MALDEK

STUDY SHEET - CLINICAL REASONING

COVID-19

COVID-19 means spotting who is sliding toward oxygen failure and stopping the
spiral before the lungs fill with fluid and clots.

THE ONE-LINE TRUTH

SARS-CoV-2 virus enters through ACE2 receptors in the airway and lungs, triggering
immune swelling that ranges from mild cough to life-threatening lung failure.

The chain — how it unfolds

1.

SARS-CoV-2 binds ACE2 and invades airway cells — why: The virus lands on your nose,
throat, or lung lining and locks onto ACE2 receptors (the front door). It slips inside, hijacks
the cell's factory, and makes thousands of virus copies. The cell bursts open, spilling virus
onto neighbor cells — this is the first domino that starts the whole cascade.

. Upper airway inflammation: sore throat, cough, fever, loss of smell — why: Infected cells

die and release danger signals. Your immune system sends white blood cells and chemicals
(cytokines) that cause swelling and mucus. Swollen airways trigger cough and sore throat.
Inflammation in the nose blocks smell receptors — you lose your sense of smell (anosmia).
Cytokines reset your brain's thermostat higher — you get a fever. At this stage, most people
stop here and recover in 5-7 days.

. Virus spreads deeper: pneumonia (lung air sacs fill with fluid) — why: If your immune

system cannot stop the virus in the upper airways, it travels down the bronchioles into the
alveoli (air sacs). Infected alveolar cells die, and inflammation makes capillaries leak fluid
and protein into the air sacs (like a wet sponge filling with water). Oxygen cannot jump
across the thick, fluid-filled wall into your blood — your oxygen saturation drops, you
breathe faster and harder, and chest X-ray shows white patches (infiltrates). This is
pheumonia.

. Cytokine storm: immune system overreacts and attacks everything — why: In some patients

(especially older adults, people with diabetes, obesity, or lung disease), the immune
response spins out of control. Macrophages and T cells dump massive amounts of IL-6,
IL-1B, TNF-a (inflammatory chemicals) into the bloodstream. This cytokine storm damages
not just virus-infected cells but healthy tissue too — blood vessels leak everywhere, blood
pressure drops (shock), and organs (heart, kidneys, liver, brain) start to fail from
inflammation and low oxygen.
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5. ARDS: lungs stiffen, oxygen saturation crashes despite high-flow oxygen — why:
Widespread alveolar damage (diffuse alveolar damage) causes the air sacs to collapse, fill
with debris, and form thick membranes (hyaline membranes) that block oxygen transfer.
The lungs become stiff and heavy (like trying to inflate a leather bag instead of a balloon).
Even 100% oxygen through a mask cannot raise your oxygen saturation above 88% because
the alveoli are not working — this is ARDS (acute respiratory distress syndrome). Without a
ventilator to force air in and hold the alveoli open (positive pressure), you cannot survive.

6. Hypercoagulability: blood clots form in lungs, legs, brain — why: Inflammation activates
your clotting system (tissue factor, platelets, fibrinogen) and damages the endothelium
(inner lining of blood vessels), making it sticky. Tiny clots (microthrombi) form in lung
capillaries, worsening oxygen transfer. Bigger clots form in leg veins (DVT — a clot in a
deep leg vein (deep vein thrombosis)), break off, and travel to the lungs (PE — pulmonary
embolism (a clot lodging in a lung artery)), choking off blood flow and oxygen. Clots can
also block brain arteries (stroke), causing sudden weakness or speech loss. COVID-19
patients have 2-6 times higher clot risk than other pneumonias.

7. Multi-organ failure: heart, kidneys, brain, gut all suffer — why: Low oxygen (hypoxemia)
and systemic inflammation hit every organ. The heart muscle swells (myocarditis) and
pumps weakly, blood pressure drops (cardiogenic shock). Kidneys cannot filter waste (acute
kidney injury, AKI) — you make little urine, toxins build up. Brain gets low oxygen and
inflammatory signals — confusion, delirium, or unresponsiveness (encephalopathy). Gut
lining is damaged (you get diarrhea, belly pain). Liver enzymes rise. This is multi-organ
dysfunction syndrome (MODS) — the final domino before death if not reversed in the ICU.

8. Long COVID and MIS-C: delayed problems weeks to months later — why: Some adults
never fully recover — they have fatigue, shortness of breath, brain fog, and exercise
intolerance for months (Long COVID). Mechanisms are unclear but likely include lingering
virus bits (antigens), autoimmunity (antibodies attacking self), and microvascular damage
(tiny blood vessels stay inflamed). In children, 2-6 weeks after mild infection, some develop
MIS-C (Multisystem Inflammatory Syndrome in Children): high fever, rash, red eyes, belly
pain, and shock from antibodies and immune complexes attacking heart and blood vessels
— similar to Kawasaki disease. This can cause coronary artery aneurysms (dangerous
bulges) if not treated urgently with IVIG (antibodies) and steroids.

Spot it — what you see, and why

* Fever: The immune system raises body temperature to fight the virus (a defense response
that makes it harder for the virus to multiply).

* Cough (usually dry): The virus irritates the airways, triggering a reflex to try to clear them
out.
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* Loss of smell or taste: The virus infects the cells that support smell nerves in the nose,

blocking signals from reaching the brain.

* Shortness of breath or fast breathing: Inflammation in the lungs (swelling in the tiny air

sacs) makes it harder to pull oxygen into the blood.

» Fatigue (feeling very tired): The body uses a lot of energy to fight the infection, leaving less

energy for normal activities.

* Headache: Inflammation chemicals released during the infection irritate pain-sensing

nerves in the head.

Red flags — act now

* Trouble breathing, chest pain, or blue lips or face (means oxygen is too low)
» Confusion or trouble waking up (means the brain is not getting enough oxygen)

* Sudden worsening around day 7 to 10 of illness (may signal severe lung inflammation or a

clot forming)

Treat it — in this order

1.

Nirmatrelvir-ritonavir (Paxlovid) started within 5 days of symptom onset for high-risk
patients (age =65, diabetes, obesity, immunocompromised) — Paxlovid blocks the enzyme
the virus uses to copy itself inside human cells, cutting viral reproduction by about 90%.
Giving it early (within 5 days) cuts the risk of hospitalization and death by roughly 50% in
high-risk people because it stops the virus before it overwhelms the lungs.

. Remdesivir (antiviral IV infusion) for hospitalized patients or high-risk outpatients within 7

days of symptoms — Remdesivir jams the virus's copying machinery (RNA polymerase),
slowing down how fast the virus spreads through the lungs. In hospitalized patients, it
shortens recovery time by about 5 days and may reduce mortality when started early.

. Dexamethasone 6 mg once daily (oral or IV) for hospitalized patients requiring oxygen —

Dexamethasone is a steroid that turns down the immune system's attack signals
(cytokines), which stops the lungs from swelling so much and lets oxygen cross into blood
better. It reduces death by about one-third in patients on oxygen and by one-fifth in patients
on ventilators.

. Baricitinib (JAK inhibitor) or tocilizumab (IL-6 blocker) for hospitalized patients with rising

oxygen needs despite steroids — These drugs block specific immune signals (JAK pathways
or interleukin-6) that drive runaway inflammation. They help prevent progression to
mechanical ventilation and lower mortality in patients whose lungs are still getting worse
even on dexamethasone.
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5. Preventive (Prophylactic)-dose anticoagulation (blood thinner, usually low-molecular-weight
heparin) for most hospitalized patients — COVID-19 triggers widespread clotting in small
blood vessels, especially in the lungs. Blood thinners reduce the risk of pulmonary
embolism (a clot lodging in a lung artery) (clot in lung arteries) and a clot in a deep leg vein
(deep vein thrombosis) (clot in leg veins), which can suddenly drop oxygen levels or cause
death.

Your top priorities at the bedside

1. Check oxygen saturation (SpO2) with pulse oximeter every 4 hours and immediately if
patient reports shortness of breath — why: COVID-19 damages the alveoli (tiny air sacs in
lungs) where oxygen enters the blood. Oxygen levels below 94% mean the lungs are failing
and the patient needs supplemental oxygen or higher level of care.

2. Place patient on contact and airborne precautions with N95 mask for staff and keep patient
in negative-pressure room if available — why: SARS-CoV-2 spreads through tiny droplets
(aerosols) that float in the air. Airborne precautions protect other patients and healthcare
workers from catching the virus.

3. Monitor respiratory rate and work of breathing every 4 hours, watching for use of neck
muscles, flaring nostrils, or inability to speak full sentences — why: Increased work of
breathing means the lungs are stiff from inflammation (pneumonitis) and the patient is
tiring out. This predicts respiratory failure and need for mechanical ventilation (breathing
machine).
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