
Sistemic bacterial 
infections







• In the United States sepsis is the second-leading cause of 
death in non-coronary Intensive Care Unit (ICU) patients, and 
the tenth-most-common cause of death overall according to 
data from the Centers for Disease Control and Prevention (the 
first being heart disease).

• Sepsis is common and also more dangerous in elderly, 
immunocompromised, and critically ill patients. It occurs in 1–
2% of all hospitalizations and accounts for as much as 25% of 
ICU bed utilization. It is a major cause of death in intensive-
care units worldwide, with mortality rates that range from 
20% for sepsis, through 40% for severe sepsis, to over 60% 
for septic shock.







• Sepsis (/ˈsɛpsɨs/ from Gr. σῆψις: the state of putrefaction or decay) is a 
potentially deadly medical condition that is characterized by a whole-
body inflammatory state (called a systemic inflammatory response 
syndrome or SIRS) and the presence of a known or 
suspected infection. The body may develop this inflammatory response by 
the immune system to microbes in the blood, urine, lungs, skin, or other 
tissues. A lay term for sepsis is blood poisoning, also used to describe 
septicaemia. Severe sepsis is the systemic inflammatory response, plus 
infection, plus the presence of organ dysfunction.

• Septicemia (also septicaemia or septicæmia [ˌsɛp.tə.ˈsi.miə],) is a related 
medical term referring to the presence of pathogenic organisms in the 
bloodstream, leading to sepsis.The term has not been sharply defined. It 
has been inconsistently used in the past by medical professionals, for 
example as a synonym of bacteremia, causing some confusion.



• History
• Severe systemic toxicity has been recognised since before the 

dawn of history but it was only in the 19th century that a 
spefic term - sepsis- was coined for this condition. By the end 
of the 19th century, it was widely believed that microbes 
produced substances that could injure the mammalian host 
and that soluble toxins released during infection caused the 
fever and shock that were commonplace during severe 
infections.

• Pfeiffer coined the term endotoxin at the beginning of the 
20th century to denote the pyrogenic principle associated 
with Vibrio cholera. It was soon realised that endotoxins were 
expressed by most and perhaps all Gram negative organisms. 





• Bacteremia is the presence of viable bacteria in the 
bloodstream. Likewise, the 
terms viremia and fungemia simply refer to viruses and
fungi in the bloodstream. These terms say nothing about the 
consequences this has on the body. For example, bacteria can 
be introduced into the bloodstream 
during toothbrushing. This form of bacteremia almost never 
causes problems in normal individuals. However, bacteremia 
associated with certain dental procedures can cause bacterial 
infection of the heart valves (known as endocarditis) in high-
risk patients. Conversely, a systemic inflammatory response 
syndrome can occur in patients without the presence of 
infection, for example in those with burns, polytrauma, or the 
initial state in pancreatitis and chemical pneumonitis.



• According to the American College of Chest Physicians and the Society of 
Critical Care Medicine, there are different levels of sepsis:

• Systemic inflammatory response syndrome (SIRS). Defined by the 
presence of two or more of the following findings:
– Body temperature< 36 °C (97 °F) or >38 °C (100 °F) (hypothermia or fever).
– Heart rate > 90 beats per minute.
– Respiratory rate > 20 breaths per minute or, on blood gas, a PaCO2 less than 

32 mm Hg (4.3 kPa) (tachypnea or hypocapnia due to hyperventilation).
– White blood cell count < 4,000 cells/mm3 or > 12,000 cells/mm3 (< 4 × 109 or 

> 12 × 109 cells/L), or greater than 10% band forms (immature white blood 
cells). (leukopenia, leukocytosis, or bandemia).













• In addition to symptoms related to the provoking infection, sepsis is characterized 
by presence of acute inflammation present throughout the entire body, and is, 
therefore, frequently associated with fever and elevated white blood cell count 
(leukocytosis) or low white blood cell count and lower-than-average temperature. 

• The modern concept of sepsis is that the host's immune response to the infection 
causes most of the symptoms of sepsis, resulting in hemodynamic consequences 
and damage to organs. 

• This host response has been termed systemic inflammatory response
syndrome (SIRS) and is characterized by an elevated heart rate (above 90 beats per 
minute), high respiratory rate (above 20 breaths per minute or a partial
pressure of carbon dioxide in the blood of less than 32), abnormal white blood cell 
count (above 12,000, lower than 4,000, or greater than 10% band forms) and 
elevated or lowered body temperature, i.e. under 36 °C (97 °F) or over 38 
°C (100 °F). 

• Sepsis is differentiated from SIRS by the presence of a known or suspected 
pathogen. For example SIRS and a positive blood culture for a pathogen indicates 
the presence of sepsis. However, in many cases of sepsis no specific pathogen is 
identified.







• Sepsis. Defined as SIRS in response to a confirmed infectious 
process. Infection can be suspected or proven (by culture, 
stain, or PCR), or a clinical syndrome pathognomonic for 
infection. Specific evidence for infection includes WBCs in 
normally sterile fluid (such as urine or cerebrospinal 
fluid (CSF)); evidence of a perforated viscus (free air on 
abdominal x-ray or CT scan; signs of acute peritonitis); 
abnormal chest x-ray (CXR) consistent with pneumonia (with 
focal opacification); or petechiae,purpura, or purpura 
fulminans.

• Severe sepsis. Defined as sepsis with organ dysfunction, 
hypoperfusion, or hypotension.



• Examples of end-organ dysfunction include the following:
• Lungs:acute lung injury (ALI) (PaO2/FiO2 < 300) or acute respiratory 

distress syndrome (ARDS) (PaO2/FiO2 < 200)
• Brain: encephalopathy symptoms: agitation, confusion, coma; cause: 

ischemia, hemorrhage, microthrombi, microabscesses, multifocal 
necrotizing leukoencephalopathy

• Liver: disruption of protein synthetic function: manifests acutely as 
progressive coagulopathy due to inability to synthesize clotting factors,
disruption of metabolic functions: manifests as cessation 
of bilirubin metabolism, resulting in elevated unconjugated serum 
bilirubin levels (indirect bilirubin)

• Kidney: oliguria and anuria, electrolyte abnormalities, volume overload
• Heart: systolic and diastolic heart failure, likely due to cytokines that 

depress myocyte function, cellular damage, manifest as atroponin leak 
(although not necessarily ischemic in nature)



• Septic shock. Defined as sepsis with refractory 
arterial hypotension or hypoperfusion abnormalities 
in spite of adequate fluid resuscitation. Signs of 
systemic hypoperfusion may be either end-organ 
dysfunction or serum lactate greater than 4 mmol/L. 
Other signs include oliguria and altered mental 
status. Patients are defined as having septic shock if 
they have sepsis plus hypotension after aggressive 
fluid resuscitation (typically upwards of 6 liters or 40 
ml/kg of crystalloid solution).
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• This immunological response causes widespread 
activation of acute-phase proteins, affecting 
the complement system and the
coagulation pathways, which then cause damage to 
the vasculature as well as to the organs. Various 
neuroendocrine counter-regulatory systems are then 
activated as well, often compounding the problem. 
Even with immediate and aggressive treatment, this 
may progress to multiple organ dysfunction
syndrome and eventually death.

http://en.wikipedia.org/wiki/Multiple_organ_dysfunction_syndrome


• Pathophysiology
• Systemic inflammatory response syndrome or SIRS is evidence of the body's 

ongoing inflammatory response. When SIRS is suspected or known to be caused by 
an infection, this is sepsis. Severe sepsis occurs when sepsis leads to organ 
dysfunction, such as trouble breathing, coagulation or other blood 
abnormalities, decreased urine production, or altered mental status. If the organ 
dysfunction of severe sepsis is low blood pressure (hypotension), or insufficient 
blood flow (hypoperfusion) to one or more organs (causing, for example,lactic 
acidosis), this is septic shock.

• Sepsis can lead to multiple organ dysfunction syndrome (MODS) (formerly known 
as multiple organ failure), and death. Organ dysfunction results from local changes 
in blood flow, from sepsis-induced hypotension (< 90 mmHg or a reduction of ≥ 40 
mmHg from baseline) and from diffuse intravascular coagulation, among other 
things.

• Sepsis can be defined as the body's response to an infection. An infection is caused 
by microorganisms or bacteria invading the body and can be limited to a particular 
body region or can be widespread in the bloodstream. Sepsis is acquired quickest 
with infections developed in surgery and physical contact with someone with 
sepsis.

















Management
• The therapy of sepsis rests on antibiotics, surgical drainage of infected 

fluid collections, fluid replacement and appropriate support for organ 
dysfunction. This may include hemodialysis in kidney failure, mechanical 
ventilation in pulmonary dysfunction, transfusion of blood products, and 
drug and fluid therapy for circulatory failure. Ensuring adequate 
nutrition—preferably by enteral feeding, but if necessary by parenteral 
nutrition—is important during prolonged illness.

• A problem in the adequate management of septic patients has been the 
delay in administering therapy after sepsis has been recognized. 
Published studies have demonstrated that for every hour delay in the 
administration of appropriate antibiotic therapy there is an associated 
7% rise in mortality. 







• Severe sepsis is usually treated in the intensive care unit with intravenous 
fluids and antibiotics. If fluid replacement isn't sufficient to maintain blood 
pressure, specific vasopressor medications can be used. Mechanical 
ventilation and dialysis may be needed to support the function of the 
lungs and kidneys, respectively. To guide therapy, a central venous 
catheter and an arterial catheter may be placed; measurement of other 
hemodynamic variables (such as cardiac output, or mixed venous oxygen 
saturation) may also be used. Sepsis patients require preventive measures 
for deep vein thrombosis, stress ulcers and pressure ulcers, unless other 
conditions prevent this. Some patients might benefit from tight control 
of blood sugar levels with insulin (targeting stress hyperglycemia), low-
dose corticosteroids or activated drotrecogin alfa (recombinant protein C)



















Prognosis 

• Approximately 20–35% of patients with severe sepsis 
and 40–60% of patients with septic shock die within 
30 days. Others die within the ensuing 6 months. 
Late deaths often result from poorly controlled 
infection, immunosuppression, complications of 
intensive care, failure of multiple organs, or the 
patient's underlying disease.


