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Abstract 
The Evaluation of Perfusion Index as a Predictor of Vasopressor 

Requirement in Patients with Severe Sepsis and Septic Shock 

Introduction: The high mortality rate observed in sepsis is not only related to the quality 

of management but it’s also related to the complex nature of the disease. Loss of 

autoregulation and altered regional and microvascular blood flow jeopardize both central 

and peripheral tissue perfusion in septic shock. The perfusion index (PI) is derived from 

the photoelectric plethysmographic signal of the pulse oximeter and has shown to be a 

reliable monitor of peripheral perfusion in critically ill patients. These findings raise an 

important question: Is there any tool that can predict the requirement of vasopressor 

therapy in patients with severe sepsis? 

Methods: All consecutive patients who were clinically suspected of having severe 

sepsis defined by the criteria of the American College of Chest Physicians/ Society of 

Critical Care Medicine Consensus Conference; were included. Upon admission to 

intensive care unit (ICU), hemodynamic, central and peripheral perfusion variables were 

simultaneously recorded at baseline. Perfusion variables included; PI, blood lactate level, 

central venous oxygen saturation (ScVO2), and the difference between central venous 

The primary was the use of vasopressor which was defined as any administration of 

vasopressor medications within 24 hours after admission to ICU. 

Results: A total of 36 patients fulfilling inclusion criteria were enrolled in our study, of 

whom 15 died and 21 survived. Twenty-one of the 36 patients required vasopressor and 

15 did not. The cutoff of the PI value was ≤0.3 for predicting vasopressor requirement. 

This cut-off value had a sensitivity of 100% and specificity of 93%%; area under the 

curve (AUC) was 0.96 (95% CI 0.8-0.99), p<0.0001.PI has a cut off value of less 0.2 to 

predict ICU mortality.AUC was 0.94 (95% CI 0.8-0.99), p<0.0001. 

Conclusion: PI less than or equal to 0.3 is predictive of vasopressor requirement during 

early resuscitation of patients with severe sepsis and septic shock. 

 

carbon dioxide (PcvCO2) and arterial carbon dioxide (PaCO2) pressures (Pv-a CO2). 
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Introduction 

Despite various campaigns and the presence of strong evidence for 

management, septic shock remains the leading cause of death worldwide 

with in-hospital and intensive care mortality rates varying between (11.9% 

to 47.2%) depending on the setting and severity of disease(1). 

The high mortality rate observed in sepsis is not only related to quality 

of management but it also relates to the complex nature of the disease. Loss 

of autoregulation and altered regional and microvascular blood flow 

jeopardize both central and peripheral tissue perfusion in septic shock(2–4). 

Although the relationship between systemic and peripheral circulation in 

patients with sepsis is not fully understood, it is clear that persistent 

impairment of the peripheral tissue perfusion is associated with high 

mortality in these patients(5). Consequently, there is a great interest 

nowadays, to monitor the peripheral tissue perfusion in critically ill patients. 

The perfusion index (PI) is derived from the photoelectric plethysmographic 

signal of the pulse oximeter and has shown to be a reliable monitor of 

peripheral perfusion in critically ill patients(6). Perfusion index is the ratio 

of the pulsatile to the non-pulsatile portions of the plethysmographic 

waveform. Because the pulsatile portion decreases with vasoconstriction and 

increases with vasodilatation, the changes in PI reflect changes in peripheral 

vasomotor tone(7). 

According to Surviving sepsis campaign guidelines, vasopressor 

therapy should be initiated within the first 6 hours of diagnosis of sepsis, to 

maintain tissue perfusion, if the patients remain hypotensive despite 

adequate fluid resuscitation (8). More recently, a retrospective study found 



a strong association between early initiation of vasopressor therapy and 

reduced mortality in these patients(9).These findings raise an important 

question: Is there any tool that can predict the requirement of vasopressor 

therapy in patients with severe sepsis? 

Aim of the study: 

The aim of the present study was to examine whether PI could predict 

vasopressor use during early resuscitation of patients with severe sepsis or 

not. 
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Epidemiology 

sepsis is the second leading cause of death among patients in non-

coronary intensive care units (ICUs) and the 10th leading cause of death 

overall in the United States(US).  Furthermore, sepsis substantially reduces 

the quality of life of those who survive, Sepsis kill 20 to 50% of severely 

affected patients (10).  

Centers for Disease Control (CDC) estimate that there were 450,000 cases 

of sepsis per year in the United States, with .100, 000 deaths. The CDC 

warned that the incidence was increasing(11).  

Derek C. Angus found that 192,980 cases of severe sepsis in US. The mean 

age was 63.8 years, and 49.6%were male and suggest that national incidence 

rate is over 751,000 cases of sepsis are diagnosed annually, 416,700 (55.5%) 

had underlying co-morbidity and 160,700 (21.4%) were surgical, and 

resulting in more than 100,000 deaths. A retrospective analysis of data from 

over six million hospital discharge records estimated the incidence of severe 

sepsis at 3 cases per 1000 population, and 2 per 100 patients admitted to the 

hospital. The estimated cost of treatment for patients with severe sepsis was 

over 22,000 $ per patient, or more than 16 million $ per year(11)(12).  

Although, the incidence of sepsis increased by an average of 8.7% per 

year between the year 1979 and 2002, the in- hospital mortality rate declined 

from 28 to 18 percent over the same period. The incidence of sepsis varies 

among ethnic groups. The contribution of various infectious organisms to 

the burden of disease has changed over time. Although the number of cases 

of gram-negative sepsis remains substantial, Gram-positive bacteria are 

more frequently identified among patients in the US. The incidence of fungal 



sepsis, though lower than that of bacterial sepsis, has increased steadily in 

recent years(10).  

Information from 22 ICU around Paris was used to assess the epidemiology 

of septic shock between 1993 and 2002. Septic shock accounted for 8.2% 

per 100 ICU admissions, and was associated with a 60% mortality rate(13).  

Alexander Melamed found that rapid rise in sepsis mortality seen in previous 

decades has slowed, but population ageing continues to drive the growth of 

sepsis-associated mortality in the United States(14).  

  

Factors that influence the outcome: 

 Abnormal host response to infection: Anomalies in the host's 

inflammatory response may indicate increased susceptibility to severe 

disease and mortality, Failure to develop fever is associated with 

increased fatality rates in patients with sepsis. Leucopenia was also 

more frequent in non-survivors. Thus, failure to develop febrile 

response and the presence of leucopenia are characteristic of severe 

disease, and probably represent anomalies in the host’s inflammatory 

response (15)(16).  

 Underlying disease: The presence of underlying disease and the 

functional health status of the patient are important determinants of 

outcome in severe sepsis (16).  

 Site of infection: The site of infection in patients with sepsis may be 

important determinant of outcome. Aleksandra Leligdowicz(17)found 

that anatomic source of infection is associated with hospital mortality 

in patients who have septic shock, and that variation in mortality by 

source of infection is independent of predisposing factors. Hospital 



mortality is highest for  patients who have intra-abdominal infection 

secondary to ischemic bowel and disseminated infections and lowest 

for those who have obstructive uropathy–associated urinary tract 

infection (17). 

 Blood culture positivity: Aleksandra Leligdowicz found that Infection 

was documented by a positive culture in 69% of patients; the 

remainder had no positive cultures but had definitive radiologic, 

surgical, autopsy, or biopsy evidence of infection. Of those who had 

positive cultures, gram-negative organisms accounted for 50%, gram 

positive organisms for 37%, anaerobic organisms for 5%, and fungi 

(17)(15). 

 Offending organism: The type of micro-organism may be an important 

variable determining   the nature and severity of the septic process. 

Although severe infections due to gram-negative and gram-positive 

bacteria appear to have a similar outcome, nosocomial blood stream 

infections have a worse outcome than community-acquired infections. 

Community-acquired infections accounted for 61% of the cases of 

septic shock and 37% of the patients were admitted to the ICU directly 

from the emergency(17)(18). 

 Antimicrobial therapy :Intra-abdominal infection and continuous renal 

replacement therapy were associated with increased hospital mortality 

in patients with septic shock who received appropriate antimicrobial 

therapy (19). In contrast, Recent antibiotic exposure is associated with 

increased hospital mortality in Gram-negative bacteremia 

complicated by severe sepsis or septic shock(15)(20).  


