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EFFECT OF DIGITAL TELEMEDICINE SYSTEM IN IMPROVING PRECISE TREATMENT OF CORONAVIRUS DISEASE 2019
AND PREVENTING CROSS-INFECTION  YAO Bo, SUN Yunbo, KONG Xinjuan , GU Chuankai , CHENG Xiaoyu, LI Qian-
gian s DONG Qian s XING Jinyan
dao 266003, China)
[ABSTRACT] Objective

(Department of Critical Care Medicine, The Affiliated Hospital of Qingdao University, Qing-

To investigate the effect of digital telemedicine system in the treatment of patients with coronavi-

rus disease 2019 (COVID-19) and preventing cross-infection. ~ Methods The digital telemedicine system jointly developed by our
hospital and Hisense Group was applied to the treatment of COVID-19. We collected the data of 20 patients with COVID-19 admit-
ted to our hospital before February 23, 2020, including the number of remote consultations and the amount of medical supplies
saved using this system. An electronic questionnaire survey was conducted regarding the feasibility of the digital telemedicine sys-
tem, the degree of satisfaction with the remote electronic auscultation system, the degree of satisfaction with the remote tongue
coating digital picture system, the degree of satisfaction with remote medical imaging transmission, the timeliness of the digital
telemedicine system, and the necessity of the digital telemedicine system for infectious diseases.  Results The success rate of
treatment was 100% in the COVID-19 patients in our hospital, and there was no death. Remote consultation was performed 256
times, and the diagnostic and therapeutic protocol was adjusted 225 times; 504 surgical masks, 504 protective clothes, and 504 iso-
lation gowns were saved in this process, and no cross-infection occurred in consultants and front-line medical staff. The consultants
and front-line medical staff showed a high degree of overall satisfaction with the digital telemedicine system.  Conclusion Using
the digital telemedicine system developed by our hospital for consultation not only ensures the precise treatment of COVID-19 pa-
tients, but also prevents cross-infection. This system is satisfying and plays an important role in COVID-19 treatment in our hospi-
tal.
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informatics applications; Cross infection; System evaluation

bifi 5 TH A LE AR 38 TR AR R T BOR a2
ERSZRAZEL N TEF2IRSEPY R
SCELT AR TR F. 2019 4F 12 H ROk,
Wb A BT Bl 22 A B 22 451 S Y 5 R e = Il R GBI
(Y B HE] 2020-02-19; [f&iTHHI] 2020-02-24
[(E2TBE] &5 AH S RARWE S & W-2020 48 28 4
WS H (20-4-1-5-nsh) 5 o [ 1 4 J5 Bl 24 3 4 - 350 H (2019M66-

2306) 5 7 & 77 -5 T H (201918)
[BiR{E#E] ¥4 #E . Email : xingjy-1@163.com

el it 96 ) HRAE L IR0 A R I A A L IX R
£ 20204F 2 H 23 A,/ &S WML 60 i, R
Bt VB R 5 85 T 97 56 il 48 1206 5 o 5 B BE A A 4R
W& T — 3B AL ie 2 2518 R 50 i A T 58 i il
RRE TAER . A FEERIKIERES2 RGN
S X AR 12 AR T R AT T g1t I X% Im
S RGBT ROR AT VEAL O DU R 48 0 H
TR H R YRR TR IR 2 5 . IR &5



. 54 . W UEE -7 2020 4F 2 45 35 %45 1 ] ] Precis Med, February 2020, Vol.35, No.1

RiEWMT .
1 W&5F*

1.1 PR %

BE 2020 4F 2 A 23 H B Be I loA 5 il &
20 ), b 55 8 Bl £ 12 i) AR <50 & 12 i,
50~59 % 5 f],60~70 % 1 #il,>70 % 2 {5 ; % #
B 2 ), m A R 10 ), R R S ], fE
[EAREITN
1.2 #HFHEBLL LAHMHE

BAMIER L REWH IR E¥S12 B8R
i KB R i BRI BT 212 R
Fouit (B TAD (B 2595 B B A it (&1 1B) LB 596 s B
SR E (& 10 T2 U RS GGk 5H
W 2L S MPEG-4 DL K H.264 % £
PRSI, DL Je GU7XX S 5 M phisl, 358 1 080 P
Gr PR AR . BB R T S 12K
F . 232 R G R 28 R HIBE N M o B2 97 DL ] K 45 TiT
14 32 A8 23 12 X 245 38 o) 1B 55 I sl i 0 e T 4 4 4 T 4%
HEATHE .

1.3 RFNWABALRAAEHFBHEEXELF ¥
a9 5 A

RSP NERT LR ELE T HIS &g
i T il BB E BEORE AR ABE G I | S = A A SR
ke, Zead— s KRN b S TR AR 4098 Dy A
IR, L R T8 T 6 PR B2 0 HE A7 1 R A5 B 13 #b
FRAE 5 R KA MATHE AT, T JH B2 T7 T
FA D, BRUTLUGES R FIERSE2 RS
FHL APP % 5 vity bifi Bof il b 9E 4728 3 . S S0 s =
AT K297 T 58 0 2R St 15 100 Bl P I 15 45 B K
LR BRI 6 T 9 b 5 T S I ] R T 42
14 HFHABALAAEHTHEBEL 7P
o R i RS

X 5% Je — 2R B Dl A7 0 0O 1) 4 1 4 L R

MR &R HENE SR 6 A Oix
B2 ARG HAT SE 1 O X F e
F G0 I R @ X I R R B B KR R B
FH A6 BB s QX R S ARG i W B O &
LRGN ©ZiE RS2 RGN H &4tk
PR LBV . RO A IR 56 4y, i 2]
& 56 i, MK 100 %,

2 &% R

2312 A1 BAAD 456 F A D5 24 BL 0P IR b B R L5
GRE KOO BB L R B 1~2 d XK B iR B b 4TI
B2 — A D e #4512 256 6k (FR i
£ LG 168 AU, Horp 52 (8 35 31 (K, 5 7Y
B 182 Wik, HA B 24 YK, fE B 19
TR 5 JIE T B P S AR T 640 R GIE A% i 1 B8 75 5214
FRILE 2A) GEFEH T WIS AR 316 Yk GE R AL
B T2 15 B L 18 2B) L m & K5 A5 i 452
W27 ZAEE 225 Bk, B AT IR B BT e il 42 R
BILTIE 100%, TAET- & . it 4 1 504
AVBEPTR 504 1R BB A 504 1R, HoR &4 B R
PE 55 N BURY R F . R 2512 R G0 AE I e il 4%
BELIF PR S WAL R, B WL e
WA/ AR R LB AR R . LR 1,

F1 EZBRSVERSFHANREAESHEEER(H)

WA —peoh T R
RS2 R G ARIE AT I AT S 1 o o0 8 48
IR LT UT 2 2R G0 N ) i 0 0 9 47
6 R T T R 2R G 0 B 0o 0 6 50
0 T R AR A Y 1 G R 0 0 0 56
LR8BG R 0 0 0 56
LRSI RGN H TG HEBEHLEE 0 0 0 56

A BT 28 G000 3 B WA B b7 12 A i 5 C < I8 B9 09 s 38 3 A8 3 o
B1 BFUEESLRENER



NGB F72 2020 4F 2 A4 35 %% 1 8] ] Precis Med,

February 2020, Vol.35, No.1l e 55 .

R

E 2
A DA BT R R A O BRAIR BT AR AR
(28 G AL 220 o 7 el il 98 2 X N 288 i 5 3 i
TS U 0 S — 5 Y Mg, B R 2020 4F 2 A 23
H . 2Bk RiT80i2 0 61 86E 8 J7 1, B W Bt #ie 4t
77 150 B, T Al A% AL Y v o, BRI s AR D
FVR S 0 58 3 AT T AT A et S A AR —
SE LA B M IR e 3 T L AR R i AR 12 iR L R
B SRR MEE A 2R R T . RN R Kk AR
G » 3 BB RURS DL A% 58 2 2 82X 5 4% Y Bl
BRI R WAL 1R IR AT IMIE R 22 RS
FEE /A N 5L 8l A0 B fid Oy T HL A B A
A% L I LB R i . AR ST 45 R o, i %
A2 M EHET L TR —L &5 N A58 R
P EREBESLREMEHZ —. BHHE. ERER
A BRI FE 2 ] S — & R FE R S £
H X Z 9 B SRR R T R SRR R R X R
WRESLRGEMNEZ = BN AL Y5 L,
S IsF [E] P AT RE 2 M BB T A R e = A O A AR
SIS TERIE B H AT B R A BOAR I8 T . v 1 29 Kt
EIF i X RS2 RGBT =

B T LR i e L F B 2 A, R BT &
RS2 R Gk HA LT Rk 3. O R BN
W SE AT HHE AL A R UE T 22 R R At s O3
TR TS RS, R AR TR R
B R S T & Z0F 0 A% 0 ) 48 s @3 n T
HERTERERGE, S ERRTEE ST ELLOR
FLRAS S FF b B & X 1 PPAL s @ AT B3
A SE LY CT S 5285 B2k, i HL 3G 1 R 5% (8
5 X P AR A O, AT DL S A R 5 R
% OB T FHLERAE (APP) % 7 3, 7] Fifi IS Fifi 4 5
121838 .

FRLERRERESLRENEZME A ES,
fER B 2 R, b <12 Be 9 AT
KR AL 3%, BT AL (] B2 48 T A O 7 43 12 38 o B 55
W Bl 7 2 I 45 e A 4% i D T IR T (R B R Y

A AR RS R B AR A T2 E R
REIER AR EH

Ak, I H LT R BEBE N M 45 R 5 KRR
BT et B B BRSO L R T S e i E
Wi GRIE TR S 2 B . X RO 1 sk
B RE T DR R RN 7R A 3k L R BT I X
SRR

R G B By T B Bl 4 AR AR A T O
il FL TP 12 R G0 . BEAE = DR LA O 5 FIRT IR, 42
B TR FO S AR B . 55 A v B e 3 ek i 42 11
W RARE TEEEHN.FCE ABRERE T,
BRI T ] ) D092 W S g e i &R
SR, R B 5K 3R AR B IR R 5 B 25 A JF ke
RN SiAh R B R TR EE W P E
PRGERE a0 B 5 21 | 5 Bl o 35 AR 4 7 5 0 1 1B
J& e P X R G KRR E L B T &
B BRI, &t B b B & R T &
P EIGRIZEE R .

CT SR X F e il 98 1491236 JI7 80T A
HEEEMMERD XS RGP E R AR bl
SCL T CT R %R B TC R A% v . D3 A XT3
5ok fili 4% S5 E LR fa R A AT CT K A 1 s 4
R Z RISE . A5 W5 I 7 DA 52 il 8 8 7 ARG o 7 AR AR
B L REACHER AN S CT K2, Wi Fh 7 3 10 B R — B0tk
IRE] 0,775 1T EL i R AL BE % Xt P 0 AL S 4
3B LS 2 B S A, e il R L RE AR
WR 2 2% D) Be s v L IR 5% 18 75 R R L g % 5
PO MG il 0 JUE LB UE S 4 B E AR A PR AG DO 1%
L TR R G0 B D AT B B A TR A R 55 R R
AR i 11, T S5 R IR 55 P S AR BEORME i 45
ST R, RS T AR UL R B 9 I R 5Tk,

Je S A A 0] 4 B s R % R Ge A al B R
. HAER T — 2 T B Y i T, g B R
AT RS B A T AR S M R R A LR T
VRl s 0 2, DAJS R ek e AT 4k ek Ak
LES gty [ T i N

i bR RS2 RE RN R 0 A H & KR D)



W UEE -7 2020 4F 2 45 35 %45 1 ] ] Precis Med, February 2020, Vol.35, No.1

W B B A% Qe R OB AR, WA T BRIT BEIR . 7EIIR
YU B e i 5 1 v L 212 R AR IR B R A
PR 2 0 BRI B F L R 2 R4
KB M2 R G0 BeA T amfe O il 702 R 4L
MR & BT R R 8 MO B AR L R 48 R
T FHLAPP % ) b, 1% 2512 R G0 0 BAT L IE,
PRAIE T 8 ARG R YT 7 EL AR 1 52 SO e UBS:
R YLis AT B I A FRT 3R e BT e il 4 Boih
KT EEAE .

il 4k
WL AR SC AR 56 A

[ 5% k]

[1] FRADE S, RODRIGUES H. Benefits, challenges and impact

of teleconsultation a literature review [ J]. Stud Health
Technol Inform, 2013, 192:1157.

(2] ki, G5 JH 0B 46 Im RN 2312 RGeS0 S Bk 9 T
AREAATHESS ], PR m s RL AL & . 2017,32(9) :805-806.

[3] MEIC.ERT,RKE. % ZRSERESERT]. PEAFE
%, 2015,10(10) :85-87,91.

(4] ERDAMEZRSRE2 A 23 B 24 B 8 @R 9% 5 Al &
PEG I B 1% OL L EB/OL . http://www.nhc. gov. en/xcs/yqth/
202002/945bd98a9d884aeeb54d76afa02ca813. shtml. 2020-02-
24/2020-02-24.

[5] CHAN]JF, YUAN SF, KOK K H. et al. A familial cluster
of pneumonia associated with the 2019 novel coronavirus indi-
cating person-to-person transmission: A study of a family clus-
ter[J]. Lancet, 2020, 395(10223):514-523.

[6] ROTHE C, SCHUNK M, SOTHMANN P, et al. Transmis-
sion of 2019-nCoV infection from an asymptomatic contact in
Germany[J]. N Engl J Med, 2020, 382(10):970-971.

[7] AR B B 2 2 3 ek R 2 il 58 By 5 & 52 20 Rl Tl IR s 2
Jili 9 i A7 9 2% 45 AR 09 BB INIR [I/OL . o [ 95 3 9 2% 3
2020,1-7. https://doi.org/10.16505/7.2095-0136.2020.0015.

[8] BXMS, BEA, BAG, 5. B Im AR I 2 212 R G & 44 B L
WroEl)]. HEBCEES, 2010,5(3):76-77.

(E#% 52 7)
L G, et al. Middle East respiratory syndrome coronavirus
(MERS-CoV) infection: Chest CT findings[J]. AJR Am J Ro-
entgenol, 2014,203(4):782-787.

[18] WONG K T, ANTONIO G E, HUI D S, et al. Severe acute
respiratory syndrome: Radiographic appearances and pattern
of progression in 138 patients[ ] ]. Radiology, 2003,228(2):
401-406.

9]

(1o]

[11]

[12]

[13]

[14]

[16]

[17]

(18]

[19]

[20]

(191

[20]

RS R EE B 5 B2 2 m L R[], BEE(E B, 2005,18
(7):716-717.

K DA R 2 5L 23 I AN T 0 28 e bR s 2 ke 09 il R 1297
TR CGE IO [EB/OL]. http://www.nhc. gov.cn/jkj/s3578/
202002/dc7{3a7326e249c0bad0155960094b0b. shtml. 2020-02-
21/2020-02-21.

AR 2B AR SN IEIR AR B T T 28 SR AR
Ml 4 (COVID-19) 1 b 2 25 B 36 HEmE [1/OLT. P& 2 i
2020,1-6. http://kns. cnki. net/kems/detail/11.2166. R. 2020~
0217.2034.006.html.

o AR OV R O R S IR B M A% 94 e 0 R AL 5 YA A
AR LI/OL]. WBEZ i, 2020,1-6. http://kns.cnki.net/ke-
ms/detail/11.2166.R.20200225.0919.002. html.

WU J, WU X, ZENG W, et al. Chest CT findings in patients
with corona virus disease 2019 and its relationship with clinical
features[ ] ]. Invest Radiol, 2020. doi: 10.1097/RLI. 0000000~
000000670.

CHIUMELLO D, UMBRELLO M, SFERRAZZA PAPA G
F, et al. Global and regional diagnostic accuracy of lung ultra-
sound compared to CT in patients with acute respiratory dis-
tress syndrome[ J]. Crit Care Med, 2019,47(11):1599-1606.
CHO R J, ADAMS A, AMBUR S, et al. Ultrasound assess-
ment of diaphragmatic motion in subjects with ARDS during
transpulmonary pressure-guided PEEP titration [ ] ]. Respir
Care, 2020, 65(3):314-319.

NARASIMHAN M, KOENIG S J, MAYO P H. A whole-
body approach to point of care ultrasound[]J]. Chest, 2016,
150(4) . 772-776.

SHIN SS, HUISMAN TAGM, HWANG M. Ultrasound ima-
ging for traumatic brain injury[J]. J Ultrasound Med, 2018,37
(8):1857-1867.

VIEILLARD-BARON A, MILLINGTON S J, SANFILIPPO
F, et al. A decade of progress in critical care echocardio-
graphy: A narrative review[ ] ]. Intensive Care Med, 2019,45
(6):770-788.

GOCZE 1, RENNER P, GRAF B M, et al. Simplified ap-
proach for the assessment of kidney perfusion and acute kidney
injury at the bedside using contrast-enhanced ultrasound[ ] ].
Intensive Care Med, 2015,41(2):362-363.

SCHE BB ARATRI AR ARV B e L i B R TR R e 2 il 4% 8 15
B9+ R B2 [J/OL ). v B A IE BE 22 2% 75 2020, 1-4. ht-
tp://kns.cnki.net/kems/detail/51.1656.R.20200212.0854.002.
html. (AL R FER

VAN DEN BRAND J] M, HAAGMANS B L., VAN RIEL D,

et al. The pathology and pathogenesis of experimental severe

acute respiratory syndrome and influenza in animal models[]].

J Comp Pathol, 2014,151(1).:83-112.

L T AREE 5Kk = 5. SARS 5 41 B 1 il R R [ WA CT

R RFAIIHLT]. GRS 22808 . 2005,24(3) :221-224.
(AKX ¥ Bk mER)



