
"One must not put a loaded 
rifle on the stage if no one is 
thinking of firing it.“ Anton 

Chekhov 1889



הסיפור מתחיל הרחק ממסדרונות המכון 

....לגסטרואנטרולוגיה

• 15 y/o male 

• 6 days of fever and abdominal pain

• No other symptoms

• Physical Examination – Normal 



– CBC
• WBC- 6700 k/μL, Neutrophils 300 by coulter, repeat 

manual differential - 5000 neutrophils.  
• HB- 12.7 g/dL
• PLT- 242 k/ μL

– Normal liver/kidney function tests
– Inflammatory markers

• ESR- 60/h
• CRP- 15.5 mg/dL

– X-RAY – Nodular lesions with cavitations in the lungs
– Abdominal U/S – mild mesenteric lymphadenopathy





Additional History

• No weight loss, pruritus, or night sweats

• Recurrent toe nail fungal infection

• Family History 
– Non-consangious, Ashkenazi parents

– Paternal Grandmother – Lung Transplant due to 
Scleroderma.

– Cousin (mother’s side) – Ulcerative colitis

– Healthy 10 year old brother

• Denies smoking or Alcohol use, no known contact 
with anyone with chronic cough

• No previous hospitalizations or significant illness.



• Induced sputum and gastric juices – negative for 
TB, rich in Neutrophils, no eosinophils.

• Chest CT – Nodular infiltrates with cavitation

• BAL – neg bacteria, viruses, fungi, mycobacteria. 



Broad bacterial and immune workup

• Mycoplasma
• Chlamydia
• Toxoplasma
• CMV
• HIV
• Q fever
• ASLO

• EBV – EBNA 
positive

• Aspergillus skin test 
and IGE

• RAST panel (only 
dust mite positive)

• ANA 1:40
• DS-DNA, Anti-Sm.
• Anti-RO, Anti-LA.
• Anti-JO, Anti-SCL70. 
• C-ANCA, P-ANCA, ASCA-IgA. 
• Anti-RNP, Anti-GBM, RF.
• Anti-Myeloperoxidase, Anti-Proteinase 3
• Anti-B2 Glycoprotein
• Coombs-VDRL
• IgG,IgA,IgM,IgE-normal
• C1q,C2,C3,C4,C6,C7,C8,C9,CH 100-normal
• CD3,CD4,CD8,CD16,CD19,CD20,CD56  

normal
• HLA B27,HLA B5-negative



• Broad spectrum antibiotics- ceftriaxone, 
clindamycin, erythromycin

• Clinical Resolution

• Normalization of ESR (8)  and CRP (15.50.9)

• Gradually develops micro/hypo anemia

– Hb- 10.6 g/dL (13-16), Ferritin- 40 ng/mL (25-250)



7/1/10



• TTG 30u/ml  (N 0-9)

• Anti-endomysial Ab 1:40 

• HLA  - DQ2 Positive    

DQ8 Negative





PULMONARY INVOLVEMENT IN 

CELIAC DISEASE (?)

• Hypersensitivity Pneumonitis.  (LANCET 1970).
• Chronic Fibrosing Alveolitis. (LANCET 1971).
• Obstructive disease/Chronic Cough (CHEST 1981).

• Idiopathic pulmonary hemosiderosis. (Q J MED 
1981).

• Increased pulmonary permeability.    (DIGESTION 
1989).

• Lung Abscesses. (DIGESTION 1990).

• Eosinophilic Pneumonia (IMAJ 2005 – Beilinson)



…But New Complaints Arise….



…But New Complaints Arise….
Severe Intermittent Dysuria and Leukocyturia

• No evidence of nephrolithiasis, proteinuria or 
infection.

• Elevated CRP and ESR during episodes.

• Worsening Stomach Aches.  

• Cystoscopy – “floating balls of neutrophils and 
transitional epithelium with atypia”

• Good Response to Steroids.



• Severe Bone Pain X1/21 d

• Normal Bone scan

• Elevated CRP and ESR 

during episodes.

• Responds to Steroids.

• Celiac serology normal

on strict gluten free diet



New GI Workup
• Endoscopy – Severe Duodenitis

• Fecal Calprotectin - >300 (between

episodes returns to normal)

• ASCA IGA – Now Positive

• Capsule Endoscopy – Apthous Gastritis, Severe 
Duodenitis, several apthous lesions 
throughout.



Hospitalization Date Main Findings

1 May 2009 Abdominal pain – Pneumonia

2 June 2009 No resolution of the pneumonia

Oct 2009 Dysuria – Pyuria

3 Jan 2010 Endoscopy – Celiac disease

Gluten-free diet

Feb 2010 Severe leg pain (mid-tibia)

4 Aug 2010 Dysuria – Cytoscopy

Dec 2010 BAL – Transbronchial biopsy, BOOP-like diseaseHospitalization Date Main Findings

Jan 2011 Capsule endoscopy – duodenitis + s.b. apthae

Gastritis – Duodenitis

5 June 2011 Severe leg pain – Dysuria

6 Aug 2011 Severe leg pain – Morphine treatment

2011-2014 Steroid treatment – Pentasa

Antibiotic treatment – Flagyl, Azenil

7,8,9 Jun 2014 Severe abdominal pain – Jejunitis



Working Diagnosis IBD



Pulmonary Involvement in IBD

• Interstitial Lung Disease

• Bronchiolitis Obliterans – BOOP

• Lung nodules

• Chronic eosinophilic pneumonitis

• Pleuritis

• Bronchiectasis

• Pyuria and Severe Bone pain ??



And then the 13y/o Brother comes in…
• Episodes of sore throat, severe bone pain with 

elevated ESR, CRP, and….calprotectin.

• No GI symptoms

• Capsule Endoscopy – Severe Duodentitis and 
apthous gastritis, few small bowel aphthae. 

• Endoscopy – Aphthous gastritis, Severe 
Duodenitis some eosinophils.

• ANA 1:80, Intermittently positive ASCA

• Symptoms respond to Azenil/Flagyl



Complete Blood Count Brother A
11.1.2010   

manual
11.1.2010 

automated

WBC 12,000 12,500

Neutrophils % 72% 0.4%

Luc % -- 76.7%

12.1.2015       
manual

12.1.2015
automated

WBC 6600 6900

Neutrophils % 59% 0.6%

Luc % -- 46%

Complete Blood Count brother B
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Genetic Analysis

Our patient was found to be a compound 
heterozygote for a mutation in MPO. 

One mutation was found in exon 11 codon 
G66 (arginine instead of glutamine) 

(G666C).

A second mutation was found in exon 12 in 
intron -2 (C.2031-2 A/C)



• MPO - Lysosomal enzyme in azurophilic granules 
in neutrophils and monocytes

• Released either into the phagosome or the 
extracellular space.

• MPO converts hydrogen peroxide (H2O2) to 
hypochlorous acid (HOCL).

Myeloperoxidase (MPO)



Myeloperoxidase Deficiency

• In vitro killing of bacteria by MPO deficient 
neutrophils occurs, but is defective 

• In vitro killing of Candida is extremely slow 
and sometimes, there is no effective killing.



Myeloperoxidase Deficiency

• The most common phagocytic disorder

• Complete deficiency ~1/4000

• Partial deficiency ~1/2000

• Asymptomatic in most cases.

• MPO deficiency may only become clinically 
significant (5%) in the presence of additional 
defect in host defense (e.g. diabetes mellitus)



Genetic Factors in IBD
• Genome-wide association studies (GWDS) have 

implicated over 100 distinct susceptibility loci for 
IBD

Innate immune pathway 
– Mutation in protein NOD2 (CARD15) associated with 

lack of nuclear factor Kappa B (NF-Kb) activation by 
fragments of bacterial peptidoglycan

Adaptive immunity pathways
– Abnormal IL-12 and IL-23 receptor pathway 
– Mutations in STAT23, JAK2 and TYK2

IL-10 immunoregulatory pathway
– Loss of function mutation in IL-10 receptor gene 



IBD Associated with Immunodeficiency

• Combined immunodeficiency – SCID

• IPEX

• IL-10R deficiency

• Mutations in NOD2 (CARD15)

• Nuclear factor Kappa B (NF-Kb) dysfunction

• Neutrophil disorders
– Neutropenia

– CGD

– GSDIb

– Hermansky-Pudlak syndrome



Diagnosis – Inflammatory Bowel 
Disease (Crohn’s??) Associated with 

MPO Deficiency



תודות

ילדים ב/אימונולוגיה–ציון גרטי -בן' פרופ•

גסטרו בלינסון–עירית אבני ' דר•

מרפאת ריאות–דר הודה מוצפי •

אורולוגיה–דר בר מאיר •

טורונטו/איכילוב–דר אחיה אמיר •

צוות מחלקת ילדים ב  •

ח שניידר"צוות המעבדה בי•

המטופלים ובני משפחתם•


