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Analysis of the role of different intensity prevention and control measures in
the current epidemic of novel coronavirus (2019-nCoV) infected pneumonia
in Wuhan based on SIR model
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[Abstract] The number of confirmed and suspected cases in Wuhan has
risen rapidly since the outbreak of the new coronavirus. In the absence of good
treatment measures, prompt and effective prevention and control measures are still
the top priority. Based on official data and SIR model of infectious disease dynamics,
this study predicted the outcome of prevention and control measures with different
intensity and provided Suggestions for formulating a new prevention and control
strategy.
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Figure 1. Epidemic trends without prevention and control measures
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Table 1. Comparison of predicted and actual 2019-nCoV infection
numbers without control measures
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Figure 3. The trend of epidemic situation under strong prevention and
control measures
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B (Death)

AR TR HE I, e X ARG A BOR 2k
— M E B, T H AT A A KR
BAAEHERIZES, RAETERWEUEREN
B LABAAEL, e ANBUR & R —A
AT BT EE 1 A2 HETH
31 H 4 JC T B i A5 75 (%) 3 00 A A S B 7
JERYL B NEGIE AT Lo, FRATT % B 3
R T HSME, S L RefAfE—Lk
B R RIS, (ERFRATIA R X A4
PN R S e e T = R 28 )
Bi 45 T By SR S

30 6T AN [ e B B 4 i ) b R AT T
B, ASYRRENS 1) 1) G B8 T 2 SR R,
MEFERIE 1 LR, 75 51 s AAS 3 S e
AR FE o S AR B s 1 it T LA A0
DR NECFAE T NEL, FEiXANSEA L, AT
PIEE Fh R B Z R RN iR K .
— 7, SEBRTRE T AR e — 2 i
TR R, FETFRXAAR, BRI ge AL
UEE{E T REME = FRRATAIUNE, FEERETER
KIBFEE S, FET R WA L, (HEh
ATHER S A R BRGRR: 1 B 45 e A
LR HEN , DB N, W
AR THEREN 5 P s N PEls . X T
I, FATAK, BU B AT LAZE BR LAY B
Tt -

(1) Rgd/bobh, ~55ANZHE
G Bl XA A A R R, S A]
REV/ D ) IR 5 I A i b L 2

(2) B MREAT A A& 0 DS, A
M E e, e, s g o
B EIATA B, AR A T

L5 NS IR BRI, kG s B
TR KA
(3) YT mfE N 53 He fi sk 5l SE L)
JEPR AT, B A AT S el 7 B A B
(4) HAGHRA, B L 2E Rk
B HERFE T R4 AR it A S0k 7 A
BUREREE, Al LAZEJE AT E] N K Roo
AN, AT A B AR 1
P ASCRUR TP 30 B i i ELHE ST 7R
PR M HERR B FERE L, 5 AR T TR A T
FETE ) SRR, R T BT 2B E 1 SR
[, PRI, RTINS % &
FERALHEE B B AR IV S (R et (Rl i fe
RO U DU B R R s AS AR, X k]
T e B SE BE 2 2 B FFE I LABALE
SRR AE Y, R 22510k 2019
nCoV JE& % [ fili R 1) 471 19 4% 4% #3k 845 He
SARS ¥R XS ", FRATIN A IX B 5P
TER I HAT 1 e A K 33z 3 18] 751 5
FKFIR S RIUH NEEN D 6 A
Ko B X 2019-nCoV AR B, TR AT
TNk B 4 HE () 50 28 s GBI 98 e N 3
AN 2N, AR A X 4 R
fERRZE, WA RIS A DA, 4
XA R G N B3 42 finh s 0B AL f91) AT Bl 5
22 0L, X FAE B M TR T,
2019-nCoV JBYL F T SR 215 24 5 il

5% 3k

1 Kermack WO, McKendrick AG. A Contribution to the
Mathematical Theory of Epidemics[]J]. Proceedings of the
Royal Society of London. Series A, Containing Papers of a
Mathematical and Physical Character, 1927, 115(772): 700-
721. DOL: https://doi.org/10.1098/rspa.1927.0118.

2 Sulsky D. Using real data in an SIR model[EB/OL]. (2012-
06-21) [2020-02-02]. https://www.math.unm.edu/~sulsky/
mathcamp/ApplyData.pdf.

30 ERE, BB K . SARS SENF I SSUE S Hr AN E (7], Jb
KRR (BE2A R ), 2003, 35(z1): 72-74. [Wang D, Zhao
XF. Empirical analysis and forecasting for SARS epidemic
situation[J]. Journal of Peking University (Health Sciences),
2003, 35(z1): 72-74.]

4 BT DA ZE B4 . R TUE R Z R ST
B0 TR e bR o 7 R L 11 Ml 4% 7 490 38 iz [EB/OL]. (2020~
01-21) [2020-02-02]. http://wjw.wuhan.gov.cn/front/web/
showDetail/2020012109085.

http://www.jnewmed.com


http://www.jnewmed.com

82 EZFEA 20202 £305 5 18] New Medicine, Feb. 2020, Vol. 30, No.1

1AL DA (R 512 . 2020 4F 1 1 31 Hidbas i
568 PR s T SRR e 1 il 4 9% 1% 1% %0 [EB/OL]. (2020-02-01)
[2020-02-02]. http://wjw.hubei.gov.cn/fhjd/dtyw/202002/
120200202_2017658.shtml.

BARR . BRI S 1100 77 ST 51 Ak
&£ TJF [EB/OL]. (2019-03-26) [2020-02-01]. http://www.
hb.xinhuanet.com/2019-03/26/c_1124281764 .htm.

Imai N, Dorigatti I, Cori A, et al. Estimating the potential total
number of novel Coronavirus cases in Wuhan City, China[EO/
OL]. (2020-01-17) [2020-02-01]. https://www.imperial.
ac.uk/media/imperial-college/medicine/sph/ide/gida—
fellowships/2019—-nCoV-outhreak—report—17-01-2020.pdf.
JAWG  XUROHE | Wk b, A% DU L e IR e 2 il ¢
BEA AR F w0 28 W0 (0], o EAEIE BE 2 2Rk | 2020,
20(3): 1-6. DOI: 10.7507/1672-2531.202001118. [Zhou
T, Liu QH, Yang ZM, et al. Preliminary prediction of the
basic reproduction number of the Wuhan novel coronavirus
2019-nCoV][J]. Chinese Journal of Evidence—based Medicine
(preprint), 2020, 20(3): 1-6.]

Anderson RM, Anderson B, May RM. Infectious diseases of
humans: dynamics and control[M]. London: Oxford University

Press, 1992.

http://www.jnewmed.com

10

11

Chan JF, Yuan S, Kok KH, et al. A familial cluster of
pneumonia associated with the 2019 novel coronavirus
indicating person—to—person transmission: a study of a
family cluster[J]. Lancet. [published online ahead of print
January 24, 2020]. DOI: https://doi.org/10.1016/S0140—
6736(20)30154-9.

Donnelly CA, Ghani AC, Leung GM, et al. Epidemiological
determinants of spread of causal agent of severe
acute respiratory syndrome in Hong Kong[J]. Lancet,
2003, 361(9371): 1761-1766. DOI: 10.1016/S0140-
6736(03)13410-1.

Read JM, Bridgen JRE, Cummings DAT, et al. Novel
coronavirus 2019-nCoV: early estimation of epidemiological

parameters and epidemic predictions|]J]. medRxiv (preprint),

2020. DOLI: http://dx.doi.org/10.1101/2020.01.23.20018549.

BEEHY . 20204E2 H 4 H
ARGt Y [Es

Wk HI. 2020462 A 2 H


http://www.jnewmed.com

