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Diagnosing sepsis with Procalcitonin (PCT)

Among the currently available biomarkers PCT is
considered the most reliable and specific diagnostic
parameter for severe systemic bacterial
infections. 3,5,9,10,11,12

PCT increases diagnostic precision and facilitates further
diagnostic and therapeutic decisions in critically ill
intensive care patients, high-risk patients including those
with weakened immune systems (receiving chemotherapy,
under immunosuppression, or following organ transplan -
tation) and post operative patients at risk of infection. The
increase in PCT in response to severe systemic bacterial
infections and sepsis provides high diagnostic specificity.9

Typically, PCT increase is observed 2 to 3 hours after
bacterial challenge. PCT levels in sepsis are generally
higher than 1–2 µg/L and often reach values of between 
10 and 100 µg/L, or con siderably higher in individual
cases. As the septic infection resolves, PCT reliably returns
to values below 0.5 µg/L, with a half-life time of 24 hours.9

Severe bacterial infection can rapidly progress to severe
sepsis and septic shock if not treated appropriately within a
short time. Therefore it is important to detect this infection
as early as possible to avoid further progression of the
disease.

Since laboratory service is not always available around the
clock, rapid testing is an alternative way of acquiring
information at any time. The rapid test Thermo Scientific™
B·R·A·H·M·S PCT™-Q meets this clinical demand 
for immediate confirmation or exclusion of a severe
bacterial infection or sepsis.

* Defined according to ACCP/SCCM criteria 1



Note: Except at birth (PCT testing in umbilical cord serum),7 the Thermo Scientific B·R·A·H·M·S PCT-Q is not
recommended for sepsis diagnosis in neonates <48 hours of life, because during the first two days the PCT level
can be physiologically elevated above 10 µg/L,8 and so the semi quantitative PCT-assay can make no differen tiation
between infection-related clinical symptoms and those symptoms that result from other causes.

•  Early diagnosis of systemic bacterial infection (sepsis).

•  Differential diagnosis of systemic bacterial infection vs. inflammatory reaction due to other 
causes (i.e. non-infect-related inflammatory reactions, viral infections, localized bacterial infections etc.).

•  Monitoring of patients at risk for nosocomial infection (i.e. patients after surgical intervention,
patients following organ transplant, patients under immunosuppression, patients with other risk factors).

Rapid diagnosis of septic infections 
           with Thermo Scientific B·R·A·H·M·S PCT-Q 

B·R·A·H·M·S PCT-Q delivers 
information for acute diagnostic 
and therapeutic decision-making 
within 30 minutes.

Indications for PCT determination
 using B·R·A·H·M·S PCT-Q



The test is performed simply by pipetting the patient sample (plasma/serum) onto the test strip and
reading the result after 30 minutes. The test may be used in the laboratory or directly on the ward.
Because it’s so easy to use, the test may be run at any time, thereby providing a PCT value outside
usual laboratory hours (evenings, nights, weekends). 
For clinical situations where the cut-offs of 0.5 or 2 µg/L can be used, the semi-quantitative test is
equally useful as a quantitative PCT test in common clinical practice to distinguish between bacterial
infection and other inflammatory diseases.13 As no instruments are required it is also suitable for
hospitals without laboratory facilities (no measuring instruments).

Control band

Test band

A. Not valid C. Positively valid

CAVE: Result is valid only in case of a clearly visible control band.

A. No band or only test band visible: tests which show no control band are not valid
and may not be evaluated. 

B. Only control band visible: tests which show only a control band are negatively
valid. The PCT concentration is <0.5 µg/L.

C. Control and test band visible: tests which show both a control band and a test
band are positively valid.

The PCT concentration range is determined by comparing the color intensity 
of the test strip with the color bars on the reference card.

•  Temperature performed at room temperature (18–30 °C)

•  Sample type serum or plasma

•  Sample volume 200 µL (the result is not affected by small (± 10%) variations in volume)

Easy to use at any time in any hospital

Simple to read test results

B. Negatively valid



B·R·A·H·M·S PCT-Q shows a high degree of reliability and reproducibility in the determination of
serum/plasma PCT concentrations.

Semi-quantitative concentration ranges obtained with B·R·A·H·M·S PCT-Q correlate closely with: 

• quantitative results of manual B·R·A·H·M·S PCT LIA (clinical example see table 1)

The semi-quantitative measurement range of
B·R·A·H·M·S PCT-Q is correlated to three
reference concentrations (0.5 µg/L, 2 µg/L,
10 µg/L) which are of significance in the
differential diagnosis of clinically relevant
bacterial infection and sepsis (see table 3). 

This calibration makes it possible to detect
severe bacterial infection (limit 0.5 µg/L) and
assess the risk of progression to severe
sepsis and septic shock (see table 3).2 Thus
allowing early decision on the appropriate
therapeutic measures.

Cut-off Sensitivity Specificity

B·R·A·H·M·S PCT LIA 0.53 µg/L 91.3% 93.5%

B·R·A·H·M·S PCT-Q 0.5 µg/L 90.6% 83.6%

High reliability and reproducibility

Reliable diagnosis of septic infections

Table 1  Comparison of B·R·A·H·M·S PCT LIA and B·R·A·H·M·S PCT-Q for differentiating invasive bacterial
infection from localized infection in children with fever without local signs 4

Cut-off Sensitivity

B·R·A·H·M·S PCT KRYPTOR 0.5 µg/L 93.3%

VIDAS® B·R·A·H·M·S PCT 0.5 µg/L 96.7%

B·R·A·H·M·S PCT-Q 0.5 µg/L 93.3%

Table 2  Comparison of B·R·A·H·M·S PCT KRYPTOR, VIDAS® B·R·A·H·M·S PCT and B·R·A·H·M·S PCT-Q for
differentiating sepsis with or without bacteremia 6

• quantitative results of automated B·R·A·H·M·S PCT KRYPTOR™ and VIDAS® B·R·A·H·M·S PCT
(clinical example see table 2)



Healthy individuals 
Serum or plasma PCT concentrations of healthy persons (>48 hours of life) measured with this assay are
<0.5 µg/L, thus below the detection limit of the assay. 
Determination of normal values with a high-sensitive quantitative assay revealed normal values to be
below 0.05 µg/L.7

                                            PCT < 0.5 µg/L

Systemic infection (sepsis) 
is not likely.

Low risk for progression to 
severe systemic infection 
(severe sepsis).

Caution: PCT levels below 
0.5 µg/L do not exclude an infection,
because localized infections (without
systemic signs) may be associated
with such low levels. Also if the PCT
measurement is done very early after
a following bacterial challenge (usually
<6 hours), these values may still 
be low. In this case, PCT should be 
re-assessed 6 –24 hours later. 9

Local bacterial infection 
is possible.

PCT ≥ 0.5 – <2 µg/L
Systemic infection (sepsis) 
is possible, unless other causes 
are known.*

Moderate risk for progression 
to severe systemic infection 
(severe sepsis).

The patient should be closely
monitored both clinically and by 
re-assessing PCT within 6 –24 hours.
Determine aetiology of the elevated
PCT value. Search for focus.

PCT ≥ 2 – 10 µg/L
Systemic infection (sepsis) 
is likely, unless other causes 
are known.*

High risk for progression to 
severe systemic infection 
(severe sepsis).

Determine aetiology of the elevated
PCT values. Intensify search for focus.
If necessary, initiate specific and
supportive therapy (antibiotic and
intensive therapy). Monitor closely.

PCT ≥ 10 µg/L
SIRS almost exclusively due 
to severe bacterial sepsis 
or septic shock.

High likelihood of severe sepsis 
or septic shock.

See above.

Interpretation of results 

Table 3  Diagnosis of systemic bacterial infection/sepsis 1,2,10

SIRS, sepsis, severe sepsis, and septic shock are categorized according to the criteria of the consensus
conference of the American College of Chest Physicians/Society of Critical Care Medicine.1
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* Increased PCT levels may not always be related to systemic bacterial infection. 9

There are a few situations described where PCT can be elevated by non- bacterial
causes. These include, but are not limited to
• neonates <48 hours of life (physiological elevation) 3

• the first days after a major trauma, major surgical intervention, severe burns,
treatment with OKT3 antibodies and other drugs stimulating the release of 
pro-inflammatory cytokines

• patients with invasive fungal infections or acute attacks of plasmodium
falciparum malaria

• patients with prolonged or severe cardiogenic shock or prolonged severe 
organ perfusion  anomalies 

• patients with severe liver cirrhosis and acute or chronic viral hepatitis
• patients with small cell lung cancer or medullary C-cell carcinoma of the 
thyroid

Low PCT levels do not automatically exclude the presence of bacterial infection. 9

Such low levels may be obtained, e.g., during the early course of infections, 
in localized infections and in subacute endo carditis. Therefore,  follow-up and  
re-evaluation of PCT in clinical suspicion of infection is pivotal. 
Thus, in case of a negative PCT-Q result in the presence of clinical signs of
infection it is recommended to  re-check the PCT value by use of a sensitive
quantitative PCT assay.

Note: The cut-off may vary according to the clinical situation. Therefore,
clinicians should use the PCT results in conjunction with other laboratory
findings and the patient’s clinical signs, and interpret the con crete values 
in the context of the patient’s clinical situation. 

The reference ranges above are therefore given for orientational 
purposes only.
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More about PCT and sepsis

• Surviving Sepsis Campaign Guidelines 2012

• Guidelines for the management of adult lower respiratory tract infections
• EMA – Expert Meeting on Neonatal and Paediatric Sepsis

• Guidelines for Quality Control in ED & ICU of Shanghai
• Expert Consensus: PCT in emergency clinical usage
• University level local guideline Xi’an province

• Practice guidelines for acute bacterial meningitis
• Management of lower respiratory tract infections in immunocompetent adults

• Prevention, diagnosis, therapy and follow-up care of sepsis
• Epidemiology, diagnosis, antimicrobial therapy and management of community-
acquired  pneumonia and lower respiratory tract infections in adults

• Recommendations for calculated parenteral initial therapy of bacterial disease in adults

• Tuscan Guidelines for Neonatal infections

• The Japanese Guidelines for the Management of Sepsis

• Recommendations for the initial and multidisciplinary diagnostic management 
of severe sepsis in the hospital emergency departments

• Consensus statement on management of severe sepsis and septic shock in pediatrics
• SEPAR Guidelines for nosocomial pneumonia
• Multidisciplinary guidelines for the management of community-acquired pneumonia

• Swedish Medical Society: Severe sepsis and septic shock – early identification 
and initial management

• Swedish guidelines on the management of community-acquired pneumonia 
in immunocompetent adults

• Diagnosis and Management of Chronic Obstructive Pulmonary Disease

• Guidelines for evaluation of new fever in critically ill adult patients
• The Management of Community-Acquired Pneumonia in Infants and Children Older 
Than 3 Months of Age


