MALDEK
STUDY SHEET - INFECTION - CRITICAL CARE

Sepsis

The fire alarm screams in every room even though the fire is only in the kitchen —
and the sprinklers flood the whole house instead of putting out the flames.

THE ONE-LINE TRUTH

An infection escapes local control and triggers body-wide alarm chemicals that make blood
vessels leak and relax — pressure falls, organs starve for oxygen, and without fast
treatment organs shut down.

The chain — how it unfolds

1. Infection starts anywhere — lungs (pneumonia), urinary tract (UTI or kidney infection),
belly (appendicitis, bowel tear, gallbladder infection), skin (cellulitis, wound), or directly in
the blood. — why: Any entry point can seed bacteria into the bloodstream.

2. Bacteria multiply and release toxins — lipopolysaccharide (LPS, also called endotoxin — a
piece of the outer wall of gram-negative bacteria like E. coli) or exotoxins (poisons made by
bacteria like Staph or Strep). — why: These molecular danger signals are recognized by
immune sensors called Toll-like receptors on white blood cells.

3. Immune cells — macrophages and neutrophils — release a flood of cytokines: tumor tissue
death (necrosis) factor-alpha (TNF-«), interleukin-1 (IL-1), and interleukin-6 (IL-6) — alarm
chemicals that crank up inflammation. — why: The immune system is calling for a massive,
body-wide response instead of keeping the fight local.

4. Cytokines hit the endothelium (the inner lining of blood vessels) everywhere — it becomes
leaky and fluid pours out of vessels into the surrounding tissue. — why: The junctions
between endothelial cells loosen and the cells themselves swell and pull apart.

5. Blood vessels also lose their tone and dilate wide open. — why: A surge of nitric oxide (a

gas made by endothelial cells that tells smooth muscle in vessel walls to relax) overwhelms
the system.

6. Blood pressure drops. Heart rate shoots up to 110, 120, or higher. — why: The vascular
tank is leaking, the pipes are too wide, and there is not enough effective circulating volume
to hold pressure — this is distributive shock.
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7. At the same time, the immune overdrive activates clotting — tiny clots form in capillaries
and small vessels. — why: Tissue factor on endothelial cells and platelets triggers the
coagulation cascade; clots block oxygen delivery at the tissue level — this is called
disseminated intravascular coagulation (DIC) when severe.

8. Organs starve for oxygen: kidneys slow or stop making urine (oliguria or no urine output
(anuria)), brain gets confused or sleepy (altered mental status), skin becomes mottled or
cold and clammy, lungs fill with fluid (ARDS — acute respiratory distress syndrome), liver
cannot clear waste (bilirubin and ammonia rise), and lactate (the waste from cells burning
fuel without oxygen) climbs above 2 mmol/L. — why: Every organ is screaming the same
story: not enough oxygen is getting delivered, even though there may be oxygen in the
blood — the delivery system is broken.

Spot it — what you see, and why

* Fever (or very low body temperature): When germs invade, the immune system releases
chemicals called cytokines (immune alarm bells) that tell the hypothalamus (the brain's
thermostat) to turn up the heat to fight infection. In overwhelming sepsis, the body can lose
control and temperature drops dangerously low instead.

» Fast heart rate (over 90 beats per minute): The heart pumps faster to try to push enough
blood to organs when blood pressure is dropping and vessels are leaky. It's like a pump
working overtime to fill a bucket with holes.

» Fast breathing (over 20 breaths per minute): Tissues starved of oxygen make lactic acid
(waste that builds up when cells can't breathe properly). The lungs blow off carbon dioxide
fast to balance the acid and keep blood from becoming too acidic.

* Confusion, sleepiness, or acting strangely: The brain isn't getting enough oxygen-rich blood
because blood pressure is low and small vessels may be clogged. Toxins from bacteria can
also fog the brain directly.

* Low blood pressure that stays low even after giving lots of fluids: Infection chemicals make
blood vessels relax and widen, and vessel walls become leaky like a sieve. Even three to
four liters of IV fluid can't fill the system enough to hold pressure up.

* Mottled (blotchy purple-red) or cool skin, and weak pulse: The body pulls blood away from
the skin and arms and legs to save the heart, brain, and kidneys. Skin looks patchy because
some tiny vessels close off while others stay open.

Red flags — act now

» Lactate over 4 mmol/L. — tissues are starving for oxygen; start aggressive fluids, check
blood pressure every few minutes, move to ICU, and start a vasopressor medicine (like
norepinephrine) if pressure stays under 65 mean arterial pressure despite fluids
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* Mean arterial pressure under 65 despite giving 30 mL per kilogram of IV fluid — this is

septic shock; start norepinephrine through a large IV (ideally a central line), place an
arterial line to watch pressure beat-by-beat, and admit to ICU immediately

Purple bleeding blotches (Purpura) fulminans — dark purple or black patches spreading on
skin, purple fingers or toes — suggests meningococcemia (bloodstream infection with the
meningitis germ) or severe DIC; cover for meningitis with ceftriaxone, move to ICU, and use
contact precautions to protect others

Rapidly spreading redness with pain much worse than the skin looks, crackling or popping
feeling under the skin, or blisters with dark centers — necrotizing fasciitis (flesh-eating
infection); call surgery NOW because antibiotics alone cannot save the tissue, only cutting
out dead tissue can stop it

Fever in a cancer patient whose white blood cell count is under 500 (febrile dangerously
low infection-fighting cells (neutropenia)) — the body has almost no infection fighters left;
give broad antibiotics within one hour, isolate the patient to prevent new germs, and call
oncology urgently

Treat it — in this order

1.

Hour-1 bundle: draw blood cultures and lactate, give broad-spectrum IV antibiotics, give 30
mL/kg IV crystalloid fluid, start vasopressor (norepinephrine) if blood pressure MAP < 65
mmHg after fluids — Kills the invading germs, refills the circulation (which is leaking and
dilated like a broken water system), and squeezes blood vessels back to normal pressure so
organs get oxygen again. Every hour you delay antibiotics, the chance of dying goes up
about 7-10%.

. Broad-spectrum IV antibiotics within 1 hour (examples: piperacillin-tazobactam or cefepime

or meropenem, plus vancomycin if MRSA or resistant Gram-positive risk) — Starts killing
bacteria immediately while you wait for culture results. Once cultures identify the exact
germ, you narrow to the most specific antibiotic to reduce side effects and resistance.

. IV crystalloid 30 mL/kg bolus (balanced crystalloid like lactated Ringer's preferred, or

normal saline if that's all available) — Refills the blood vessels (which are dilated and leaky
from infection signals) so there's enough volume to pump oxygen to organs. Balanced
crystalloid causes less harmful blood acid buildup (hyperchloremic too much acid in the
blood (acidosis)) than normal saline.

. Vasopressor — norepinephrine 1V, first choice — Tightens the dilated blood vessels back to

normal tone, raising blood pressure so the mean arterial pressure (MAP) stays = 65 mmHg
and organs get perfused with oxygen-rich blood.
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5. Source control — drain abscess, remove infected catheter or IV, debride dead tissue, relieve
obstructed bile duct or kidney, remove infected gallbladder — Physically removes or drains
the reservoir of bacteria so antibiotics can finish the job — like turning off the faucet
flooding your house instead of just mopping.

Your top priorities at the bedside

1. Recognize the sepsis alert early — vital signs are the first flag — why: Every hour of delay
in antibiotics increases mortality by ~4-7%.

2. Draw cultures BEFORE antibiotics — but do not delay antibiotics for cultures — why:
Cultures guide narrowing; delaying antibiotics kills.

3. Get the fluid running fast — 30 mL/kg within 3 hours — why: Fluid + antibiotics + source
control are the three pillars.
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