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Definitions

Coronavirus
Any of a group of RNA viruses that 
can infect animals and humans

SARS-CoV-2
Official name of novel coronavirus 
causing current epidemic

COVID-19
Official name of the disease 
resulting from infection with the 
SARS-CoV-2 coronavirus



Where did SARS-CoV-2 come from?

https://www.sciencemag.org/news/2020/01/mining-coronavirus-genomes-clues-outbreak-s-origins
Shang J, et al. Nature. https://doi.org/10.1038/s41586-020-2179-y     https://nextstrain.org/groups/blab/sars-like-cov?c=host&l=radial&p=full

SARS-CoV-2 is 
genetically most 
similar to strain 
isolated from a 
bat in Yunnan 
Province in 2013



How did SARS-CoV-2 jump into people?

Figure adapted from:  de Wit E, et al. Nat Rev Microbiol. 2016 Aug;14(8):523-34
Pangolins: https://www.nature.com/articles/d41586-020-00548-w    Illustration from http://www.tinkerpaws.com/
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How is SARS-CoV-2 transmitted? 

Excerpted from Figure 1 – van Doremalen N, et al. N Engl J Med. 2020 Mar 17.   https://doi.org/10.1056/NEJMc2004973

Dashed horizontal lines are lower limit of detection – CONTROLLED conditions (7d at 21-23°C, 40% humidity)



How is SARS-CoV-2 transmitted? 

Excerpted from Figure 1 – van Doremalen N, et al. N Engl J Med. 2020 Mar 17.   https://doi.org/10.1056/NEJMc2004973

Predicted stability 
in aerosol > 3h

Predicted stability on 
cardboard 20-50h

Predicted stability 
on steel 55-80h

Predicted stability 
on plastic 70-90?h

Dashed horizontal lines are lower limit of detection – CONTROLLED conditions (7d at 21-23°C, 40% humidity)



How is SARS-CoV-2 transmitted? 

Santarpia JL, et al. (University of Nebraska Medical Center)  PREPRINT – https://doi.org/10.1101/2020.03.23.20039446

13 patients with 
mild-to-moderate
COVID-19 at UNMC

High-volume 
air samples

Low-volume personal 
air samples Surface samples

Hallways during 
sampling activities

In isolation rooms with 
patients present Worn by personnel 

during sampling 
activities

Personal items

Medical equipment

Toilet

Room surfaces

Surface and aerosol samples 
analyzed by RT-PCR

Remember RNA ≠ viable virus



How is SARS-CoV-2 transmitted? 

Santarpia JL, et al. (University of Nebraska Medical Center)  PREPRINT – https://doi.org/10.1101/2020.03.23.20039446

Positive air samples were 
examined for viral CPE in 

Vero E6 cells –
no CPE was observed.

“…the data is [sic] suggestive that viral aerosol particles are produced by 
individuals that have COVID-19 disease, even in the absence of cough.”



How is SARS-CoV-2 transmitted? 

Moriarty LF, et al. MMWR. 
ePub: 23 March 2020. 

http://dx.doi.org/10.15585/
mmwr.mm6912e3

“SARS-CoV-2 RNA was identified 
on a variety of surfaces* in cabins 
of both symptomatic and 
asymptomatic infected passengers 
up to 17 days after cabins were 
vacated on the Diamond Princess 
but before disinfection procedures 
had been conducted (Takuya 
Yamagishi, National Institute of 
Infectious Diseases, personal 
communication, 2020).”

* remember detectable RNA ≠ viable virus 



What’s the incubation period for COVID-19?

Lauer SA, Grantz KH, et al. Ann Intern Med. 2020 Mar 10. https://doi.org/10.7326/M20-0504

Median incubation 
time 

5.1d
(99%CI: 4.5, 5.8)

Using data from 181 patients,
97.5% developed 

any symptom by day 11.5 
(99% CI: 8.2, 15.6)

(2.5% will develop sxs after 11.5d)

Using data from 99 patients 
with time to fever onset, 
97.5% developed fever

by day 12.5 
(99% CI: 8.2, 17.7)

(2.5% will develop fever after 12.5d)



Rt

What’s COVID-19’s reproductive number?

Graphic from: Kucharski AJ, et al. Lancet Infect Dis. 2020 Mar 11. pii: S1473-3099(20)30144-4
Early estimates of R0: Li Q, et al. N Engl J Med. 2020 Mar 26;382(13):1199-1207

SAR data from:  Liu Y, et al. Lancet. 2020 Mar 14;395(10227):e47

Travel 
restrictions 
introduced
(drives reproductive 
number toward 1)

Based on early estimates, 
each case can be expected 

to produce around 2 
additional cases

Secondary attack rate 
from close contacts 

may be as high as 35%
(95% CI: 27, 44)

Model built on data from Wuhan and 
international cases originating there



What’s the current status in SE AETC states?

https://usafacts.org/visualizations/coronavirus-covid-19-spread-map/
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What’s the current status in SE AETC states?

https://usafacts.org/visualizations/coronavirus-covid-19-spread-map/
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How does COVID-19 progress?

Huang C, et al. Lancet. 2020 Feb 15;395(10223):497-506



https://radiopaedia.org/cases/covid-19-pneumonia-12?lang=us

Admit / ED
HD#1

75yo Italian man with confirmed COVID-19 
“There are bilateral large areas of ground-glass opacities with crazy paving à
and, more evident at both bases, areas of consolidation.”



https://radiopaedia.org/cases/covid-19-pneumonia-12?lang=us

Admit / ED
HD#1

75yo Italian man with confirmed COVID-19 
“There are bilateral large areas of ground-glass opacities with crazy paving 
and, more evident at both bases, areas of consolidation.”



https://radiopaedia.org/cases/covid-19-pneumonia-12?lang=us

HD#2

75yo Italian man with confirmed COVID-19 
“AP chest radiograph for CVC position shows the presence of extensive bilateral ground-
glass opacities as demonstrated on the recent CT. Also right IJV catheter and ETT noted.”



Who is at risk of dying from COVID-19?

US data: Lower bound = # deaths ÷ # in age group. Upper bound = # deaths ÷ # in age group w/confirmed death.
US: https://www.cdc.gov/mmwr/volumes/69/wr/mm6912e2.htm

Italy & China:  Onder G, et al. JAMA. 2020 Mar 23. https://doi.org/10.1001/jama.2020.4683

Age group Italy 
through 17 March

China 
through 11 Feb

United States 
through 16 March

0-9 0 0
0 0-19

10-19 0 0.2
20-29 0 0.2

0.1-0.2 20-44
30-39 0.3 0.2
40-49 0.4 0.4

0.5-0.8 45-54
50-59 1.0 1.3

1.4-2.6 55-64
60-69 3.5 3.6

2.7-4.9 65-74
70-79 12.8 8.0

4.3-10.5 75-84
≥80 20.2 14.8
≥85 10.4-27.3 ≥85

Case Fatality Rate (%) by Age Group
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What can NYC’s experience tell us?

Data from:  https://www1.nyc.gov/site/doh/covid/covid-19-main.page
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What can NYC’s experience tell us?

Cumulative COVID-19-Associated Deaths in New York City 

83%

Data from:  https://www1.nyc.gov/site/doh/covid/covid-19-main.pageAs of 1630 on 30 March
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What can NYC’s experience tell us?

0

100

200

300

400

500

0-17 18-44 45-64 65-74 ≥75 Female Male

Known Comorbidities None or Unknown
Cumulative 

Deaths 
through 

AM 30 March

72%100%
79% 78%

76%
77% 74%

Age Sex

Data from:  https://www1.nyc.gov/site/doh/covid/covid-19-main.pageAs of 1630 on 30 March



Who is at risk of dying from COVID-19?

The Novel Coronavirus Pneumonia Emergency Response Epidemiology Team. The Epidemiological Characteristics of an 
Outbreak of 2019 Novel Coronavirus Diseases (COVID-19) — China, 2020[J]. China CDC Weekly, 2020, 2(8): 113-122. 

Comorbidities and Case Fatality Rates (%), China
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What about people with HIV?
https://aidsinfo.nih.gov/
20 March 2020

• Greatest concern is for PwH
>60yo with DM, HTN, CVD, 
and/or pulmonary disease

• VERY limited data suggest 
course of COVID-19 in PwH is 
similar to HIV-uninfected

• In pre-ART era, CD4 <200 was 
a risk for respiratory infections 
(unknown yet if true for COVID-19)

• Be mindful of supply of ART & 
essential meds and avoid gaps



What about people with HIV?

http://bit.ly/covid19hiv

• Emphasize common 
sense approaches!

• The lower your CD4 
count, the more cautious 
you ought to be

• Negotiate between 
providers & patients 
about spacing out visits, 
doing phone or video, 
etc. until we’re through 
the worst of things



What’s happening now?

Adapted from Brooks, J (CDC) – COVID-19 Special Session – CROI 2020
Qualls N, et al. MMWR Recomm Rep. 2017 Apr 21;66(1):1-34.  https://www.cdc.gov/mmwr/volumes/66/rr/pdfs/rr6601.pdf

Transmission
outpaces

containment 
efforts

Containment

• Intensify case finding & contact tracing
• Isolate cases and quarantine contacts
• Characterize illness
• Prepare for mitigation

Mitigation

• Deploy medical 
interventions

• Multi-layered, 
non-pharmacological 
interventions



What’s happening now?

https://www.vox.com/2020/3/10/21171481/coronavirus-us-cases-quarantine-cancellation

Physical 
distancing 
flattens the 
curve



Physical distancing works

Markel H, et al. JAMA. 2007 Aug 8;298(6):644-54. https://doi.org/10.1001/jama.298.6.644





Resources from Society of ID Pharmacists
https://www.sidp.org/COVID19



McCreary & Pogue SIDP reviews

https://doi.org/10.1093/
ofid/ofaa105

https://www.contagionlive.com/news/covid19-treatment-
updates-march-19-24-2020



University of Liverpool interaction refs

https://www.covid19-druginteractions.org/

https://hiv-druginteractions.org/checker



Chloroquine & Hydroxychloroquine

https://sidp.org/covid19



Chloroquine & Hydroxychloroquine

SLIDE IMAGE FROM SIDP
Gautret et al. Int J Antimicrob Agents 2020.  https://doi.org/10.1016/j.ijantimicag.2020.105949



FROM PRE-PRINT OF THE *SECOND* FRENCH PAPER
https://www.mediterranee-infection.com/wp-content/uploads/2020/03/COVID-IHU-2-1.pdf

Hydroxychloroquine
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80 Hospitalized Patients
Median Age 52 (range 18-88)

with NP swab PCR+ for SARS-CoV-2

Intervention:
• HCQ 200mg PO TID x10d  AND
• Azithromycin 500mg PO x1 on day 1, 

then 250mg PO x4d

Mean duration of symptoms at admit: 4.9 ± 3.6 days

43 / 80 (53.8%) had CT consistent with pneumonia

69 / 75 (92%) had NEWS score 0-4 (low) at 
baseline – 5 of the 80 had missing data (!?!)

79 / 80 (98.8%) alive
• 12 / 80 (15%) needed oxygen
• 14 / 79 (17.7%) still admitted at writing
• 3 / 79 (3.8%) went to ICU à 2 went back to floor
• 65 / 79 (82.3%) were discharged home

• 61 / 65 (93.8%) had NEWS score 0-4 (low) 
at time of discharge home



Hydroxychloroquine

Caïn by Henri Vidal, Jardin des Tuileries, Paris (1896)

https://blogs.sciencemag.org/pipeline/archives/2020/03/29/
more-on-cloroquine-azithromycin-and-on-dr-raoult



Chen Z, et al.  PREPRINT  https://doi.org/10.1101/2020.03.22.20040758 

Hydroxychloroquine

62 eligible patients with 
mild COVID-19 disease 
at single center in China

Standard of care
(supplemental O2, antiviral agents, antibacterial agents, 

immunoglobulin, ± corticosteroids)

Standard of care PLUS

HCQ 200mg PO BID for 5 days total

n=31

n=31

Control
(n=31)

HCQ 
(n=31) P

Age, mean (SD) 45.2 (14.7) 44.1 (16.1) 0.88

Male, n (%) 16 (52) 17 (55) 0.80

Febrile day before 
randomized, n (%) 17 (55) 22 (71)

Cough day before 
randomized, n (%) 15 (48) 22 (71)

Baseline Characteristics
Control
(n=31)

HCQ 
(n=31) P

Days to becoming 
afebrile, mean (SD) 3.2 (1.3) 2.2 (0.4) 0.0008

Days to cough 
remission, mean (SD) 3.1 (1.5) 2.0 (0.2) 0.0016

Progression to 
severe, n (%) 4 (12.9) 0 (0%) –

CT improved, n (%) 17 (55) 25 (81) 0.048

Outcomes



Lopinavir/ritonavir

Chan KS, et al. Hong Kong Med J. 2003 Dec;9(6):399-406



Lopinavir/ritonavir

Chan KS, et al. Hong Kong Med J. 2003 Dec;9(6):399-406



Lopinavir/ritonavir

Chu CM, et al. Thorax. 2004 Mar;59(3):252-6



Lopinavir/ritonavir

Cao B, et al. N Engl J Med. 2020 Mar 18.   https://doi.org/10.1056/NEJMoa2001282



Lopinavir/ritonavir

https://sidp.org/covid19



Remdesivir

https://sidp.org/covid19



Remdesivir

https://sidp.org/covid19



Remdesivir

https://sidp.org/covid19



Remdesivir

https://rdvcu.gilead.com



Remdesivir



What are 
your 

centers 
using?



Questions?

Please email me!

Christopher Hurt, MD
churt@med.unc.edu

https://davidolenick.com/


