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[Abstract] ObjectiveToprovide data reference for later researchers to visually and conveniently recognize
the key research areas of coronavirus, quickly find important literature and influential research
partnersbyanalyzingthe research literatures on coronavirus.MethodsData from the Web of Science core collection
database were selected to systematically collate the literature on coronavirus research from 1968 to 2019, and
analyzed the literature type distribution, annual number of papers, countries, institutions, journals, authors,
literature co citation, emerging keywordsusing Microsoft Excel 2019 and CiteSpace V software. ResultsAs of
31December 2019, a total of 13,959 papers on coronavirus have been published. Global coronavirus research is
divided into three periods: The initial research period (1968-2003), the first golden development period
(2004-2012) and the second golden development period (2013-2019). United States is the country with the largest
number of publications; the University Hong Kong is the institution with the largest number of publications, and
the Journal of Virology ranks first in the number and influence of publications. Peiris JSM, Drosten C and
KsiazekTG are good partners in the field of coronavirus research.Conclusions “SARS-CoV”, “infectious disease”,
“coronavirus spike protein” may attract close attention in the field of coronavirus research.
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Fig.1Documents types in coronavirus from 1968 to 2019
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Fig.2The number of annual publications on coronavirus research from 1968 to 2019

22 BEZRGENSSIERER, 2B 138 MEZ/MX KR T 13959 f IR BEAH 53T
k- ¥4 1968-2019 4FHAIRI FT A SCHR N E CiteSpaceV R AF A E R & 1EM L B, i 121
ANPILET A 952 S Bk AL R, W 3 FTa, W IUTRIRE B 0 [ K X [ HEAT T K%
E1E.

it HE A5 R R IR B A ST B R /e 22 1) 10 MR (R 1) Hrp 2R [E (USA, 4698
Fe) DUk R, HUG=E A E(China, 2660 7). 2 [E (Germany, 857 ). Jef%=%(England, 805
Ji) Fifif == (the Netherlands, 738 jm). HrOMESUE SR, 7H77 55 HARE K@ E1ER
RECRE, N3E[E(0.38). FeA%2£(0.23). fif2£(0.23)FI4HE [E(0.19); M E R 5 H AN E & 2 18]
LA ER REGESS, W E(0.09). HA(0.09). ¥b4#RTHi{H(0.03) 15 [ (0.00).
R 1 RETERII A SSORBER £ 10 10 AME 5

Tab.1 The top 10 countries contributed to publications on coronavirus research

44 SCHREE () i 5K X

1 4698 0.38 2 [H(USA)

2 2660 0.09 [ (China)

3 857 0.19 1 [ (Germany)

4 805 0.23 Jif% == (England)

5 738 0.23 fif 2% (the Netherlands)
6 715 0.06 Jngs-K (Canada)



7 578 0.09 H 4 (Japan)

8 573 0.13 1% E (France)
9 487 0.00 & [ (South Korea)
10 420 0.03 YHRERTHz4F (Saudi Arabia)
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Fig.3Network map of countries/territories engaged in coronavirus research
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Tab.2The top 10 institution contributed to publications on coronavirus research

Hi4 SCHRACE () HL P B
1 511 0.15 Frits K24 (Univ Hong Kong)
2 354 0.09 FH [ ) 2B (Chinese Acad SCI)
3 216 0.09 15153857 K2~ (Univ Utrecht)
4 215 0.03 Fr s o 30K 2 (Chinese Univ Hong Kong)
5 214 0.11 S5 ] 95 % 1) 55 i Hh 0 (Ctr Dis Control Prevent)
6 180 0.06 bR Z kYK 2 (Univ N Carolina)
7 174 0.04 ZAuf R Z(Univ lowa)
8 171 0.06 5 ][5 5 1 R 4% 49 it 9 BT (NIAID)
9 168 0.04 % 4735 Je WK (Univ Penn)
10 163 0.02 Fp B A2 B (Chinese Acad Agr Sci)




24 TR CESHTIESI Gt 45 REoR, H 2048 Pz ARBATI LR T 13959 i e AR #5AH
FCHR . FERFSCERECRERT 10 LTI (ER 3), CWEEF4%E) (Journal of Virology, 1166
e, 8.35%) KRB MREERZ, HIKE (REE¥) (Virology, 516 f, 3.70%). (SKIGPE2
Wtk ) (Advances in Experimental Medicine and Biology, 371 &%, 2.66%). {3 i# G
52724 5 ) (Journal of General Virology, 338 s, 2.42%) 1 (% 75 2742 % ) (Archives of Virology,
271 5%, 1.94%).

TEH 1968-2019 4 i [a] 4 — 4= 4k 51 R Em = [1HT 100 F SCHR, n#k % CiteSpaceV #
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Fig.5 A visualization of the journal co-citation network
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Tab.3The top 10 most productive journals

ez HITIA R SCHRER () i Lt (%) AP
1 I 13 224 & (Journal of Virology) 1166 8.35 4.324
2 Jpi 2% (Virology) 516 3.7 2.657
3 S P 2 5 R M) 22 E B (Advances in Experimental 371 2.66 2.126
4 3 7 B 2 2% 4% (Journal of General Virology) 338 2.42 2.809
5 I 75 2214 % (Archives of Virology) 271 1.94 2.261
6 3 A% Y47 (Emerging Infectious Diseases) 245 1.76 7.185
7 J BRI 9T (Virus Research) 244 1.75 2.736
8 AR AE: 256 (PLoS One) 240 1.72 2.776
9 M E A% (VEterinary Microbiology) 201 1.44 2.791
10 J7 B 27 )71 4% % (Journal of Virological Methods) 170 1.22 1.746

R 4 351 B 2 1) 10 FHHIT

Tab.4Top 10 most cited journals with co-citation count

4 TP R T4 55 50 PR
1 8405 I 5 2 4% & (Journal of Virology) 4.324
2 6208 Jpi 852 (Virology) 2.657
3 6117 2 [E B} 2 22 5 2431 (P Natl Acad Sci USA) 9.580
4 5767 M 3E K 7 24 4% 5 (Journal of General Virology) 2.809
5 4970 A2 (Science) 41.037
6 4835 Fl 4k (Nature) 43.070
7 4643 AR 22 R 2 2% 35 (New Engl J Med) 70.670
8 4038 i 73 (Lancet) 59.102
9 3833 R AE 4499 (Emerg Infect Dis) 7.185
10 3686 I3 5 2214 2 (Arch Virol) 2.261




25 WIRABRIEBSWIAFILSIGHERE R, A 35039 LA ESE TiARBEEAHR
W5 . BFEE KR SCERIBUR (R 5), YuenKY HEZESS —17(216 £5), k& Perlman S(187
#5)~ Enjuanes L(176 5%). Baric RS(171 j#) A1 Weiss SR(150 f#) -

HEHY 1968-2019 4F Hi )& — 5 Hh gt 5| R B =i AT 100 4% SCHk, Tn#k & CiteSpaceV 3K
PEAE ORI U I T 4, L 943 AN 25T s 7971 SR 2R A (K 6). 1l 6 P, gk
WIRFEHT T Z AR 2 5 R &R

TERF T L5111 10 4 H (3R 6), PeirisISM # 5| 4% i & , FHoIK 2 DrostenC . KsiazekTG

WooPCY #l LaiMMC .

RS REEEERZ I 10 BHIAE

Tab.5The top 10 most productive author

Hi4 UlFE-) TR ()
1 Yuen KY 216
2 Perlman S 187
& Enjuanes L 176
4 Baric RS 171
5 Weiss SR 150
6 Drosten C 145
7 Rottier PIM 134
8 Woo PCY 128
9 Chan KH 122
10 Lau SKP 119

R 6 5K BURZ 1 10 KW E

Tab.6Top 10 most cited authors with co-citation Count.

44 TIPS W E

1 2001 Peiris JSM
2 1983 Drosten C
3 1465 Ksiazek TG
4 1332 Woo PCY
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7 1212 Cavanagh D
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Fig.6 A visualization of the authors co-citation network
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2.6 CERFL T ST i 2010-2019 4F a4 —4F Hh i 51 RHUR IR T 100 i SCHR, #2448
IS 51 %, KA T 28 A i, 7330 SCRRIL 51 4 B (B 7). JLH 452 M4
TR 2400 FOERRLA 12 S EERBH.

12 N FBERRVEYNE B (R 7), BRHIRE#0 #ibrid A“MERS-CoV &% (MERS-CoV
infection)” ; '58%% B d5 =y 1) SR IS#8 MmN “IRAT 1 V5 9% 55 (epidemic diarrhea virus)”; B
[F) f5 MGG ) SR 6413 #brac v Hh [ 8 B (southweestern China)”.
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Fig.7Co-citation map of references from publication on coronavirus research from 2010 102019
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Tab.7Details of the 12 clusterson coronavirus research

& K 9 R R
NG REME RINRZ(LLR)
5 G
0 68 0.702 2013 MERS-CoV /&¥4(MERS-CoV infection)
o 7R I IR 4% A AiE IR 96 B (Middle East respiratory
1 58 0.829 2005
syndrome coronavirus)
2 49 0.796 2009 W g 78R 973 25 (bat coronaviruses)
3 45 0.809 2014 Ff 7R BRI 5 A4iE(Middle East respiratory syndrome)
o 7R I IR 4% A AiE IR 96 B (Middle East respiratory
4 43 0.755 2014

syndrome coronavirus)
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W 7R P IR 47 A AiE & IR 9 B (Middle East respiratory

5 42 0.878 2006
syndrome coronavirus)
6 34 0.983 2006 I 3 97 7% (respiratory viruses)
o AR IR T 2% & iE 7 AR i # (Middle East respiratory
7 32 0.931 2006
syndrome coronavirus)
8 14 0.994 2013 AT YIRS % 2 (epidemic diarrhea virus)
9 9 0.987 2008 FE e 57 & 4 % B¢ (infectious bronchitis virus)
11 7 0.965 2014 [ i Bk 4 (palatine tonsil)
13 5 0.948 2015 FH ] 75 7 (southwestern China)

2.7 KRB /HTILI 2010-2019 4 RIRE— 4 AR 5] B = K AT 100 f SCHR S LS B iA]
hn# % CiteSpaceV F A Az sl RIS 1A B 1 (1] 8) o i 156 NN Z5 715 iy 1046 k&4 A1
19 A RBLBREA LK »

19 N RUCHRTEHE Bk 8 Fian, 7E 2019 AR H 10 MRISCHR, &R
SRS ELFE: “SARS ARG EE(SARS-CoV, 8.31)” . “4L 44 (infectious disease, 8.01)” .
“5ARIEEE S & A (coronavirus spike protein, 7.12)” . “#%K 1 x B(NF-kappa B, 7.12)” .
“Hi[E(China, 7.10)” . “®ogFEdifRk(monoclonal antibody, 5.05)” . “MERS Ji&E/E 4L
(MERS-CoV infection, 4.22)” . “iifLZF£VE(genetic diversity, 3.93)” . “Jfi(cat, 3.34)”

A1 “ 121857 9% 7% (Ebola virus, 3.26)7.
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Fig.8The map of burst keywords from publication on coronavirus research from 2015 to 2019
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Tab.8Top 19 keywords with the strongest citation bursts from 2015 to 2019

infectious disease

virus infection

TR 1] S AR} 45 20152019
Ilfi PREFAE (clinical feature) 10.6481 2015 2016 s

A B 5 4 (ribavirin) 8.8684 2015 2016 s

SARS J& IR 7 (SARS-CoV) 8.3124 2017 2019 ———
56 IR B /B4 (coronavirus infection) 8.2756 2015 2016 s

A% 4435 (infectious disease) 8.0148 2017 2019 o ——
J¥: 5153 #7 (sequence analysis) 7.683 2015 2016
AR EE S 25 H (coronavirus spike protein) 7.1222 2017 2019 ——
1K+ x B(NF-kappa B) 7.1222 2017 2019 —
r}1[# (China) 7.1015 2017 2019 e e
1 gut: B i 9 7% 22 (transmissible gastroenteritis virus) 6.8558 2016 2017 —
4yF2AiE (molecular characterization) 6.4554 2016 2017 ——
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B3 B4 (monoclonal antibody) 5.054 2017 2019 o

324 (virus infection) 4.8628 2015 2016 s

MERS 9% #3:/& 4 (MERS-CoV infection) 4.2241 2017 2019 ———
I8t 4% %2 FE 4 (genetic diversity) 3.9357 2017 2019 ——
i (cat) 3.3408 2017 2019 ——
% #4975 % (Ebola virus) 3.2633 2016 2019 o o
FRAR 28 & i (central nervous system) 2.4041 2015 2016  mm—

F£ [A %4 (genotype) 2.0068 2016 2017 ———

W 2RI (8] BT B s 22 7m SRBL S8R 5 YOI (8] [ (8]

3 Wik
3.1 —MREERMRIR G IR R R, HATRE IR R A 3 B, B 1 B
(1968-2003 <F) AJ ¥ A i IR TE T T AT AR [T B, 2B BOM SR SCHR B G K 5218 26 2 By
B(2004-2012 4F), FEEARFAEEA S SCHRELERE SARS B R 2N, B SRS A El Rk, (HSCHR
HEDZTH 1 BB 2B ERRRIT RS 1 DEe RN 28 3 Bk
(2013-2019 4F), AR EEAH S SCHR LR E MERS HBLPREIG N . 1% B o] A0 st R 22t
TR 2 NE SRR, Bk, EETE, 2019 FH A R% # M % (novel corona virus
disease 2019, COVID-2019) 1% 58 K J& 23 1 AR 22 07F FE K 30— A>3 8 R J I 39
PERFSCHRECRE AT 10 A E K (i 4 DMEZ. B 4 MEZ JEEM 2 M EX),
FEHSE—, PEALE - HRAME-—DMREPER. TR KRR 2 KN,
IR 5 HAMHU @ SL EER RN EH NN . fERFZSCHECERRT 10 & 1T, HER
SCHRBCER: & AR 26.95%, 1EAXCHT &A% 4499 ) (Emerging Infectious Diseases, IF2019 Sy 7.185)
S PR -5 5.000, R BT R 3524 1.000~5.000. 2 BHAF 783 7E a2 i B 7 1) E
KT TEAH I SCHR B A PRtk -
3.2 FEEIBUERLE KL CHRECRAT 10 & BT 7, B4R E KR T =119 3 30k L,
HATTRT RN E O “ PRI FE 7 o SR, XL i A T 3 A BEANIL 51 REHT 10 44
FERTFEE LG, Peiris JISM $2H [ IREF AT g /2 3 0 SARS [#J5LKI; Drosten C e 1
HI I 20 M 5575 F0 73 TR SARS 8 I PR A rh 58 B 1 8 B4 e W0 25 1 48 52 1) Ksiazek
TG W i HT AL E1E SARS R ABORIEM, Jrdnd T4 1 45 SARS HISLHER
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TRTEST SRR, ELARIXLEHT 7T Y DrostenC J& 1w~ 7o, (B AR =0 7 %t e
WM T E 25T

MR 9 SCHR 3L 51 2 B 15 2 B SCmR 3t A 51 R Kb, I [A] & (2015 4F ) Y R K
#13(Southwestern China)5|i#2 T2EH ER .. ZRRPHL B — 1SN (78 E vh g
X258 s i O L PR BT TRE DR B AT B A% 20 A ) O, B Bt Y i o 7% 5 28 A% 154U
SARS e IRIE R R T 7 DR B 2 ) EE L ) T RE PR AR, KSR T e 2 H B A S Al
W SARS [RFE BRI BE o Ay T S 4G M FUH0 3 7 o A U8 10 R B 5 AR O, RS
Ko g DR T (A o (AR — 4RI, R S — Rk (b E R R TR H
Fan Z£001F- 2019 4F 3 K& T Viruses, 18 AR FTREAR K1) SARS 5L MERS ¥ jef IR Jii 2 5
SOV VE T Wi, ELYE R ER A M RTREPESE K PRI, o6 T Wil e R 2 1A 72 C B AR T TR
BESHRERE. 456401 COVID-19 #1E, %38 KIUIX M kSO E A 1R SR M RTIETE .
B4 NIBHRI) 2, IXEE SR IO AUE 2 R 51 i R 8 I B A
3.3 BRFUEIH RSB SAL 7O W S RT VR & BN Y . sd A I R B OCH ], W)U
TRAIT U4 R R PR PRI . ASHIF ST CiteSpace V #f4F85E 2015-2019 4R e IR i 2%
IR FURT - 1% MERBLSREEHES, 2 2019 4R PR BEWT T I = KAT#Y 40 R « OSARS-CoV:
SARS T 2002 FFIEAEH EH UK, T BERMILIE2EK. SARS-CoV BA a1
MBI BOEE . BT RARERNTREZY, SARS KRG B A ik 1,
WA NK PE AN R T BB Hit, AW RN RIT RGEE, R xR
PRI B AR TN, S AR R RRAT A% R IR AR AN e VR YT SRR 131
M35 3B 58 B T 9L SARS-CoV HURRIRFIEAL, FFomid AR KIEML SARS FEBIH I
DU e A B L BEEDA . @B 3% E N NBRM 2=, BF I MERS-CoV 1%
FEVE 3 NS, Sy At S BT AL TS R 42 ) M 2 A% i 19 1 ERE . BIFFER M, 60%~80%
3T H B AR N 2545 e (EID) Y [ B 2E A2 41060, W 25071 F- 2016 4F 1 YRS 1 VR 22 38 L 0
WEE, R T e AN KBS JE A AR G i i 2 . @R S FEH
(coronavirus spike protein): JEEARPEERHE AN LHIIE HHES I S BEER A/ S /0. Walls SR8 55
TP EE S B = RAARMRIR T B 458 . Haagmans 251942 H ] Hf MERS-CoVS &
1 50 R 9 S B P R T BRI D S R B G 7 . Kirchdoerfer S50 41 T A Ge IR 55 S 4
RS AT, 9FET B - RIS R v o e S R 45 K e T B0 Al

A FA BT TR Fa s SEE . A ERIE [ 2 AT e Rom 20T A
MEEES; 07 EEKZAREEE SR, Fral Rk E b LA TR KRR
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TAEEAH R SCRR AR 22 LA, RS HABH U AL A 1F R ROV B S IR o R STk AT =
LRI OREERE) OReie) M (CSERER S5 2HERE) o PeirisJSM. DrostenC
AN KsiazekTG AJ e el IR 20T ST I A AF I8 ANk . SARS-CoV . 154495 . elikIiEF S
F AT e T FURTY, AR ST FU AT BEAE AR R LEEIR NI L4085k o
M WoS % Lot e A 2 AR T bR E3 AR S SR Bt B o i B i 2 AL

WoS #%-Cr Eie e mT 32 BB TRAR R B0 (U B XU AE B ITRIE. 1R 15 B55), Wit
BRI AR IETRE . 2RI, AR AR E R RRE. 2B, R R R
BB AR TESCHT,  AETEE SCHIRIR D 055 804 & (i PubMed. Scopus A1 Google Scholar)
REAT M. B, ST E BRI ER, AW STk H WoS K iz b &
SRR SCHRAE BRI, ARRBETURT 20 F E R R 5=, AR 1968-2019
S 1 B SCRRTE FT & 3 55 ROBEAT 8, T — 2P T T 46 & B N AP Bt TR gt — 25 73
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