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Institute of Medicine: Six Aims for Improvement 

• Safe: “First, do no harm”. Avoid injuries to patients from the care that is 
intended to help them. 

• Effective: Provide services based on scientific knowledge to all who could 
benefit and refrain from providing services to those not likely to benefit 
(avoiding underuse and overuse). 

• Patient-centered: Provide care that is respectful and responsive to 
individual patient preferences, needs, and values and ensuring that 
patient values guide all clinical decisions. 

• Timely: Reduce wait and harmful delay for both those who receive and 
those who give care. 

• Efficient: Avoid waste, in particular waste of equipment, supplies, ideas, 
and energy. 

• Equitable: Provide care that does not vary in quality because of personal 
characteristics such as gender, ethnicity, geographical location, and 
socioeconomic status. 

IoM; Crossing the Quality Chasm: A New Health System for the 21st Century, 2001 



What is quality? 

 

• Quality is appropriateness (providing the right 
treatments at the right times) with successful 
outcomes plus excellent service (treating patients 
with respect and dignity, keeping them informed, 
etc.) from which unnecessary, wasteful steps and 
processes have been eliminated. 

 

G. Kaplan, CEO, Quality care begins with appropriate care. Virginia Mason Health Systems,  
Chair, IHI,  24th July 2013   



The effect of practice variation on 
quality and cost 

• Wide variations in practice patterns have 
implications for quality of care.  

• Inappropriate hospitalization and medical 
treatments or surgical procedures clearly 
represent poor quality of medical care.  

• Variation in the way a treatment is applied may 
also affect quality. 

  
James & Stephenson, Clinical Practice Improvement 1994 



Initiatives to reduce variation and generate 
valid information 

 Three major initiatives are now under way to 
address the interrelated problems of practice 
variation, cost, and medical outcomes:  

• Outcomes management 

• Practice guidelines 

• Traditional clinical research 



Definition of Guidelines 

 

• "Clinical practice guidelines are systematically developed statements to 
assist practitioner and patient decisions about appropriate health care for 
specific clinical circumstances" (Institute of Medicine, 1990).  

• They define the role of specific diagnostic and treatment modalities in the 
diagnosis and management of patients.  

• The statements contain recommendations that are based on evidence 
from a rigorous systematic review and synthesis of the published medical 
literature. 

www.nhlbi.nih.gov/guidelines 



Purpose of Guidelines 

• The purpose of guidelines is to help clinicians and patients make 
appropriate decisions about health care. Guidelines attempt to do this by: 

– Describing a range of generally accepted approaches for the diagnosis, 
management, or prevention of specific diseases or conditions. 

– Defining practices that meet the needs of most patients in most 
circumstances. 

• The recommendations are not fixed protocols that must be followed. 
Responsible clinician's judgment on the management of patients remains 
paramount. Clinicians and patients need to develop individual treatment 
plans that are tailored to the specific needs and circumstances of the 
patient. 

www.nhlbi.nih.gov/guidelines 



Definition of a Bundle 

• A small set of evidence-based interventions for a 
defined patient segment/population and care setting 
that, when implemented together, will result in 
significantly better outcomes than when 
implemented individually. 

Using Care Bundles to Improve Health Care Quality, 2012 www.ihi.org 



• The bundle has three to five interventions (elements), 
with strong clinician agreement. 

• Each bundle element is relatively independent. 

• The bundle is used with a defined patient population in 
one location. 

• The multidisciplinary care team develops the bundle. 

• Bundle elements should be descriptive rather than 
prescriptive, to allow for local customization and 
appropriate clinical judgment. 

• Compliance with bundles is measured using all-or-none 
measurement, with a goal of 95 percent or greater. 

Bundle Design 





Incidence and Outcomes of Severe Sepsis 

• Incidence 
– 2% of patients admitted to the hospital in the USA 

– 10% of all ICU admissions 

– 750000/year in the USA 

– Estimated up to 19 million cases worldwide/year 
(extrapolating the rates in the USA) 

• Outcomes 
– Mortality 20-30% 

– Increased risk for death after hospital discharge 

– Impaired physical and neurocognitive functioning, mood 
disorders, and low quality of life. 

Angus DC, van der Poll T. N Engl J Med 2013;369:840-851. 



IMPACT 

• High mortality 

• Economical impact 

• Low quality of life after discharge  

– Functional and cognitive dysfunction 
• Long term cognitive dysfunction in more than 

50% of sepsis survivors 



Angus DC, van der Poll T. N Engl J Med 2013;369:840-851. 

The Host Response in Severe Sepsis 



Organ Failure in Severe Sepsis and Dysfunction of the Vascular Endothelium and Mitochondria. 

Angus DC, van der Poll T. N Engl J Med 2013;369:840-851. 

Organ Failure in Severe Sepsis and Dysfunction of the Vascular Endothelium and 

Mitochondria 



Diagnostic Criteria for Sepsis, Severe Sepsis, and Septic Shock. 

Angus DC, van der Poll T. N Engl J Med 
2013;369:840-851. 



DEFINITIONS 

Heart rate > 90/min 
 
Respiratory rate >20/min or pCO2 <32% 
 
Body temperature >38°C or <36°C  
 
White blood cell> 12,000/mm3 or < 4,000/mm3 or >10%band 

Suspected or confirmed infection 

Hypotension refractory to fluid resuscitation 

Organ dysfunction 



DEFINITIONS 

 
 

SYSTEMIC INFLAMMATORY RESPONSE SYNDROME 

Suspected or confirmed infection 

Hypotension refractory to fluid resuscitation 

Organ dysfunction 



DEFINITIONS 

 
 

SYSTEMIC INFLAMMATORY RESPONSE SYNDROME 

SEPSIS 

Hypotension refractory to fluid resuscitation 

Organ dysfunction 



DEFINITIONS 

 
 

SYSTEMIC INFLAMMATORY RESPONSE SYNDROME 

SEPSIS 

Hypotension refractory to fluid resuscitation 

SEVERE SEPSIS 



DEFINITIONS 

 
 

SYSTEMIC INFLAMMATORY RESPONSE SYNDROME 

SEPSIS 

SEPTIC SHOCK 

SEVERE SEPSIS 



Hypoperfusion 

Hypotension that is refractory to first trial of fluid challange 

Blood lactate concentration > 4 mmol/L 



Vincent JL et al. SOAP. Crit Care Med 2006;34:344-353 





CRITICAL HOURS 
– Pathophysiological changes: 

• Hypovolemia 

• Vasoplegia 

• Cardiac dysfunction     

            “Golden window”  
  
Aim is to improve the circulation and tissue perfusion as soon as possible 

Crit Care Med 2013; 41:580–637 



Goal-directed therapy-2012 



Initial resuscitation 

• Quantitative resuscitation 

– Central venous pressure 8-12 mmHg (up to 15 if 

ventilated) 

– Mean arterial pressure ≥ 65 mmHg 

– Urinary output ≥ 0.5 mL/kg/hr 

– Central venous O2 sat 70% 

    Mixed venous O2 sat 65% (1C) 

• The aim should be to decrease the lactate level if 

elevated at the beginning 

 
Crit Care Med 2013; 41:580–637 



Diagnosis 

• Cultures should be obtained before antibiotic treatment (if 

this won’t lead to a delay in antibiotic initiation >45 min) (1C) 

– ≥ 2 blood culture set (aerobic and anaerobic) 

– ≥ 1 percutanous blood culture 

– Blood culture from catheters that are present ≥ 48 hours (1C) 

• 1,3 beta-D-glucan (2B), mannan, anti-mannan antibody (2C)* 

• Appropriate imaging, if safe! 

Crit Care Med 2013; 41:580–637 



Antimicrobial therapy 

• Start within 1 hour  

• Broad spectrum, empirically  

• Review everyday for de-escalation (1B) 

• Low procalcitonin stops empirical therapy (2C)* 

• Empirical combicanation therapy for high risk patients (2B)- 3-5 days 

• Hard to treat infections for 7-10 day (abscess, immune deficiency) (2C) 

• Antiviral treatment (2C) 

• Infectious focus control within 12 hours (1C) 

Crit Care Med 2013; 41:580–637 



Fluid treatment in severe sepsis 

• Crystalloids (1B)*  

• Don’t use hydoxy ethyl starch- acute kidney injury risk (1B)* 

• Use albumine if high volume crystalloid required  (2C)* 

• Fluid challenge 

– 30 mL/kg* crystalloid should be given before declaring that the patient 

is refractory to fluid challenge  (1C) 

– Always use bolus, don’t infuse 

• Continue fluid as long as the peripheral perfusion gets better 

Crit Care Med 2013; 41:580–637 



Vasopressors 

• Aim mean arterial pressure  ≥65 mmHg 

• First choice norepinephrine (1B)* 

– 0.5-30 µg/min  

• Second choice (or in addition) epinephrine (2B) 

– 0.5-1.0 µg/min  10 µg/min 

• Vazopressine 0.03 units/min may be added to norepinephrine 

Crit Care Med 2013; 41:580–637 



Vasopressors 

• Dopamine only in selected patients (in whom there is 

no risk of tachyarrhythmia) (2C) 

• NEVER use low dose dopamine for renal protection 

(1A)  

– Intermediate dose 5-10 µg/kg/min, high dose > 10 

ug/kg/min  

• Intraarterial blood pressure monitorization is required 

if vasopressor given 

 
Crit Care Med 2013; 41:580–637 



Inotropic therapy 

• If myocardial dysfunction or refractory hypoperfusion 

(1C) 

– 2.5 µg/kg/min 20 µg/kg/min 

• Never aim supranormal cardiac output (1B) 

Crit Care Med 2013; 41:580–637 



Corticosteroids 

• Consider if refractory shock despite adequate fluid therapy 

and vasopressors  

– Hydrocortisone 200 mg/day *(2C) 

• ACTH stimulation test not recommended (2B) 

• Taper and stop when vasopressors are discontinued*  

• Continous infusion over 24 hours (2D) 

Crit Care Med 2013; 41:580–637 



Transfusion 

• Aim a hemoglobin level of 7-9 gr/dl, if below 7 gr/dL (1B) 

 

– In case of significant hypoxemia, myocardial ischemia, 

acute bleeding, lactic acidosis higher threshold may be set. 

Crit Care Med 2013; 41:580–637 



Glucose control 

• If two subsequent glucose > 180 mg/dL  Aim < 180 

mg/dL according to a protocol*(1A) 

•  Intensive glucose lowering not recommended 

anymore 

Crit Care Med 2013; 41:580–637 



Deep vein thrombosis prophylaxis 

• Low molecular weight heparin*   

• Dalteparin or unfractionated heparin if creatinine 

clearance < 30 mL/min (1A)  

• Both pharmacological and mechanical treatment 

when possible (2C) 

 

Crit Care Med 2013; 41:580–637 



Stress ulcer prophylaxis 

• H2 receptor blocker or proton pump inhibitor* (1B) 

Crit Care Med 2013; 41:580–637 



Nutrition*  

• Oral or enteral nutrition during the first 48 hours (2C) 

• Low calorie feeding during the first week (up to 500 

cal), increase when tolerated (2B) 

• Enteral feeding + iv glucose (2B) 

• Don’t use immune modulators (2C)  

Crit Care Med 2013; 41:580–637 



Not recommended 

• Immunoglobuline (2B) 

• Selenium (2C) 

• Recombinant activated protein C 

 

Crit Care Med 2013; 41:580–637 

Recommended 

• Discuss end of life issues and chronic care  

 







GENESIS 

• GENeralized Early Sepsis 

Intervention Strategies 

– Cumulative mortality 

– Organ dysfunction 

– Health resource utilization 

 

Cannon et al. J Inten Care Med 2012 



September 13, 2012 Global Sepsis Alliance–  

  First World Sepsis Day 

   

– Prevention 

– Survival 

– Awareness 

– Rehabilitation 

– Sepsis data bases 





Thank you. 
Erdal Akalın 


