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Princip metody
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Enzymy (NADPH oxidaza, SOD, MPO)
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Neutrofilni granulocyt e)( I o
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Princip metody
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Ecoli
PMA

Kontrola

% fagocytujicich

Relativni pocet pozitivnich granulocytd, které
vykazovaly respiracni vzplanuti po stimulaci E.
coli.

Stimulacni Index

Stimulac¢ni index (SI) pocitany jako pomér stredni
hodnoty fluorescence (MFI) pozitivnich granulocytt
z reakce stimulované E. coli a negativnich
granulocytd z negativni kontrolni reakce.
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Urceny ucel pouziti

Stanoveni fagocytarni aktivity
neutrofilnich granulocytu mérenim

respiracniho (oxidacniho) vzplanuti
Z plné krve

pomoci prutokové cytometrie
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Vysetreni vzorku
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Zakaznické podnéty - PMS

* Strmy pokles MFI a Sl v ¢ase po zpracovani vzorku

* Lyophilizované reagencie maji po rozpusténi kratkou dobu pouzitelnosti

1 den (v lednici)
7 dni (-20 °C)

* Interpretace neni jednoznacna (ktery parameter, % nebo Sl, pouzivat?)
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FagoFIowEx Kit prototyp 2025

Identlflkace klinické potreby

Pldnovani a analyza

 potreb Uréenizamyéleného pouziti

: i Analyza trhu, konkurence

Klasiﬁkace prostiedku
(clének 47, priloha VIIl, : Rozdéleni do tfid A, B, C, D podle rizikovosti
5 : IVDR) :

. Vyvoj anavrh
: prostFedku

B e e 1 et e et e et e e e et

i Navrh, vyvoj a ovéFeni designu

Analyticka a klinicka Analyticka validace - presnost, opakovatelnost, citlivost, specificita
: validace : Klinicka hodnoceni - sbér diikazd o klinické funkci

Pro tfidy B, C, D zapojeni notifikované osoby
: Prohlaseni o shodé

Registrace a uvedeni
: natrh

. EUDAMED

Post-market Plan PMS a pravidelné aktualizace PMS zprav, Periodic safety Update Report, Sledovani incidentt a
: surveillance a vigilance | hlaSeni zavaznych incident(
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Identifikace klinické potreby

Planovani a analyza

potieb Urceni zamysleného pouziti

Analyza trhu, konkurence

Klasifikace prostredku
(€lanek 47, priloha VIII, Rozdéleni do tfid A, B, C, D podle rizikovosti

IVDR)

Vyvo!'a navrh Navrh, vyvoj a ovéreni designu

prostredku
Analyticka a klinicka Analyticka validace - presnost, opakovatelnost, citlivost, specificita
: validace : Klinicka hodnoceni - sbér dikazd o klinické funkci

Pro tfidy B, C, D zapojeni notifikované osoby
: Prohlaseni o shodé

Registrace a uvedeni
i natrh

Post-market Plan PMS a pravidelné aktualizace PMS zprav, Periodic safety Update Report, Sledovani incident( a
: surveillance a vigilance : hlaseni zavaznych incident(
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Seznam zdravotnich vykont (szv.mzcr.cz, z 03.06.2025)

Klinicka potreba

y ﬁ o 4 »y y
Fagocytoza ~ Oxidacni vzplanuti
(ingesce) (enzymy)
T P S g
191551  AKTIVITY METODOU PRUTOKOVE 91553  VZPLANUTI GRANULOCYTU
e S ALE ' METODOU PRUTOKOVE
 STANOVENI FAGOCYTARNI SR IC U OTAER

191449 | AKTIVITY LEUKOCYTU INGESCI
: . PARTIKULI (JEDEN SUBSTRAT)
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Disease names
are presented in
red

An asterisk is
added to
highlight
extremely rare
disorders

J Hum Immun. 2025;1(1). doi:10.70962/jhi.20250002

Syndrome associated

No Syndrome associated:

DHR assay {or NBT test) ?

Cystic fibrosis. CFTR. AR.

# 219700

Pancreatic insufficiency,
Respiratory infections, elevated

sweat chloride

Leukocyte adhesion deficiency (LAD)
Recurrent bacterial infections. Impaired pus
formation and wound healing. Skin ulcers.

Leukocytosis with neutrophilia
(WBC > 25000)

Normal

Abnormal

Papillen-Lefévre sd. CTSC AR.
# 245000

Periodontitis, palmoplantar
hyperkeratosis in some patients,

premature teeth loss

Localized juvenile
periodontitis. FPR1 AR.
*136537

Periodontitis only

B-Actin. ACTB AD. #607371,
#620475

Mental retardation, short stature.

Thrombocytopenia in some.

LAD I. AR

ITGB2 # 116920

Delayed cord separation with omphalitis+++.
Periodontitis leads to early loss of teeth. Severity of
the disease correlates with the degree of deficiency
in CD18 (FCM). (WBC 20,000-150,000 with 60-85
% neutrophils)

LAD Il {Congenital disorder of glycosylation,
type lic). AR SLC35C1 # 266265

Mild LAD type 1 features with Hh-blood group,
growth retardation, developmental delay, facial
dysmorphism (depressed nasal bridge).

LAD Il AR

FERMT3 # 612840

Severe bleeding disorder. Defective platelet
aggregation.

Pulmonary alveolar proteinosis.
CSF2RA*, XL # 300770. CSF2RB*, AR.
#614370

Alveolar proteinosis: severe respiratory
distress

Pulmonary alveolar proteinosis.
AutoAb to GM-CSF. Pulmonary
alveolar proteinosis, cryptococcal
meningitis, disseminated nocardiosis

CCR2 deficiency*. CCR2, AR.

# 219600

Pulmonary alveolar proteinosis (PAP),
progressive polycystic lung disease, and
recurrent infections, BCG disease.

CGD: Early onset of severe and recurrent infections,

abscesses.

Autoinflammatory phenotype, Granulomata
obstructing respiratory, urinary or gastrointestinal
tracts. IBD and perianal disease: up to 30 %
Pathogens: S. aureus, Aspergillus, Candida,

Burkholderia cepacia, Chromobacterium violaceum,

Nocardia, and invasive Serratia marcescens. BCG
adverse effects in up to 20 %. Microscopic
granulomas.

XL CGD: CYBB (gp91°">) # 306400
NCF1 (pa7rhox), AR # 233700

CYBA (p22°h°x), AR # 233690
NCF4 (pa0rho), AR # 613960
NCF2* (p67Phox), AR # 233710
CYBC1*, AR # 618935

Rac 2 def*. RAC2 AD LOF. # 608203 Poor wound
healing. CGD-like phenotype (abnormal DHR assay)

Figure Legend:

WDR1 deficiency*. WDR1 AR
# 150550

Poor wound healing, severe stomatitis,
neutrophil  nuclei  herniate.  Mild
neutrapenia. Some with autoimmunity.

G6PD def Class |. G6PD XL. # 300908

Hemolytic anemia, Infections.

Congenital defects of phagocyte number, function, or both. Functional defects of phagocytes.

AD: autosomal dominant inheritance; AR: autosomal recessive inheritance; BCG: Bacillus Calmette-Guerin; CD: cluster of
differentiation; CGD: chronic granulomatous disease; FCM: flow cytometry; def: deficiency; DHR: dihydrorhodamine-1,2,3;

GM-CSF: granulocyte/monocyte colony stimulation factor; IBD: inflammatory bowel disease; LAD: leukocyte adhesion

deficiency; NBT: nitroblue tetrazolium; NK: natural killer cells; WBC: white blood cells; XL: X-linked inheritance. A searchable

PDF file containing all figures in this article can be found under the “Supplements” tab.

g@o Rockefeller
Q@ @ University
0‘3* Press

From: The 2024 update of
IUIS phenotypic
classification of human
inborn errors of immunity

Copyright © 2025 Rockefeller University Press
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Klinicky ucel pouziti

Disease names
are presented in
red

An asterisk is
added to
highlight
extremely rare
disorders

J Hum Immun. 2025;1(1). doi:10

Syndrome associated

No Syndrome associated:
"~ DHR assay (or NBT'test)? =~

Cystic fibrosis. CFTR. AR.

# 219700

Pancreatic insufficiency,
Respiratory infections, elevated

sweat chloride

Leukocyte adhesio
Recurrent bacterial in,
formation and wount

Normal

Leukocytosis w.
(WBC > 25000)

Papillen-Lefévre sd. CTSC AR.
# 245000

Periodontitis, palmoplantar
hyperkeratosis in some patients,

premature teeth loss

Localized juvenile
periodontitis. FPR1 AR.
*136537

Periodontitis only

B-Actin. ACTB AD. #607371,
#620475

Mental retardation, short stature.

Thrombocytopenia in some.

LAD I. AR

ITGB2 # 116920

Delayed cord separation with omphalitis+++.
Periodontitis leads to early loss of teeth. Severity of
the disease correlates with the degree of deficiency
in CD18 (FCM). (WBC 20,000-150,000 with 60-85
% neutrophils)

LAD Il {Congenital disorder of glycosylation,
type lic). AR SLC35C1 # 266265

Mild LAD type 1 features with Hh-blood group,
growth retardation, developmental delay, facial
dysmorphism (depressed nasal bridge).

LAD Il AR

FERMT3 # 612840

Severe bleeding disorder. Defective platelet
aggregation.

CSF2RA*, XL # 300770. CSF2RB*, AR.
#614370

Alveolar proteinosis: severe respiratory
distress

Pulmonary alveolar proteinosis.
AutoAb to GM-CSF. Pulmonary
alveolar proteinosis, cryptococcal
meningitis, disseminated nocardiosis

CCR2 deficiency®. CCR2, AR.

# 219600

Pulmonary alveolar proteinosis (PAP),
progressive polycystic lung disease, and
recurrent infections, BCG disease.

Abnbrmal

Autoinflammatory phenotype, Granulomata
obstructing respiratory, urinary or gastrointestinal
tracts. IBD and perianal disease: up to 30 %
Pathogens: S. aureus, Aspergillus, Candida,

Burkholderia cepacia, Chromobacterium violaceum,

Nocardia, and invasive Serratia marcescens. BCG
adverse effects in up to 20 %. Microscopic
granulomas.

XL CGD: CYBB (gp91°">) # 306400
NCF1 (pa7rhox), AR # 233700

CYBA (p22°h°x), AR # 233690
NCF4 (pa0rho), AR # 613960
NCF2* (p67P"0%), AR # 233710
CYBC1*, AR # 618935

Rac 2 def*. RAC2 AD LOF. # 608203 Poor wound
healing. CGD-like phenotype (abnormal DHR assay)

Figure Legend:

WDR1 deficiency*. WDR1 AR
# 150550

Poor wound healing, severe stomatitis,
neutrophil  nuclei  herniate.  Mild
neutropenia. Some with autoimmunity.

G6EPD def Class |. G6PD XL. # 300908

Hemolytic anemia, Infections.

Congenital defects of phagocyte number, function, or both. Functional defects of phagocytes.

AD: autosomal dominant inheritance; AR: autosomal recessive inheritance; BCG: Bacillus Calmette-Guerin; CD: cluster of
differentiation; CGD: chronic granulomatous disease; FCM: flow cytometry; def: deficiency; DHR: dihydrorhodamine-1,2,3;

GM-CSF: granulocyte/monocyte colony stimulation factor; IBD: inflammatory bowel disease; LAD: leukocyte adhesion

deficiency; NBT: nitroblue tetrazolium; NK: natural killer cells; WBC: white blood cells; XL: X-linked inheritance. A searchable

PDF file containing all figures in this article can be found under the “Supplements” tab.

From: The 2024 update of
IUIS phenotypic
classification of human
inborn errors of immunity

Copyright © 2025 Rockefeller University Press
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Klinicky ucel pouziti

J Hum Immun. 2025;1(1). doi:10.70962/jhi.20250002

abscesses.

Syndrome associated

DISEGSC names Cystic fibrosis. CFTR. AR. Leukocyte adhesion deficiency (LAD)

CGD: Early onset of severe and recurrent infections,

" Autoinflammatory phenotype, Granulomata” |~~~ “[Jniversity

are presented in 219700 Recurrent bacterialinfections. Impaired pus obstructing respiratory, urinary or gastrointestinal ress
red - » formation and Wl_wum.:f healing. Ski_n_ ulcers. N - 0o .
Pancreatic insufficiency, Leukocytosis with neutrophilia rumonaryaivec - tracts. IBD and perianal disease: up to 30 %
i infections, elevated (WBC > 25000) CSF2RA*, XL # 3 . N
A asterisk is e # 614370 Pathogens: S. aureus, Aspergillus, Candida, 024 update of
LAD I. AR o * » A + . . e .
added to 1T6B2 4116920 svecerproteno” - Burkhaolderia cepacia, Chromobacterium violaceum, ypic
. . . " elayed cord separation with omphalitis+++.
h’ghhght Papillon-Lefévre sd. CTSC AR. Eeri:dontitis Iealcj:ls tc: early Itoss ofpteetth. Severity of NDCﬂrdIa and "'I\l'aSlve serratfa marcescens. B‘CG on Of h uman
extremely rare # 245000 Fhe disease correlates with the degree ofdeﬁciencv Pulmonary alv - -
disorders Periodontitis, palmoplantar Q EE::(S;(I::I’:)) (WBC 20,000-150,000 with 60-85 A:tg:biovgaMf " a dVEI'SE EffE{;t‘.j II'I u p tg 20 % M ICFO SCQpIC rs Of Im m u n Ity

alveolar proteinos
meningitis, disse

granulomas.

hyperkeratosis in some patients,

premature teeth loss LAD Il {Congenital disorder of glycosylation,
type lic). AR SLC35C1 # 266265 M -, . —~
i i . " CYBA (p22°rhex), AR # 233650
Mild LAD type 1‘features with Hh-blood grou;?, CCR2 deficiency*. CCR2, AR. (p m);
Localized juvenile growth retardation, developmental delay, facial #219500 NCF4 (p40P™x), AR # 613960
dysmorphism (depressed nasal bridge). . NCF2* (p67P"ox), AR # 233710
periodontitis. FPRI AR. Pulmonary alveolar proteinosis (PAP), CYBCL* AR # 618935
progressive polycystic lung disease, and ’
*136537 LAD Il AR recurrent infections, BCG disease.
Periodontitis only FERMT3 # 612840
Severe bleeding disorder. Defective platelet G6PD def Class |. G6PD XL. # 300908
aggregation. WDR1 deficiency*. WDRI AR . _ i
BEreg:
B-Actin. ACTB AD. #607371, # 150550 Hemolytic anemia, Infections.
#620475 Poor wound healing, severe stomatitis,
Mental retardation, short stature. Rac .2 def*. .RJ.QCZ AD LOF. # 608203 Poor wound neutrophil  nuclei  herniate.  Mild
healing. CGD-like phenotype (abnormal DHR assay) neutropenia, Some with autoimmunity.
Thrombocytopenia in some.

Figure Legend:

Congenital defects of phagocyte number, function, or both. Functional defects of phagocytes.

AD: autosomal dominant inheritance; AR: autosomal recessive inheritance; BCG: Bacillus Calmette-Guerin; CD: cluster of
differentiation; CGD: chronic granulomatous disease; FCM: flow cytometry; def: deficiency; DHR: dihydrorhodamine-1,2,3;
GM-CSF: granulocyte/monocyte colony stimulation factor; IBD: inflammatory bowel disease; LAD: leukocyte adhesion
deficiency; NBT: nitroblue tetrazolium; NK: natural killer cells; WBC: white blood cells; XL: X-linked inheritance. A searchable
PDF file containing all figures in this article can be found under the “Supplements” tab.

)25 Rockefeller University Press

International Union of Immunological Societies
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Klinicky ucel pouziti

Disease names
are presented in
red

An asterisk is
added to
highlight
extremely rare
disorders

J Hum Immun. 2025;1(1). doi:10.70962/jhi.20250002

Syndrome associated

No Syndrome associated:

DHR assay {or NBT test) ?

Cystic fibrosis. CFTR. AR.

# 219700

Pancreatic insufficiency,
Respiratory infections, elevated

sweat chloride

Leukocyte adhesion deficiency (LAD)
Recurrent bacterial infections. Impaired pus
formation and wound healing. Skin ulcers.

Leukocytosis with neutrophilia
(WBC > 25000)

Normal

Abnormal

Papillen-Lefévre sd. CTSC AR.
# 245000

Periodontitis, palmoplantar
hyperkeratosis in some patients,

premature teeth loss

Localized juvenile
periodontitis. FPR1 AR.
*136537

Periodontitis only

B-Actin. ACTB AD. #607371,
#620475

Mental retardation, short stature.

Thrombocytopenia in some.

LAD I. AR

ITGB2 # 116920

Delayed cord separation with omphalitis+++.
Periodontitis leads to early loss of teeth. Severity of
the disease correlates with the degree of deficiency
in CD18 (FCM). (WBC 20,000-150,000 with 60-85
% neutrophils)

LAD Il {Congenital disorder of glycosylation,
type lic). AR SLC35C1 # 266265

Mild LAD type 1 features with Hh-blood group,
growth retardation, developmental delay, facial
dysmorphism (depressed nasal bridge).

LAD Il AR

FERMT3 # 612840

Severe bleeding disorder. Defective platelet
aggregation.

Rac 2 def*. RAC2 AD LOF. # 608203 Poor wound
healing. CGD-like phenotype (abnormal DHR assay)

Figure Legend:

Congenital defects of phagocyte number, function, or both. Functional defects of phagocytes.

AD: autosomal dominant inheritance; AR: autosomal recessive inheritance; BCG: Bacillus Calmette-Guerin; CD: cluster of
differentiation; CGD: chronic granulomatous disease; FCM: flow cytometry; def: deficiency; DHR: dihydrorhodamine-1,2,3;

Pulmonary alveolar proteinosis.

NCF1 (p47°hox), AR # 233700
CYBA (p22rhox), AR # 233630
NCF4 (p40rhox), AR # 613960

CGD: Early onset of severe and recurrent infections,

+

XL CGD: CYBB (gp91°P"°x) # 306400

930 Rockefeller
Q@ @ University
P9V Ppress

024 update of

pic
n of human

s of immunity

25 Rockefeller University Press

NCF2* (p67°hoX), AR #2337100  ~ |S

CYBC1*, AR # 618935 :

GM-CSF: granulocyte/monocyte colony stimulation factor; IBD: inflammatory bowel disease; LAD: leukocyte adhesion

deficiency; NBT: nitroblue tetrazolium; NK: natural killer cells; WBC: white blood cells; XL: X-linked inheritance. A searchable

PDF file containing all figures in this article can be found under the “Supplements” tab.

on of Immunological Societies
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Staudacher O, von Bernuth H. Front Pediatr. 2024 Jun 28;12:1384550. doi: 10.3389/fped.2024.1384550.
Rider NL, Jameson MB, Creech CB. J Pediatric Infect Dis Soc. 2018 May 9;7(suppl_1):52-5S5. doi: 10.1093/jpids/piy008

Defekt oxidacniho vzplanuti (CGD)

CYBB

CYTOCHROME b(558), BETA SUBUNIT f;T%Cg’ROME b(-254) CHAPERONE 1; CYBC1
p91-PHOX phagolysosome 279295

NADPH OXIDASE 2; NOX2 ya QD -

GP91-1

Xp21.1-p11.4

70%

FROS CYBA (CYTOCHROME b(558), ALPHA
SUBUNIT
p22-PHOX

cytosol
%{;&E%g?&?} Eng/&gUM 4 CYTOCHROME b LIGHT CHAIN)
; 16q24.2
22q13.1 (o)
lj NADPH oxidase
NEUTROPHIL CYTOSOLIC FACTOR 1; NCF1
7911.23
NEUTROPHIL CYTOSOLIC FACTOR 2; NCF2 NEUTROPHIL CYTOSOLIC FACTOR 4; NCF4 2 5 %

o
1g25.3 Alternative titles; symbols
NCF, 40-KD

p40-PHOX A Brighter Future in Flow
22q12.3


https://omim.org/geneMap/16/732?start=-3&limit=10&highlight=732
https://omim.org/geneMap/X/158?start=-3&limit=10&highlight=158
https://omim.org/geneMap/17/1073?start=-3&limit=10&highlight=1073
https://omim.org/geneMap/7/343?start=-3&limit=10&highlight=343
https://omim.org/geneMap/1/1496?start=-3&limit=10&highlight=1496
https://omim.org/geneMap/22/229?start=-3&limit=10&highlight=229
https://omim.org/geneMap/22/243?start=-3&limit=10&highlight=243

Testy oxidacniho vzplanuti - konkurence

Normal

CGD carrier X-linked

®

CGD gpd1#hox

@

CGD paTehox

©

Number of cells

250

250

dhr assay

NBT
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-o- NL
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- pdTP™*CGD

Time (min)

0,7 (nmol/10 min/108 cells)

75

B

5

=

' : Clinical
i _ Immunology
£

luminol

Robert R Rich
e

P Gt o

. Principles .
% 3 and Practice 2 %
T Fifth Edition 3

o §
° e s Y
. e IR
3

-

.-".

Normal ©GD Autosomal Xlink

ed
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Klasifikace dle ucelu pouziti

dhr123

_l Enzymy (NADPH oxidaza, SOD, MPO)

PMA

defekt ingesce

Neutrofilni granulocyt e)( I o
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FagoFlowEXx Kit prototyp 2025

Slozeni

« E.Coli

- PMA

- DHR123

* Lysing solution
« CD45

Fluorescencni standard

Vlastnosti

Isotonicka ,lyza“ erytrocyti
Staly signal

Skladovani rekonstituovanych
komponent v lednici

Kvantifikace oxidacniho vzplanuti
ve vztahu k fluorescencnimu
standardu

Postup

Priprava zkumavek
DHR123

Stimulans

Vzorek krve

Inkubace 30 min/37stC
Lyzacni roztok

PBS

CD45

Inkubace 20min

10. Méreni

WO N kWD R
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Oxidacni vzplanuti prototyp 2025
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Oxidacni vzplanuti - vyhodnoceni (pomér MFI/standard)

Zdravy darce
PMA kontrola = 43
E.coli reakce = 40

FagoFlowEXx Kit prototyp 2025

MPO deficience
PMA kontrola =0.5
E.coli reakce = 0.4

Oxidace DHR123
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Cerstvé rozpusténé 4 tydny v lednici
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Cerstvé rozpusténé

4 tydny v lednici
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Ingesce / fagocytoza prototyp 2025
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Ingesce / Fagocytéza - vyhodnoceni
Negativni kontrola = 1.9%

PMA kontrola =97%

E.coli reakce = 93%

FagoFlowEXx Kit prototyp 2025
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Shrnuti

« FagoFlowEx kit bude inovovan podle zakaznické zpétné vazby z PMS aktivit
* Souprava bude prizpusobena diagnostice klinicky zavaznych imunodeficitQ

* Vyvoj ve fazi externiho ovérovani designu
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