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Hronicna granulomatozna bolest

Retka bolest (~ 1/200 000)
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Fagocitne celije - neutrofili, monociti, makrofagi, eozinofili:

« Smanjena produkcija superoksida i kiseonickih radikala (hidr

(“reactive oxygen intermediates — ROIs; reactive oxy
— Ostecena funkcija intracelijskog ubijanja mikro-org anizama
— Ostecena funkcija formiranja ‘Ne extracellular trap s’ (NET)
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— Staphylococcus aureus

— Serratia marcescens

— Burkholderia cepacia complex
— Nocardia species

— Asperqillus species

— Candida species
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 Kozai limfni cvorovi
»  Gastrointestinalni sistem i jetra

 Deregulacija zapaljenske reakcije
— Formiranje granuloma




Bolest | Prognoza

Table II. Locahzation and Frequency of Infections in 12 Patients with
Jowrnal of Clinical Immunology, Tol 23, No. 1, January 2003 (o 2003) CGD

No.of %of Episodesper
episodes  pis patient year

_ . _ Pneumonitis 31 91 0:21
Long-Term Follow-Up and Prognosis of Chronic Granulomatous Ear.. nose am: thm}?; ﬁfﬁnm ig g? g.ﬁ
= 2 B - . uppurative lymp itis :
Disease in Yugoslavia: Is T_here a Role for Early TN 16 21 011
Bone Marrow Transplantation? Subcutaneous abscesses 11 23 0.07
Liver abscesses 3 25 D.03
SRDJAN PASIC 1 AL EKSANDRA MINIC.! PREDRAG MINIC.! DOBRILA VELIKOVIC.! DESA LILIC 2 Sepsis oy 4
BOJANA SLAVKOVIC.! NADA PEINOVIC,® and MARIO ABINUN* Osteomyeliis 3 12 0.008
Meningitis 1 2 0.006
Splenic abscess 1 2 0.006
UTI/ Obstructive uropathy 1 3 0.006
1.2
Table ITL. Micrebiological Isolates i 12 Patients with CGD
1.0 ety Mo of
Infection Infective agent isolates
m
§ B ] Lymphademts Staphylococcus aurens 11
5 Serratia spp. 4
e Bacille Calmette—Guérin 5
= & Prenmonitis Aspergillus spp. 1029y
m Staphylococcus aurens 1
g Serratia spp. 3
5 A Burkholderia cepacia 1
o Fropionibacrerium propionicum 1
Sepsis Salmonella spp. 2
24 —_— FPreudomonas aeruginosa 1
Staphylococcus aureus 1
0.0 Liver abscesses Staphylecoccus aureus 3
' 3 : o 5 20 P P Osteomyelifis Aspergillus fumigatus 1
Servatia spp. 1
Years of follow-up Meningitis Servafia marcescens 1

Fig. 1. Probability of long-term survival for 12 patients with chronic gramulomatous disease. 9 Invasive hung aspergillosis was proven in two patients on autopsy.



Prevencija | Terapija

Antibiotici
Antiglivicni lekovi
Interferon Gamma
Hirurgija

Imunosupresivni | anti-inflamatorni lekovi
Presadjivanje maticnih celija kostne srzi

Genska terapija
Indukovane pluripotentne maticne celije (IPSC)



Unrelated donor and HLA-identical sibling haematopoeitic
stem cell transplantation cure chronic granulomatous disease
with good long-term outcome and growth
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Summary

Chronic granulomatous disease (CGD) canses recurrent infection and
infammateory Despite  antimicrobial  prophylaxs,  patients
experience frequert hospitalisations and 50% mertality by 30 vears,
Hacmatopoictic stem cell transplantation (HSCT) can cure CGD with
resolution of infection and colitis. This study reports the survival and lorg-
term outzome in 20 conditioned patients treated between 1993 and 2007,
using 10 matched sikling (M5D) and 10 unrelated donors [URD). Age at
HSCT, gralt-versus-host disease (GvHD), growth, and oulcome  werc
analvsed. Fourteen had 21 invasive infection. 10 had colitis and seven had
wrowith failure belure HSCT. Median age at rapsplantation was 73 monthes

discasc,

(range 15 morths=21 years). Fighteen (30%) were alive 4—117 months
(median 61} afrer HSCT with normal neutrophil function. Two died from
disseminated fungal infection. Two evperienced signitesnt chranic GvHD,
with continuing sequelae in 1. Colitis resolved within & weeks of HSCT,
Mean weight and height for age 7 scores on recovery from HSCT rose
dgnificantly (P < 0-001), HSCT with MSD or URD gave excellemt
engraftment and survival, remission of colitic and catch-up growth, with
low inddence of significant GvHID, Transplant-associated complications were
testricted to those with pre-existing infection or inflammatior, supporting
the argument for early H>U'L' for more CLD patiznts with a well matched
donor.

Keywords: chronic granulomarous disease, grafti-versus-host disease, hae-
matapoietic stem cell trarsplantation.
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Fig. 1. Probability of long-term survival for 12 patients with chronic granulomatous disease
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Fig 1. Eaplan-Meier survival estimates.
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Da li su svi bolesnici kandidati za HSCT ?

Residual NADPH Oxidase and Survival
in Chronie Granulomatous Disease

Neouglas B. Kuhns, Ph.D, W, Gregory Alvord, Ph.N, Theo Haller, M_E., Ch.R,
Jordan |. Teld, M.D., M.P.H., Kristen M. Pike, M.5., Beatriz T Marciano, M.D.,
Gulbu Uzel, 1M.0., Suk See DeRavin, M.C., Ph.D., Debra A. Leng Priel, M5,
Benjamin P. Soule, M.D., Kol A. Zarember, Ph.D, Harry L Malech, M.O.,
Steven M. Holland, M.D., and John |. Gallin, M.D.

@ Missense mutation
@ Nonsense mutation
{0 Deletion or insertion
O Splice mutation

@ In-frame deletion

N Engl J Med. 2010 December 30
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Correction of X-linked chronic granulomatous disease by
gene therapy, augmented by insertional activation of
MDSI1-EVI1, PRDM16 or SETBPI

Marion G Ottb!®, Manfred Schmidt®+1®, Kerstin Schwarzwaelder® 516, Stefan Stein®!®, Ulrich Siler”!®,
Ulrike Koehl®, Hanno Glimm??, Klaus Kithlcke®, Andrea Schilz®, Hana Kunkel®, Sonja Naundorf®,

Andrea Brinkmann®, Annette Deichmann®*, Marlene Fischer®*3, Claudia Ball*-3, Ingo Pilz>3,

Cynthia Dunbar'?, Yang Du'!, Nancy A Jenkins'!, Neal G Copeland'’, Ursula Liithi'%, Moustapha Hassan'?,
Adrian ] Thrasher'®, Dieter Hoelzer!, Christof von Kalle? #1516 Reinhard Seger™16 & Manuel Grez®16

P4 P2

Figure 6 Fused PET scans of PL (a,b) and fused PET-CT scans of P2 (c.d)
before {a.c) and 50 (b} or 53 d (d) after gene therapy. Circle In a denotes
two active abscesses due to Staphwococcys aureus infection in the liver of
P1, and the cirdle in ¢ shows “2F-FDG uptake in the wall of a lung cavity of
F2Z due to A. fumigatus infection.

Stein S et al.

Genomic instability and myelodysplasia

with monosomy 7 consequent to
EVI1 activation after gene therapy

for chronic granulomatous disease.

Nat Med. 2010 Feb;16(2):198-204
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Patient-derived induced pluripotent stem cells (iPSCs) represent a novel and powerful tool for in vitro
modeling and correction of human diseases.

In this issue of Blood , Zou et al report on the generation and correction of iPSCs from a patient with X-
linked chronic granulomatous disease (X-CGD), a severe primary immunodeficiency (PID) because of
defects of the NADPH oxidase.



Problemi sa gljivama



Antibiotici ‘sirokog spektra’
Respiratorni distres
Metilprednizolon ‘puls’ 1g/d x 3 dana
- sumnja na ‘vaskulitis/ARDS’
ECMO - ekstra-korporalna membranozna oksigenacija
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Antibiotici ‘sirokog spektra’

Metilprednizolon ‘puls’ 300 mg/d x 3 dana - ‘ARDS’
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eNoO 1 *No 2

- Vorikonazol + Kaspofungin - Vorikonazol + Kaspofungin + Ambizom
- IFN-G
- Transfuzije leukocita - MP 1 mg/kg/d
- MP 1 mg/kg/d - ECMO
7 dana => MOF
- ECMO (2 nedelje) => MOF Asperqgillus fumigatus destruktivna pneumonia (PM)

- Aspergillus fumigatus (PM)

Chronic granulomatous disease presenting as fulminant
Aspergillus pneumonitis: A lethal combination?

Atul Gupta, MD, DNB, MRCPCH; Michael McKean, MD; Simon Haynes, MBChB; Chris Wright, FRCPath;
Dawn Barge, PhD; Terrence J. Flood, MA, MRCPI; Kate Gould, FRCPath; Jon Smith, MRCP(UK), FRCA;
Fraser G. Charlton, FRCPath, PhD; Sachin Mannikar, MD, MRCPCH; Mario Abinun, MD, PhD;

Jane Cassidy, MRCP

Pediatr Crit Care Med 2009




‘Hiperinflamacija’ i CGD - |

Smanjen oksidativhi metabolizam

- glavni uzrok ponavljanih infekcija,
granulomatoznih komplikacija i prerane
smtrtnosti

Reeves et al. Nature 2002

Hronicna granulomatozna bolest i ‘autoimunost’

- ostecen postupak ‘ciscenja’ apoptoticnih celija
- genski polimorfizmi (FcyR; MBL) (‘background genes’)

=> SEL
Foster et al. JCI 1998

Primary immune defect

|

Persisting opportunistic

infection
Suboptimal, chronic Incomplete clearance of
immune response pathogen

Bystander tissue damage
“AUTOIMMUNITY”

Arkwright, Abinun, Cant. Blood 2002

Clinical and Developmental Immunology 2012
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Kortikosteroidi u CGD

Kortikosteroidi smanjuju aktivaciju, proliferaciju i diferencijaciju makrofaga i limfocita,
celija koje imaju znacajnu ulogu u zapaljenskom procesu i stvaranju granuloma

Istorijski, efekat kod opstruktivnih i zapaljenskih komplikacija

‘Mulch’ pneumonitis Fulminant Mulch Pneumonitis: An Emergency
Presentation of Chronic Granulomatous Disease

Sophia Siddiqui,' Victoria L. Anderson,? Diane M. Hilligoss? Mario Abinun® Taco W. Kuijpers,” Henry Masur*
Frank G. Witebsky? Yvonne R. Shea® John 1. Gallin? Henry L. Malech? and Steven M. Holland®

Clinical Infections Diseases 2007

Apsces jetre Corticosteroid Therapy for Liver
Abscess in Chronic Granulomatous

isease

Jennifer W. Leiding,' Alexandra F. Freeman,' Beatriz E. Marmiano,’
Victoria L Anderson,! Guilbu Uzel! Harry L. Malech,? SukSee DeRavin?
David Wilks,* Aradhana M. Venkatesan,* Christa 5. Zerbe,! Theo Heller®
and Steven M. Holland"

1 mg/kg/d 2-3 nedelje Clinical Infectious Diseases 212
Postepeno smanjenje doze

(nedelje - meseci)
Istovremeno sa antimikrobijalnom terapijom



No 1

Post mortem

Asperdgillus fumigatus Absidia corymbifera

Abinun M et al.
Absidia corymbifera in a Patient With Chronic Granulomatous Disease.
Ped Inf Dis J 2007



Kortikosteroidi u CGD

Kortikosteroidi smanjuju aktivaciju, proliferaciju i diferencijaciju makrofaga i limfocita,
celija koje imaju znacajnu ulogu u zapaljenskom procesu i stvaranju granuloma

Istorijski, efekat kod opstruktivnih i zapaljenskih komplikacija

‘Mulch’ pneumonitis
Apsces jetre

1 mg/kg/d 2-3 nedelje
Postepeno smanjenje doze
(nedelje - meseci)
Istovremeno sa antimikrobijalnom terapijom

J Allergy Clin Immunol. 2009

% Mucormycosis in chronic granulomatous disease:
— Jatrogena imunosupresija association with iatrogenic immunosuppression.
— Infekcije Vinh DC, Freeman AF, Shea YR, Malech HL, Abinun

M, Weinberg GA, Holland SM




‘Hiperinflamacija’ i CGD - |l

Moguci poremecaiji:

 Apoptoza Ne

* Mehanizmi urodjene imunosti
— NfKB-signalni mehanizmi
— Regulacija TNF-a, IL-17, IL-6, GCSF
— Razgradnja leukotriena B4 i Cba
— Produzena aktivacija IL-8 m-RNA

 Regulacija zapaljenske reakcije
— Aktivacija Nrf2 (anti-iflamatorni regulator)

— Aktivacija peroxisome proliferator activated
receptor ¢ (PPARC)

— Katabolizam triptofana (misevi, ne i ljudi)
e Romani et al. Nature 2008
e Segal BH et al. PLoS One 2010

— Aktivacija inflamazoma

Controlled Hyperinflammatory immune
immune response response in CGD

NADPH- NARFH-
{ oxidase Monocytes { okidase
IDO! e

Nrf2l

M2t

NLRP3L NLRP3t

[- 1
TGE-8

Regulated response Hyperinflammation

Clinical and Developmental Immunology 2012




Blokada TNF-alfa

Deffert C et al.

TNF-a blockade in chronic granulomatous disease-induced hyperinflammation:
patient analysis and murine model.

J Allergy Clin Immunol. 2011 Sep




T McG m (Jun 2011)

XL CGD
Varicella; S Aureus lymphadenitis (LC vrata); Kolitis (‘akutni abdomen’); Apsces jetre

Antibiotici (meropenem/teikoplanin/amikacin)
- ciprofloksacin, klindamicin, septrin
Ambizom, Vorikonazol

M-Prednizolon 1 mg/kg/d 7 dana — Pronizon, postepeno smanjena doza (2 nedelje)
Infliximab 10 mg/kg x1
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Meissner F et al.

Blokada IL-1

Inflammasome activation in NADPH oxidase defective mononuclear
phagocytes from patients with chronic granulomatous disease.

Blood. 2010; 116(9):1570-1573.

van de Veerdonk FL et al.
Reactive oxygen species-independent activation of the IL-1beta

inflammasome in cells from patients with chronic granulomatous disease.
Proc Natl Acad SciUS A. 2010(7); 107:3030-3033.

IL-1 activation disorders
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Al m (Sept 2002)
upucen za HSCT Januar 2010

X Linked Chronic Granulomatous Disease (1 yr)
— negative neutrophil oxidative burst
— hemizygous for CYBB mutation (exon 11: ¢.1375C>T, p.G1n459X)

T cell lymphopaenia with absent naive cells post thymectomy (for thymic abscess) aged 7 months
— Severe varicella (March 2008)

Chronic inflammatory colitis with focal lymphangectasia and poor weight gain (aged 6 mo-1 yr)
Non specific hepatitis (Jan 2007)

Frontal skin/bone abscess (Klebsiella pneumonaie) (2003)
Right parietal Cerebral abscess — presumed fungal (Oct 2009)
— Syndrome of Inappropriate Anti-Diuretic Hormone (SIADH), July 2009

Asperqillus nidulans pneumonia with rib invasion (Feb 2007)
Scopulariopsis pneumonia (Right Middle Lobe) (July 2009) with persistent consolidation on CT
Interstitial lung disease with areas of destruction on CT (Jan 10)

Mb Avium Complex (MAC) osteomyelitis of left cuboid bone (May 2009)
— Hearing impairment post Amikacin (Aug-Dec 2009) requiring hearing aids

Biochemical rickets (fractures after minimal trauma; left tibia, fibula and humerus) (Nov 2009)



Feb 07: Aspergillus nidulans (BAL)

Aug 09: Scopulariopsis (Microascus cinereus) flamentus fungus (BAL)

MIC (mg/l)
Amphotericin Sensitive 1
Caspofungin Sensitive 0.25
Itraconazole Sensitive 0.125
Posaconazole Sensitive 0.125
Voriconazole Sensitive 0.06
MIC (mg/l)
Amphotericin Sensitive 1
Caspofungin Intermediate 4
Itraconazole Resistant >16
Posaconazole Intermediate 2
Voriconazole Intermediate 4
Micafungin Sensitive 0.25
Terbinafine U 2

July 09: Mycobacterium avium Complex isolated from left cuboid bone.

Sensitive to: Amikacin, Streptomycin, Clarithromycin, Ethambutol, Prothionamide, Clofazimine, Capreomycin.
Resistant to: Ciprofloxacin, Rifampicin, Rifambutin.




* Interferon gamma
Ambisome (Vori+/-Caspo)

*  Micafungin
*  (Amikacin)

*  Ethambutol

*  Clarithromycin
» Ergocalciferol
 Posaconazole

e  Steroidi
(2 mg/kg/d — 0.5 mg/kg/alt d)

e Infliximab
(10 mg/kg) mesecno

e Anakinra
(1-3 mg/kg/d) u OIN




Matched sibling donor bone marrow + cord transplant (Treo/Flu) Nov 2011

Chronic inflammatory colitis

Slow healing of grafted laparotomy wound - post-splenectomy / complications

Chronic lung infections (Aspergillus nidulans and Scopulariopsis spp.)
Persistent right middle lobe (CT / MRI) bronchiectasis / interstitial lung disease

Right parietal cerebral abscess
Avium Complex (MAC) osteomyelitis of left cuboid bone
Fluid retention and generalised pitting oedema
Haematuria / Friable bladder epithelium / Calyceal papillary necrosis / Calciuria
Hearing impairment

MOF



Major pathways in the control of intracellular infe ctionswith Mycobacterium and Salmonella.

The New England Journal of Medicine

M¢/DC Th1/NK

MV“"*’“‘Q"”’"\’ TUBERCULOSIS ASSOCIATED WITH INFLIXIMAB,
s A TUMOR NECROSIS FACTOR a-NEUTRALIZING AGENT

JoserH KEANE, M.D., SHARON GERSHON, PHARM.D., ROEERT P. WiseE, M.D., M.P.H., ELZABETH MIRABILE-LEVENS, M.D,
JoHn Kaszwica, M.D., WiLLLAM D. SCHWIETERMAN, M.D., JEFFREY N. SIEGEL, M.D., AND M. MiLes Brauw, M.D., M.P.H.

Pediatric Health (2010) 4(5), 509-51

An overview of infectious
complications in children on new

biologic response-modifying agents

Mario Abinun’

PatelS Y etal. JClin Pathol 2008,61:1006-1012

©2008 by BMJ Publishing Group Ltd and Association of Clini cal Pathd og sts

Moshous D et al.

Granulomatous inflammation in cartilage-hair
hypoplasia: risks and benefits of anti-TNF-a mAbs.
J Allergy Clin Immunol. 2011 Oct
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TUBERCULOSIS ASSOCIATED WITH INFLIXIMARB,
A TUMOR NECROSIS FACTOR o-NEUTRALIZING AGENT

JoserH KEANE, M.D., SHARON GERSHON, PHARM.D., ROEERT P. WiseE, M.D., M.P.H., ELZABETH MIRABILE-LEVENS, M.D,
JoHn Kaszwica, M.D., WiLLLAM D. SCHWIETERMAN, M.D., JEFFREY N. SIEGEL, M.D., AND M. MiLes Brauw, M.D., M.P.H.

Pediatric Health (2010) 4(5), 509-517

An overview of infectious
complications in children on new
biologic response-modifying agents

Mario Abinun’

Moshous D et al.

Granulomatous inflammation in cartilage-hair
hypoplasia: risks and benefits of anti-TNF-a mAbs.
J Allergy Clin Immunol. 2011 Oct

Complications of Tumor Necrosis Factor—o¢ Blockade
in Chronic Gramiomatous Disease—Related Colitis

Gubu Uzel' Jordan 5. Drange,’ Nira Pollat,” Beawlz E Marclane,’ Thee Halley' and Seven M Holland'

CID 2010:51 {15 December)i
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Current perspectives

Primary immunodeficiencies may reveal potential infectious
diseases associated with immune-targeting mAb treatments

Lészlo Marddi, MD. PhD.® and Jean-Laurent Casanova, MD, PhD"*  Delvecen, Huangury, New York, NE and Paris, France

J ALLERGY CLIN IMMUNOL
- 2010

Molecules affected in PIDs JAKISTAT pathway
gp130
STAT1 (AR), UNC93B, TLR3 Tocilizumab _{
Anti-IFN-o mAb ®IL-6
< IFN-y <— TNF, IL-1,
< LPS, viruses > bacteria
TNF >
Infliximab IL-1B IL-1Ra
Adalimumab : _' ™ l—Anakinra
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Etanercept
MyD88
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