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Abstract

Background

Coronavirus (MERS-CoV) was first reported to the WHO in September 2012 in Saudi Arabia. As of December 18, 2015,the Min-
istry of Health in Saudi Arabia has confirmed 1280 cases of MERS-CoV infection, which include at least 551deaths. There is no 
current vaccination for MERS-CoV.  The aim of this study was to obtain the public concept about MERS-CoV from people coming 
to KAMC-Riyadh.

Methods

This is a cross-sectional study based on distribution of self-administered questionnaire to adults in the outpatient clinics of 
KAMC to obtain their opinion about symptoms, mode of transmission, prevention, and management of coronavirus.

Results

286 people participated in the study. The most common symptom associated with the coronavirus was fever (85%), followed 
by shortness of breath (78%), and nausea/vomiting (65%). The two common modes of transmission identified were sharing of 
personal tools (75%) and the nasal route (74%). The majority of the respondents identified prevention methods including wash-
ing hands (85%), using alcohol hand gel (84%), and wearing a mask (81%); there were some who mentioned avoiding fast food 
(21%) and camel meat (6%) as a method of prevention. Antiviral agents (72%) were the main management agent identified, but 
almost half (47%) also mentioned antibiotics as being useful. There was no significant difference (p>0.05) in awareness with 
regards to the education or income level of the respondents; a greater proportion of the females (81%) were of the opinion that 
avoiding public places is an effective method of prevention versus 66% of males (p=0.02).

Conclusions

The level of awareness was good among the study group with regard to the symptoms and mode of transmission. However, 



there were some misconceptions, which need clarification to 
prevent and manage coronavirus. 
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Introduction

Coronavirus (MERS-CoV) was first reported to the WHO in 
September 2012 in Saudi Arabia [1]. As of December18, 2015, 
the Ministry of Health in Saudi Arabia has confirmed 1280 cas-
es of MERS-CoV infection, which include at least 551deaths [2]. 
Worldwide, as of 12 November 2015, coronavirus has affected 
about 1637 individuals across the worldincluding633 (39%) 
deaths [3,4]. The WHO continues to receive reports of MERS 
cases, mostly from Saudi Arabia [5].

MERS-CoV is a positive-sense, enveloped, single-stranded RNA 
virus belonging to the genus of Beta coronavirus within the 
subfamily Coronavirinae [6].Originally defined as a novel co-
rona virus (nCoV), London1_novel CoV 2012, MERS-CoV has 
become the first lineage of Beta coronavirus known to infect 
humans [7-8].The median incubation period for human-to-hu-
man transmission is approximately 5 days (range 2–15 days) 
[8] Available data suggest that healthcare exposure is the most 
important risk factor for MERS-CoV infection [9-11]. Mathe-
matical modeling suggests that nosocomial transmission is 
over four times higher than community transmission [12]. 
Other risk factors like low humidity and high temperature are 
also important, [13] and limited studies suggested a seasonal 
pattern with spikes in March –April [14].

Currently, there is no known vaccine to protect against hu-
man Coronaviruses. However, there are habits that people 
can adopt to help reduce the risk of infection. This includes 
washing one’s hands thoroughly and regularly with water and 
soap or any hand washing disinfectant [15]. If a person does 
not have a handkerchief or tissue, they are advised to sneeze 
or cough on their upper arm and avoid their palms. People 
should avoid touching their eyes, mouth or nose with their 
hand [16]. People should also pay attention to basic health 
habits like balanced diets, working out, and having enough 
sleep because it increases the body’s immunity. Providing 
this information to the general population will increase pub-
lic awareness and help decrease the spread of the virus [17] 
Most human coronaviruses are not fatal, and the emergence of 
MERS has increased health alarm worldwide. Little is known 
about the virus in term of the enormity of its possible threat. 
This fact makes virus dangerous and public awareness must 
be increased [18].The international, national and local policy 
makers as well as service providers and health influencers 
must be armed with information regarding the virus that they 
can present to the public to help them know more about the vi-
rus. They should develop public awareness programs that pro-
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vide sufficient information to the public about the preventive 
measures that could help them. This will minimize unfounded 
panic fear and frenzy, which is counterproductive [19]. Finally, 
our study assessed the effectiveness of education by the Minis-
try of Health in Riyadh, Saudi Arabia. 

Methods

The study was cross-sectional and survey-based. We enrolled 
study participants who met the inclusion criteria. The ques-
tionnaire was distributed to KAMC visitors in Riyadh. Variables 
included age, gender, education, marital status, employment 
and income status. Sampling useda convenience non-random 
method. 

The inclusion criteria were adults of any gender in the wait-
ing area of outpatient clinics over age 18 who could write and 
read. We excluded healthcare providers. A biostatician es-
timated our sample size to be 286 based on 95%confidence 
level assuming a 50% response for the awareness level with a 
±5% margin of error.

The research was carried out at King Abdulaziz Medical City in 
Riyadh. The study participants who met the inclusion criteria 
were interviewed with a questionnaire.

All study variables were entered into Microsoft Excel spread-
sheets for data management and analysis. Inferential statistics 
were performed by IBM SPSS 20 in consultation with a biostat-
istician using mean and standard deviation values estimated 
for quantitative variables. The Chi-squared test was used for 
categorical data such as demographic gender, education level, 
occupation, coronavirus symptoms, transmission, prevention 
and management. ANOVA was used for numerical variables 
such as monthly income, age, and incubation period of the 
coronavirus. A P-value <0.05 was considered significant.

Results and Discussion

We enrolled 286 people in this study including 140 men and 
103 women; 43 participants missed this question. Thirty-eight 
percent are high school qualified, 49% hold bachelor degrees, 
and 13% are MS/PhD. Thirty percent have an income below 
5,000 Riyal, 27% are 5,001-10,000 Riyal, 24%are 10,001-
15,000 Riyal and 19%15,001 are Riyal and more. (Table 1)

Most participants (85%)considered fever to be a symptom of 
coronavirus infection, which is correct.78% considered short-
ness of breath as a symptom of coronavirus infection, which is 
correct.(65%) considered nausea and vomiting symptoms of 
coronavirus infection, which are incorrect.(56%) considered 
cough a symptom of coronavirus infection, which is correct.
(52%) considered headache, a symptom of coronavirus infec-
tion, which is incorrect.(48%) consider sore throat, a symptom 
of coronavirus infection, which is correct. (15%) considered 



coma as a symptom, a symptom of coronavirus infection, which 
is incorrect.(8%) considered visual problem as a symptom and 
another (8%) consider skin rash as a symptom of coronavirus 
infection, which are incorrect. (Graph 1)

Domain Percentage

Gender

Male 58%

Female 42%

Education level

High school 38%

Bachelors 49%

Masters degree / PhD 13%

Income level

Less than 5,000 Riyal 30%

5,001-10,000 Riyal 27%

10,001-15,000 Riyal 24%

15,001 Riyal and more 19%
Table 1. Demographic variables.

Most of the participants (75%) considered sharing personal 
tools of infected person a cause of coronavirus transmission, 
which is correct. (74%) considered nostril route a mood of 
transmission, which is correct.(58%) considered shaking 
hands with infected people a mood of transmission, which is 
incorrect. (54%) considered touching contaminated surfaces 
a mood of transmission, which is incorrect. Finally,(40%) con-
sidered blood as a mood of transmission, which is incorrect.  
(Graph 2)
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Most of the participants (85%) considered washing hands with 
soap and water an effective way to prevent coronavirus infec-
tion, which is correct. (84%) considered alcohol hand gel to be 
preventive method, which is correct. (81%) considered wear-
ing mask to be preventive method, which is correct. (66%) 
considered wearing gloves to be a preventive method, which is 
correct. (47%) considered staying at home to be a preventive 
method, which is correct. (43%) considered avoiding public 
places to be a preventive method, which is correct. (42%) con-
sider exercising to be preventive method, which is incorrect. 
(21%) considered avoiding fast food to be a preventive meth-
od, which is incorrect. (6%) considered avoiding eating camel 
meat to be a preventive method, which is incorrect. (Graph 3)

 
Most participants (72%) stated that antivirals are important 
medications for treating coronavirus infection. No medication 
has been approved yet, but antivirals have a role in treating 
coronavirus. (47%) considered antibiotics to be a part of the 
treatment, but no medication has yet been approved. (44%) 
stated that pain-killers have a role in treatment, but no med-
ication has yet been approved. Pain-killers do have a role in 
relieving symptoms.(33%) stated that analgesics have a role 
in treatment. No medication has been approved yet, but an-
algesics have a role in symptom relief. (8%), (7%), and (4%) 
consider aspirin, anticoagulants, and insulin to have a role in 
treatment. However, no medication has yet been approved and 
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these have no role in treatment (Graph4).
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More females considered avoiding public places to be a pre-
ventive method more than males (81%) to (66%), respectively. 
This is statically significant (Graph 5).

 
There is little variation in those who considered avoiding eat-
ing camel meat to be a preventive method among different ed-
ucational levels: (56%)MS/PhD, (37%) bachelor, (47%) high 
school. There is no statistical significance. (Graph 6) 

All educational groups agreed that antivirals could treat coro-
navirus (74%), (73%) and (73%) for graduate, BS, and high 
school, respectively. Moreover (59%) of master/PhD holders 
thought that antibiotics play a role in treatment, while (46%) 
of bachelor and high school educated persons thought so(-
Graph 7).All groups agreed that wearing masks prevents infec-
tion (all >90%)(Graph 8).

By income, 78% of participants whose income is below 5,000 
Riyal though that sharing personal tools from an infected per-
son could transmit coronavirus. This was (65%)for incomes of 
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5,001-10,000 Riyal, 84% for 10,001-15,000 Riyal, and 74% for  
incomes over15,001 Riyal.(Graph 9)
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Conclusion

The level of awareness was good among the study group with 
regard to the symptoms and mode of transmission. However, 
there were some misconceptions, which need clarification to 
prevent and manage coronavirus. 

Disclosure of Interest

This project funded by King Abdullah International Medical 
Research Center (KAIMRC).

Acknowledgement

Authors contributions

Dr. Mohammed Al Shaalan: contributed to the planning of the 
project, reviewing the proposal and supervision.

Dr. Muayad Alsharyoufi: contributed to the planning of the 
project, writing the proposal, data collection and date entry.

Dr. Jamal Bin Abdullah: contributed to the planning of the 
project, writing the proposal, data collection, date entry and 
manuscript writing.

Dr. Sultan Yousef Al-Howti: contributed to the planning of the 
project, writing the proposal, data collection, data entry, man-
uscript writing, review and final approval.

Dr Aamir Omair: contributed to the planning of the project, 
data analysis and interpretation, manuscript writing, review 
and final approval.

References

1.	 Zaki AM, van Boheemen S, Bestebroer TM, Osterhaus 
AD, Fouchier RA. Isolation of a novel coronavirus from a 
man with pneumonia in Saudi Arabia. N Engl J Med. 2012, 
367(19): 1814–1820.

Cite this article: Alsharyoufi M. Public Awareness about Corona Virus for KAMC Visitors in Riyadh. J J Commun Med. 2016, 2(1): 017.

Jacobs Publishers 5
2.	 Ministry of health. Statistics. Command & Control Cen-

ter.2015.

3.	 Banik GR, Khandaker G, Rashid H. Middle East respiratory 
syndrome coronavirus “MERS-CoV”: Current knowledge 
gaps. Paediatr Respir Rev. 2015, 16(3): 197-202.

4.	 European Centre for Disease prevention and control 
(ECDC) updated rapid risk assessment on MERS-CoV. 
Week 46, 8-14 November, 2015. 

5.	 Bialek SR, Allen D, Alvarado-Ramy F, Ray Arthur, Arun-
mozhi Balajee et al. First confirmed cases of Middle East 
respiratory syndrome coronavirus (MERS-CoV) infection 
in the United States, updated information on the epidemi-
ology of MERS-CoV infection, and guidance for the pub-
lic, clinicians, and public health authorities—May 2014. 
MMWR. 2014, 63(19): 431–436.

6.	 de Groot RJ, Baker SC, Baric RS, Brown CS, Drosten C et 
al. Middle East respiratory syndrome coronavirus (MERS-
CoV): Announcement of the Coronavirus Study Group. J 
Virol. 2013, 87(14): 7790–7792.

7.	 Jadav HA. Middle East respiratory syndrome- corona virus 
(MERS-CoV): A deadly Killer. IOSR JPBS. 2013, 8(5): 74–81. 

8.	 Cunha CB, Opal SM. Middle East respiratory syndrome 
(MERS): A new zoonotic viral pneumonia. Virulence. 2014, 
5(6): 650–654.

9.	 Petersen E, Pollack MM, Madoff LC. Health-care associate 
transmission of Middle East respiratory syndrome Corona 
virus, MERS-CoV, in the Kingdom of Saudi Arabia. Int J In-
fect Dis. 2014, 29: 299–300.

10.	 Saad M, Omrani AS, Baig K, Bahloul A, Elzein F et al. Clini-
cal aspects and outcomes of 70 patients with Middle East 
respiratory syndrome coronavirus infection: Asingle-cen-
ter experience in Saudi Arabia. Int J Infect Dis. 2014, 29: 
301–306. 

11.	 Oboho IK, Tomczyk SM, Al-Asmari AM, Banjar AA, Al-Mug-
ti H et al. 2014 MERS-CoV outbreak in Jeddah-A link to 
health care facilities. N Engl J Med. 2015, 372: 846–854.

12.	 Chowell G, Blumberg S, Simonsen L, Miller MA, Viboud C. 
Synthesizing data and models for the spread of MERS-CoV, 
2013: Key role of index cases and hospital trans-mission. 
Epidemics. 2014, 9: 40–51. 

13.	 Balkhair A, Alawi FB, Al Maamari K, Al Muharrmi Z, Ahmed 
O. MERS-CoV: Bridging the knowledge gaps. Oman Med J. 
2014, 29(3): 169–171. 

14.	 Alghamdi IG, Hussain II, Almalki SS, Alghamdi MS, Algham-
di MM et al. The pattern of Middle East respiratory syn-

12 
 

 

Graph 8 

 

 

 

Graph 9 

 

8% 11% 
3% 

92% 89% 
97% 

%

20%

40%

60%

80%

100%

High school Bachelors Masters / PhD

Opinion about Prevention: Wearing Masks - 
Comparison by Education Level  

Not effective Effectivep=0.30 

78% 

65% 

84% 
74% 

22% 

35% 

16% 
26% 

%

20%

40%

60%

80%

100%

Less than 5,000
Riyal

5,001-10,000 Riyal 10,001-15,000
Riyal

15,001 Riyal and
more

Mode of transmissions of corona: Sharing 
personal tools of infected person - 

Comparison by Income level  
Yes Nop=0.17 

http://www.ncbi.nlm.nih.gov/pubmed/23075143
http://www.ncbi.nlm.nih.gov/pubmed/23075143
http://www.ncbi.nlm.nih.gov/pubmed/23075143
http://www.ncbi.nlm.nih.gov/pubmed/23075143
http://www.moh.gov.sa/en/CCC/PressReleases/Pages/default.aspx
http://www.moh.gov.sa/en/CCC/PressReleases/Pages/default.aspx
http://www.ncbi.nlm.nih.gov/pubmed/?term=Middle+East+respiratory+syndrome+coronavirus+%22MERS-CoV%22%3A+Current+knowledge+gaps.+Paediatr+Respir+Rev.+2015
http://www.ncbi.nlm.nih.gov/pubmed/?term=Middle+East+respiratory+syndrome+coronavirus+%22MERS-CoV%22%3A+Current+knowledge+gaps.+Paediatr+Respir+Rev.+2015
http://www.ncbi.nlm.nih.gov/pubmed/?term=Middle+East+respiratory+syndrome+coronavirus+%22MERS-CoV%22%3A+Current+knowledge+gaps.+Paediatr+Respir+Rev.+2015
http://ecdc.europa.eu/en/healthtopics/coronavirusinfections/Pages/news_and_epidemiological_updates.aspx
http://ecdc.europa.eu/en/healthtopics/coronavirusinfections/Pages/news_and_epidemiological_updates.aspx
http://ecdc.europa.eu/en/healthtopics/coronavirusinfections/Pages/news_and_epidemiological_updates.aspx
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6319a4.htm
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6319a4.htm
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6319a4.htm
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6319a4.htm
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6319a4.htm
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6319a4.htm
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6319a4.htm
http://www.ncbi.nlm.nih.gov/pubmed/23678167
http://www.ncbi.nlm.nih.gov/pubmed/23678167
http://www.ncbi.nlm.nih.gov/pubmed/23678167
http://www.ncbi.nlm.nih.gov/pubmed/23678167
http://iosrjournals.org/iosr-jpbs/papers/Vol8-issue5/N0857481.pdf?id=7389
http://iosrjournals.org/iosr-jpbs/papers/Vol8-issue5/N0857481.pdf?id=7389
http://www.ncbi.nlm.nih.gov/pubmed/25089913
http://www.ncbi.nlm.nih.gov/pubmed/25089913
http://www.ncbi.nlm.nih.gov/pubmed/25089913
http://www.ncbi.nlm.nih.gov/pubmed/?term=Health-care+associate+transmission+of+Middle+East+respiratory+syndrome+Corona+virus%2C+MERS-CoV%2C+in+the+Kingdom+of+Saudi+Arabia.+Int+J+Infect+Dis+2014
http://www.ncbi.nlm.nih.gov/pubmed/?term=Health-care+associate+transmission+of+Middle+East+respiratory+syndrome+Corona+virus%2C+MERS-CoV%2C+in+the+Kingdom+of+Saudi+Arabia.+Int+J+Infect+Dis+2014
http://www.ncbi.nlm.nih.gov/pubmed/?term=Health-care+associate+transmission+of+Middle+East+respiratory+syndrome+Corona+virus%2C+MERS-CoV%2C+in+the+Kingdom+of+Saudi+Arabia.+Int+J+Infect+Dis+2014
http://www.ncbi.nlm.nih.gov/pubmed/?term=Health-care+associate+transmission+of+Middle+East+respiratory+syndrome+Corona+virus%2C+MERS-CoV%2C+in+the+Kingdom+of+Saudi+Arabia.+Int+J+Infect+Dis+2014
http://www.ncbi.nlm.nih.gov/pubmed/?term=.+Clinical+aspects+and+outcomes+of+70+patients+with+Middle+East+respiratory+syndrome+coronavirus+infection%3A+Asingle-center+experience+in+Saudi+Arabia.+Int+J+Infect+Dis+2014
http://www.ncbi.nlm.nih.gov/pubmed/?term=.+Clinical+aspects+and+outcomes+of+70+patients+with+Middle+East+respiratory+syndrome+coronavirus+infection%3A+Asingle-center+experience+in+Saudi+Arabia.+Int+J+Infect+Dis+2014
http://www.ncbi.nlm.nih.gov/pubmed/?term=.+Clinical+aspects+and+outcomes+of+70+patients+with+Middle+East+respiratory+syndrome+coronavirus+infection%3A+Asingle-center+experience+in+Saudi+Arabia.+Int+J+Infect+Dis+2014
http://www.ncbi.nlm.nih.gov/pubmed/?term=.+Clinical+aspects+and+outcomes+of+70+patients+with+Middle+East+respiratory+syndrome+coronavirus+infection%3A+Asingle-center+experience+in+Saudi+Arabia.+Int+J+Infect+Dis+2014
http://www.ncbi.nlm.nih.gov/pubmed/?term=.+Clinical+aspects+and+outcomes+of+70+patients+with+Middle+East+respiratory+syndrome+coronavirus+infection%3A+Asingle-center+experience+in+Saudi+Arabia.+Int+J+Infect+Dis+2014
http://www.nejm.org/doi/full/10.1056/NEJMoa1408636
http://www.nejm.org/doi/full/10.1056/NEJMoa1408636
http://www.nejm.org/doi/full/10.1056/NEJMoa1408636
http://www.ncbi.nlm.nih.gov/pubmed/25480133
http://www.ncbi.nlm.nih.gov/pubmed/25480133
http://www.ncbi.nlm.nih.gov/pubmed/25480133
http://www.ncbi.nlm.nih.gov/pubmed/25480133
http://www.ncbi.nlm.nih.gov/pubmed/24936264
http://www.ncbi.nlm.nih.gov/pubmed/24936264
http://www.ncbi.nlm.nih.gov/pubmed/24936264
http://www.ncbi.nlm.nih.gov/pubmed/?term=The+pattern+of+Middle+East+respiratory+syndrome+coronavirus+in+Saudi+Arabia%3A+a+descriptive+epidemiological+analysis+of+data+from+the+Saudi+Ministry+of+Health.+Int+J+Gen+Med+2014
http://www.ncbi.nlm.nih.gov/pubmed/?term=The+pattern+of+Middle+East+respiratory+syndrome+coronavirus+in+Saudi+Arabia%3A+a+descriptive+epidemiological+analysis+of+data+from+the+Saudi+Ministry+of+Health.+Int+J+Gen+Med+2014


drome coronavirus in Saudi Arabia: a descriptive epidemi-
ological analysis of data from the Saudi Ministry of Health. 
Int J Gen Med. 2014, 7: 417–423.

15.	 Deng X, Stjohn SE, Osswald HL, O’Brien A, Banach BS. 
Coronaviruses resistant to a 3C-like protease inhibitor 
are attenuated for replication and pathogenesis revealing 
a low genetic barrier but high fitness cost of resistance. J 
Virol. 2014, 88(20): 11886-11898.

16.	 Su YP, Fan YH, Brian DA. Dependence of coronavirus RNA 
replication on an NH2-terminal partial nonstructural pro-
tein 1 in cis. J Virol. 2014, 88(16): 8868-8882. 

17.	 Hong TC, Mai QL, Cuong DV, Parida M, Minekawa H et al. 
Development and evaluation of a novel loop-mediated 

Jacobs Publishers 6

Cite this article: Alsharyoufi M. Public Awareness about Corona Virus for KAMC Visitors in Riyadh. J J Commun Med. 2016, 2(1): 017.

isothermal amplification method for rapid detection of se-
vere acute respiratory syndrome coronavirus. J Clin Micro-
biol. 2004, 42(5): 1956-1961. 

18.	 Woo PC, Lau SK, Chu CM, Chan Kh, Tsoi HW et al. Charac-
terization and complete genome sequence of a novel coro-
navirus, coronavirus HKU1, from patients with pneumo-
nia. J Virol. 2005, 79(2): 884-895.

19.	 Zhou J, Chu H, Li C, Wong BH, Cheng ZS. Active replication 
of Middle East respiratory syndrome coronavirus and ab-
errant induction of inflammatory cytokines and chemok-
ines in human macrophages: Implications for pathogene-
sis. J Infect Dis. 2014, 209(9): 1331-1342. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=The+pattern+of+Middle+East+respiratory+syndrome+coronavirus+in+Saudi+Arabia%3A+a+descriptive+epidemiological+analysis+of+data+from+the+Saudi+Ministry+of+Health.+Int+J+Gen+Med+2014
http://www.ncbi.nlm.nih.gov/pubmed/?term=The+pattern+of+Middle+East+respiratory+syndrome+coronavirus+in+Saudi+Arabia%3A+a+descriptive+epidemiological+analysis+of+data+from+the+Saudi+Ministry+of+Health.+Int+J+Gen+Med+2014
http://www.ncbi.nlm.nih.gov/pubmed/?term=The+pattern+of+Middle+East+respiratory+syndrome+coronavirus+in+Saudi+Arabia%3A+a+descriptive+epidemiological+analysis+of+data+from+the+Saudi+Ministry+of+Health.+Int+J+Gen+Med+2014
http://www.ncbi.nlm.nih.gov/pubmed/?term=Coronaviruses+resistant+to+a+3C-like+protease+inhibitor+are+attenuated+for+replication+and+pathogenesis+revealing+a+low+genetic+barrier+but+high+fitness+cost+of+resistance.+J+Virol+20
http://www.ncbi.nlm.nih.gov/pubmed/?term=Coronaviruses+resistant+to+a+3C-like+protease+inhibitor+are+attenuated+for+replication+and+pathogenesis+revealing+a+low+genetic+barrier+but+high+fitness+cost+of+resistance.+J+Virol+20
http://www.ncbi.nlm.nih.gov/pubmed/?term=Coronaviruses+resistant+to+a+3C-like+protease+inhibitor+are+attenuated+for+replication+and+pathogenesis+revealing+a+low+genetic+barrier+but+high+fitness+cost+of+resistance.+J+Virol+20
http://www.ncbi.nlm.nih.gov/pubmed/?term=Coronaviruses+resistant+to+a+3C-like+protease+inhibitor+are+attenuated+for+replication+and+pathogenesis+revealing+a+low+genetic+barrier+but+high+fitness+cost+of+resistance.+J+Virol+20
http://www.ncbi.nlm.nih.gov/pubmed/?term=Coronaviruses+resistant+to+a+3C-like+protease+inhibitor+are+attenuated+for+replication+and+pathogenesis+revealing+a+low+genetic+barrier+but+high+fitness+cost+of+resistance.+J+Virol+20
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dependence+of+coronavirus+RNA+replication+on+an+NH2-terminal+partial+nonstructural+protein+1+in+cis.+J+Virol+2014
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dependence+of+coronavirus+RNA+replication+on+an+NH2-terminal+partial+nonstructural+protein+1+in+cis.+J+Virol+2014
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dependence+of+coronavirus+RNA+replication+on+an+NH2-terminal+partial+nonstructural+protein+1+in+cis.+J+Virol+2014
http://jcm.asm.org/content/42/5/1956.abstract
http://jcm.asm.org/content/42/5/1956.abstract
http://jcm.asm.org/content/42/5/1956.abstract
http://jcm.asm.org/content/42/5/1956.abstract
http://jcm.asm.org/content/42/5/1956.abstract
http://www.ncbi.nlm.nih.gov/pubmed/15613317
http://www.ncbi.nlm.nih.gov/pubmed/15613317
http://www.ncbi.nlm.nih.gov/pubmed/15613317
http://www.ncbi.nlm.nih.gov/pubmed/15613317
http://www.ncbi.nlm.nih.gov/pubmed/?term=Active+replication+of+Middle+East+respiratory+syndrome+coronavirus+and+aberrant+induction+of+inflammatory+cytokines+and+chemokines+in+human+macrophages%3A+Implications+for+pathogenesis.+J+Infect+Dis+2014
http://www.ncbi.nlm.nih.gov/pubmed/?term=Active+replication+of+Middle+East+respiratory+syndrome+coronavirus+and+aberrant+induction+of+inflammatory+cytokines+and+chemokines+in+human+macrophages%3A+Implications+for+pathogenesis.+J+Infect+Dis+2014
http://www.ncbi.nlm.nih.gov/pubmed/?term=Active+replication+of+Middle+East+respiratory+syndrome+coronavirus+and+aberrant+induction+of+inflammatory+cytokines+and+chemokines+in+human+macrophages%3A+Implications+for+pathogenesis.+J+Infect+Dis+2014
http://www.ncbi.nlm.nih.gov/pubmed/?term=Active+replication+of+Middle+East+respiratory+syndrome+coronavirus+and+aberrant+induction+of+inflammatory+cytokines+and+chemokines+in+human+macrophages%3A+Implications+for+pathogenesis.+J+Infect+Dis+2014
http://www.ncbi.nlm.nih.gov/pubmed/?term=Active+replication+of+Middle+East+respiratory+syndrome+coronavirus+and+aberrant+induction+of+inflammatory+cytokines+and+chemokines+in+human+macrophages%3A+Implications+for+pathogenesis.+J+Infect+Dis+2014

	_GoBack

