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Asthma
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Etiology of asthma

� Genetic factors

� Environmental factors

1. Allergens

2. Stress

3. Obesity

4. Exercise and cold air breathing

5. Drugs such as beta blockers and NSAIDs

6. Gastric esophageal reflux disease (GERD)

7. Viral infections

8. Prenatal history
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Pathophysiology of asthma

 Airway inflammation

 Airway obstruction

 Airway hyperactivity or 

bronchial hyper responsiveness
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Clinical manifestations

� Cough

� Chest tightness

� Wheezing

� Shortness of breath 

or breathlessness
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Diagnosis

� History

� Arteria blood gas (ABG)

� Chest X ray

� Spirometry or pulmonary function test (PFT)

A. Tidal volume

B. Vital capacity

C. Residual volume

D. Total lung capacity (TLC)

E. Forced expiratory volume in first second (FEV1)

F. Forced volume capacity (FVC) 
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Types of asthma

� Intermittent asthma (step 1)

� Persistent asthma

I. Mild persistent asthma (step 2)

II. Moderate persistent asthma (step 3 and 4) 

III. Severe persistent asthma (step 5 and 6)
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Goals of therapy

� Reduce impairment

� Reduce risk
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Age: 0-4 years
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Age: 5- 11 years
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Age: 12 

or older
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Drug induced asthma

� NSAIDs (aspirin)

Zileuton +aspirin

� Beta blockers

Low dose selective beta1 antagonists (metoprolol and atenolol)

In the time of exacerbation: ipratropium bromide
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Chronic 

obstructive 

pulmonary 

disease (COPD)
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Chronic obstructive pulmonary disease (COPD) is 

characterized by progressive airflow limitation that is not 

fully reversible. Two principal conditions include:

 Chronic bronchitis: chronic or recurrent excess mucus 

secretion with cough that occurs on most days for at least 

3 months of the year for at least 2 consecutive years.

 Emphysema: abnormal, permanent enlargement of the 

airspaces distal to the terminal bronchioles, accompanied 

by destruction of their walls, without fibrosis.
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Pathophysiology

� Chronic inflammatory changes lead to destructive changes and chronic airflow limitation. The 

most common cause is exposure to tobacco smoke.

� Inhalation of noxious particles and gases activates neutrophils, macrophages, and CD8+ 

lymphocytes, which release chemical mediators, including tumor necrosis factor-α, interleukin-

8, and leukotriene B4. Inflammatory cells and mediators lead to widespread destructive changes 

in airways, pulmonary vasculature, and lung parenchyma.

� Oxidative stress and imbalance between aggressive and protective defense systems in the lungs 

(proteases and antiproteases) may also occur. Oxidants generated by cigarette smoke react with 

and damage proteins and lipids, contributing to tissue damage. Oxidants also promote 

inflammation and exacerbate protease–antiprotease imbalance by inhibiting antiprotease activity.

� The protective antiprotease α1-antitrypsin (AAT) inhibits protease enzymes, including 

neutrophil elastase. In presence of unopposed AAT activity, elastase attacks elastin, a major 

component of alveolar walls. Hereditary AAT deficiency increases risk for premature 

emphysema. In emphysema from cigarette smoking, imbalance is associated with increased 

protease activity or reduced antiprotease activity.
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� Inflammatory exudate in airways leads to increased number and size of 

goblet cells and mucus glands. Mucus secretion increases and ciliary 

motility is impaired. There is thickening of the smooth muscle and 

connective tissue in airways. Chronic inflammation leads to scarring and 

fibrosis. Diffuse airway narrowing occurs and is more prominent in small 

peripheral airways.

� Vascular changes include thickening of pulmonary vessels that may lead to 

endothelial dysfunction of pulmonary arteries. Later, structural changes 

increase pulmonary pressures, especially during exercise. In severe COPD, 

secondary pulmonary hypertension leads to right-sided heart failure (cor

pulmonale).
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Risk factors

� Cigarette

� Work environment

� Viruses and respiratory infections

� Genetic
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Clinical presentation

� Initial symptoms include chronic cough and sputum production; patients 

may have symptoms for several years before dyspnea develops.

� Physical examination is normal in most patients in milder stages. When 

airflow limitation becomes severe, patients may have cyanosis of mucosal 

membranes, development of a “barrel chest” due to hyperinflation of the 

lungs, increased resting respiratory rate, shallow breathing, pursing of lips 

during expiration, and use of accessory respiratory muscles.

� Patients experiencing COPD exacerbation may have worsening dyspnea, 

increased sputum volume, or increased sputum purulence. Other features of 

exacerbation include chest tightness, increased need for bronchodilators, 

malaise, fatigue, and decreased exercise tolerance.
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Diagnosis

� History

� Physical exam

� Spirometry (gold standard)

� Arterial blood gas (ABG)

� Pulse oximetry

� Chest X-ray (to rule out tumor, fibrosis or infections)

� Measuring alpha1 antitrypsin

33



34



Comparison with asthma
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Pharmacotherapy 38



Stage I (mild COPD)

� Smoking cessation

� Immunizations

� Short acting β2 agonists

� Short acting anticholinergics

� Combination β2 agonists- anticholinergics
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Stage II (moderate COPD)

� Long acting β2 agonist (salmeterol should be prescribed 

as 42 mcg (50 mcg in a dry-powder device) twice daily 

and formoterol at 12 mcg twice daily.

� Tiotropium (long acting)

� Pulmonary rehabilitation
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Stage II (severe COPD)

� Inhaled corticosteroids

� Antimicrobial therapy

1) increased dyspnea, 2) increased sputum volume, and 3) 

increased sputum purulence. Utility of sputum Gram stain and 

culture is questionable because some patients have chronic 

bacterial colonization of the bronchial tree between exacerbations.
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Antimicrobial therapy

� Initiate therapy within 24 hours of symptoms to prevent unnecessary hospitalization and 
generally continue for at least 7 to 10 days. Five-day courses with some agents may 
produce comparable efficacy.

� In uncomplicated exacerbations, recommended therapy includes a macrolide (azithromycin 
or clarithromycin), second- or third-generation cephalosporin, or doxycycline. Avoid 
trimethoprim–sulfamethoxazole because of increasing pneumococcal resistance. 
Amoxicillin and first-generation cephalosporins are not recommended because of β-
lactamase susceptibility. Erythromycin is not recommended because of insufficient activity 
against H. influenzae.

� In complicated exacerbations where drug-resistant pneumococci, β-lactamase producing H. 
influenzae and M. catarrhalis, and some enteric gram-negative organisms may be present, 
recommended therapy includes amoxicillin/clavulanate or a fluoroquinolone with enhanced 
pneumococcal activity (levofloxacin, gemifloxacin, or moxifloxacin).

� In complicated exacerbations with risk of Pseudomonas aeruginosa, recommended therapy 
includes a fluoroquinolone with enhanced pneumococcal and P. aeruginosa activity 
(levofloxacin). If IV therapy is required, a β-lactamase-resistant penicillin with 
antipseudomonal activity or a third- or fourth-generation cephalosporin with 
antipseudomonal activity should be used.
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Stage IV (very severe COPD)

� Inhaled corticosteroid therapy

� Oxygen therapy

� Surgical treatments for COPD

43



Pneumonia
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� Pneumonia remains one of the most common cause of 

severe sepsis and infectious cause of death in children 

and adults with a mortality rate of 30% to 40%.
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Pathophysiology

� Microorganisms gain access to the lower respiratory tract by 

three routes: they may be inhaled as aerosolized particles, they 

may enter the lung via the bloodstream from an extrapulmonary

site of infection, or aspiration of oropharyngeal contents may 

occur.

� Lung infections with viruses suppress the bacterial clearing 

activity of the lung by impairing alveolar macrophage function 

and mucociliary clearance, thus setting the stage for secondary 

bacterial pneumonia.

47



Pathophysiology

� The vast majority of pneumonia cases acquired in the community by otherwise 

healthy adults are due to S. pneumoniae (up to 75% of all cases). Other common 

bacterial causes are M. pneumoniae, Legionella species, C. pneumoniae, and H. 

influenza and a variety of viruses.

� Healthcare-associated pneumonia (HCAP) is a classification used to distinguish 

nonhospitalized patients at risk for multi drug-resistant (MDR) pathogens (eg, P. 

aeruginosa, Acinetobacter species, and methicillin-resistant Staphylococcus aureus 

[MRSA]) from those with community-acquired pneumonia.

� Anaerobic bacteria are the most common etiologic agents in pneumonia that 

follows the gross aspiration of gastric or oropharyngeal contents.

� In the pediatric age group, most pneumonias are due to viruses, especially 

respiratory syncytial virus, parainfluenza, and adenovirus. S. pneumoniae is the 

most common bacterial cause, followed by group A Streptococcus, S. aureus, and 

H. influenzae type b
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Clinical presentation
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Gram positive and gram negative 

bacterial pneumonia

� The chest radiograph and sputum examination and culture are the 

most useful diagnostic tests for gram-positive and gram-negative 

bacterial pneumonia. Typically, the chest radiograph reveals a 

dense lobar or segmental infiltrate.

� Substantial changes in a patient’s mental status, often out of 

proportion to the degree of fever, are seen in approximately one 

fourth of patients. Obtundation, hallucinations, grand mal seizures, 

and focal neurologic findings have also been associated with this 

illness.

� Laboratory findings include leukocytosis with predominance of 

mature and immature granulocytes in 50% to 75% of patients.

50



Anaerobic pneumonia

� The course of anaerobic pneumonia is typically indolent with 

cough, low-grade fever, and weight loss, although an acute 

presentation may occur. Putrid sputum, when present, is highly 

suggestive of the diagnosis. Chest radiographs reveal infiltrates 

typically located in dependent lung segments, and lung 

abscesses develop in 20% of patients 1 to 2 weeks into the 

course of the illness.
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Mycoplasma Pneumoniae

� M. pneumoniae pneumonia presents with a gradual onset of fever, headache, and malaise, 
with the appearance 3 to 5 days after the onset of illness of a persistent, hacking cough that 
initially is nonproductive. Sore throat, ear pain, and rhinorrhea are often present. Lung 
findings are generally limited to rales and rhonchi; findings of consolidation are rarely 
present.

� Nonpulmonary manifestations are extremely common and include nausea, vomiting, 
diarrhea, myalgias, arthralgias, polyarticular arthritis, skin rashes, myocarditis and 
pericarditis, hemolytic anemia, meningoencephalitis, cranial neuropathies, and Guillain–
Barré syndrome. Systemic symptoms generally clear in 1 to 2 weeks, whereas respiratory 
symptoms may persist up to 4 weeks.

� Radiographic findings include patchy or interstitial infiltrates, which are most commonly 
seen in the lower lobes.

� Sputum Gram stain may reveal mononuclear or polymorphonuclear leukocytes, with no 
predominant organism. Although M. pneumoniae can be cultured from respiratory 
secretions using specialized medium, 2 to 3 weeks may be necessary for culture 
identification.
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Viral Pneumonia

� The clinical pictures produced by respiratory viruses are 

sufficiently variable and overlap to such a degree that an 

etiologic diagnosis cannot confidently be made on clinical 

grounds alone. Serologic tests for virus-specific antibodies are 

often used in the diagnosis of viral infections. The diagnostic 

fourfold rise in titer between acute and convalescent phase sera 

may require 2 to 3 weeks to develop; however, same-day 

diagnosis of viral infections is now possible through the use of 

indirect immunofluorescence tests on exfoliated cells from the 

respiratory tract.

� Radiographic findings are nonspecific and include bronchial 

wall thickening and perihilar and diffuse interstitial infiltrates.
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Hospital- acquired Pneumonia

� The strongest predisposing factor for hospital-acquired pneumonia 

(HAP) is mechanical ventilation. Factors predisposing patients to 

HAP include severe illness, long duration of hospitalization, 

supine positioning, witnessed aspiration, coma, acute respiratory 

distress syndrome, patient transport, and prior antibiotic exposure.

� The diagnosis of nosocomial pneumonia is usually established by 

the presence of a new infiltrate on chest radiograph, fever, 

worsening respiratory status, and the appearance of thick, 

neutrophil-laden respiratory secretions.
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Treatment

55



Treatment
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Treatment
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Treatment
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Treatment
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Bronchiolitis
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� Bronchiolitis is an acute viral infection of the lower 

respiratory tract of infants that affects ~50% of children 

during the first year of life and 100% by 3 years.

� Respiratory syncytial virus (RSV) is the most common 

cause of bronchiolitis, accounting for up to 75% of all 

cases. Parainfluenza viruses are the second most 

common cause. Bacteria serve as secondary pathogens in 

only a small minority of cases.
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Clinical presentation
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Treatment

� Bronchiolitis is a self-limiting illness and usually requires no 

therapy (other than reassurance, antipyretics, and adequate 

fluid intake) unless the infant is hypoxic or dehydrated. 

Otherwise healthy infants can be treated for fever, provided 

generous amounts of oral fluids, and observed closely.

� Decongestant like Phenylephrine nasal drop

� Decosaline drop or spray and NaCl hypertonic

� In severely affected children, the mainstays of therapy for 

bronchiolitis are oxygen therapy and intravenous (IV) fluids.
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Treatment

� Aerosolized β-adrenergic therapy appears to offer little benefit 

for the majority of patients but may be useful in the child with a 

predisposition toward bronchospasm.

� Because bacteria do not represent primary pathogens in the 

etiology of bronchiolitis, antibiotics should not be routinely 

administered. However, many clinicians frequently administer 

antibiotics initially while awaiting culture results because the 

clinical and radiographic findings in bronchiolitis are often 

suggestive of a possible bacterial pneumonia.
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Treatment

� Ribavirin may be considered for bronchiolitis caused by 

respiratory syncytial virus in a subset of patients (severely ill 

patients, especially those with chronic lung disease, congenital 

heart disease, prematurity, and immunodeficiency (especially 

severe combined immunodeficiency and human 

immunodeficiency virus [HIV] infection).). Use of the drug 

requires special equipment (small-particle aerosol generator) 

and specifically trained personnel for administration via 

oxygen hood or mist tent.
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Prevention methods

� Hand washing

� Immunocompromized children should not contact with 

patients.

� RSV immunoglobulin (Palivizumab) is FDA approved.

68



Influenza

69



� Influenza is a viral illness associated with high mortality  and high 

hospitalization rates. The highest rates of severe illness, hospitalization, and 

death occur among those older than age 65 years, young children (younger 

than 2 years old) and who have underlying medical conditions, including 

pregnancy and cardiopulmonary disorders.

� The route of influenza transmission is person-to-person via inhalation of 

respiratory droplets, which can occur when an infected person coughs or 

sneezes. The incubation period for influenza ranges between 1 and 7 days, 

with an average incubation of 2 days. Adults are considered infectious from 

the day before their symptoms begin through 7 days after the onset of illness, 

whereas children can be infectious for longer than 10 days after the onset of 

illness. Viral shedding can persist for weeks to months in severely 

immunocompromised people.
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Signs and symptoms

� Classic signs and symptoms of influenza include rapid onset of 

fever, myalgia, headache, malaise, nonproductive cough, sore 

throat, and rhinitis.

� Nausea, vomiting, and otitis media are also commonly reported in 

children.

� Signs and symptoms typically resolve in 3 to 7 days, although 

cough and malaise may persist for more than 2 weeks.
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Laboratory Tests

� The gold standard for diagnosis of influenza are reverse-

transcription polymerase chain transfer (RT-PCR) and viral 

culture.

� Rapid antigen and point-of-care tests, direct fluorescence 

antibody test, and the reverse transcription polymerase chain 

reaction assay may be used for rapid detection of virus.

� Chest radiograph should be obtained if pneumonia is suspected.

� Rapid tests have allowed for prompt diagnosis and initiation of 

antiviral therapy and decreased inappropriate use of antibiotics.
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Prevention

� Vaccination

� Annual vaccination is recommended for all persons age 

6 months or older and caregivers (eg, parents, teachers, 

babysitters, nannies) of children less than 6 months of 

age.

� vaccinations of persons with reports of egg allergy: (a) 

vaccination with trivalent influenza vaccine (TIV) rather 

than with live-attenuated influenza vaccine (LAIV) for 

persons with a history of egg allergy that involves only 

hives.
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Prevention

� The ideal time for vaccination is October or November to allow for the 

development and maintenance of immunity during the peak of the influenza 

season.

� The two vaccines currently available for prevention of influenza are the TIV and 

the LAIV. The specific strains included in the vaccine each year change based on 

antigenic drift.

� TIV is FDA approved for use in people over 6 months of age, regardless of their 

immune status. Of note, several commercial products are available and are 

approved for different age groups.

� Adults older than 65 years benefit from influenza vaccination, including 

prevention of complications and decreased risk of influenza-related 

hospitalization and death. However, people in this population may not generate a 

strong antibody response to the vaccine and may remain susceptible to infection.
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Prevention

� The most frequent adverse effect associated with TIV is soreness at the injection site 

that lasts for less than 48 hours. TIV may cause fever and malaise in those who have 

not previously been exposed to the viral antigens in the vaccine. Allergic-type reactions 

(hives and systemic anaphylaxis) rarely occur after influenza vaccination and are likely 

a result of a reaction to residual egg protein in the vaccine.

� Vaccination should be avoided in persons who are not at high risk for influenza 

complications and who have experienced Guillain–Barré syndrome within 6 weeks of 

receiving a previous influenza vaccine.

� LAIV is only approved for children over the age of 2 years in part because of data 

showing an increase in asthma or reactive airway disease in those younger than 5 years.

� The adverse effects typically associated with LAIV administration include runny nose, 

congestion, sore throat, and headache.

� LAIV should not be given to immunosuppressed patients or given by healthcare 

workers who are severely immunocompromised.
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Post-exposure prophylaxis

� Antiviral drugs available for prophylaxis of influenza should be considered 

adjuncts but are not replacements for annual vaccination.

� Amantadine and rimantadine are currently not recommended for prophylaxis 

or treatment in the United States because of the rapid emergence of resistance.

� The neuraminidase inhibitors oseltamivir and zanamivir are effective 

prophylactic agents against influenza in terms of preventing laboratory-

confirmed influenza when used for seasonal prophylaxis and preventing 

influenza illness among persons exposed to a household contact who were 

diagnosed with influenza.

� In those patients who did not receive the influenza vaccination and are 

receiving an antiviral drug for prevention of disease during the influenza 

season, the medication should optimally be taken for the entire duration of 

influenza activity in the community.
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Prophylaxis

� Persons at high risk of serious illness and/or complications who cannot be 

vaccinated

� Persons at high risk of serious illness and/or complications who are 

vaccinated after influenza activity has begun in their community because 

the development of sufficient antibody titers after vaccination takes ~2 

weeks

� Unvaccinated persons who have frequent contact with those at high risk 

� Persons who may have an inadequate response to vaccination (eg, 

advanced human immunodeficiency virus disease)

� Long-term care facility residents, regardless of vaccination status, when an 

outbreak has occurred in the institution

� Unvaccinated household contacts of someone who was diagnosed with 

influenza
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Prophylaxis

� LAIV should not be administered until 48 hours after influenza 

antiviral therapy has stopped, and influenza antiviral drugs should 

not be administered for 2 weeks after the administration of LAIV 

because the antiviral drugs inhibit influenza virus replication.

� Pregnant women, regardless of trimester, should receive annual 

influenza vaccination with TIV but not with LAIV.

� The adamantanes and neuraminidase inhibitors are not 

recommended during pregnancy because of concerns regarding the 

effects of the drugs on the fetus.

� Immunocompromised hosts should receive annual influenza 

vaccination with TIV but not LAIV.
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Treatment

� Goals of Therapy: The four primary goals of therapy of influenza are as 

follows:

1) control symptoms

2) prevent complications

3) decrease work and/or school absenteeism

4) prevent the spread of infection.

� Antiviral drugs are most effective if started within 48 hours of the onset of 

illness. Adjunct agents, such as acetaminophen for fever or an antihistamine for 

rhinitis, may be used concomitantly with the antiviral drugs.

� Patients suffering from influenza should get adequate sleep and maintain a low 

level of activity. They should stay home from work and/or school in order to 

rest and prevent the spread of infection. Appropriate fluid intake should be 

maintained. Cough/throat lozenges, warm tea, or soup may help with symptom 

control (cough and sore throat).
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Treatment
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Pharmacologic therapy

� The neuraminidase inhibitors are the only antiviral drugs available for treatment and 

prophylaxis of influenza and are oseltamivir and zanamivir. IV peramivir is another 

NA inhibitor under investigation for treatment of influenza. The adamantanes

(amantadine and rimantadine) are no longer recommended due to high resistance 

among influenza viruses.

� Oseltamivir, zanamivir and permivir are neuraminidase inhibitors that have activity 

against both influenza A and influenza B viruses. When administered within 48 hours 

of the onset of illness, oseltamivir and zanamivir may reduce the duration of illness by 

~1 day versus placebo. Benefits are highly dependent on the timing of initiation of 

treatment, ideally being within 12 hours of illness onset.

� Oseltamivir is approved for treatment in those older than 1 year; zanamivir is approved 

for treatment in those older than 7 years. The recommended dosages vary by agent and 

age, and the recommended duration of treatment for both agents is 5 days.

83



Pharmacologic therapy

� Neuropsychiatric complications consisting of delirium, seizures, 

hallucinations, and self-injury in pediatric patients have been 

reported following treatment with oseltamivir.

� Oseltamivir and zanamivir have been used in pregnancy, but solid 

clinical safety data are lacking. Both the adamantanes and the 

neuraminidase inhibitors are excreted in breast milk and should be 

avoided by mothers who are breast-feeding their infants. More 

studies are needed in these populations who are at high risk for 

serious disease and complications from influenza.
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Covid-19
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Symptoms

� Cough

� Fever

� Myalgias

� Headache

� Dyspnea (new or worsening over 

baseline)

� Sore throat

� Diarrhea

� Nausea/vomiting

� Anosmia or other smell 

abnormalities

� Ageusia or other taste 

abnormalities

� Rhinorrhea and/or nasal 

congestion

� Chills/rigors

� Fatigue

� Confusion

� Chest pain or pressure
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Classification of presentation

� Asymptomatic or Pre-symptomatic Infection: Individuals 
who test positive for SARS-CoV-2 but have no symptoms

� Mild Illness: Individuals who have any of various signs and 
symptoms (e.g., fever, cough, sore throat, malaise, headache, 
muscle pain) without shortness of breath, dyspnea, or 
abnormal imaging

� Moderate Illness: Individuals who have evidence of lower 
respiratory disease by clinical assessment or imaging and a 
saturation of oxygen (SpO2) >93% on room air at sea level
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� Severe Illness: Individuals who have respiratory 

frequency >30 breaths per minute, SpO2 ≤93% on room 

air at sea level, ratio of arterial partial pressure of oxygen 

to fraction of inspired oxygen (PaO2/FiO2) <300, or 

lung infiltrates >50%

� Critical Illness: Individuals who have respiratory failure, 

septic shock, and/or multiple organ dysfunction
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Lab features associated with severe 

covid-19
Elevations in:

•D-dimer
>1000 ng/mL (normal range: <500 

ng/mL)

•CRP >100 mg/L (normal range: <8.0 mg/L)

•LDH
>245 units/L (normal range: 110 to 210 

units/L)

•Troponin

>2× the upper limit of normal (normal 

range for troponin T high sensitivity: 

females 0 to 9 ng/L; males 0 to 14 ng/L)

•Ferritin
>500 mcg/L (normal range: females 10 

to 200 mcg/L; males 30 to 300 mcg/L)

•CPK
>2× the upper limit of normal (normal 

range: 40 to 150 units/L)

Decrease in:

•Absolute lymphocyte count
<800/microL (normal range for age ≥21 

years: 1800 to 7700/microL)
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Bacterial Superinfection of COVID-

19-Associated Pneumonia

 For the treatment of shock, however, broad-spectrum empiric 

antimicrobial therapy is standard of care. Antibiotic stewardship is 

critical to avoid reflexive or continued courses of antibiotics.
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Oxygenation and Ventilation

� For adults with COVID-19 and acute hypoxemic 

respiratory failure despite conventional oxygen therapy, 

recommend high-flow nasal cannula (HFNC) oxygen 

over noninvasive positive pressure ventilation (NIPPV)
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Remdesivir

� investigational nucleotide prodrug of an adenosine analog.

� does not recommend using remdesivir for the treatment of 
mild or moderate COVID-19.

� for the treatment of COVID-19 in hospitalized patients with 
severe disease (defined as having SpO2 ≤94% on ambient 
air [at sea level], requiring supplemental oxygen, 
mechanical ventilation, or extracorporeal membrane 
oxygenation [ECMO])

� Using remdesivir for 5 days or until hospital discharge, 
whichever comes first.

� 200 mg IV first dose and then 100 mg IV QD for 10 days.
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Contraindications of remdesivir

� Pregnancy or breast feeding

� Hepatic cirrhosis

� Alanine aminotransferase or aspartate aminotransferase 

more than five times the upper limit of normal

� Known severe renal impairment (estimated glomerular 

filtration rate <30 mL/min per 1·73 m2) or receipt of 

continuous renal replacement therapy, haemodialysis, or 

peritoneal dialysis
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Side effects of remdesivir

� The most common adverse events were increased 

hepatic enzymes, diarrhea, rash, renal impairment, and 

hypotension
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Lopinavir/Ritonavir and Other HIV 

Protease Inhibitors

� Replication of SARS-CoV-2 depends on the cleavage of 

polyproteins into an RNA-dependent RNA polymerase 

and a helicase. The enzymes responsible for this 

cleavage are two proteases, 3-chymotrypsin-like protease 

(3CLpro) and papain-like protease (PLpro).
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Favipiravir

� is a prodrug of a purine nucleotide

� Most of favipiravir’s preclinical data are derived from its influenza 

and Ebola activity; however, the agent also demonstrated broad 

activity against other RNA viruses.

� Doses at the higher end of the dosing range should be considered for 

the treatment of COVID-19

� Loading dose is recommended (1600 every 12 hours ×2 doses) 

followed by a maintenance dose (600 mg every 12 hours)
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Dexamethasone

� Dexamethasone is a corticosteroid 

with anti-inflammatory effects that 

has been used to treat allergies, 

asthma, dermatitis, rheumatic 

disorders, MS, other autoimmune 

disorders, etc

� Can be administered IV or orally

� Contraindicated by FDA in 

patients with systemic fungal 

infections

� Pregnancy category C

Warnings: can cause 

elevation in blood pressure, 

left ventricular free wall 

rupture in patients with 

recent MI, adrenocortical 

insufficiency, increased 

susceptibility to infection, 

and cataracts/glaucoma with 

possible damage to the optic 

nerve
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Anti-coagulation

� Venous thromboembolism (VTE) prophylaxis

� Treatment:

 Unfractionated heparin (UFH)

 Low molecular weight heparin (LMWH)

 Enoxaparin 4000
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Tocilizumab (Actemra)

100



Criteria for use of mAb to treat or 

prevent SARS-CoV-2

� Older age (≥65 years)

� Obesity or being overweight (eg, 

adults with BMI >25 kg/m2, or, if 

age 12 to 17, have BMI ≥85th 

percentile for age and sex)

� Pregnancy

� Chronic kidney disease

� Diabetes mellitus

� Immunosuppression 

(immunosuppressive disease or 

treatment)

� Cardiovascular disease (including 
congenital heart disease) or hypertension

� Chronic lung diseases (eg, chronic 
obstructive pulmonary disease, asthma 
[moderate to severe], interstitial lung 
disease, cystic fibrosis, pulmonary 
hypertension)

� Sickle cell disease

� Neurodevelopmental disorders (eg, 
cerebral palsy) or other medically complex 
conditions that confer medical complexity 
(eg, genetic or metabolic syndromes and 
severe congenital anomalies)

� Dependence on a medical-related 
technology (eg, tracheostomy, gastrostomy, 
or positive pressure ventilation [unrelated 
to COVID-19])
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Thank you for 

your attention

Any questions?
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Email: 

elaheh.entezarmahdi@gmail.com


