400-140s.

[15] Roca O, Riera J, Torres F, et al. High—flow oxygen therapy in
acute respiratory failure [ J . Respir Care,2010,55 (4) : 408—
413.

ik F 93 = 2015-09-11)
(AR - )



