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Outbreak

01.





Jan 29, NEJM



Map of Coronavirus Outbreak

Confirmed cases

CDC warns against 

non-essential travel



Reported cases of COVID-19 globally as of March, 31 2020

826,222

Reported cases of COVID-19 in USA as of March,31 2020

174,874



5 COUNTRIES WITH SOME OF THE HIGHEST NUMBER OF CASES

CONFIRMED DEATHS

CHINA 82,278 3,309

ITALY 105,462 12,428

IRAN 44,605 2898

SOUTH KOREA 9,786 162

SPAIN 94,417 8269



● worldwide 80 to 86% intubated patients die

● Seattle reporting 70% mortality of intubated pts.

● The mortality increases sharply by age after 70 yrs 

● In 2019, approximately 23%of the Italian population 

was aged 65 years or older.

● men showed a higher case fatality rate than 

women(3.6%vs 1.6%,respectively).

● 750 beds ICU. 

● Now they have 1650 ICU beds. 

● First 19 ICU and now more than 90 ICUs. 

● There is a hospital network. 



● ICU outcomes n=165

● Alive to ICU discharge 86 = 52.1%

● Death in ICU 79 = 47.9%

● Age 16-49 24.3% morality

● Age 50-69 40.3% mortality

● Age 70+ 73.2% mortality

UK ICU Outcome Data



Disease Course

02.



Typical disease course





How does COVID-19 
damage the lungs?

03.



Thompson 

2017

The Healthy Lung and the Exudative Phase of ARDS.

Healthy Lung Exudative Phase 



The Proliferative and Fibrotic Phases of ARDS.

Proliferative 

Phase

Thompson 

2017

Fibrotic 

Phase
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ACE II Receptor
•The S protein is responsible for facilitating 

entry of the CoV into the target cell 

• ACE-2: lung, kidney, and GI tract 

•Major substrate for ACE-2: Angiotensin II 

•ACE-2 degrades Angiotensin II 

Integrating molecular pathogenesis and clinical translation in sepsis-induced ARDS 2019 Englert et al
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ACE II Receptor

More ACE2 may increase 
susceptibility to viral entry

Integrating molecular pathogenesis and clinical translation in sepsis-induced ARDS 2019 Englert et al

More ACE2 may mitigate 
severe pulmonary infections 

ACE2 knock-out mice suffer from worse pneumonia



Current consensus 
on 

ACEI/ARB/ARNI
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Host Response Target
•We don’t know where is the patient in 

inflammation status

•We don’t know what’s their response

•Different presentation in different patients

•ACE-2 degrades Angiotensin II 

Calfee ARDS Subphenotypes 2016



a.

Dysregulated host response to 
infection 

ARDS is loss of epithelial cell and 
endovascular Barrier

mortality rate for patients with 
severe ARDS (PaO2/FIO2 <100) is
more than 40%, 

Early control of infection provides 
the best defense against the 
release of PAMPs and DAMPs.

c.

b.

d.



Labs/Imaging
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● Urinary Legionella and pneumococcal antibodies

● Procalcitonin levels were <0.5 in 95% of patients (Guan et al 2/28) . High 

procalcitonin levels might suggest superismposed bacterial infection

● LDH (usually very high)

● lymphocytopenia, which can worsen with in the course of the disease). Low 

CD4 , seen in ~80% of patients (Guan et al 2/28, Yang et al 2/21)

● Caogs(PT, PTT, INR). DIC has poor prognosis (Tang et al. 2020) 

● CRP, Ruan et al 3/3 [6] found CRP levels to track with mortality risk (surviving 

patients had a median CRP of ~40 mg/L with an interquartile range of ~10-60 

mg/L, whereas patients who died had a median of 125 mg/L, with an 

interquartile range of ~60-160 mg/L) 

● Ferritin (Cytokine storm?) [6]

● D-dimer (high d-dimer with low lymphocytes may predict higher mortality)

Labs



● Sensitivity of chest X-ray is lower than CT scan for subtle opacities.

● The sensitivity of chest x-ray was 59%, compared to 86% for CT scan (Guan 

et al 2020).

● CT scan sensitivity is 86% (840/975) (Guan et al 2020). 

● CT scan sensitivity is 97% (580/601) (Ai et al, 2020).

● With a negative RT-PCR result, CT scan might be helpful in suggesting the 

diagnosis. 

● However, the contamination hazard and labor intensive process should 

always be considered. 

● After ICU admission, daily CXR or follow-up CT may not be feasible. 

● Portable daily CXR may not have a reliable association to the clinical picture

● Some of these patients (up to 10%) may develop cardiomyopathy with 

hypokinesia and dyskinesia. These may also be detected by focused TTE.

CT and CXR



● (A) Least severe:  Mild ground-glass on CT scan ~ to scattered B-lines

● (B) More confluent ground-glass on CT ~ to coalescent B-lines (“waterfall sign”)

● (C) More severe disease, small peripheral consolidations on CT scan and ultrasound, In the most severe form, the 

volume of consolidated lung increases

● Areas of normal lung (with an A-line pattern) :early in the disease, or during recovery

● Pleural effusions are uncommon (Peng 2020) 

● Focal B lines is the main feature in the early stage and in mild infection; alveolar interstitial syndrome is the main 

feature in the progressive stage and in ICU patients

Lung Ultrasound



Lung Ultrasound

Ant zone is aerated,
post is consolidated,

Responsive to Pronation

Interstitial diffuse pattern
Both superficial and dorsal

Responsive to PEEP



Fluid Management 
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Shock prevalence in adult patients with COVID19 is reported from1%to35%

Use serum lactate to trend in patients in shock

SCCM is against the routine use of albumin for initial resuscitation

Norepinephrine is the vasopressor of choice

target a MAP of 60-65 mmHg

Weak recommendation for empiric antibiotics

Most Important Use a conservative over a liberal fluid strategy

Fluid Management and Shock



CVS injury

Madjid M et al, JAMA Cardiology 2020
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Acute coronary syndrome

Heart failure

Hypoxia induced myocardial injury

Direct Viral Toxicity

Cardiac Microvascular disease

Systemic Inflammatory response/Cytokine Storm

Potential mechanisms of cardiac injury



Medications
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Lopinavir–Ritonavir

2020
• 99 Rx, 100 Control

• P/F<300

• No difference in mortality

• Viral load the same in both groups

• Standard-care group sicker at baseline 

• Not blinded

• The patients recruited for the study 

were late in infection 

• Lopinavir not potent against SARS-

CoV-2 

• Treatment not standard --various 

additional treatments, including other 

pharmacologic interventions such as 

interferon (11%) and glucocorticoids 

(34%). 
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Chloroquine and HCQ

2020
• Increasing the concentration of CQ 

and HCQ can decrease viral load

• Both pre and post infection been 

used

• Elevating intracellular pH

• ACE II impair glycosylation

• HCQ seem to be effective in vitro

• Blocking transport from endosomes 

to endolysosomes

Liu et al. Cell Discovery ( 2020)
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Chloroquine and HCQ

2020
• 16 Control, 26 recieved HCQ

• 6 patients lost to followup

• 6 out of 20 got Azithromycine

• Swabs are not standardized

• The viral load was not controlled

• Not blinded

Didier Raoulta 2020

Hydroxychloroquine and azithromycin as a 
treatment of COVID-19: results of an openlabel
non-randomized clinical trial



Hemophagocytic lymphohistiocytosis (HLH) a hyperinflammatory syndrome

● Hypercytokinaemia (IL-6)

● Multiorgan failure

● High fever

● Cytopenias (Low CD4)

● Hyperferritinaemia (>1000)

● ARDS

● Increase in ESR

● Thrombocytopenia

Corticosteroids might exacerabate

intravenous immunoglobulin, selective cytokine blockade (eg, anakinra or tocilizumab)

Cytokine Storm Syndrome
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Tocilizumab
Xu not published yet

• 21 patients in one center in Chine

• Severe or critical COVID-19

• Fifteen of the 20 patients (75.0%) had 

lowered their oxygen intake



O2 Support
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CALL 

Anesthes

ia

NRB at 12 

LPM 

FiO2 35 %

NC 1 - 6 LPM

Goal SpO2 92-

96%

Intubate

Consider 

placing NGT

& A-line

Hypoxic/ 

Nonhypercapn

ic (Sat< 90%) 

NRB at 9 

LPM 

FiO2 28-35 %

1. RR> 30/MIN

2. RF with use of 

accessory 

muscle 

3. PaO2< 65 

mmHg; 

4. SatO2< 92%

Continue 

Treatment

Titrate Sat Goal 

<96%

NOYES

CALL RT

CPAP/HE

LMET

Vocera

ICVU team

Assess for 

CPAP/Helm

et

Or 

Intubation

1. RR> 30/MIN

2. RF with use of 

accessory 

muscle 

3. PaO2< 65 

mmHg; 

4. SatO2< 90%

YES

Continue Treatment

Titrate Sat Goal <96%

NO

NC: Nasal Cannula

NRB: Non-Rebreather

ICVU: Intensive CoronaVirus Unit

DVT prophylaxis with LMWH

COVID-19 Respiratory Failure

Management Algorithm

Coordina

te with 

ICVU for 

transfer
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There is widespread concern that using HFNC could increase the risk of viral transmission.

HFNC with a moderate rate of flow (e.g. 15-30 liters/minute, rather than 40-60 liters/minute

WHO guidelines on COVID-19 “…that newer HFNC and NIV systems

with good interface => low risk of airborne transmission.”

SARS study more risk to HCP by intubation than using HFNC (Fowler CCM 2007)

Decrease rate of intubation (Ou CMAJ 2017, Ni Am J Emer Med 2018)

Less mortality with HFNC than intubation (Frat NEJM 2015)

Risk of contamination the same as NC (McIntyre 2013)

Safety of HFNC



Helmet
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Bridge between NC, NRB and intubation

Helmet CPAP



Well Tolerated

Improves outcome (Patel 2016)

No need for ICU vent

Environmental contamination (Cabrini 2020)

Avoid intubation between ¼ to ½ of patients

Scarce of ventilator

Can be connected to Flowmeters in floor

Helmet CPAP



Ventilation  
Management
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RSI

Attach a viral filter to the bag-valve mask

before the procedure

Videolaryngoscopy

Clamp ETT once placed

ETCO2 ?

Full PPE

PEEP Valve, Many desaturate very rapidly,

need recruitment

Intubation
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High Compliance (50-60cmH2O)
Do not need a high PEEP

Low Compliance (30-35cmH2O)

Later in the course
Plateau pressures are high

Stiff lungs
Protective lung strategy

Early in the stage

Severe V/Q mismatch
Avoid high pressure swings

Compliance

Use higher PEEP

Plateau pressures are low <15

Theory of 2 types of patients
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Proning

Guerin 2013

• Relieves the cardiac and  abdominal 

compression exerted on the lower 

lobes

• Makes regional Ventilation/Perfusion 

ratios and chest elastance more 

uniform

• Facilitates drainage of secretions

• Potentiates the beneficial effect of 

recruitment maneuvers 
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Refractory hypoxemia with P/F <150

pronation strategy is to prone at 2 pm and

then supine the patient at 8 am

Keep RASS -3, -4

SCCM Guidelines suggest prone ventilation for 12 to 16 hours

Can cycle more frequently if good response

Creating proning team

Proning
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Neuromuscular blockers in early ARDS

Papazian 2010

• This multicenter RCT of 340 patients 

• Severe ARDS 

• Early use of 48 hours of NMB reduced 

mortality compared to placebo 

• NNT of 11 to prevent 1 death at 90 days

• NNT of 7 in pts with a PaO2:FiO2 <120
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Severe ARDS: to decrease O2 demand.

Need for a procedure

Facilitate proning

Dyssynchronous despite deep sedation (RASS -5)

Cisatracurium is the drug of choice for no medication interaction and short. Titrate to 2/4

twitch. The common dosage is 0.1- 0.2mg / kg / h

Rose Trial did not show any outcome benefit from muscle relaxation

Neuromuscular blockers in early ARDS
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Reports of benefit

Large use of resources and PPEs

Typically V-V ECMO

2 out of 35 patients at MGH are on ECMO

ECMO
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There are some anecdotal case reports of improved O2 in COVID-19 patients.

Discontinue if NO response

PAPS = 70 + 18 = 88 mmHg

reduce the pulmonary vascular resistance and 

increase oxygenation

iNO or Flolan
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Limit staff exposure, prepare bag of intubation,

central line, ultrasound in the room

Have the patient more sedated to avoid self-extubation

After intubation: place 1) Central line 2) Aline

3) NGT 4) Foley catheter

Less lab draws, less frequently

Have the IV pumps outside the room

Family communication is very important

Avoid bronchoscopy

Some Tricks



THANKS!

Stay Safe

Questions ?/
Answers
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1) Patients able to maintain volitional po intake will receive paper service from 

kitchen. 

2) Patients requiring NIV will have NGT placed =>  start Isosource 1.5@20ml/hr, 

continuous, with 30 ml sterile water flush q 4 hr and place nutrition consult for 

TF goal rate recommendations. 

3) Patients requiring IMV will have NGT/OGT placed at time of intubation. If on 

stable/decreasing doses of pressor support, initiate Isosource 1.5@20ml/hr, 

continuous, with 30 ml sterile water flush q 4 hr and place nutrition consult for 

TF goal rate recommendations. 

4) If bipap or prone positioning is required, feeding tube tip should be post 

pyloric, ideally past the Ligament of Treitz.

Nutrition
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Heparin SQ 7500 TID

Report of vascular arterial thrombosis

Lovenox 0.6 BID

Case reports of massive and micro pulmonary embolism

Anticoagulation


