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1. Biologia

Tissue (pro)Calcitonin mRNA
expression in healthy
individuals
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mRNA

> Preprocalcitonin

Signal peptide
enzymatically

cleaved

1 2 141

Simlpepﬁdel N-terminal region of PCT I Immature CT

116 amino acid procalcitonin
A

25 26 X2 141

Signal peptide N-terminal region of PCT |  Immature CT
katacalcin
N-terminal region
emzymatically
removed
26 82 85 nz 141
N-terminal region of PCT Immature CT _
33 AA
CCP-1
enzymatically
removed
85 "7
C-terminal glycine
removed by PAM
85 116
Mature CT

Abbreviations used:
PCT, procalcitonin; CT, calcitonin; CCP-1, calcitonin carboxypeptide-1;
PAM, peptidylglycine a-amidating monooxygenase.

From: Procalcitonin: Uses in the Clinical Laboratory for the Diagnosis of Sepsis

Lab Med. 2010;41(3):173-177. d0i:10.1309/LMQ2GRR4QLFKHCH9
Lab Med | © American Society of Clinical Pathologists
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1. B|0|09 L Thyroidal C-cell

Golgi apparatus

Secrecion Regulada

Adaptado de: https://www.procalcitonin.com/clinical-utilities/ m i n dray
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1. Biologia
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Secrecion NO regulada

Adaptado de: https://www.procalcitonin.com/clinical-utilities/
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1. Biologia

Tissue MRNA expression
in sepsis
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Bacteria infection Viral infection

/

N

IL-1B, TNFa IFNy
PCT | PCT |

Adapted frem Christ-Crain M et al. Swiss Medical Weekly 2005;135(31-32):451-460

Adaptado de: https://www.procalcitonin.com/clinical-utilities/

mindray



~ PCT ~
2. Sepsis

Sepsis AB Stewardship

Meningitis"

** Bacteremia

& e
v Upper respiratory

4 oa
Endocarditis ~ o' tract infection

£
&
\

® Pneumonia®*

COPD exacerbation***

2 Pancreatitis

? Abdominal
infections

Acute Bronchitis ™

** Blood stream infections

Severe Sepsis -~y
SepticShock

I e
& Post-operativeinfections

Ventilator-associated pneumonia**

*Pyelonephritis
Urinary tract infection

* Neutropenia
+ Arthritis |

LTRI

Schuetz et al. BMC Medicine 2011, 9:107

http://www.biomedcentral.com/1741-7015/9/107
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2. Sepsis

MODS

Sindrome de disfunciéon <=
multi organica I

SIRS

Sindrome de Infeccion
e documentada :
inflamatoria + SIRS . g [
sistémica Hipotensién .
|} I n I |} I n I |} I n I |} I n I |} I
I SEPSIS + Disfuncién I
organica + acidosis - !
I SEPSIS lactica + oliguria + S,HOCK I
= Temperatura: > 38 6 < 36°C . desord?ne.s,de SEPTICO -
» Frecuencia cardiaca: > 90 puls/min I coagulacion I
» Frecuencia respiratoria: > 20 resp/min ~—
= WBC: > 12000 6 < 4000 cel/mm3 | > "
10% formas inmaduras I O ) I
E— n I |} I n I |} I n I |} I n I |} I n I |} d

[ |
Criterios ACCP/SCCM - 1992 Vs Tercer consenso internacional para definicién de sepsis y shock séptico 2016 m I n dl'ay
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2. Sepsis y seleccion del Biomarcador

Cinética de los biomarcadores de inflamacion e infeccion

#~N Diagnéstico

Xr)

precoz sTREM
(]
=
e ke —— R PCR
/ Cuantificar o
Illl gravedad y sl |/ /A .| | \f® e
——— estratificacion e Wl
S
g | ] IL-10
= : — PCT =
O i . L] —_h
= | - o \ PCR o
o O p—— 3
Monitorizar | — 3
{ - — 3

Tiempo en horas
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2. Sepsis y cinética de

liberacion de PCT

Concentracion de PCT

Sepsis AB Stewardship LTRI
Disminucion <80% Vs Pico:
Mortalidad del 20%
A A A A
Tratamiento Inadecuado
”atal;;.'. Ty
/ .'..
(30 ntC' Q - ‘e,
\509( fe t/.;.. . .
dla} o ...." L]
Elevacion 2 -6 -
horas post-
infeccion Disminuciéon >80% Vs
Pico: Mortalidad del
10%
| L .
Dia 0 Dial Dia 2 Dia 3 Dia 4 Dia 5

mindray
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2. Sepsis — Valores interpretativos

m Sepsis severa o Shock Séptico
m Alto Riesgo de progresidn a Sepsis
No se puede excluir infeccidn sistémica
Medlir entre 6 | 12 [ 24 horas
Bajo Riesgo de progresion a Sepsis

ng / mL » ~ Sensibilidad funcional ~
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2. Sepsis — [PCT] & Agente Etioldgico

Mumber Median PCT level
(n=486Bc) o  (o®
Pathogen BCs (ng/ml)
LMB
Escherichin coli [1-5] a7 4.48 (0.86-2332)
- Acinetobacter baumannii [ 1,6-9] 39 094 (D.17-844)
_Kl:bxu_'nﬂpm:u AT & [M] 36 MI -21.96)
—) Peeudomongs gerurinosa [2.7. 10,13 14] 17 148 (0.42-10.69)
Burkfioldern cepaca [48.11,13,15] 18 044 (024-457)
Enterobacter dloacoe [5.9,12,1415] 13 1.50 (0.46-19.10)
Serrabomaresremns [ 1.06 (008-234)
Klebsiellooxytoca 2 832 (1.57-15.06)
Acinetobacterivo fin 2 045 (0D29-061)
Proteus muirabils 4 044 (024-968)
Salmonela spp. 2 190 (005-3274)
Stenatrop homonasmaliop iia 4 954 (431-16495)
Aeromonashydrop kil 2 2.54 (0.61-447)
LPE
Staphyloooocus epidermidis 9 031 (DOB-532)
16,17,18,1920,39
Staphyioooccus aureus [ 16,2 1,22 23 24] 35 1.18 (03-1197)
Sraphylbcoccus hominis [1721,25 2627 35 021 (00E-1.17)
Enterococcus foeciumm [18,22.25,28 29] 25 336 (0.48-23.07)
Enterococcus foecalis [19,23 262830 18 124 (024-228)
Sraphyvioooccus haemob/ricus 11 041 (0.1-0.82)
[20.24.27,29.30]
Sraphyloooccus capits 9 044 (D.25-3.54)
Strep oo orus rulans 2 0,12 (D.10-0.14)
Paratyphoid C coli 2 020 (D.16-024)
Serep bocoorus viridans 2 4.19 (1. 42-649G6)
Sirep oo orus preumoni e 3 739 (590-19.58)

— Strep booooous mlILs 2 0.17 (D.05-029) Fungi
Serepiocoorus o is E] 0,05 (0.05-016) . )
Strepococcus safivarius 2 31.97 (29.32-34.62) ":f'md'd“ albicans
Streplococrus agala ctice 2 936 (0.28—18.43) Cendida pam psiloss

Candida tropicalis

Sepsis

AB Stewardship

Sepsis por microflora? —>
Contaminacion
<0,5ng/mL

Sepsis por patdégenos
oportunistas
<1ng/mL

“No  descartar gravedad:
Resistencias intrinsecas a AB”

Sepsis por patdogeno “real”

>1ng/mL

Cut-Off 10,3 : > GN

19 1.11 (0.41-224)
5 0.79 (0.40-1.70)
2 537 (0.29-10.45)

LTRI

S.T. Yan et al. / American Journal of Emergency Medicine 35 (2017) 579-583
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2. Sepsis & PCR

Prediccion de Hemocultivos
positivos en UCI

Enterobacterias

.
.
.
s GP

15

10

~ | Hongos
=

PCT concentration (ng/mL), mean £ SD

Sensibility

Sensibility

Gram Negativos (n=141)

1,0

0,84

[

0,2+

1 - Specificity

~— CRP
— PCT

Reference line

Gram Positivos (n=106)

Reference

¥ — CRP
,ﬁ — PCT

0.8 {

r
0,61 r

J}J
(_f
0,4 f_f
s
0,2 ‘J_fr'
0,0 T T T T
00 02 0.4 0.6 08 10

1 - Specificity

line

Sensibility

Sensibility

Sepsis

AB Stewardship

LTRI

Enterobacterias
- EN
0,84 J_/J JJ—'—
T _I‘_I
0,6 JI—‘
j 7 PCT
/A
0,2+ f“’"{__rr
) A . PCR
1 - Specificity
Hongos (n=11)
| =
T;FJ
"' FH

1 - Specificity

Bassetti et al. Critical Care (2018) 22:252

13
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2. Sepsis & CPR: UCI

APACHE lI-Score
1000 100

*
100 W

10

-

CRP
PCT

1k

= =54 — =
10 n=2 n=54 n=193 n=67 5

A * “ -
<9 10-19 20-29 > 30 <9 10-19 20-29 >30
SOFA-Score

/X o P

10 n=32 n=161 n=106 n=7 0.1 - . .

mg/ 1-6 7-12 13-18 19-24 ng/ml 1-6 7-12 13-18 19-24

|| Uolien|eAs yijeay dluoayd
pue AbojoisAyd a1ndy

1000

CRP
PCT

1"

JUsWISSasse
ainj|ie} uebio |ennuanbas

-
M Meisner - Clinica chimica acta, 2002 - Elsevier 14 min dl'ay
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2. Sepsis — ;PCT Siempre alta? T

DAMPs

()

Lymphocyte )
27 5
2

IL-6 IL-8 TNF-a

liver injury

Falla Hepatica
Damage-associated molecular patterns (DAMPs)

-
Journal of Clinical and Translational Hepatology 2019 vol. 7 | 51-55 m I n dray
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3. AB Stewardship

shock

Sepsis
0.5ng/
mli
PCT algorithm
infection e
0.05ng/
mli

Serum PCT
level during

sepsis

>0.5ng/mli

0.25-
0.5Sng/mi

O.1-
0.25ng/mli

<0.1ng/

Sepsis

L1

AB Stewardship LTRI

Antibiotic
strongly
encouraged

Antibiotics
encouraged

Antibiotics
discouraged

Antibiotics
strongly
discouraged

Procalcitonin: a promising diagnostic marker for sepsis and antibiotic therapy
Published online 2017 Aug 3. doi: 10.1186/s40560-017-0246-8
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3. AB Stewardship

AB Stewardship

Sepsis
------------------------- Guidelines for starting of antibiotics*
Concentration Concentration 20-25 Concentration 20-5 Concentration 21 pg/L
<0-25 pg/L and <05 pg/L and <1 pg/L i
Antibiotics strongly Antibiotics discouraged Antibiotics encouraged Antibiotics strongly
discouraged encouraged

\4

v

obtain a second procalcitonin concentration 6-12 h later

Guidelines for continuing or stopping of antibiotics

If blood sample taken for calculation of procalcitonin concentration at early stage of episode,

v

v

.

v

Concentration
<0-25 pg/L

Stopping of antibiotics
strongly encouraged

Decrease by 280% from
peak concentration,

or concentration
20-25 and <0-5 pg/L

Stopping of antibiotics
encouraged

Decrease by <80% from
peak concentration,
and concentration O

20-Spg/L o
v )

Continuing of antibiotics
encouraged

Increase of concentration
compared with peak
concentration and

concentration 20-5 pg/L 00
(—

v

Changing of antibiotics
strongly encouraged

LTRI

Clin Biochem Rev 38 (2) 2017 - UCI

mindray
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3. AB Stewardship: No UCI

Antibiotic Initiation
PCT Value Antibiotic Use Recommendation Discussion
<0.1 ng/mL Strongly discouraged o Repeatin 12 to 24 hours if needed
o <0.1 ng/mL consider nonbacterial
0.1 —0.24 ng/ml. | Discouraged diagnosis
O =0.24 — 0.5 ng/mL | Encouraged O Consider repeating every 24 hours to
O evaluate the opportunity for early
Q =05 ng/ml Strongly encouraged cessation

Antbiotic Discontinuation®

PCT Value Antibiotic Use Recommendation Discussion

e ) * Not rec nde .
<0.25 ng/mlL or Cessation strongly encouraged . Not recomime ndr:d for the B
drop by 90% immunocompromised, endocarditis,

0.25 to 0.5 ng/mL osteomyelitis, and skin & skin structure
k JPRES 1 i ) R . ..
Cessation encouraged infectionis

or drop by 80%

o 0.5 ng/ml and .- :
Continuation encouraged

Q drop <80%

Procalcitonin Impacts ABX Use and Outcomes - 2017 mindray



Sepsis AB Stewardship
~S C a4
PCT .
I PCT 51-PCT
3. AB Stewardship Pra-PCt Rt PCT
(n = 985) (n = 11&7)
(-5 - ——
. 5. 20 A
- Prospectivo o, =
- 9anos - g
- n=1252 k- s
= 15- Z
S g
2 =
. SEETE E
Vi £
\ + 4 =
v [a W
Costos al : : 27
; Sobre-infecciones
sistema
0 , _ :
2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
DOT] 10.5 24.8 13.1 17.2 11.3 9.2 8.1 11
Pre PCT Post PCT % Reduccion P value
Dias de terapia (DOT) 17,0 (8,5-22,5) 9,0 (6,5-12,0) 47 < 0,01

LTRI

Procalcitonin Impacts ABX Use and Outcomes — 2017 (4 years follow)
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Sepsis AB Stewardship LTRI

4. LTRI: Infecciones del Tracto Respiratorio Inferior

PCT algorithm for patients with respiratorytract infection

PCT

(ug/L)

Bacterial
Infection?

Recommendation for Important considerations and
antibiotics

overruling criteria

10

0.5

0.25

0.1

0.01

L Ll

likely

very unlikely

AB YES! - Consider the course of PCT
- If antibiotics are initiated:
- Repeat PCT on days 3, 5, 7; stop antibiotics using the same cut offs
- if peak PCT levels are very high, then stop when 80-90% decrease of peak
AB Yes - If PCT remains high, consider treatment failure
- If Antibiotics are withheld, control PCT after 6-24 hours
AB No 20k SR : i
- Initial antibiotics can be considered in case of:
- Respiratory or hemodynamic instability, severest comorbidities, ICU admission
AB NO! - PCT < 0.1 ug/L: CAP with PSI V or CURB >3, COPD with GOLD IV
- PCT <0.25 ug/L: CAP with PSI IV & V or CURB >2, COPD with GOLD Ill & IV

[
Schuetz et al. BMC Medicine 2011, 9:107 http://www.biomedcentral.com/1741-7015/9/107 m I n dray
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4. LTRI

Tiempo de
Exposicion a AB

ﬁi Escalamiento

I

Ili Des-escalamiento

COPD, chronic obstructive pulmonary disease.

- 0,
Al patients (n=1359) 20%
100+

1 EPrCT
80+ ] [J Control

Patients Receiving
Antibiotic Therapy, %

O_ L - L L
0 1 3 5 7 9 11 >18

Time After Study Inclusion, d

No. of patients
PCT 506 484 410 306 207 138 72 46
Control 603 6589 562 516 420 324 157 100

Exacerbation of COPD (n=228)
100+

807 -31%
60+
40+

204

Patients Receiving
Antibiotic Therapy, %

0 1 3 5 7 9 11 >13
Time After Study Inclusion, d
No. of patients

PCT 56 47 30 23 16 6 4
Control 79 78 67 568 40 20 5 4

N

Sepsis AB Stewardship

Community-acquired pneumonia (n=925)

] _ - 10%

0 1 3 5 7 9 11 >13
Time After Study Inclusion, d

417 410 359 272 181 126 64 41
461 453 444 426 361 292 146 91

Acute bronchitis (n=151)

] - 56%

0 1 3 5 7 9 11 >13
Time After Study Inclusion, d

6 M 9 3 3 1 1
41 38 3 19 8 3 0

o =

LTRI

JAMA. 2009;302(10):1059-1066. doi:10.1001/jama.2009.1297 | Egyptian Journal of Chest Diseases and Tuberculosis (2013) 62, 687—-695

21 mindray
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4. LTRI & CRP

Prognostic assessment in community-acquired pneumonia.

a) 500 . b) 40 . : d B
’ < - 351 : "
400+ L o .: ; . . ] ° :. °
" ° . (% n % 30 :: S ° : | ]
T o30{ .+ ® * ¢ = § SN - 2
> : 8 8 ¢ o ¢ £
g A% SRS S B TS G >
& 200 R ) g 5] pgh { 4 o
O - 3 { é ° 1( z a
100- - S B ? = & i
: 3 s ¢ > |
SS1 IS 1A
0 g ’ - 0 N ..
| i u v Vv
PSI: pneumonia severity index PSl case
Delta PCT = PCT Peak —PLT current 100% Antibiotic therapy may be discontinued if
PCT current PCTcurrentis < 0.25 ng/mL or if the APCT > 80%

[ |
M. Christ-Crain, and B. Milller Eur Respir J 2007;30:556-573 mindr ay



Consideraciones especiales en la
interpretacion de PCT

Oncologia Recien Gestantes
Nacidos

mindray



~ PCT ~ Thyroid gland
Pacientes Oncologicos 3

$ |

C-cell \
Physiology ! ) PCT <0.1 ng/mL
0,490 Pathology AR

20 / |
! I \
E . / / 1 \ \\
Sepsis // W \ \\\ Cancer
E 15 o (f !( ’ \.‘}‘ .
= y - wWol )W i
= \ Jl / o ‘
o 10 D A ¢
\
E " ' | +
| \ |
[
u /’ / J \
n (\/' \~
Proinflammatory cytokines expression
-ué'i.
1 Wnt pathway
1 ROS generation
| DNA methylation
[
Durnas B, Watek M, Wollny T, Niemirowicz K, Marzec M, Bucki R, Gézdz S. Utility of blood procalcitonin concentration in the management of cancer patients with y
infections. Onco Targets Ther. 2016;9:469-475 m I n dra
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Recién Nacidos

200 1] ’
10 ng/mL g gwo- o o a o
24 horas = £ E > 10 ng/mL
¥ 5
2 ng/mL - )
Dia 2

(1] ﬁi 1l2 1[3 24 30 a6 42 48
Time (h) Time (h)
o..‘
. o..‘.

- ®
@

[ ] @

Q) S

Infect Dis, 1998;26:664-72 mindr ay
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Gestantes

Células Estromales & Trofoblasticas

¢ == .= [EPPED PP D DD DD D D U D i g g et ot s et b

Tuble 2 Evolution of PCT levels (median and ranges) at the end of pregnancy and in the postpartum according to the mode of delivery.

‘ Vaginal delivery (n=31) - Cesarean section (n=29) P-value
#

Range Median ~ Women (n)

&
2
<)
=
S
<
a.

n* Range Median ~ Women(n)

with values with values
>0.25 pgll =025 pgll
AM-Bweeks 2 001007 0.4 0 g 003008 0.0 0 0.14
At 36-40 weeks 31 001011 008 0 X 003-0.10 007 i 0.05
At delivery i 001015 007 0 X 002-0.11 007 0 040
At day 2-3 3 003-5.00 007 2 5 005-05 010 3 ] <001 \ Endothelial
At day 10 b 002-0.12 005 0 2 003-0.10 007 0 <001 dysfanction

*Two samples at 24-28 weeks, one during labor, two at D2-3 and seven at D10 were missed.
**Twenty-one women were included at 35-36 weeks of gestation when the indication for cesarean section was established. No sampling
at 24-28 weeks.

Self-amplifying loop

ﬁ < 0,25 ug/L | ng/mL

-
Clinical & Experimental Immunology, Volume: 198, Issue: 1, Pages: 37-46, First published: 13 May 2019, DOI: (10.1111/cei.13311) m I n dray
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Mindray

/ incubati Incubation RLU
ncubation .
_I_ ' 37°C / _I_ 3? C \;;
_I_ ' — Concentration
Wash :
Paramagnetic 25 ul Sample Substrate & -
microparticles :ﬂ:z
AP )
< 0,05 ng/mL
Linearity Range Precision - Samplegy Time to First
System Sample Type (ng/mL) (total, CV) Dilution Volume Result
g9 : (WL) (min)
serum, plasma 14
Mindray (EDTA, sodium heparin, 0.02 100 <8% ' 25 17

lithium heparin) (auto & manual)

mindray



~ PCT ~

Conclusiones

PCT como marcador de carga bacteriana y severidad de la
infeccion (bacteriana y micética)

Relacién PCT — Uso racional de AB: tiempo de terapia AB +
costos para el sistema

PCT y otros marcadores (PCR): mayor correlacién con severidad
de la infeccidon y prondéstico en menos tiempo

PCT y AB: Terapia escalamiento y desescalamiento -> Decision
médica

mindray
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