
SEPSIS: UPDATE ON TREATMENT GUIDELINE

Ahmet SOYSAL
Marmara University Medical Faculty

Division of Pediatric Infectious Diseases



1991
American College of Chest Physicians/Society of Critical Care 
Medicine Consensus Conference: definitions for sepsis and organ 
failure and guidelines for the use of innovative therapies in sepsis.

Crit Care Med. 1992 Jun;20(6):864-74

2001 2001 SCCM/ESICM/ACCP/ATS/SIS International Sepsis Definitions 
Conference.

Crit Care Med. 2003 Apr;31(4):1250-6.

2004
2008
2012

Surviving sepsis campaign: international guidelines for 
management of severe sepsis and septic shock: 2012.

Crit Care Med. 2013 Feb;41(2):580-637

DEFINITIONS    

SEPSIS The most common, but least recognized disease.
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What is sepsis?

• Lots of terms!!
– Sepsis 
– Septic Shock,
– SIRS
– SSI (signs and symptoms of infection),
– Septicaemia, Bacteraemia, 
– Toxic Shock Syndrome, 
– Bloodstream infection etc, etc ….



Crit Care Med. 2013;41(2):580.
Crit Care Med. 2013;41(2):580.
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World Sepsis Day …

World wide: 1,930 supporter 
Hospitals and health care related organizations: 1,099
Health care workers: 658
Private individuals: 165  

www.world-sepsis-day.org/

THE GLOBAL SEPSIS ALLIANCE



q Globally 20 to 30 million patients are estimated to be afflicted every year

q Over 6 million cases of neonatal and early childhood death due to sepsis

q Over 100 000 cases of maternal death due to sepsis

q Hospital mortality rate 30-60%

q A person dies from sepsis every 3-4  seconds





10% annual increase in sepsis diagnosis: 1993-2009 



Organisms Found in Sepsis

Only about 30% have a positive blood culture
Martin et al, NEJM 2003:348;1546-54.

q Community origin

q Nosocomial origin





Crit Care Med. 2013;41(2):580.





WHAT IS BENEFIT OF USAGE OF SEPSIS GUIDELINES?

*N Engl J Med. 2005 Sep 1;353(9):877-89., **Pediatrics. 2003 Oct;112(4):793-9.
***Intensive Care Med. 2008 Jun;34(6):1065-75

* 100% survival when fluid resustation was provided to children 
   with denque shock

** Early Usage of 2002 guideline in the comunity hospital improved 
   newborns and children mortality from 38% to 8%

*** Usage of 2002 guideline with continous central venous O2 saturation 
     monitoring, and directed to maintance of Scvo2 >70%, 
     reduced mortality from 39% to 12%

http://www.ncbi.nlm.nih.gov/pubmed/?term=Wills+BA,+Nguyen+MD,+Ha+TL
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wills+BA,+Nguyen+MD,+Ha+TL
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wills+BA,+Nguyen+MD,+Ha+TL
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wills+BA,+Nguyen+MD,+Ha+TL
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wills+BA,+Nguyen+MD,+Ha+TL
http://www.ncbi.nlm.nih.gov/pubmed/?term=Han+YY,+Carcillo+JA,+Dragotta+MA,
http://www.ncbi.nlm.nih.gov/pubmed/?term=Han+YY,+Carcillo+JA,+Dragotta+MA,
http://www.ncbi.nlm.nih.gov/pubmed/?term=de+Oliveira+CF,+de+Oliveira+DS,+Gottschald+AF,
http://www.ncbi.nlm.nih.gov/pubmed/?term=de+Oliveira+CF,+de+Oliveira+DS,+Gottschald+AF,
http://www.ncbi.nlm.nih.gov/pubmed/?term=de+Oliveira+CF,+de+Oliveira+DS,+Gottschald+AF,


GOLDEN HOUR

q Early regognation and treatmet is very important

q First 1 hour resuscitation is critical

Early reversal of pediatric-neonatal septic shock by community physicians is associated 
with improved outcome.

Pediatrics. 2003 Oct;112(4):793-9.

« Each hour delay in initiation of appropriate resuscitation significant increase
  risk of mortality; odds ratio > 2 »

http://www.ncbi.nlm.nih.gov/pubmed/14523168
http://www.ncbi.nlm.nih.gov/pubmed/14523168
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A. INITIAL RESUSCITATION  in 5 Minutes

q For respiratory distress and hypoxemia

ü Start with face mask oxygen or if needed and available, high flow nasal cannula
     oxygen or nasopharyngeal CPAP, if needed mechanical ventilation

q For improved circulation, peripheral intravenous access or intraosseus access can be
     used when a central line is not available

ü İnitial therapeutic end points of resuscitation of septic shock: 

§ Capillary refil of < 2 secs, normal blood pressure for age, normal pulses, warm extremities,
      urine output > 1 mL/kg/hr and normal mental status.
§ Scvo2 saturation > 70% and cardiac index between 3.3 and 6.0 L/min/m2 should be targeted.

q Follow American College of Critical Care Medicine-Pediatric Life Suport quidelines

q Evaluate for and reverse pneumothorax, pericardial tamponade, or endocrine   
emergencies in patients with refractory shock

Crit Care Med. 2013;41(2):580.



A. INITIAL RESUSCITATION  in 5 Minutes

PUSH BOLUSES OF 20 cc/kg  ISOTONIC SALINE OR COLLOID UP TO OVER 
60 cc/kg PERFUSION IMPROVES OR RALLES OR HEPATOMEGALY DEVELOP

CORRECT HYPOGLEYCEMIA AND HYPERCALCEMIA, BEGIN ANTIBIOTICS

Check?
SHOCK NOT REVERSED?

FLUID REFRACTORY SHOCK

(American College of Critical Care Medicine)



If needed ıntubation should be done with using rapid sequence intubation

v For sedation ketamine is preferable

v Etomidate SHOULD NOT be used routinely

v Thiopental and propofol are associated with hypotension 
     should be avoided in children

A. INITIAL RESUSCITATION  



B. ANTIBIOTICS AND SOURCE CONTROL-I

q Empiric antibiotics should be administered within 1 hr of the idendification
      of severe sepsis.

v Blood cultures should be obtained before antibx therapy but this should not
      delay initiation of antibiotics.

v Antibiotics choice should be targeted with respect to epidemic and endemic 
     etiologies.

q Consider clindamycin and anti-toxin therapies for toxic shock syndromes 
      with refractory hypotension

q Early and aggressive source control

q Clostridum difficile colitis should be treated with enteral antibiotics if tolerated.
      oral vancomycine is prefered for severe disease.

Crit Care Med. 2013;41(2):580.



GOLDEN HOUR Each hour delay in antibiotics administration 8% increase in mortality



B. ANTIBIOTICS AND SOURCE CONTROL-II

q Children > 28 days of age who are normal host

Vancomycin (15 mg/kg, max 1 to 2 g)  PLUS cefotaxime (100 mg/kg, max 2 g) OR 
ceftriaxone

q Cildren > 28 days who are immunosupressed or at risk for infection 
    Pseudomonas spp

Vancomycin (15 mg/kg, max 1 to 2 g)  PLUS cefepime (50 mg/kg)  OR ceftazidime

q Children who have recently received broad-spectrum antibiotics

Vancomycin (15 mg/kg, max 1 to 2 g)  PLUS Meropenem



FLUID REFRACTORY SHOCK

BEGIN INOTROPE  IV/IO

Dopamine up to 10 mcg/kg/min,  Epinephrine 0.05 -0 0.3 mcg/kg/min

USE ATROPHINE/KETAMINE IV-IO-IM
To obtain central acces & airway if needed

REVERSE COLD SHOCK
by titrating central dopamine or
If resistant titrate central epinephrine

REVERSE WARM SHOCK
by titrating central norepinephrine

CATECHOLOMINE RESISTANT SHOCK

(American College of Critical Care Medicine)

Check?
SHOCK NOT REVERSED?



CATECHOLOMINE RESISTANT SHOCK

BEGIN HYDROCORTISONE
If at risk for absolute adrenal insufficiency

MONITOR CVP in PICU, attain normal MAP-CVP & Scvo2 > 70%

COLD SHOCK WITH 
NORMAL BLOOD PRESSURE

1.  Titrate fluid & Epinephrine
       Scvo2 > 70% , Hb> 10 g/dL

2. If Scvo2 still < 70%
     add vasodilator with volume loading
     (nitrovasodilators, milrininone,imrinone)
     Consider levosimendan

COLD SHOCK WITH 
LOW BLOOD PRESSURE

1.  Titrate fluid & Epinephrine
       Scvo2 > 70% , Hb> 10 g/dL
2. If still hypotensive consider norepinephrine
3. If Scvo2 still < 70%
     consider dobutamine,milrininone,imrinone
     enoximone or levosimendan
     

WARM SHOCK WITH 
LOW BLOOD PRESSURE

1.  Titrate fluid & norepinephrine
       Scvo2 > 70% , 
2. If still hypotensive consider  vasopressin,
     terlipresin, or angiotensin
3. If Scvo2 still < 70%
     consider low dose epinephrine

SHOCK NOT REVERSED?

PERSISTENT CATECHOLOMINE RESISTANT SHOCK

(American College of Critical Care Medicine)



PERSISTENT CATECHOLOMINE RESISTANT SHOCK

RULE OUT AND CORRECT PERICARDIAL EFFUSION, PNEUMOTHORAX &/OR 
intra-abdominal pressure > 12 mmHG

CONSIDER PULMPNARY ARTERY, PICCO OR FATD cathater &/or 
doppler ultrasound to quide

fluid, inotrope, vasopressor, vasodilator and hormonal therapies

GOAL CARDIAC INDEX > 3.3 < 6.0 L/min/m2

SHOCK NOT REVERSED?

REFRACTORY SHOCK

(American College of Critical Care Medicine)



REFRACTORY SHOCK

EXTRACORPOREAL MEMBRANE OXYGENATION (ECMO)

Consider ECMO for refractory pediatric septic shock and respiratory failure

Crit Care Med. 2013;41(2):580.

(American College of Critical Care Medicine)



C. CORTICOSTEROIDS

q Consider hydrocortisone therapy in children with fluid refractory,
     catecholamine resistant shock and suspected or proven absolute
     adrenal insufficiency.

q No best method to identify adrenal insufficiency in children

( either baseline serum cortisol or adrenocorticotropin hormone stimulation testing)

Crit Care Med. 2013;41(2):580.



D. PROTEİN C AND ACTIVATED PROTEIN CONCENTRATE

q No reccommendation as no longer available

Crit Care Med. 2013;41(2):580.



E. BLOOD PRODUCTS AND PLASMA THERAPIES

q Similiar hemoglobin targets in children as in adults

v Low superior vena cava oxygen saturation shock < 70% 
      Hb levels of 10 g/dL are targeted.

v After stabilization and recovery from shock and hypoxemia 
    Hb > 7g/dL be considered.

Crit Care Med. 2013;41(2):580.



F. GLYCEMIC CONTROL

q Control hyperglycemia using similar targets as in adults < 180 mg/dL

v Glucose infusion should accopany inslulin therapy in newborns and children

Crit Care Med. 2013;41(2):580.



G. DIURETICS AND RENAL REPLACEMENT THERAPY

q Use diuretics to reverse fluid overload when shock has reseolved.

v If unsuccessful, continous venovenous hemofiltration or intermittent dialysis
      to prevent greater than 10% total body weight fluid overload.

Crit Care Med. 2013;41(2):580.



J. DEEP VEIN THROMBOSIS (DVT) PROPHYLAXIS

q No recommendations on the use of DVT prophylaxıs ın prepubertal 
      children with severe sepsis.

Crit Care Med. 2013;41(2):580.



K. STRESS ULCER PROPHYLAXIS

q No recommendations on the use of stress ulcer prophylaxis ın prepubertal 
      children with severe sepsis.

Crit Care Med. 2013;41(2):580.



L. NUTRITION

q Enteral nutrition given to children who can be fed enterally, parenteral
      feeding in those who can not.

Crit Care Med. 2013;41(2):580.



THANKS…….





Ø Sepsis is dramatically increasing by an annual rates of

between 8-10% over the last decade.





KEY TARGETS 2020

Ø Decrease  incidence of sepsis by at least 20%

Ø Achive routine sepsis screen in at least 2/3 of acute health systems  and primary care units

Ø İmprove survival rates of sepsis at least 10%

Ø İmprove public and professional awereness of sepsis

Ø Access to appropriate rehabilitation services for sepsis survivers









Sepsis-induced hypotension is defined as a systolic blood pressure (SBP) <90 mmHg or 
mean arterial pressure (MAP) <70 mmHg or a SBP decrease >40 mmHg or less than 
two standard deviations below normal for age in the absence of other causes of 
hypotension

Septic shock — Septic shock is defined as sepsis-induced hypotension persisting 
despite adequate fluid resuscitation, which may be defined as infusion of 30 mL/kg of 
crystalloids (a portion of this may be albumin equivalent).



Multiple organ dysfunction syndrome — Multiple organ dysfunction syndrome (MODS) refers 
to progressive organ dysfunction in an acutely ill patient, such that homeostasis cannot be 
maintained without intervention. It is at the severe end of the severity of illness spectrum of 
both SIRS and sepsis. MODS can be classified as primary or secondary:
Primary MODS is the result of a well-defined insult in which organ dysfunction occurs early 
and can be directly attributable to the insult itself (eg, renal failure due to rhabdomyolysis)
Secondary MODS is organ failure that is not in direct response to the insult itself, but is a 
consequence of the host’s response (eg, acute respiratory distress syndrome in patients with 
pancreatitis)
There are no universally accepted criteria for individual organ dysfunction in MODS. However, 
progressive abnormalities of the following organ-specific parameters are commonly used to 
diagnose MODS and scoring systems are used to predict ICU mortality [5]:
PaO2/FiO2 ratio
Platelet count
Serum bilirubin
Serum creatinine (or urine output)
Glasgow coma score
Hypotension
RISK FACTORS — Th

http://www.uptodate.com/contents/sepsis-and-the-systemic-inflammatory-response-syndrome-definitions-epidemiology-and-prognosis/abstract/5


C. FLUID RESUSCITATION

q Initial resuscitation of hypovolemic shock

v Push boluses of 20 cc/kg isotonic saline or colloid up to over 60 cc/kg until
     perfusion improves or unless rales or hepatomegaly develop. 

Crit Care Med. 2013;41(2):580.

0 minute

5 minutes



Definitions
§ Infection

§ Inflammatory response to 
microorganisms, or

§ Invasion of normally sterile 
tissues

§ Systemic Inflammatory 
Response Syndrome (SIRS)
§ Systemic response to a 

variety of processes
§ Sepsis

§ Infection plus
§ 2 SIRS criteria

§ Severe Sepsis
§ Sepsis
§ Organ dysfunction

§ Septic shock
§ Sepsis
§ Hypotension despite fluid 

resuscitation

Bone RC et al. Chest. 1992;101:1644-55.



PATHOGENS: SEPSIS

q Community aquired

q Nosocomial origin



Sites of Infection in Severe 
Sepsis

0 1 2 3 4 5 6 7 8 9 10

Angus et al, Crit Care Med 2001; 29: 1303-10















C. INOTROPES/VASOPRESSORS/VASODILATORS

q Begin peripheral inotropic support until cental venous access can be done
      in children who are not responsive to fluid resuscitation.

Crit Care Med. 2013;41(2):580.

15 minutes

60 minutes





I. MECHANICAL VENTILATION

q Lung-protective strategies during mechanical ventilation



J. SEDATION/ANALGESIA/DRUG TOXICITIES

q Sedation usage recommended in critically ill mechanically ventilated ones

q Monitor drug toxicity because reduced drug metobolism in children with sepsis



CIP/CIM

Depression

Cachexia

Congnitive deficits

PTSD

chronic pain

QoL
 

„Post Sepsis Six“



Bacteria

Virus

Fungi

Parasite

Infection SIRS

Sepsis

Pancreatitis

Trauma

Infection

Other

Severe 
Sepsis
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