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PROCALCITONIN SINCE 1993
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ROLE OF PCT IN BACTERIAL PNEUMONIA

PCT MORE 

SENSITIVE AND 

SPECIFIC
•Simon L et al 2004
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•Don M et al 2007

•Toikka P et al 2000

SPECIFIC

DIFFERENTIATE 

BACTERIAL 

PNEUMONIA



NEED TO EARLY DIAGNOSE

BACTERIAL INFECTIONS WITH NEWBACTERIAL INFECTIONS WITH NEW

BIOMARKERS
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•EARLY DIAGNOSE THE COMMON BACTERIAL INFECTIONS 

IN CHILDREN BY USING SERUM PROCALCITONIN

•DETERMINE THE DIAGNOSTIC ACCURACY OF SERUM

PROCALCITONIN  AS COMPARED TO

C - REACTIVE PROTEIN
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CHEMICAL PATHOLOGY DEPARTMENT, 

AM COLLEGE ,RAWALPINDI
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Parameters Bacterial Pneumonia

Median (Range)

Viral Pneumonia

Median (Range)

(n=46)

Age (years) 4 (1-12) 4 (1-12)

CHARACTERISTICS OF

CHILDREN  ADMITTED WITH  PNEUMONIA

(n=92)

Age (years) 4 (1-12) 4 (1-12)

Sex (M/F) 56/36 56/36

Streptococcus pneumonia 28 -

Mycoplasma pneumonia 6 -

Procalcitonin (ng/ml) 2.97 (.07-37.68) .005(.01-2.55)

CRP  (mg/dl) 7 (.30-100.00) .30 (.30-1.55)



DISTRIBUTION OF PROCALCITONIN

AND CRP IN THE STUDY PARTICIPANTS
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PCT AS EARLY MARKERPCT AS EARLY MARKER

PATTERN OF RELEASE OF PCT AND CRP

FAST INCREASE AFTER BACTERIAL INVASION

PCT AS EARLY MARKERPCT AS EARLY MARKER

Casedo flores et al, 2005: Jones AS et al, 2007
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DIAGNOSTIC ACCURACY OF SERUM PROCALCITONIN  AND 

SERUM C-REACTIVE PROTEIN AT ADMISSION

Biochemical markers 

(Cut of value)

SE (%) SP (%) PPV (%) NPV (%) LR+ LR- DOR

PCT >0.5 (ng/ ml) 74 65 68 71 2.13 0.4 5.33

PCT >1 (ng/ ml) 72 80 79 74 3.68 0.35 10.51

PCT > 2.0 (ng/ ml) 56 83 76 66 3.25 0.53 6.13

CRP > 4  (mg/ dl) 65 83 79 70 3.75 0.42 8.93

CRP > 6  (mg/ dl) 56 96 93 69 13 0.45 28.9

CRP > 10 (ng/ ml) 39 98 95 62 18 0.62 29.0



PCT >0.5 (ng/ ml) 50 80 72 62 2.56 0.62 4.13

PCT >1 (ng/ ml) 43 81 69 59 2.22 0.70 3.17

DIAGNOSTIC ACCURACY OF SERUM PROCALCITONIN  AND     

SERUM C-REACTIVE PROTEIN AT  48 HRS

Biochemical markers 

(Cut of value)

SE (%) SP (%) PPV (%) NPV (%) LR+ LR- DOR

PCT > 2 (ng/ ml) 37 85 71 57 2.43 0.74 3.28

CRP  > 4 (mg/ dl) 80 78 79 80 3.7 0.25 14.8

CRP  > 6 (mg/ dl) 78 89 88 80 7.2 0.24 30



Parameters Bacterial Pneumonia

Median (Range)

Viral Pneumonia

Median (Range)

(n=46)

Age (years) 4 (1-12) 4 (1-12)

CHARACTERISTICS OF

CHILDREN  ADMITTED WITH SEPSIS (n=95)

Age (years) 4 (1-12) 4 (1-12)

Sex (M/F) 56/36 56/36

Streptococcus pneumonia 28 -

Mycoplasma pneumonia 6 -

Procalcitonin (ng/ml) 2.97 (.07-37.68) .005(.01-2.55)

CRP  (mg/dl) 7 (.30-100.00) .30 (.30-1.55)



DISTRIBUTION OF PROCALCITONIN

AND CRP IN THE STUDY PARTICIPANTS

20.00

30.00

P
ro

c
a
lc

it
o
n
in

 (
n
g
/m

l) ��

�

�

�

�

A B

75.00

100.00

C
-R

E
A

C
T
IV

E
 P

R
O

T
E
IN

 (
m

g
/d

l)

��

����

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50

Groups

0.00

10.00

P
ro

c
a
lc

it
o
n
in

 (
n
g
/m

l)

�
�
���
�
��

��

��

�

�

�

��

 Conrol               PCT at admission    at 48 hrs

p=<0.05

1.00 1.50 2.00 2.50 3.00

        CONTROLS        AT ADMISSION       AFTER 48 HOURS

0.00

25.00

50.00

C
-R

E
A

C
T
IV

E
 P

R
O

T
E
IN

 (
m

g
/d

l)

����



RECEIVER OPERATOR CHARACTERISTIC (ROC) 
CURVE FOR SERUM PCT AND CRP AT ADMISSION
RECEIVER OPERATOR CHARACTERISTIC (ROC) 
CURVE FOR SERUM PCT AND CRP AT ADMISSION

1.0

0.8

crpA

Procalcitoniin at 
admission

Source of the Curve

ROC Curve

1.0

0.8

crpA

Procalcitoniin at 
admission

Source of the Curve

ROC Curve

A B
PCT AUC 0.852

1 - Specificity

1.00.80.60.40.20.0

S
en

si
ti
vi

ty

0.8

0.6

0.4

0.2

0.0

Diagonal segments are produced by ties.

1 - Specificity

1.00.80.60.40.20.0

S
en

si
ti
vi

ty

0.8

0.6

0.4

0.2

0.0

Diagonal segments are produced by ties.

CUTOFF 1 

ng/ml

SENSITIVTY 

72%

SPECIFITY 

80%



1.0

0.8

crpC

Procalcitoniin 48 hrs

Source of the Curve

ROC Curve

1.0

0.8

crpC

Procalcitoniin 48 hrs

Source of the Curve

ROC Curve

SERUM PCT AND CRP AT 48 HOURS

CRP AUC 0.842

1 - Specificity

1.00.80.60.40.20.0

S
e
n
s
it
iv

it
y

0.8

0.6

0.4

0.2

0.0

1 - Specificity

1.00.80.60.40.20.0

S
e
n
s
it
iv

it
y

0.8

0.6

0.4

0.2

0.0

CUTOFF 6 

mg/dl

SENSITIVTY 

78 %

SPECIFITY 

89 %



DIAGNOSTIC ACCURACY OF SERUM PROCALCITONIN  AND 

SERUM C-REACTIVE PROTEIN AT ADMISSION

Biochemical markers 

(Cut of value)

SE (%) SP (%) PPV (%) NPV (%) LR+ LR- DOR

PCT >0.5 (ng/ ml) 74 65 68 71 2.13 0.4 5.33

PCT >1 (ng/ ml) 72 80 79 74 3.68 0.35 10.51

PCT > 2.0 (ng/ ml) 56 83 76 66 3.25 0.53 6.13

CRP > 4  (mg/ dl) 65 83 79 70 3.75 0.42 8.93

CRP > 6  (mg/ dl) 56 96 93 69 13 0.45 28.9

CRP > 10 (ng/ ml) 39 98 95 62 18 0.62 29.0



PCT >0.5 (ng/ ml) 50 80 72 62 2.56 0.62 4.13

PCT >1 (ng/ ml) 43 81 69 59 2.22 0.70 3.17

DIAGNOSTIC ACCURACY OF SERUM PROCALCITONIN  AND     

SERUM C-REACTIVE PROTEIN AT  48 HRS

Biochemical markers 

(Cut of value)

SE (%) SP (%) PPV (%) NPV (%) LR+ LR- DOR

PCT > 2 (ng/ ml) 37 85 71 57 2.43 0.74 3.28

CRP  > 4 (mg/ dl) 80 78 79 80 3.7 0.25 14.8

CRP  > 6 (mg/ dl) 78 89 88 80 7.2 0.24 30



DISTRIBUTION OF PROCALCITONIN

AND CRP IN THE STUDY PARTICIPANTS

20.00

30.00

P
ro

c
a
lc

it
o
n
in

 (
n
g
/m

l) ��

�

�

�

�

A B

75.00

100.00

C
-R

E
A

C
T
IV

E
 P

R
O

T
E
IN

 (
m

g
/d

l)

��

����

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50

Groups

0.00

10.00

P
ro

c
a
lc

it
o
n
in

 (
n
g
/m

l)

�
�
���
�
��

��

��

�

�

�

��

 Conrol               PCT at admission    at 48 hrs

p=<0.05

1.00 1.50 2.00 2.50 3.00

        CONTROLS        AT ADMISSION       AFTER 48 HOURS

0.00

25.00

50.00

C
-R

E
A

C
T
IV

E
 P

R
O

T
E
IN

 (
m

g
/d

l)

����



RECEIVER OPERATOR CHARACTERISTIC (ROC) 
CURVE FOR SERUM PCT AND CRP AT ADMISSION
RECEIVER OPERATOR CHARACTERISTIC (ROC) 
CURVE FOR SERUM PCT AND CRP AT ADMISSION

1.0

0.8

crpA

Procalcitoniin at 
admission

Source of the Curve

ROC Curve

1.0

0.8

crpA

Procalcitoniin at 
admission

Source of the Curve

ROC Curve

A B
PCT AUC 0.852

1 - Specificity

1.00.80.60.40.20.0

S
en

si
ti
vi

ty

0.8

0.6

0.4

0.2

0.0

Diagonal segments are produced by ties.

1 - Specificity

1.00.80.60.40.20.0

S
en

si
ti
vi

ty

0.8

0.6

0.4

0.2

0.0

Diagonal segments are produced by ties.

CUTOFF 1 

ng/ml

SENSITIVTY 

72%

SPECIFITY 

80%



1.0

0.8

crpC

Procalcitoniin 48 hrs

Source of the Curve

ROC Curve

1.0

0.8

crpC

Procalcitoniin 48 hrs

Source of the Curve

ROC Curve

SERUM PCT AND CRP AT 48 HOURS

CRP AUC 0.842

1 - Specificity

1.00.80.60.40.20.0

S
e
n
s
it
iv

it
y

0.6

0.4

0.2

0.0

Diagonal segments are produced by ties.

1 - Specificity

1.00.80.60.40.20.0

S
e
n
s
it
iv

it
y

0.6

0.4

0.2

0.0

Diagonal segments are produced by ties.

CUTOFF 6 

mg/dl

SENSITIVTY 

78 %

SPECIFITY 

89 %



DIAGNOSTIC ACCURACY OF SERUM PROCALCITONIN  AND 

SERUM C-REACTIVE PROTEIN AT ADMISSION

Biochemical markers 

(Cut of value)

SE (%) SP (%) PPV (%) NPV (%) LR+ LR- DOR

PCT >0.5 (ng/ ml) 74 65 68 71 2.13 0.4 5.33

PCT >1 (ng/ ml) 72 80 79 74 3.68 0.35 10.51

PCT > 2.0 (ng/ ml) 56 83 76 66 3.25 0.53 6.13

CRP > 4  (mg/ dl) 65 83 79 70 3.75 0.42 8.93

CRP > 6  (mg/ dl) 56 96 93 69 13 0.45 28.9

CRP > 10 (ng/ ml) 39 98 95 62 18 0.62 29.0



PCT >0.5 (ng/ ml) 50 80 72 62 2.56 0.62 4.13

PCT >1 (ng/ ml) 43 81 69 59 2.22 0.70 3.17

DIAGNOSTIC ACCURACY OF SERUM PROCALCITONIN  AND     

SERUM C-REACTIVE PROTEIN AT  48 HRS

Biochemical markers 

(Cut of value)

SE (%) SP (%) PPV (%) NPV (%) LR+ LR- DOR

PCT > 2 (ng/ ml) 37 85 71 57 2.43 0.74 3.28

CRP  > 4 (mg/ dl) 80 78 79 80 3.7 0.25 14.8

CRP  > 6 (mg/ dl) 78 89 88 80 7.2 0.24 30



• RELIABLE MARKER FOR EARLY 

PREDICTION

• RELIABLE MARKER FOR EARLY 

PREDICTION

CONCLUSION

PREDICTION

• THE DIAGNOSTIC ACCURACY STUDY 

HIGH SENSITIVITY, SPECIFICITY AND 

LIKELIHOOD RATIO WITH CUTOFF 

VALUE OF 1 ng/ml FOR PCT 

PREDICTION

• THE DIAGNOSTIC ACCURACY STUDY 

HIGH SENSITIVITY, SPECIFICITY AND 

LIKELIHOOD RATIO WITH CUTOFF 

VALUE OF 1 ng/ml FOR PCT 



THANK YOU FOR YOUR PATIENT

LISTENINGLISTENING


