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ACUTE COVID-19

Case courtesy of Dr Ian Bickle, Radiopaedia.org, rID: 75844

Case courtesy of Dr Fabio Macori, Radiopaedia.org, rID: 74867

Bernheim et al. Radiology Vol. 295, No. 3 Feb 2020 Bernheim et al. Radiology Vol. 295, No. 3 Feb 2020 Bernheim et al. Radiology Vol. 295, No. 3 Feb 2020 

• Imaging abnormalities may 
suggest mechanism for 
long term impairment

• Alveolar air space 
involvement
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ACUTE COVID-19
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• 60% of patients had bilateral disease
• 50% of patients had multilobar disease
• 75% of patients had GGO with or 

without consolidation representing 
alveolar damage
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COVID-19 ARDS- Phenotypes and possible 
• PHENOTYPES-? 

• Gattinoni et al, April 14, 2020
• L type = early, good compliance, low recruitability, low lung weight
• H type = late, poor compliance (stiff lung), high recruitability, high lung 

weight, hypoxia due to significant R->L shunt
• Transition from L-type to H-type
• No data yet on differences in mortality or pulmonary morbidity

• Haudebourg et al, August 15, 2020
• Heterogenous respiratory mechanics
• Not significantly different from non-COVID ARDS

• If we  assume the similarities between COVID-ARDS and non-COVID ARDS 
suggested by Haudebourg, should there be an expectation of similar long 
term pulmonary consequences? 

• Do our early SARS-CoV-2 observations suggest a similar impact on longer 
term pulmonary function to SARS-CoV-1 outcomes (2002)? 

Gattinoni et al.  Intensive Care Med [online ahead of print] 14 Apr 2020
Haudebourg et al.  American Journal of Respiratory and Critical Care Medicine Volume 202 Number 2 | August 15 2020
Zhang P, Li J, Liu H, et al. Long-term bone and lung consequences associated with hospital-acquired severe acute respiratory 
syndrome: a 15-year follow-up from a prospective cohort study. Bone Res. 2020;8:8
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LONG TERM 
SEQUELAE OF ARDS

Herridge et al. April 7, 2011. N Engl J Med 2011; 364:1293-1304

https://www.nejm.org/toc/nejm/364/14?query=article_issue_link
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’Long term’ for COVID is only 6 months, but there 
is a signal of long term morbidity

8 cases interviewed
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40 year old female PT
Male Cardiologist 
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28 year old male environmental engineer
28 year old female writer
30 year old male lawyer
24 year old college student
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Y.-m. Zhao et al.  EClinicalMedicine (2020), https://doi.org/10.1016/j.eclinm.2020.100463
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25.4% with mild-moderate disease had persistent PFT 
abnormalities at 90 days

TLC     7.27%
FEV1   10.91%
FVC     10.91%
DLCO  12.73%

Moderate Disease

70%
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7 days 14 days

30 days 90 days

Y.-m. Zhao et al.  EClinicalMedicine (2020), https://doi.org/10.1016/j.eclinm.2020.100463

Fibrotic bands 
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1 day 11 days

35 days 35 days

Salehi et al. Thorac Imaging Volume 35, Number 4, July 2020

Fibrotic bands 
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• Older age and higher peak 
CXR imaging abnormalities 
associated with persistently 
abnormal CT

• Greater inflammatory 
response associated with 
persistently abnormal CT

• CRP
• D-dimer
• BUN

• Co-morbidities associated 
with increased mortality in 
COVID did not correlate 
with persistently abnormal 
CT

Y.-m. Zhao et al.  EClinicalMedicine (2020), https://doi.org/10.1016/j.eclinm.2020.100463
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• Older age and higher peak 
imaging abnormalities did not 
associate with persistently 
abnormal DLCO

• Greater inflammatory 
response was associated 
with persistently abnormal 
DLCO

• ESR
• D-dimer

• Persistent imaging 
abnormalities did not 
correlate with DLCO 
abnormalities 

• 39/55 with abnormal CT 
• 9/55 with abnormal 

DLCO
• Persistent DLCO 

abnormalities at 3 months 
following similar course, 
though early, to prior ARDS 
long term data 

• Did not discuss impact of  
abnormal DLCO or imaging 
on symptom scores or 
functional status
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How do the observed radiographic and PFT 
abnormalities correlate with functional status? Looking 
to SARS-CoV-1
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SARS-CoV-1

SARS-CoV-2 (n=55) SARS-CoV-1 (n=110)

FVC 10.9% 5.5%

FEV1 10.9% 2.7%

TLC 7.27% 6.24%

DLCO 12.73% 12.7%

Y.-m. Zhao et al.  EClinicalMedicine (2020), https://doi.org/10.1016/j.eclinm.2020.100463
Hui et al. Thorax 2005;60:401–409. doi: 10.1136/thx.2004.030205

Comparison of PFT abnormalities at 3 months

https://doi.org/10.1016/j.eclinm.2020.100463
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SARS-CoV-1: Correlation between Pulmonary Function and HRQoL

Physical Functioning
Role limitation due to physical problems

Bodily Pain
General Health

Vitality
Social Functioning

Role Limitation due to emotional problems
Mental Health

Hui et al. Thorax 2005;60:401–409. doi: 10.1136/thx.2004.030205

Herridge et al. April 7, 2011. N Engl J Med 2011; 364:1293-1304

https://www.nejm.org/toc/nejm/364/14?query=article_issue_link
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SARS-CoV-1: Impact of Illness Severity and Age on Functional Status

Physical Functioning Role limitation due to physical problems Bodily Pain

General Health Vitality Social Functioning

Role Limitation due to emotional problems Mental Health
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• We don’t have true long term data yet in SARS-CoV-2 to assess the long term 
impact on pulmonary function and the impact on overall functional status

• We have have a lot to learn about the pathophysiology of SARS-CoV-2, 
transmission, generation of immunity and failure to maintain immunity, as well as 
the long term impact of the C-ARDS with MSOF

• 3 month data in SARS-CoV-2 is similar to SARS-CoV-1
• Multiple studies demonstrate persistently abnormal CT imaging suggesting evolution 

to fibrotic band-like changes
• Significant heterogeneity- Multiple case reports of rapid pulmonary fibrosis

• Sustained reduction in DLCO in SARS-CoV-2 is similar  toSARS CoV-1, other viral 
pneumonias (H1N1, H7N9) and non-COVID ARDS
• SARS-CoV-2 may additionally have more impact on airway obstruction with 

greater % of patients with persistent reductions in FEV1

• Impact of SARS-CoV-2 on HRQOL is unknown
• Impact on HRQoL for SARS-CoV-1 is similar to non-COVID ARDS 
• Patients >40 years were more functionally impacted by SARS-CoV-1 (SF-36) than 

those less than 40 years of age, though severity of disease (ICU v. non-ICU) did not 
segregate as clearly

• From the lay press, it appears that younger patients (25-40) are also significantly 
impacted

Where does that leave us?

St Li et al. Crit Care Resusc. 2006 Dec;8(4):302-8.
Y.-m. Zhao et al.  EClinicalMedicine (2020), https://doi.org/10.1016/j.eclinm.2020.100463
Hui et al. Thorax 2005;60:401–409. doi: 10.1136/thx.2004.030205

https://doi.org/10.1016/j.eclinm.2020.100463
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One thinks about the worst nightmare of an infectious 
disease person who’s interested in global health and 
outbreaks: It’s the combination of a new microbe that 
has a spectacular degree of capability of transmitting, 
and has a considerable degree of morbidity and 
mortality. And here it is, it’s happened — your worst 
nightmare, the perfect storm. It’s one of those things 
where you’re really just functioning on adrenaline.
We’re learning on the fly, learning on the job, building 
the plane as they’re flying it.

Anthony Fauci, MD
July 14, 2020


