
Dr Behnam Mahmoodiyeh
Intensivist , FCCM

Email:behnammahmoodiyeh@gmail.com



Titles:

1-Icu admission indications
2-Icu drug administrations 

A-anti viral

B-anti inflammatory

C-anti oxidants

D-anti microbial therapy

E-salvage therapy 

3-Oxygen therapy 

4-CPR 



1-icu admission indication



1-icu admission indication

Pao2/Fio2 < 300

Respiratory rate > 24

Spo2 <85

PaO2<60

Hemodynamic instability 

MAP<6(shock)

Impaired mental status

Multi organ dysfunction



2- Icu managment



2- Icu managment

DRUGS:
 Anti viral 
 Anti inflammatory
 Adjuvant agent
 Anti microbial 

therapy
 Salvage therapy 

agent



Anti viral 



Anti viral 



Anti viral 



Anti viral drugs 



Anti viral drugs 



Anti viral drugs 

• Duration of Therapy Data from a multinational, open-label trial of 
hospitalized patients with severe COVID-19 showed that remdesivir
treatment for 5 or 10 days had similar clinical benefit. The optimal 
duration of therapy for patients who do not improve after 5 days of 
receiving remdesivir is unclear. In the absence of data, some experts 
consider extending the total treatment duration of remdesivir to up 
to 10 days in patients who do not improve after 5 days of remdesivir
therapy.



Participation in Solidarity

As of 2 October 2020, over 12 000 patients had been recruited in 500 

participating hospitals worldwide. The Solidarity Trial is ongoing in 30 

countries among the 43 countries that have approvals to begin 

recruiting. Overall, 116 countries in all 6 WHO regions have joined or 

expressed an interest in joining the trial



• No survival benefit from remdesivir, 
hydroxychloroquine, lopinavir/r or 
interferon-β1a in moderate and severe 
COVID-19: interim results from the WHO 
SOLIDARITY study
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Anti viral drugs 



Anti viral drugs 

Lopinavir/Ritonavir and Other HIV Protease Inhibitors • The 
Panel recommends against using lopinavir/ritonavir (AI) or 
other HIV protease inhibitors (AIII) to treat COVID-19, except in 
a clinical trial.

Ivermectin • The Panel recommends against the use of 
ivermectin for the treatment of COVID-19, except in a clinical 
trial (AIII).



Anti viral drugs 



Anti viral drugs 





CORTICOSTROID



Anti inflammatory drugs 

-On the basis of the preliminary report from the RECOVERY trial, the COVID-19 
Treatment Guidelines Panel (the Panel) recommends using dexamethasone 6 mg 
per day for up to 10 days or until hospital discharge, whichever comes first, for 
the treatment of COVID-19 in hospitalized patients who are mechanically 
ventilated (AI) and in hospitalized patients who require supplemental oxygen but 
who are not mechanically ventilated (BI).

-The Panel recommends against using 
dexamethasone for the treatment of COVID-19 in 
patients who do not require supplemental oxygen 
(AI).

-A combination of remdesivir (dose and duration as above) 
plus dexamethasone 6 mg IV or orally for up to 10 days or 
until hospital discharge



Anti inflammatory drugs 

• If dexamethasone is not available, an alternative 
corticosteroid such as prednisone, 
methylprednisolone, or hydrocortisone can be 
used

• In the RECOVERY trial, treatment with dexamethasone 
conferred a survival benefit among participants who 
required supplemental oxygen but not invasive 
mechanical ventilation at enrollment; 23.3% of 
participants in the dexamethasone group died within 28 
days of enrollment compared with 26.2% in the standard 
of care arm (rate ratio 0.82; 95% CI, 0.72–0.94).2 The 
amount of supplemental oxygen that participants were 
receiving and the proportions of participants who 
required oxygen delivery through high-flow devices or 
noninvasive ventilation were not specified



Anti inflammatory drugs 

• The COVID-19 Treatment Guidelines Panel (the Panel) recommends 
against the use of chloroquine or hydroxychloroquine with or without 
azithromycin for the treatment of COVID-19 in hospitalized patients 
(AI).

• In nonhospitalized patients, the Panel recommends against the use 
of chloroquine or hydroxychloroquine with or without azithromycin for 
the treatment of COVID-19, except in a clinical trial (AI). 

• The Panel recommends against the use of high-dose chloroquine (600 
mg twice daily for 10 days) for the treatment of COVID-19 (AI).
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Anti inflammatory drugs 



Anti inflammatory drugs 

• Methylprednisolone 80 mg loading dose then 
40 mg q 12 hourly for at least 7 days and until 
transferred out of ICU. In patients with an 
increasing CRP or worsening clinical status 
increase the dose to 80 mg q 12 hourly (then 
125mg q 12 hourly), then titrate down as 
appropriate.

• • High dose corticosteroids; 120 -250 mg 
methylprednisolone q 6-8 hourly 



Anti inflammatory drugs 



Anti inflammatory drugs 



Anti inflammatory drugs 

• A single-center, retrospective 
observational study of 20 kidney 
transplant recipients in Italy with 
COVID-19 hospitalized for 
pneumonia included 6 patients who 
received tocilizumab. Half of the 
patients experienced reduced 
oxygen requirements and 2 (33%) 
showed improved radiologic 
findings following administration; 2 
(33%) of the 6 tocilizumab-treated 
patients died.



Anti inflammatory drugs 

• Siltuximab and Tocilizumab (IL-
6 inhibitors). Roche™ recently 
announced the results of the 
COVACTA study, which 
demonstrated that 
Tocilizumab did not improve 
patient outcome. Il-6 
inhibitors may increase the 
risk of opportunistic 
infections.
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Adjuvant therapy

Ascorbic acid (Vitamin C) 3g IV q 6 hourly for at least 7 days and/or 
until transferred out of ICU
Note caution with POC glucose testing (see below). Oral absorption is 
limited by saturable transport and it is difficult to achieve adequate 
levels with PO administration. However, unfortunately, IV Vitamin C is 
not available in many hospitals; in this situation attempts should be 
made to administer PO vitamin C at a dose of 1g every 4-6 hours. 

ASA 81 -325 mg/day (unless contraindicated). ASA has 
antiinflammatory, antithrombotic, and antiviral effects.[37,38] Platelet 
activation may play a major role in propagating the prothrombotic
state associated with COVID-19.



Adjuvant therapy

• Melatonin 6-12 mg at night (the optimal dose is unknown).

• Famotidine 40-80mg BID daily (20-40 mg/day in renal 
impairment) 

• Vitamin D 4000 u PO daily

• Thiamine 200 mg IV q 12 hourly

• Magnesium: 2 g stat IV. Keep Mg between 2.0 and 2.4 mmol/l. 
Prevent hypomagnesemia (which increases the cytokine storm 
and prolongs Qtc).

• Atorvastatin 80 mg/day. Statins have pleotropic anti-
inflammatory, immunomodulatory, antibacterial, and antiviral 
effects. In addition, statins decrease expression of PAI-1.

• Simvastatin has been demonstrated to reduce mortality in the 
hyper-inflammatory ARDS phenotype. Preliminary data suggests 
atorvastatin may improve outcome in patients with COVID-19. 
Due to numerous drug-drug interactions simvastatin should be 
avoided. 



Adjuvant therapy

• Recommendation for Critically Ill Patients With COVID-19
• There are insufficient data for the Panel to recommend either for or 
against the use of vitamin C for the treatment of COVID-19 in critically ill 
patients. 
• There are insufficient data to recommend either for or against the use of 

vitamin D for the prevention or treatment of COVID-19.  
• There are insufficient data to recommend either for or against the use of 

zinc for the treatment of COVID-19. • The COVID-19 Treatment Guidelines 
Panel (the Panel) recommends against using zinc supplementation above 
the recommended dietary allowance for the prevention of COVID-19, 
except in a clinical trial 

• (AIII).



Adjuvant therapy

• Angiotensin-Converting Enzyme (ACE) Inhibitors and Angiotensin 
Receptor Blockers (ARBs) • Persons with COVID-19 who are 
prescribed ACE inhibitors or ARBs for cardiovascular disease (or other 
indications) should continue these medications (AIII)

• The COVID-19 Treatment Guidelines Panel (the Panel) recommends 
against the use of ACE inhibitors or ARBs for the treatment of COVID-
19, except in a clinical trial (AIII).

• Persons with COVID-19 who are prescribed statin therapy for the 
treatment or prevention of cardiovascular disease should continue 
these medications (AIII). • The Panel recommends against the use of 
statins for the treatment of COVID-19, except in a clinical trial (AIII).



Adjuvant therapy

• Persons with COVID-19 who are taking NSAIDs for a comorbid 
condition should continue therapy as previously directed by their 
physician (AIII).

• The Panel recommends that there be no difference in the use of 
antipyretic strategies (e.g., with acetaminophen or NSAIDs) between 
patients with or without COVID-19 (AIII).
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Immune-Based Therapy 



Immune-Based Therapy 

• Given the hyperactive inflammatory effects of severe acute 
respiratory syndrome coronavirus 2 (SARSCoV-2), agents that 
modulate the immune response are being explored as adjunctive 
treatments for the management of moderate to critical COVID-19.1 
These agents include human blood-derived products and 
immunomodulatory therapies:

• convalescent plasma

• mesenchymal stem cells

• neutralizing monoclonal antibodies directed against SARS-CoV-2



Immune-Based Therapy 



Immune-Based Therapy 

• Convalescent Plasma 

Plasma from donors who have recovered from COVID-19 may contain antibodies to severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) that may help suppress the virus and modify the 
inflammatory response. 

Recommendation • There are insufficient data for the COVID-19 Treatment Guidelines 
Panel (the Panel) to recommend either for or against the use of COVID-19 
convalescent plasma for the treatment of COVID-19. 
However, >70,000 patients in the United States have received COVID-19 convalescent plasma 
through the Mayo Clinic’s Expanded Access Program (EAP), which was designed primarily to provide 
broad access to investigational convalescent plasma and thus did not include an untreated control 
arm. Both the Food and Drug Administration (FDA) and the Mayo Clinic performed retrospective, 
indirect evaluations of efficacy by using the Mayo Clinic EAP data, hypothesizing that patients who 
received plasma units with higher titers of SARS-CoV-2 neutralizing antibodies would have better 
clinical outcomes than those who received plasma units with lower antibody titers. The results of 
their analyses suggest that convalescent plasma with high antibody titers may be more beneficial 
than low-titer plasma in nonintubated patients, particularly when administered within 72 hours of 
COVID-19 diagnosis.



Immune-Based Therapy 

• Adverse Effects

The available data suggest that serious adverse reactions following the administration of 
COVID-19 convalescent plasma are infrequent and consistent with the risks associated with 
plasma infusions for other indications.

transfusion-transmitted infections allergic reactions,

anaphylactic reactions,

febrile nonhemolytic reactions,

transfusion-related acute lung injury (TRALI),

transfusion-associated circulatory overload (TACO),

and hemolytic reactions. 

Hypothermia, 

metabolic complications, 

and post-transfusion purpura have also been described.

Additional risks include a theoretical risk of antibody-dependent enhancement and a 
theoretical risk of suppressed long-term immunity



Immune-Based Therapy 

• Considerations in Pregnancy The safety and effectiveness of COVID-19 
convalescent plasma during pregnancy have not been evaluated. 
Several ongoing clinical trials that are evaluating COVID-19 
convalescent plasma include pregnant individuals.

• Considerations in Children The safety and effectiveness of COVID-19 
convalescent plasma have not been evaluated in pediatric patients. 
Clinical trials of COVID-19 convalescent plasma in children are 
ongoing.



Immune-Based Therapy 

Immunoglobulins: SARS-CoV-2 Specific 
Recommendation :
There are insufficient data for the COVID-19 Treatment Guidelines Panel to 
recommend either for or against severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) immunoglobulins for the treatment of COVID-19
Currently, there are no clinical data on the use of SARS-CoV-2 
immunoglobulins. Trials evaluating SARS-CoV-2 immunoglobulins are in 
development but not yet active and enrolling participants.
There are no clinical data on the use of SARS-CoV-2 immunoglobulins for the 
treatment of COVID-19. Similarly, there are no clinical data on use of specific 
immunoglobulin or hyperimmunoglobulin products in patients with severe 
acute respiratory syndrome (SARS) or Middle East respiratory syndrome 
(MERS).



Immune-Based Therapy 

• Immunoglobulins: Non-SARS-CoV-2 Specific 

Recommendation :

• The COVID-19 Treatment Guidelines Panel recommends against the 
use of non-severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2)-specific intravenous immunoglobulin (IVIG) for the treatment 
of COVID-19, except in a clinical trial (AIII). 

• This recommendation should not preclude the use of IVIG when 
otherwise indicated for the treatment of complications that arise 
during the course of COVID-19.



Immune-Based Therapy 

• Mesenchymal Stem Cells

• Mesenchymal stem cells are investigational products that have been 
studied extensively for broad clinical applications in regenerative medicine 
and for their immunomodulatory properties. It is hypothesized that 
mesenchymal stem cells could reduce the acute lung injury and inhibit the 
cell-mediated inflammatory response induced by severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2).

• Recommendation 

• The COVID-19 Treatment Guidelines Panel recommends against the use of 
mesenchymal stem cells for the treatment of COVID-19, except in a clinical 
trial (AII)
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Salvage therapy

• High dose corticosteroids; 120 -
250 mg methylprednisolone q 
6-8 hourly 



Salvage therapy

• • Plasma exchange [135-141]. 
Should be considered in patients 
with progressive oxygenation 
failure despite corticosteroid 
therapy as well as in patients with 
severe MAS. Patients may require 
up to 5 exchanges. FFP is required 
for the exchange; giving back 
“good humors” appears to be 
more important than taking out 
“bad humors”.



Salvage therapy

• • In patients with a large dead-
space ventilation high PaCO2 
despite adequate minute 
ventilation consider “Half-dose 
rTPA” to improve pulmonary 
microvascular blood flow; 25mg of 
tPA over 2 hours followed by a 
25mg tPA infusion administered 
over the subsequent 22 hours, 
with a dose not to exceed 0.9 
mg/kg followed by full 
anticoagulation.



Salvage therapy

• Siltuximab and Tocilizumab (IL-6 
inhibitors).[144,145] Roche™ 
recently announced the results 
of the COVACTA study, which 
demonstrated that Tocilizumab
did not improve patient 
outcome. Il-6 inhibitors may 
increase the risk of opportunistic 
infections.



Salvage therapy

• Convalescent serum: the role 
and timing of convalescent 
serum are uncertain. [147-150] 
COVID-19 pulmonary disease is 
immune mediated, and it would 
therefore appear paradoxical to 
enhance the antibody response 
with convalescent serum.



Salvage therapy

• CVVH with cytokine 
absorbing/filtering filters [159] 
This treatment strategy appears 
to have a very limited role. 



Salvage therapy

• ECMO. Unlike “typical ARDS” 
patients do not progress into a 
resolution phase. Rather, 
patients with COVID-19 
progress to a severe fibro-
proliferative phase and 
ventilator dependency. ECMO in 
these patients would likely 
serve little purpose. 



Salvage therapy
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Salvage therapy

Despite widespread interest, potential 
theoretical benefits and approval from 
regulatory bodies, the use of haemoperfusion in 
patients with severe COVID-19 is an expensive 
experimental therapy that seems unlikely to 
provide much added benefit for patients who 
are treated with dexamethasone. We are 
hopeful that haemoperfusion ultimately proves 
to be an effective rescue therapy for critically ill 
patients with COVID-19 who do not respond to 
dexamethasone, but at present we conclude 
that it should be available for use only in the 
context of properly designed RCTs that are 
powered for clinically important outcomes.
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Oxygen therapy in covid 19

Simple oxygenation method:
• Nasal canula 6L/min                          44%fio2

• Simple face mask 6-10L/min            60% fio2

• Reserveal mask 10-15L/min             80-90%fio2 

• Ventury mask 10L/min                      as preset for device 



Oxygen therapy in covid 19

• Advanced respiratory therapy 

• 1-diagnose  of respiratory failure 

• 2-high flow nasal canula

• 3-non invasive mechanical ventilation 

• 4-invasive mechanical ventilation 



Oxygen therapy in covid 19

Respiratory failure :
• 1-PaO2/FIO2< 300

• 2-Respiratory rate > 24/min in 
adults

• 3-Respiratory disteresis

• 4-Central cyanosis

• 5-Respiratory 
acidosis(PaCO2>45   ,   PH<7.35)
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Oxygen therapy in covid 19

• 1) Make sure about the oxygen outlet delivery of at least 90%

• 2) Nasal Cannula up to 6 L/min

• 3) Face Mask 7-10 L/min

• 4) NRBFM or Reservoir mask (good fit) 10-15 L/min

• 5) High Flow Nasal Cannula (HFNC) titer to target SpO2



Oxygen therapy in covid 19

• 6) Non-invasive Ventilation (NIV) with high flow oxygen (10-20 L/min)

• a) Tight fit mask ،helmet if available

• b) CPAP : 10 to 16 cmH2O

• c) BIPAP : I/E = 10-24 cmH2O/4-10 cmH2O (results in PS of 6 to 14)

• d) It depends on patient’s tolerance

• e) Staff availability to control delivery of NIV



Oxygen therapy in covid 19

If above fail : Intubation and Mechanical 
Ventilation (MV)



Oxygen therapy in covid 19

• a) Continuous hypoxia ،SpO2 <85-90% ،for 1-2 hours

• b) Continuous respiratory distress with

i) Respiratory acidosis, pH <7.25

ii) Rising PaCO2 ≥ 70 mmHg

iii) ROX index ≤ 4.88**

iv) Decreasing GCS/altered mental status

v) Convulsions

vi) Persistent hypotension, BP <90 mmHg or MAP <65 mmHg for over 1 hour

despite resuscitation



Oxygen therapy in covid 19



Oxygen therapy in covid 19

Intubation :
• Ventilator preparation 

• Check HME filter and ventilator exhalation filter quality

• Pre-oxygenate with 100% FiO2 for 5 minutes with reservoir ،NIV or 
HFNC

• Rapid-sequence intubation 
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Oxygen therapy in covid 19

Invasive Ventilation and high frequency 
nasal oxygenation Chris Carter Helen Aedy
Joy Notter

Current thinking suggests that NIV and 
HFNO may be an appropriate bridging 
adjunct in the early part of the disease 
progress and may prevent the need for 
intubation or invasive ventilation. Patients 
requiring NIV or HFNO may be nursed in 
locations outside of the critical care unit. 
Therefore, this article reviews the different 
types of NIV and HFNO, indications and the 
nursing care.



Oxygen therapy in covid 19

• Recommendations

• • For adults with COVID-19 who are receiving supplemental oxygen, the COVID-19 Treatment

• Guidelines Panel (the Panel) recommends close monitoring for worsening respiratory status

• and that intubation, if it becomes necessary, be performed by an experienced practitioner in a

• controlled setting (AII).

• • For adults with COVID-19 and acute hypoxemic respiratory failure despite conventional oxygen

• therapy, the Panel recommends high-flow nasal cannula (HFNC) oxygen over noninvasive

• positive pressure ventilation (NIPPV) (BI).

• • In the absence of an indication for endotracheal intubation, the Panel recommends a closely

• monitored trial of NIPPV for adults with COVID-19 and acute hypoxemic respiratory failure for

• whom HFNC is not available (BIII).

• • For patients with persistent hypoxemia despite increasing supplemental oxygen requirements in

• whom endotracheal intubation is not otherwise indicated, the Panel recommends considering a

• trial of awake prone positioning to improve oxygenation (CIII).

• • The Panel recommends against using awake prone positioning as a rescue therapy for refractory

• hypoxemia to avoid intubation in patients who otherwise require intubation and mechanical

• ventilation (AIII).



Oxygen therapy in covid 19

Recommendations for non-invasive ventilation and high flow nasal 
cannula

• They need to be closely monitored

• Patient support and education increases cooperation

• They may reduce the need for intubation

• Use only in highly selected patients

• Use should be with air-borne precaution till further studies

• HFNC 40-60L/min with 60-100% FiO2

• Trial of these modalities should not exceed 1 hour if ineffective



Oxygen therapy in covid 19

Contraindications :
HFNC*
• Hypercapnia (exacerbation of obstructive lung disease, cardiogenic 

pulmonary edema)
• Hemodynamic instability
• Multi-organ failure
• Abnormal mental status
NIV*
• Hemodynamic instability
• Multi-organ failure
• Abnormal mental status
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Oxygen therapy in covid 19

Pressure SIMV /BiLevel :

• if peak or plateau pressures remain high (>40 and >30) 

• try to keep tidal volumes between 4-6 ml/kg”



Oxygen therapy in covid 19

Goals of mechanical ventilation :

•1-Spo2> 90%
•2-Pao2> 60
•3-PH:7.30-7.45
•4-No respiratory distresis
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Oxygen therapy in covid 19

Compared to non-invasive ventilation (NIV), patients
felt more comfortable when using HFNC therapy, and
the demand for medical staff was reduced. Awake PP

combined with HFNC therapy could be used safely and

effectively in severe COVID-19 patients, and it may re-
duce the conversion to critical illness and the need for

tracheal intubation.







Covid 19 sequellae









Coinfections and COVID-19















Cardio pulmonary resusitation in covid 19



Cardiopulmonary resusitation

• In-hospital cardiac arrest in critically ill patients with covid-19: 
multicenter cohort study

• Conclusions Cardiac arrest is common in critically ill patients with 
covid-19 and is associated with poor survival, particularly among 
older patients



Cardiopulmonary resusitation






