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 روز20تا 1( : 5–4) روز 14–2: کمون

 پره سمپتوماتیک/ آسمپتوماتیک

                                      81خفیف%
متوسط

 14:   شدید%

 کریتیکال /ARDS     :5 %
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Signs and symptoms of COVID-19 :

 Fever (83–99%)

 Dry cough (59–82%)

 Fatigue (44–70%)

 Anorexia (40–84%)

 Shortness of breath (31–40%)

 Sputum production (28–33%)

 Myalgias (11–35%)

 Atypical presentations : Headache, confusion, rhinorrhea, nasal obstruction, sore 

throat, hemoptysis, vomiting, diarrhea, rash : less common (<10%).

 diarrhea , nausea prior to fever and lower respiratory tract signs and symptoms. 

Back pain , 

 Anosmia or ageusia preceeding onset of respiratory symptoms ,
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 Fever may not be present in some patients :

➢Very young, 

➢Ederly, 

➢ Immunosuppressed,

➢ Fever lowering medications. 

 Clinical judgment should be used to guide testing of 

patients in such situations.
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 SARS-CoV-2 viral infection has been shown to infect 

people across all ages and range in severity ,

 completely asymptomatic => symptomatic with multi-

systemic manifestations => lethal with complications. 

 As our knowledge about COVID-19 is rapidly evolving, 

new and atypical symptoms are being added to existing 

broad list of clinical manifestations. 
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 Spectrum of disease ( asymptomatic => lethal ). 

 Even in deadly cases, new coronavirus infections start off 

much like many other less dangerous diseases. 

 Progresses rapidly during 2th week ( similar SARS). 

 Increasing lung injury => difficulty breathing => 

Hypoxemia => need oxygen therapy. 
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Clinical COVID-19 characteristics : 

1. It mainly attacks lungs, frequently involves organs/systems. 

2. mild onset without fever , recover 1 week later.

3. 50% developed dyspnea 1 week after onset, symptoms 

and imaging of one-third of sufferers were asynchronous.

4. Severe or critical : low to moderate fever or no obvious 

fever in, which impedes prevention and control of this 

epidemic. 

5. with symptoms, incidence of severe cases is 20%. As for 

confirmed cases of COVID-19, any progression in a 

timely manner. 
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 Some : 

➢ initially showed no fever , no coughing or dyspnea, 

➢ but their chest imaging manifestations continued to 

progress,

➢ their condition strikingly exacerbated within a week. 

 Severe cases : 

➢ quickly deteriorated into ARDS , septic shock ,  

metabolic acidosis hard to correct, coagulopathy, 

multiple organ failure. 
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 Respiratory failure, important indicator of exacerbation : 

symptoms like chest tightness , shortness of breath, blood 

oxygen saturation. 

 Time of onset, fever, chest tightness , shortness of breath : 

important factors in evaluating condition. 

 Condition of patients with onset time of ≥ 7–10 days and 

symptoms of chest tightness, shortness of breath, high fever : 

aggravated.

 Persistent high fever , chest tightness : indicate stage of peak 

period. 

 Most : will gradually recover if survive this 2–3-week peak 

period.           
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 Like SARS / MERS : new corona v. causes pneumonia (one / both side).

➢ Extensive lung damage => secondary bacterial pneumonia (uncommon)

➢ Severe pneumonia => ICU admission => high morbidity and mortality. 

➢ ARDS : common complication. 

➢ 25 – 32% : ICU admition for mechanical ventilation , sometimes ECMO 

( pumping blood through an artificial lung for oxygenation ).

 Septic shock, 

 acute kidney injury, 

 virus-induced cardiac injury,

 CNS involvement, 
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 Very old age , immunosuppressed => atypical 

symptoms : 

➢ fatigue, 

➢ absence of fever or low-grade fever, 

➢ reduced alertness, 

➢ reduced mobility, 

➢ diarrhea, 

➢ loss of appetite, 

➢ delirium.
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 Male predominance (54–73%) in incidence of COVID-19 :  

➢ males are more susceptible to SARSCoV-2 than females , 

➢ differences in susceptibility and exposure to the virus, 

 Highest risk of severe disease and death ( attenuated early 

immune response) :

➢ > 60 years, 

➢ smokers, 

➢ underlying conditions ( HTN, DM, cardiovascular disease, 

chronic respiratory disease, cerebrovascular disease, 

immunosuppression , CKD , cancer ) .
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 Most prevalent and typical clinical manifestations in 

COVID-19 : 

➢ Fever, cough, shortness of breath .

 Similar to any other respiratory viral illness .

 Some patients may report even nonspecific or vague 

symptom : chills , “tickle in throat,” without cough and 

normal CXR .
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Respiratory Manifestations

 Most common manifestation of COVID-19, 

 Most common clinical pneumonia manifestations of COVID-19 :

➢ fever, non-productive cough, dyspnea, 

 Mild pneumonia => severe ( hypoxia ) => critical ( ARDS , death).

 Severe cases : 

➢ chest tightness with tachypnea and dyspnea , 

➢ SpO ≤ 90% , 

➢ no improvement even with high-flow nasal cannula .

 Out of 82 patients admitted at a single institution in India with 

confirmed COVID-19, up to 75% patients were admitted with 

severe pneumonia, with a mortality rate as high as 28% .
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 Hypoxia is frequently a feature of COVID-19 pneumonia.

 One atypical presentation is : “silent hypoxemia” or 

“apathetic hypoxia” or “happy hypoxia” :                               

extremely low SpO2 along with normal breathing, 

 Insidious in onset and initially well tolerated by patients, it 

can be a harbinger of sudden clinical deterioration with 

rapid progression to severe hypoxia and respiratory 

failure .
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 CXR are usually normal : in mild to moderate cases. 

 Severe pneumonia : bilateral patchy nodular or 

interstitial infiltration > 90% of cases. (Fig. 3.1)

 > 80% patients :  lesions are bilateral ,

 Ground-glass haziness or opacification ± subsegmental

consolidation : most common chest CT scan findings, in 

approximately 50% and 44% cases, respectively .

 located peripherally or subpleural, posterior with a lower 

lobe predominance (Figs. 3.2 and 3.3). 
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Other common imageing findings :

➢ pulmonary vascular enlargement (64%), 

➢ intralobular septal thickening (60%), 

➢ adjacent pleural thickening (41.7%), 

➢ air bronchograms (41.2%), 

➢ subpleural lines, 

➢ crazy paving, 

➢ bronchus distortion, 

➢ bronchiectasis, and 

➢ interlobular septal thickening (Figs. 3.4 and 3.5).

 Severe and critically ill patients : chest CT scan may demonstrate 

extensive multilobular and diffuse infiltrates which can rapidly 
evolve into full lung consolidation (Fig. 3.5).
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Neurological Manifestations

 Neurotropism and neuropathogenicity : not yet fully 

elucidated .

 Direct entry of virus to nervous system : 

 could plausibly be achieved via : transcribial route infecting 

olfactory nerve, axonal transport, trans-synaptic transfer 

across infected neurons, hematogenous ± lymphatic spread 

leading to infection of vascular endothelium, leukocyte 

migration across inflamed blood-brain barrier.

 various indirect mechanisms : hypoxia, coagulation

dysfunction, cytokine storm, immune-mediated

neuroinflammation, altered lung-brain and gut-brain 

crosstalk, presence of cardiovascular comorbidities like HTN 

or DM (especially elderly), 
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 Most common neurological manifestations :

➢ headache, 

➢ myalgia, 

➢ dizziness, 

➢ new onset smell and taste dysfunction, 

➢ impaired consciousness.
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 A recent systematic review of 92 studies on neurological 

symptoms of COVID-19 revealed :

❖ headache [(observed in 3308 patients out of total 16,446 of 

patients (3308/16,446; 20.1%)], 

❖ dizziness (151/2236; 6.8%), 

❖ headache or dizziness as a combined manifestation (79/654; 

12.1%), 

❖ taste and smell dysfunctions (536/906; 59.2% and 430/846; 

50.8%, respectively), 

❖ impaired consciousness (146/2890; 5.1%, ranging from 1.4 to 

as high as 69.0% in different studies)
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 Study of neurologic manifestations of 214 COVID-19 patients from 

Wuhan, China with 78 patients (36.4%):

➢ CNS manifestations (dizziness, headache, impaired consciousness, 
acute cerebrovascular disease, ataxia, seizure), 

➢ PNS manifestations (new changes in smell , taste, vision impairment, 

, nerve pain), 

➢ Skeletal muscular injury manifestations .

 Severe COVID-19 have higher incidence of neurologic symptoms : 

➢ Acute cerebrovascular diseases (5.7% vs. 0.8%),

➢ Impaired consciousness (14.8% vs. 2.4%),  

➢ Skeletal muscle injury (19.3% vs. 4.8%).
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 New onset of smell and taste dysfunction and 

headache were more commonly reported by patients 

with mild or moderate COVID-19 (65.0% , 66.0%; , 10.8% 

respectively), as compared to patients who were serious 

or critically ill (3.4% and 8.3%, respectively).

 Impaired consciousness (confusion / agitation) was 

more frequently observed among seriously ill patients 

(11.9%) in comparison with patients who presented with 

either mild or moderate COVID-19 (3.2%). 
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 New-onset smell and taste dysfunction (anosmia/hyposmia , 

ageusia/ hypogeusia) :  

 well-established symptoms of COVID-19, prevalence of 52.73% 

(29.64–75.23%) and 43.93% (20.46–68.95%) . 

 More prevalent early infection, with a large study of 417 patients 
with mild to moderate SARS- CoV- 2 infection showing smell 

dysfunction in 85.6% , taste dysfunction in 88.8% of patients .

 High prevalence of olfactory/gustatory dysfunction indicates 

neurotropism of SARS-CoV-2, resulting in direct damage to olfactory 

receptor neurons. 

 Patients with COVID-19, especially pauci symptomatic patients, 

olfactory dysfunction may be first or only presenting symptom .

 Though most patients gradually regain their sense of taste and smell 

as  they recover, some may have persistent symptoms even after 

complete recovery from SARS-COV-2 infection.
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 Complete spectrum of neuropsychiatric manifestations : unclear. 

 Delirium : may be sole feature in absence of respiratory symptom . 

 Common neuropsychiatric manifestations : anxiety, depression, mood 

swings, insomnia, psychosis, suicidal ideation .

 serious or critically ill COVID-19 :

 acute cerebrovascular complications : stroke, acute cerebral hemorrhage, 

cerebral venous sinus thrombosis; 

 generalized seizures; 

 meningitis/encephalitis; 

 acute disseminated encephalomyelitis; 

 acute hemorrhagic necrotizing encephalopathy; 

 acute flaccid myelitis; 

 Guillain–Barré syndrome / variants (Miller Fisher syndrome, polyneuritis 

cranialis); 

 CNS demyelination .
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Cardiovascular Manifestations

➢ commonest associated comorbidity : hypertension

➢ commonest complication associated with mortality : 

❖ acute myocardial injury as a result of acute coronary syndrome, 

❖ new or worsening heart failure, 

❖ myocarditis, 

❖ stress cardiomyopathy, 

❖ arrhythmias, 

❖ cardiogenic shock, 

❖ cardiac arrest .

 Furthermore, cardiac involvement occur ± respiratory Involvement .
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Most causative mechanisms of cardiac manifestations :

❖ direct viral invasion of myocardium, 

❖ hypoxemia, 

❖ unstable hemodynamic status with hypoperfusion, 

❖ instability of coronary plaque, 

❖ enhanced systematic inflammation,

❖ ACE2 receptor downregulation, 

❖ cytokine storm, 

❖ increased catecholamine production,

❖ Concurrent medication toxicity .
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COVID-19 may present with :

❖ acute myopericarditis : typical chest pain , 

pericardial effusion ± cardiac tamponade, 

❖ myocarditis, 

❖ acute myocardial injury, 

❖ novo arrhythmias .
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Common cardiovascular manifestation of severe 

COVID-19  :

➢ Arterial and venous thromboembolic events, presenting 

either as :

❖ aortic thrombosis, 

❖ DVT : deep vein thrombosis, 

❖ acute pulmonary embolism, 

❖ ischemic stroke,  

❖ myocardial infarction, 

❖ secondary to COVID-19-associated coagulopathy,.
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Laboratory testing

➢ in suspected individuals with recent symptoms of acute cardiac 

illness :

❖ cardiac troponin and d-dimer levels, 

❖ electrocardiography( ECG ), 

❖ echocardiography,

❖ CT coronary angiography,

 ECGs from 50 patients with proven COVID 19 pneumonia showed :

❖ ST-T abnormalities in 30% of patients ,

❖ left ventricular hypertrophy in 33% of patients at baseline .
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During hospitalization, 26% had new ECG 

abnormalities :

❖ AF : atrial fibrillation, 

❖ ST-T changes, 

❖ Tachy/brady syndrome, 

❖ changes consistent with acute pericarditis. 

 Abnormal PR interval behavior (paradoxical prolongation 

or lack of shortening) with an increasing heart rate is 

associated with increased severity of disease and 

mortality .
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GI / Hepatic Manifestations

 frequent involvement of GI / hepatic : increased .

 GI symptoms : 39.6–50% . 

 SARS-CoV-2 infects GI via its viral ACE-2 ( angiotensin-converting 

enzyme II) receptor, highly expressed in GI epithelial cells & liver.

 Most common GI presentation : 

➢ anorexia (1.0–78.64% %), 

➢ diarrhea (3.8–34%), nausea / vomiting (3.9–10.1%),         

Diarrhea may be only presention of COVID-19.

➢ abdominal pain (1.1–5%) .

 GI symptoms : prior to onset, or in complete lack of respiratory 

manifestations of COVID-19. 
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 Most diarrhea : mild , nondehydrating loose stools. 

 Pan et al In cross- sectional multicentric study :

 Nearly 50% patients presented with ≥ digestive symptom : 

lack of appetite (78.6% of cases), diarrhea (35% of cases), 

vomiting (3.9% of cases), abdominal pain (1.9% of cases). 

 Of total 103 patients, 97 had respiratory symptoms with 

digestive symptoms, 6 presented with digestive symptoms 

without respiratory symptoms .

 patients with digestive symptoms were more likely to exhibit 

elevated liver enzymes and prolonged coagulation on 

laboratory testing.
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 Mao et al. demonstrated a pooled estimate of 54% for 

SARS-CoV-2 viral RNA positivity in fecal samples, with 

positivity persisting for up to 47 days after symptom 

onset .

 However, isolating virus from stool samples does not 

necessarily equate to virus infectivity, and more 

research is needed to establish the direct role of feco-

oral route in disease transmission.
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 SARS-CoV-2 infection may have liver impairment :

 hepatocyte invasion, 

 hepatotoxic potential of drugs used for treatment, 

 immune-mediated liver injury.

 Incidence of liver function abnormalities :  1% - 53% . 

 Risk of hepatic injury increases with increasing severity of 

COVID-19, with noted pooled prevalence of 22.8% (11.7–

39.8%) among 288 death cases.
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 Increased ALT , AST , total Bill in severe compared 

moderate cases .

 Cholangiocyte-related enzymes (ALP , γ-glutamyl

transpeptidase ) : slightly increased in a few patients .

 Hypoalbuminemia (<35 g/L) : severe cases => may 

predict outcome independent of age and comorbidity .

 Most : mild elevation of liver enzymes => resolves clinically 

improvement .
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Hematological and Biochemical 

Manifestations

 WBC : leukopenia or normal WBC, leukocytosis, lymphopenia. 

 Lymphopenia : most common WBC derangement (35–75%) => 

represent defective immune response to virus .

 SARS-CoV-2 primarily affects T cell ( particular CD4+/CD8+ ) :  

causing lymphopenia and decrease in IFN-γ production by 

CD4+.

 IFN-γ : essential against infection pathogens including viruses => 

suppression of IFN-γ production in severe cases => correlate 

with severity of COVID-19 .
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 leukocytosis (neutrophilia, lymphocytosis) : 

o minority of COVID-19- patients .

o superimposed bacterial infection or hyperinflammatory state 

associated with cytokine storm (particularly neutrophilia). 

 Thrombocytopenia : more frequently in severe cases , nearly 

fivefold increased  risk of mortality .

 Recent analysis of 61,742 patients : 

➢ thrombocytosis in 61%, lymphopenia in 57.5%, leukopenia in 

28%, leukocytosis in 18.3%,  thrombocytopenia in 13% .

65



 Evaluation of serum cytokines on admission :

 Significantly increased levels of macrophage-related 

proinflammatory cytokines ( IL-2R, IL-6, IL-10, TNF-a) , 

particularly in severe cases . 

 Neutrophil/lymphocyte ratio and peak platelet/lymphocyte 

ratio : independent prognostic markers in determining disease 

severity .

 Coagulation parameters, particularly the values of PT and 

activated PTT , d-dimer, fibrin, fibrin/FDP : more frequently with 

severe or critical case , suggestive of onset of consumptive 

coagulopathy .
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 Biochemical markers of systemic inflammation, and organ 

injury : higher in severe compared to mild and moderate => 

denotes poor prognosis :

 Ferritin, 

 LDH , 

 CRP ,

 ESR , 

 Procalcitonin, 

 Cortisol, 

 Liver enzymes (ALT / AST), 

 Creatinine, 

 Cardiac- specific troponin levels
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Ophthalmic Manifestations :

 conjunctivitis, epiphora, anterior uveitis, retinitis, optic neuritis .

 Conjunctivitis : sole symptom, with either redness, irritation, foreign 

body sensation, tearing in eyes, thus predisposing the 

ophthalmologists to risk of contracting virus in undiagnosed or 

unsuspected cases .

 Mild follicular conjunctivitis : unilateral or bilateral bulbar 

conjunctival hyperemia, follicular reaction of palpebral 

conjunctiva, watery discharge, mild eyelid edema. 

 Bilateral chemosis alone may represent third-spacing in a 

critically ill patient rather than true ocular manifestation of virus.
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 Retrospective analysis of 38 patients with COVID-19 :                       

ocular manifestations suggestive of conjunctivitis in 12 patients 

(31.6%) . 

 11 patients (91.7%) had nasopharyngeal RT-PCR positive, 2 

(16.7%) positive for nasopharyngeal & conjunctival swabs. 

 Ocular symptoms : higher WBC ( No ), procalcitonin, CRP, LDH.

 Conjunctival specimens : presence of viral RNA during middle 

phase of illness , not be useful in early diagnosis .

 Despite low prevalence and rapid regression of viral presence in 

conjunctiva, SARS CoV-2 transmission through tears may be 

possible, even without apparent ocular involvement. 
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Dermatological Manifestations

 Dermatological manifestations classified into four categories : 

✓ exanthema (varicella-like, papulovesicular, morbilliform rash), 

✓ vesicular (chilblain-like, purpuric/petechial, livedoid lesions), 

✓ urticarial, 

✓ acro-papular eruption,

 Rare occurrence of oral ulceration and blistering has also been 

described as one of dermatological manifestations .

 Consider cutaneous adverse drug reactions to prescribed drugs for 
treatment of COVID-19 in differential diagnosis of skin lesions .
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 Freeman in 171 patients from international registry from 

American Academy of Dermatology demonstrated : 

 morbilliform (22%),

 pernio-like (18%), 

 urticarial (16%), 

 macular erythema (13%), 

 vesicular (11%), 

 papulosquamous (9.9%), 

 retiform purpura (6.4%) .

73



74



75



76



77



78



79



80



81



82



83



84



85



86



Case Definitions
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 A more contagious coronavirus variant first identified in United 

Kingdom continues to crop up across U.S. and around globe, 

threatening to further strain overburdened health care 

systems just as vaccines are rolling out worldwide.

 At least eight U.S. states and 33 countries have identified the 

new variant, known as B.1.1.7. Several nations have also 

identified an additional variant, first identified in South Africa, 

that also appears to infect people more easily.

 "Because variants spread more rapidly, they could lead to 

more cases and put even more strain on our heavily 

burdened health care systems," said Dr. Henry Walke, incident 

manager for the Centers for Disease Control and Prevention's 

COVID-19 response.
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https://www.usatoday.com/story/news/health/2020/12/21/covid-uk-reports-new-strain-what-know-testing-vaccines/3990546001/


 The strain has been detected in at least 33 countries, 

including Australia, Belgium, Brazil, Canada, Chile, China, Denmark, 

Finland, France, Germany, Iceland, India, Ireland, Israel, Italy, Japan, 

Jordan, Lebanon, Malta,  

 Netherlands, Norway, Pakistan, Portugal, Singapore, South Korea, 

Spain, Sweden, Switzerland, Taiwan, Turkey, the United Arab 

Emirates, the United Kingdom and United States.

 South Africa has also identified a strain similar to B.1.1.7, but it 

emerged in October independently of B.1.1.7 and is not related to 

it, according to the CDC. Like B.1.1.7, the South Africa variant 

(B.1.351) appears to spread more easily and quickly but is not more 

severe. U.S. health officials said last week they did not know if the 

South Africa strain was also circulating in the U.S.

 A third variant also emerged this fall and has been detected in 

Nigeria, but there is no evidence that it is more severe or more 

transmissible, according to the CDC.
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What makes new strain more contagious?

 SARS-CoV-2, virus that causes disease COVID-19, 

acquires about one new mutation in its genome every 

two weeks, according to CDC. 

 U.K. variant has several mutations that affect the 

"spike protein" on virus surface that attaches to human 

cells.

 "It’s able to bind to the receptors on cells better, and 

therefore is transmitted better," Dr. Anthony Fauci, the 

nation's leading infectious disease expert, said at the 

end of December.
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 U.K. variant has several mutations that affect 

"spike protein" on virus surface that attaches to 

human cells.

 Dr. Anthony Fauci, the nation's leading 

infectious disease expert, said at the end of 

December.Jan 2, 2021 : 

❖ "It’s able to bind to receptors on cells better, 

and therefore is transmitted better,"
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Are new UK and South African variants of 

COVID-19 more deadly?

 While new variants have not been shown to cause 

more severe disease or be more deadly, 

 more transmissible virus carries other risks -- faster 

spread could trigger more hospitalizations, further 

straining health care resources.
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How much more contagious is new strain?

 Strain first identified in U.K. spreads more easily and 

quickly than other strains, according to CDC. 

 Strain was first spotted in September in southeastern 

England and accounted for a quarter of cases in London 

by November. 

 By week of Dec. 9, it was responsible for 60% of cases in 

city.

 Scientists in U.K. estimate that the new variant is 40-70% 

more infectious based on analysis of affected 

populations in Britain.
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Is new strain more lethal?

 There is no evidence that B.1.1.7 causes more 

severe illness or increased risk of death, 

according to the CDC.
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Is vaccine effective for new variant?

 Researchers believe current COVID-19 vaccines will likely protect 
against B.1.1.7, but data is needed. 

 Virus would "likely need to accumulate multiple mutations in 
spike protein to evade immunity induced by vaccines or by 
natural infection," according to the CDC.

 "From what we know from experience with this mutation and 
other mutations, it's unlikely to have a large impact on vaccine-
induced immunity, or existing immunity from previous strains," 
said Dr. Greg Armstrong, director of the CDC's Office of 
Advanced Molecular Detection. 

 Armstrong said it is unclear how the variant may respond to 
COVID-19 treatments, such as monoclonal antibody treatments.
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How long has variant been in US?

 Researches first identified B.1.1.7 variant in U.S. in 

Colorado on Dec. 28 in a COVID-19 patient with no 

reported travel history, suggesting that the virus was 

spreading from person to person in the community. 

 It's unclear how widespread the variant has 

become, experts say.
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