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LABORATORNIDIAGNOSTIKA V GASTROENTEROLOGII Kocna P.

DIAGNOSTIKA PANKREATU
AKUTNI, CHRONICKA PANKREATITIDA
EXOKRINNIi FUNKCE PANKREATU
PANKREATICKE ENZYMY V SERU, STOLICI

DECHOVE TESTY
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ENDOKRINI - EXOKRINNi PANKREAS
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Pancreatic islets
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gall bladder)
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http://pharmatips.doyouknow.in/Articles/Human-Anatomy/
'uman-Anatomy-Physiology-Of-Pancreas.aspx.
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\| ENDOKRINI - EXOKRINNI PANKREAS
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ENDOKRINI - EXOKRINNI [RSNGB W
PANKREAS "

Islet of
Langerhans

Intercellular EXOKRINNi
canaliculi PANKREAS

Centroacinar cells

The role of protein synthesis and digestive enzymes in acinar cell injury
Nature Reviews Gastroenterology & Hepatology 10, 362-370 (June 2013)
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ENDOKRINI - EXOKRINNI PANKREAS

EXOKRINNI
INSUFICIENCE
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ELASTAZA
TRYPSIN
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SOMATOSTATIN
PPP - PROTEIN
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ENDOKRINI - EXOKRINNi PANKREAS
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ENDOKRINNI PANKREAS

LANGERHANSOVY
OSTRUVKY

4 ;_5,3 A Ay Robert Sorenson and Todd Clark Brelje
' U ‘_ﬁ ¢ University of Minnesota, USA
i t’l’; L ‘#* g * My Three color fluorescence confocal microscroscopic infagelof;
AR A g _'J an isolated islet of Langerhans. The green cells are inSpii
‘ﬁ Ny containing beta cells, the blue cells are glucagon contaiffify
: -#’J_.—'- < alphaicells and the redicells are somatostatin containijgls

delta cells, gamma cells - pancreatic polypeptide proteinr
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UKAGON

GLYKOGEN

GLUKOZA
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Insulin ~ take up more

glucose

y
Beta cells“\‘
of pancreas stimulated

to release insulin into
the blood

Blood glucose level
declines to a set point;
stimulus for insulin
release diminishes

Liver takes

up glucose

High blood and stores it as
glycogen

glucose level

Stimulus:

Rising blood glucose ' —T 1 -
level (e.g., after eating |

a carbohydrate-rich - ==
meal) Homeostasis: Normal blood glucose level

(about 90 mg/100 mL) Stimulus:

Declining blood
. . ) L i )] | | Y I | glucose level
| A ) I _—) - [ S - (e.g., after

> skipping a meal)

v

o &

Blood glucose level
rises to set point; —
stimulus for glucagon Alpha

release diminishes cells of
pancreas stimulated

to release glucagon
Liver into the blood
breaks down

glycogen and Glucagon
releases glucose

to the blood

Copyright ® 2005 Pearson Education, Inc. Publishing as Pearson Benjamin Cummings. All rights reserved.
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PROGLUKAGON - GLUKAGON - GLP

42 amino acids

- o

| N-terminal C-terminal
proGIP peptide peptide

A A
PC1/3 PC1/3

Posttranslational cleavage
by PC1/3
in endocrine K cells

i |

1 42
GIP YAEGTFISDYSIAMDKIHQQDFVNWLLAQKGKKNDWKHNITQ

DPP 4
GLP-1 HAEGTFTSDVSSYLEGQAAKEFIAWLVKGR

L

Posttranslational cleavage
by PC1/3
in endocrine L cells

proglucagon PC1/3 I PC1/3

GRPP | Glucagon |IP-1| | GLP-1__ |iP-2| GLP-2

< > < >

30 amino acids 33 amino acids

The Role of Incretins in Glucose Homeostasis and Diabetes Treatment
(im W, Egan JM. Pharmacol Rev. 2008 Dec; 60(4): 470-512.
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REGULACE GLUKOZY - INKRETINY

. POTRAVA
_——.

Glucose Dependent

1 TKANOVE SPOTREBY

N Insulin

GLP-1, GIP

] INSULIN

v

INAKTIVACE
GLP-1, GIP

>

GLUCAGON

| GLUKOZY
\AGAY|

Glucose Dependent
V' Glucagon

| JATERNI PRODUKCE




LABORATORNIDIAGNOSTIKA V GASTROENTEROLOGII Kocna P.

REGULACE GLUKOZY - AMYLIN, NEUROSEKRECE
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INSULINOVY UNECNA
RECEPTOR MEMBRANA

TE TRAMER \
RECEPTOR | TYRC
B -subunit || KINAZ

20, 2B
ATP

(=

HORMON IRS -1
INSULIN. g ‘ INSULIN RECEPTOR
“ SUBSTRATE
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L E ‘
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) 3-KINASE
EXTRACELULARNI CYTOSOL
PROSTOR \
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Insulin Receptor Pathway
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DIABETES MELLITUS L.TYPU - IDDM,
DESTRUKCE B-BUNEK LANGERHANSOVYCH OSTRUVKU

J B - bunky INSULIN

o

pEdl o - buiiky GLUCAGON

5 - buiiky GASTRIN =3

-

DESTRUKCE
FIBROZA
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GLYKOVANY HEMOGLOBIN

Glykace hemoglobinu
> rychla tvorba labilni Schiffovy baze (aldimin)
» pomaly Amadoriho presmyk za vzniku stabilniho
ketoaminu (ireversibilni)
» koncentrace zavisi na koncentraci glukozy a
polocasu zivota erytrocytu

H

|
Hb-N._. Hb-N
N¢—H S CHa2

H—C —OH (_|';:O

|
HO—C—H o HO—C—H

H—C —OH Ap'ladoriho H—C —OH
presmyk |

H—C—OH H—C—OH

CH20H CH20H

Aldimin Ketoamin
(Schiffova baze)
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GLYKOVANY HEMOGLOBIN

Glucose

Oo0

Glycated Hemoglobin

A red blood cell lives for approx Glucose naturally binds to
120 days hemoglobin

Hemoglobin is contained in the ‘This binding creates glycated
red blood cell hemoglobin (HbAlc%

Bridging the Gap in Glucose Monitoring. Warlow T. The Pathologist 2015-09-29
ttps://thepathologist.com/subspecialties/bridging-the-gap-in-glucose-monitoring
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Glukéza < 5.6 mmoll — Vylouéeni
pc'ostprar]diélnfa Glukdza v plazmé ) - diabetes mellitus
(na!h?dqy ?flber) Zilni krve nalacno = "

+ klinické priznaky
DM >5,6a<7,0 mmol/l
{} {} \r\ =56 Mol aie gluk6za nalacno
%11,1 mmo|/ﬂ [<11,1 mmoI/INZ 7,0 mmol/l] pacient s rizikem DM, (IFG)
ebo IGT v anamnéze

3 e 2
\ Glukéza v plazmé Zilni krve

_ OGTT - WHO < 7,8 mmol/l dvé hodiny
Opakuj odbér (Zatez folg gitkoy | po ZAt&Zi
Zilni krve nalaéno odbeér Zzilni
krve nalaéno

[ ] ] o . ( Glukéza v plazmé Zilni krve
] :f\l/ 2 tee [‘t'gd,'_;‘y >7,8<11,1 mmol/
> 7,0 mmol/l ||< 7,0 mmol/l \ PO zatezi ) dvé hodiny po zatézi
. 3
Diabetes mellitus
(DM)

|

NS

p
Glukéza v plazmé Zilni krve

>11,1 mmol/l Porusena gluk6ézova
dvé hodiny po zatézi tolerance

(IGT)

Laboratorni diagnostika a sledovani stavu diabetu mellitu
Ceska spoleénost klinické biochemie CLS JEP a

Ceskd diabetologicka spoleénost CLS JEP

@ Friedecky B. - http://www.diab.cz/modules/Standardy/sledovani.pdf
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DIAGNOZA DIABETES MELLITUS s HbA,_

Stanoveni HbA, . v pIné krvi

l L

HbA4 c 38-48 mmol/mol
Hb

|_’ Druhy nezavisly test stanoveni HbA, .

mmol/mol

HbA ;. 38-48 mmol/mol HbA. < 38'm
+ klinicke priznaky Dalsi postup Vylouceni
= diagnoza DM dle hladiny glukozy a oGTT DM

Diabetes mellitus - laboratorni diagnostika a sledovani stavu pacientu
20 Friedecky B., Kratochvila J., Springer D. et al. Klin.Bioch.Metab. 2016, 24/1: 39
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LABORATORNI DIAGNOSTIKA DIABETU

Tabulka 5. Schéma zakladniho a rozdifeného vysetfeni pfi diagndze diabetu nebo poruch G homeostazy

Typ DM nebo poruchy Vysetieni zdkladni Vysetieni specialni

Zvysené riziko DM m glykemie nala¢no 5,6-6,9 mmol/l = nejsou indikovana pausalng, [ze
(dfive pre-diabetes) m 0oGTT 120 min.: 7.8-11,0 mmol/I individualné, dle zhodnoceni ana-
m glyk. HBA :3,9-4,6% (dle IFCC) * mnézy a komorbidit

DM 1.+ 2. typuy, = glykemie nala¢no nad 7,0 mmol/| DM T1: snizeny Cpeptid,
LADA, MODY m glykemie nela¢na nad 11,1 mmol/| pozitivni Ab-GAD a IC
= 120 min. oGTT: nad 11,1 mmol/! LADA: normélni Gpeptid
= glyk. HBA :nad 4,6% (dle IFCC) * pozitivni Ab-GAD, IC a |A-2
MODY: genetické vysetfeni

Gestaéni DM (GDM) m OGTT ve 24.-28. tydnu gravidity: nejsou jiz indikovany modifikované
0 min.: nad 5,6 mmol/| testy oGTT typu O"Sullivan
60 min.: nad 10,0 mmol/| ¢i Glucola test
120 min. nad 8,6 mmol/|

@ C-peptid - od diagnézy ke klinice. Solar S. Interni Med. 2011; 13(12): 481-486
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DECHOVY TEST s '3C - GLUKOZOU

15- N\
141 NON - neobézni kontroly
13- OBES - obézni kontroly

12- DIAB - diabetici 2.typu

11+
10+
9_

SN X

5 13C (DOB) za 90 min
25 mg 3C-glukdzy

g1 OO N O

Comparison of the [13C]Glucose Breath Test to the Hyperinsulinemic-Euglycemic

Clamp When Determining Insulin Resistance
Lewanczuk RZ, Breay WP, Toth EL.: Diabetes Care 2004; 27: 441—447
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DECHOVY TEST s '3C - GLUKOZOU

C3, C4 C2,CS C1,C6

1 Glucose l l l
C1 Cc2 C3

Pyruvate

CO, is produced when
pyruvate is decarboxylated.

e

g (i:—OH Acetate

TCA cycle

Investigation of Metabolism of Exogenous Glucose at the Early Stage and Onset
of Diabetes Mellitus in Otsuka Long-Evans Tokushima Fatty Rats Using
[1, 2, 3-13C]Glucose Breath Tests. Kawagoe N, Kano O, Kijima S, Tanaka H,
Takayanagi M, Urita Y. PLoS One. 2016; 11(8): e0160177
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EXOKRINNi PANKREAS - SEKRECNI ACINY

PANKREATICKE ENZYMY
pH OPTIMUM

Centroacinarni
bunky

a - AMYLAZA 6.5 -7.2
LIPAZA 7-9
FOSFOLIPAZAA, 58-7.7
FOSFOLIPAZA B 6
ELASTAZA 8.6

TRYPSIN 7-9
CHYMOTRYPSIN 7.5-8.5
KARBOXYPEPTIDAZA 7.5-7.8

KALIKREINY 7-8
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REGULACE PANKREATICKE SEKRECE

0.7 |/den\@KRE@

0707,C PZ

PANKREATICKA

STAVA

HCO;-, VODA
2.0 1l/de

7

= —— 4

7 \Tm\ B SPECIFICKA STIMULACE HORMONY
\\\\»w«/ 1 SEKRETIN
L CHOLECYSTOKININ = PANKREOZYMIN
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ONEMOCNENI PANKREATU - PANKREATITIDA

\MARSEILLE-ROME KLASIFIKACE
Pankreatitida

Trvalé zmeéeny - NE Trvalé zmény - ANO

Akutni pankreatitida Chronicka pankreatitida

Zanétliva

26
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ONEMOCNENI PANKREATU - PANKREATITIDA

™~

DIETNi CHYBA |

v 3

Tissue injury:
‘___ @ INFEKCE
AL -
A , © iy
Activated enzymes
S . © TRAUNMA
- - i Acinus:
ZLUCOVE R\R I i
: * leakage of
KAMENY enzymes
Vessel wall
Necrosis:
* hemorrhage Enzymaitic fat
* g2nzymeas in bloodsiream tissue necrosis

modified from: http://www.library.oit.edu/ereserves/data/DH203Cope6b.ppt
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SPOUSTECI
MECHANISMUS

»

ALKOHOL
ZLUC.KAMENY
JINE
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AKUTNI PANKREATITIDA - PATOGENEZE
POSKOZENI BUNECNA UVOLNENI ‘ DUSLEDKY,
ACIN. BUNEK AKTIVACE MEDIATORU PROCESY
AKTIVACE NEUTROFIL IL1, IL6, ILS, LOKALNI
ACINARNIHO MONOCYT IL10, IL11, ABSCES
TRYPSINOGENU LYMFOCYT TNF, NO, PAF NEKROZA
EPITHEL
l SYSTEMOVE
- . ARDS
UVOLNENI SOK
PANKREATICKYCH
EMZYMU
TRYPSIN
ELASTAZA
FOSFOLIPAZA
DALSI

PAF - PLATELET ACTIVATING FACTO
TNF - TUMOR NECROSIS FACTOR-a
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AKTIVACNI KASKADA PANKREATU

ENTEROKINAZA

TRYPSINOGEN s | TRYPSIN

PROELASTAZA mmmmm)

ELASTAZA

CHYMOTRYPSINOGEN mmmmsl

CHYMOTRYPSIN

Kocna P.

PROKARBOXYPEPTIDAZA mummnl)-

KARBOXYPEPTIDAZA

+

TAP - TRYPSINOGEN ACTIVATION PEPTIDE

29 CAPAP - CARBOXYPEPTIDASE B ACTIVATION PEP
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ACTIM™ PANCREATITIS DIPSTICK - TAP TEST

IMUNOCHROMATOGRAFICKY RAPID TEST
PRO DETEKCI TRYPSINOGENU 2 V MOCI
MONOKLONALNi PROHLATKOU

DOBA VYSETRENI - 5 MIND)
CITLIVOST TESTU - 50 pgll
VYROBCE - Medix Biochemica %

Pancreas. 2005 Apr;30(3):243-7. Chen YT, Chen CC,

Wang SS, et al.: Rapid urinary trypsinogen-2 test strip in the
diagnosis of acute pancreatitis.

Hepatogastroenterology. 2002 Jul-Aug;49(46):1130-4.
Kylanpaa-Back ML, Kemppainen E, Puolakkainen P, et al.
Comparison of urine trypsinogen-2 test strip with

serum lipase in the diagnosis of acute pancreatitis.

J Clin Gastroenterol. 2002 Apr;34(4):459-62. Smotkin J,
Tenner S.: Laboratory diagnostic tests in acute pancreatitis.
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KOMPLEX TRYPSINOGEN - PSTI

TRYPSIN JE INHIBOVAN
PANCREATIC SECRETORY TRYPSIN INHIBITOREM
SCHOPNY INAKTIVOVAT AZ 20% TRYPSINU \

MUTACE
HP

31 from: Whitcomb DC., www.pancreas.org/assets/hp_presentation/Hereditary_Pancreatitis.ppt
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AKTIVACNI KASKADA PANKREATU

AUTOREGULACNI
INAKTIVACE
AKTIVNIHO TRYPSINU

Trypsinogen

Autoactivation
Trypsin (WT)

&

Proenzymes >:> Enzymes

Autodigestion

Kocna P.

AUTOREGULACNI
INAKTIVACE U HP
BLOKOVANA MUTACI

Trypsinogen

——

Autoactivation
Trypsin (HP)

X

4t

Proenzymes \,:>

Enzymes

B

©Copyright Science Press Internet Services
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MARKERY AKUTNIi PANKREATITIDY

80
:l:é-
x . Z 60
CASOVY PROFIL =
c
® ELISA-elastaza s
Hm Lipaza 20
A Amylaza

O RIA-elastaza
Days

Keima V., Teich N., Reich A., Fiedler F., Mossner J.

Polyclonal pancreatic elastase assay is superior to monoclonal assay
for diagnosis of acute pancreatitis
Clinical Chemistry 1997, 43: 2339-2344
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AMYLAZA
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ENZYMY
V SERU
3

CHYMOTRYPSIN

ELASTAZA

MAKROAMYLAZA

\
ENZYMY 8
Vot
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MARKERY AKUTNI PANKREATITIDY - MAKROAMYLAZA

AKTIVITA AMYLAZY SEPARACE
pkat/l

SEPHADEXU G-100

Vp =13.1

\

35




LABORATORNI DIAGNOSTIKA V GASTROENTEROLOGII Kocna P.
] S R

36

PROKALCITONIN - MOLEKULARNI DATA

| 900000000890000000gs00000

,«””0»»»....0}'

@ N-ProCT ’

@ caicitonin

@ Katacalcin
Stépeni endopeptidazou
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PROKALCITONIN

PCT JE 116-AMINOKYSELINOVY-PROHORMON

KALCITONINU

SELEKTIVNE ODPOVIDA NA PROCES
SEPTICKE INFEKCE

CASNA A SPOLEHLIVA DIAGNOSTIKA

VZESTUP. PRI SEPSI NENI PROVAZEN VZES
KALCITONINU

VZESTUP PCT MUZE BYT DETEKOVAN JIZ ZA 2
HODINY PO ZACATKU SEPTICKE INFEKCE

SNADNA METODA DETEKCE IMMUNOCHEMICKY.
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CHRONICKA PANKREATITIDA
\

HISTOLOGICKY OBRAZ
CHRONICKE PANKREATITIDY .

HISTOLOGICKY OBRAZ
PANKREATU

e

'

M
'_i';‘t:ir' ACI
! ; _

38
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CHRONICKA PANKREATITIDA

FIBROZA
PSEUDOCYSTA | ‘

Nerve !
trapping [/ \p

KALCIFIKACE |

LITHIAZA

modified from: http://www.library.oit.edu/ereserves/data/DH203Cope6b.ppt
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CHRONICKA PANKREATITIDA

KLINICKA PREVALENCE
7 :100 000

\ Alcohol,
Idiopathic, 70%
20%

"Pancreatic duct obstruction
Tumor
Trauma
Pancreas divisum
Fibrosis
Cystic fibrosis
Hyperlipidemia

CYSTICKA Fi
1:1600 -1 : 2500 PORODU

Hyperparathyroidism
Gullo L., Eur. J. Pediatrics 1997, Oct;156(10): 770- 772

Elastaza-1 ve stolici u déti s cystickou fibrézou (cut-off level 132 mg/g) specificita je
100%, senzitivita je 96%.

Lankisch PG. Curr Gastroenterol Rep. 2004 Apr;6(2):126-31.
Now that fecal elastase is available in the United States, should clinicians start using it?
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CHRONICKA PANKREATITIDA - DIAGNOSTIKA

ERCP
EUS
CT

us
MRCP

ZOBRAZOVACI METODY  |&
10008  5-10% |

95/65
96/65
90/55
80/50
95/60

N ANAMNEZA, SUBJEKTIVNI

KLINICKA VYSETRENI

OBJEKTIVNI NALEZ,
EFEKT TERAPIE

700% 0.1%
550% he
200% ne
600% ne
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METODA

KOMPLEXNI DIAGNOSTIKA
DIAGNOZA, STAGING/GRADING,
FOLLOW-UP, MONITORING TERAPIE

S-CCK
Trypsin
PLT
FChT
FELA

95/75
90/50
90/50
85/35
95/55

LABORATORNI METODY

4005
100$
2005
100$
100%

ne
ne
ne
ne
ne

SENZITIVITA TEZKE/LEHKE FORMY CENAS$ % KOMPLIKAC
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CHRONICKA PANKREATITIDA - ZOBRAZOVACI METODY

ERCP
SNURA PEREL

ERCP
PAPILA MINOR
ERCP KLASIFIKACE D.WIRSUNGI

PANKREATITID D.SANTORINI

42




LABORATORNIDIAGNOSTIKA V GASTROENTEROLOGII Kocna P.
] I—__
CHRONICKA PANKREATITIDA - ZOBRAZOVACI METODY

Stomach

—— Common g
- ile duct (CBD) ¢

[ |
Main pancreatic duct
‘ greaterithan 1.5x
& normal width |
i Endoscope viewing major oh : T,
g , ¥ papilla (MP) in duodenum : il
/ - =" (blue = contrast medivm)

f“”‘.{ :

=

£

S
Y Increased

tortuosity of
main duct

Chronic Pancreatitis. Anthony N. Kalloo, Lynn Norwitz, Charles J. Yeo

http://www.hopkinsmedicine.org/gastroenterology hepatology/
_pdfs/pancreas_biliary_tract/chronic_pancreatitis.pdf
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CHRONICKA PANKREATITIDA - ZOBRAZOVACI METODY

44

ERCP
KALCIFIKACE
WIRSUNGU

CT
KALCIFIKACE
WIRSUNGU

adam.com
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CHRONICKA PANKREATITIDA - DOPORUCENI

™~
Which test is clinically indicated
for diagnosing exocrine pancreatic insufficiency (PEI) ?

Statement 3-6. In a clinical setting, a non-invasive pancreatic function test
(PFT) should be performed. The FE-1 test is feasible and widely available and
is therefore most frequently used in this setting, while the 13C mixed triglyceride

breath test (13C-MTG-BT) offers an alternative. The s-MRCP test may also be

used as an indicator of PEI but provides only semiquantitative data.
(Grade 1B, agreement)

|s a pancreatic function test required for the diagnosis of CP?
Statement 3-7. A function test is required for the diagnosis of CP.
(Grade 2B, strong agreement)

Should a pancreatic function test be performed at the time of diagnosis?
Statement 3-8. Every patient with a new diagnosis of CP
should be screened for PEI. (Grade 1A, strong agreement)

Lohr M. - HaPanEU/UEG Working Group. United European Gastroenterology

evidence based guidelines for the diagnosis and therapy of chronic pancreatitis
45 (HaPanEU) UEG Journal, 2017, Vol. 5(2) 153—199
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Review témeér 1000 publikaci za 35 let

TESTY EXOKRINNI FUNKCE PANKREATU — TRENDY ZA 30 LET

100% ~

80% -

60% -

72h FAT
40% -

20% -

0% I I

1970 1975 1980 1985 1990 1995 2000

13C-BT RFELA RmFCHT WmFAT HELUNDH W PLT mBT-PABA m SCCK

Boeck WG, Adler G, Gress TM. Pancreatic function tests:
46 When to choose, what to use. Current Gastroenterol Rep. 2001;3:95—100
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TESTY EXOKRINNI FUNKCE PANKREATU — WJG 2017

I

TEST VYHODY NEVYHODY

S-CCK, ePTF VYSOCE CITLIVY INVASIVNI, P8lJZE SPEC.CENTRA

ZLATY STANDARD NUTNA DIETA,
MONITORING PERT NEPRIJEMNY

72h STOOL FAT s STOLICE,

FE-1 JEDNODUCHY, DOSTUPNY | NiZKA CITLIVOST PROJSHREDNIP

ACID STEATOCRIT | KORELUJE S CFA CHYBI STANDARDIZACE

CITLIVY PRO STREDNI PElI | POUZE SPEC.CENTRA, POS

13C. C
C-HTe MONITORING PERT PRI NE-PANKREAT. MALABSORPC]

Sperti C, Moletta L. Staging chronic pancreatitis with exocrine function tests:
47 Are we better? World J Gastroenterol. 2017 Oct 14,;23(38):6927-6930
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REFERENCNI METODY

Kvantitatini stanoveni tukl ve stolici

je stale povazovano za zlaty standard

v 72 hodinovém sbéru

48

Erchinger F, Engjom T, Jurmy P. et al.: Fecal Fat Analyses in Chronic
Pancreatitis Importance of Fat Ingestion before Stool Collection.
PLoS One. 2017 Jan 17;12(1):e0169993.
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SEKRETIN-PANKREOZYMIN TEST - “GOLD STANDARD”

> PROVEDENI TESTU
ZAVEDENI ZALUDECNI + DUODENA
STIMULACE i.v. SEKRETIN + PANKREO
ODBER DUODENALNI STAVY. - FRAKCE
> DIAGNOSTICKY. VYZNAM
‘GOLD STANDARD’ FUNKCNICH TESTU
> LABORATORNI TECHNIKA
ANALYZA DUODENALNHO OBSAHU
STANOVENI AMYLAZY, LIPAZY, BIKARBONATU
VYPOCET ‘VYDEJE’ PANKREATICKYCH ENZYMU
> REFERENCNI/HODNOTY.
OBJEM 165-536 ml/h, HCO,- 9.8-39.7 mmol/h
TRYPSIN 9.3-171 j/l20 min AMYLAZA 34-204 j/20 min

ONDY
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SEKRETIN-PANKREOZYMINOVY PRIMY TEST

PRED 30 LETY RUTINNIi TEST
ZALUDECNI + DUODENALNi SONDA
RTG KONTROLA POZICE SOND
i.v. SEKRETIN, CHOLECYSTOKININ
ANALYZA BIKARBONATU
KRITERIUM: 80 - 130 mEg/L
Van Slyke RTUTOVY DETEKTOR

ANALYZA AMYLAZY, LIPAZY

Van Slyke volumetric carbon dioxide gas analysis apparatus.

50

Rosenfeld L.: Clinical Chemistry Since 1800: Growth and Development | =
Clinical Chemistry 2002, 48/1: 186-197
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ENDOSKOPICKY SEKRETINOVY TEST - ePFT

ANALYZA BIKARBONATU
ANALYZA AMYLAZY
DUODENALNI STAVA 2

AUTOMATICKE ANALYZATORY (2“‘>

Secretini.v. o .
Start endoscopy Aspiration of duodenal juice

P e -

Erchinger F, Engjom T, Gudbrandsen OA et al.: Automated spectrophotometric
bicarbonate analysis in duodenal juice compared to the back titration method.
91 Pancreatology. 2016; 16(2): 231-237
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SEKRETIN STIMULOVANE MRI

OBLAST ZAJMU / o
SEMI-AUTOMATICKY POSTUP DUODENUM TENKE STREVO

of exocrme pancreatlc functlon in patlents with cystic fibrosis and healthy
controls. Abdom Radiol (NY). 2017 Mar;42(3):890-899.
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TESTY EXOKRINNI FUNKCE PANKRAETU
PERORALNI PODANI

NEPRIMA — . .
S MDIACEI I STIMULACNI __ | SUBSTITUCNI

POKRM« SUBSTRAT | TERAPIE
S— KUKURIGN :
ZADNA CHLEB !
STIMULLACE 209 RAMA :

ANALYZA
13Cc.MARKERU

]

250mg
130 MTG

SUBSTITUCNI
LIPAZA

ELASTAZA
VE STOLICI

SEKRECNI KAPACITA DIGESTIVNI FUNKCE

PANKREATICKA
LIPAZA

4

GRADING CHP TRAVENI (TUKU)

53
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STANOVENI ELASTAZY-l VE STOLICI

Sch%&cmatic Elastase 1 Stool Test

monoklonalni protilatka

 specificita pankreatickeho proteinu
» stabilita pri pasazi GIT

* nereaguje na substitucni preparaty
 FDA approved test

Bioserv Fecal pancreatic Elastase 1 ELISA e D

polyklonalni protilatka

54
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95

PANKREATICKA ELASTAZA VE STOLICI - FELA x PELA

¥ oF
CELA2A-lysate CELA3A-lysate S ¥
D s 2

IP: Ctrl S1 2 S3 Ctrl S1 S22 S3

55 kDa -

ELISA - DVE ODLISNE METODY:
MONOKLONALNIi PROTILATKA, PROTI ELA1 (CELA1)
POLYKLONALNi PROTILATKA PROTI ELA3A,3B (CELA3A,B)
NORMALNi HODNOTY PRO OBE METODY > 200 pg/g

Weiss FU, Budde C, Lerch MM: Specificity of a Polyclonal Fecal

Elastase ELISA for CELA3. PLoS ONE 2016, 11(7): e0159363
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STANOVENI ELASTAZY-l VE STOLICI

FELA, ScheBoTech
monoklonalni Ab

277 VZORKU STOLICE, ScheboTech x Bioserv ELISA
225 - SHODNY VYSLEDEK TESTU (0 - 100 - 200 scale)
SHODA METOD JE POUZE 81.2%

1200 KORELACNi KOEFICIENT - SPEARMAN'S r = 0.751
1000 | 19x nizka PELA 8B, _ -
normalni FELA = I —
mE g -
800 < o - =
H I | i
| ] ';'l H ' | - |
600 4
s Al _
o o | e
u l. T - " m
40U T B T .
g4 T e
] — ™ - .. ]
000 | R Y FL . u 15x nizka FELA
f_‘ - A l.. l. I - normalni PELA PELA, Bioserv
L B PR F - polyklonalni Ab
0 B | \ i i i | i
0 200 400 600 800 1000 1200 1400
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STANOVENI ELASTAZY-l VE STOLICI - PRI CHP

1 CHP-A |- — CHP-B |7 —{ CHP-C |- 4 CHP-D |+
1400 ].

1200 [ - \\\‘~ﬁ

1000

800

600

400

200

80,2 |

' _

0

368 VZORKU STOLICE ScheboTech ELISA ELASTAZA 1
57 155 KONTROL (NON-CHP), 213 CHP KLASIFIKOVANO A-B-C-D
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EXOKRINNI PANKREATICKA INSUFICIENCE (EPI)

_ . Chronic Cystic
Obstruction of the main - pancreatitis b radis
pancreatic duct by a tumor -

i)

RE
&
B
o 4
=
= N
"
! =
| ,..:-.

Loss of pancreatic
parenchyma after

pancreatic resection
Impaired hormonal stimulation

from the intestine due to
untreated celiac disease

Impaired mixing
of food and
pancreatic juice

Diagnosis and treatment of pancreatic exocrine insufficiency.
_indkvist B. World J Gastroenterol. 2013;19(42):7258
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Kah! S, Walfeifainer P.

| I Exocrine and endocrine pancreatic
SUBSTITUCNI TERAPIE insufficiency after pancreatic surgery.
Best Pract Res Clin Gastroenterol.
2004 Oct;18(5):947-55.

40 - 120 kIU LIPAZY —

[ |
TERAPIE OK NEUSPESNA TH.

KOMBINACE S PPI

TERAPIE OK J

PABA, PLT, 13C-MTG TEST
SE SUBSTITUCI

TERAPIE OK NEUSPESNA TH.

" NEUSPESNATH.
DG. MALABSORPCE
JINE PRICINY MS

59
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13C - DECHOVE TESTY FUNKCE PANKREATU

VOLBA SUBSTRATU

» 13C - TRIOLEIN STEATORHEA > 11 -S

> 13C - HIOLEIN INTRALUMINALNI LIPOIW
> 13C - MIXED SPECIFICITA K PANKREATNGRELIPAZE
TRIGLYCERIDE VYDEJ LIPAZY. < 90 kUIh%d

» 13C - CHOLESTERYL PANKREAT. CHOLESTEROL ESjERAZA'
OCTANOATE STEATORHEA > 11 g/den

> 13C - TRIPALMITIN MALABSORPCE TUKU

> 13C - TRIOCTANOIN TKANOVE POSKOZENI, FIBROZA > 803
> 13C - STARCH SEKRECE AMYLAZY < 10%

> 13C - BzTyrAla KORELACE s PABA testem

60
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METABOLICKE PROCESY 3C-MTG

_ |0,V DECHU

PANKREATICKA LIPAZA

1,3 DI'- STEAROYL

O
CH,-0O - (l‘l - (CH3)16 - CH;
‘ ﬁ) 2 - (13C) - OCTANOYL
CH-O-1C - (CH,)s - CH; i =
‘ o ;K )— Acetyl -

| .. /ﬁ) —— Acetyl -

CHZ = O T C = (CH2)16 = CH3

Acetyl -CoA

JATERNI B - OXIDACE

61 I
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DECHOVY TEST s '3C - MIXED TRIGLYCERIDY

cPDR 13C

40 -
35-
30-
25-
20-
154
10+

N

Control CyFi

13Carbon mixed triglyceride breath test

and pancreatic enzyme supplementation in cystic fibrosis
Amarri S. et al.;: Archives of Disease in Childhood 1997; 76: 349-351

CF bez enzym.suplementace

4800 IU lipazy/kg/potravy

5; 10 mg/kg 3C-MTG

cPDR 6 hodin
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DECHOVY TEST 13C - MTG & ELASTAZA VE STOLICI

CUT-OFF FELA: 200 pglg

Kocna P.

cPDR MTG (%)
100 pg/ —
80,0 e . NORMALNi| CHP-A
N 0 - m S .-l g CHP-B
70,0 | . - g - CHP-C
- — : m N .. .= .- I
60,0 m: o s o " e ‘l‘ NON-CHP
E m H B . m B )
e i " mp = ‘l “ 4 7
50,0 i k" 8 g e "om
- o = u B | ' ... B |
#U,0 s ] . "l =
‘ T R = CUT-OFF
30,0 —= = -
‘ B Ii
—
ZLAURES E 220 DECHOVYCH TESTU 3C-MTG
g 122 CHP - 62 KONTROL (NON-CHP)
10,0 PATOLOGICKY. SHODA MTG & FELA - 80.2 % (170/212)
050 T I : I I I I I I I I I
50 50 150 |250 350 450 550 650 750 850 950
63 FELA pg/g
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DECHOVY TEST 13C - MTG & ELASTAZA VE STOLICI

CUT-OFF FELA: 200 pglg

Kocna P.

cPDR MTG (%) :
00  o0wuola | | NORMALN | 87.9 % PACIENTU CHP-B
’ NORMALNi HODNOTA
70,0 MTG TESTU > 30.0 %
O O
60,0 u:
A4 N -
20,0 - § O
m = - N
40,0 -
: = " CUT-OFF M
30,0 —=—
20,0 "5 7 SOUBOR CHP-B (n=33)
' BEZ KLINICKYCH PROJEVU ZTRATY FUNKCI
10,0 NEMAJi DIABETES, STEATORHOEU
0;0 | | | | | | | | | |
50 50 :150 (250 350 450 550 650 750 850 950
64 FELA nglg
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http://www1.If1.cuni.cz/~kocna/glab/glency1.htm
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Skupina metodik funkea HON MiniEncyklopedie laboratornich mEtI v e 1y
tenkého stieva, @ G t L b
malabsorpce, screening i QS ro Q
céliakie, stievni 0212018

propustnost, bakterialni p— o = -
perdistani Protilatky ke tkanove transglutaminaze {atTG

Tkanova transglutaminaza ma pfimy vztah k patogenezi onemocnéni a byla popsana jako
Anti-endomysium IgA vlastni, chemicky substrat endomysia. Tkafiova transglutaminaza - (isoenzym transglutaminasa
Anti-gliadin IgA, IgG Il TG2 - EC2.3.2.13, je transferazou, systéemaovy nazev je protein-glutamin: amin-

AntiATG Igh, lgG g-glutartnyltranﬁterasa. Je to (_332_4- dependentpi Bnzym, katalyz_ujiu:i dearrﬂnau_:i qlutamir_m na
glutamat, rovnéZ vede ke vzniku intramolekularni vazby glutaminu na dalZi primarni amin, napf.
= lysin a vede k agregaci glutaminovich peptidd. Stanoveni protilatek ke tkafiové transglutaminaze
Avitamin zatézovy test (atTG) ma proto rovnéZ velmi vysokou diagnostickou efektivitu, podabng jaka EmA pratilatky

R-karoten (senzitivita 87-97 % a specificita 83-98%). Stanoveni atTG je provadéno klasickou metodau

ELISA, cof je pro rutinni diagnostiku technika dostupngjsi ne immunofluorescencni prikaz EméA.

Anti-gliadin, {TG ve stolici

R-karoten zatézovy test

Céliakie - screening Protilatky atTG Ize na rozdil od EmA stanovavat ve tfidé IgA i lgG, coZ ma vyznam pro nemocné
Dechovy test s laktdzou se selektivnim deficitern Igh. Metoda byla popsana s pouZitim morceciho antigenu, ktery je
Dechovy test s xyldzou poufit ve wBtSing stardich souprav, nowjs souprawy Jif pouZivaji jako antigen tkafovou
transglutaminazu izolovanou z lidskych bunék, z lidskych erytrocytd, nebo rekombinantni tTG
o . i izolovanou na E. cali. Referenéni hodnoty se ligi u jednotlivych soupray, vEtZinou je pro lga
Laktuldzo/mannitolovy test pratilatky uvadéna harni hranice narmy 10 - 15 U/, nékteré soupravy definuji i tzv. gray-zone v

Xyldzovy tolerancni test rozsahu 10 - 20 U/, Stanoveni protilatek atTS s lidskym, rekombinantnim antigenem vykazuje
niZ&i falegnou pozitivitu nef metody s moréecim antigenem. MejnovEjsi studie poravnavaji
pratilatky tfidy lgA a IgG, a POCT metodiky stanoveni atTG pratilatek. Stanoveni protilatek atTiG ve tiidé Igh je doporuéena
jako zakladni screeningovy test pro diagnostiku celiakie. Pro screening byla v roce 2011 poudita i technologie detekce atTG
ve slindch, a nejnovéjgi studie popisuji zcela nové technologie detekce protilatek elektrochemickymi imunosenzory.

Laktdzovy tolerancni test

Intro

Ahecedni prehled metodik
FReference

Bufler P. - £ Gastroenterol. EEI%M - link

Tosco A - Clin Exp Immunal. 2 diing - link [puplMed

Medline on-line Primy link na MZCR | F

nejnovéjsi publikace Narodni ciselnik
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