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Ch i j tiChronic rejection

• Chronic vascular rejection
the less common, atherosclerosis 
d l i i th l l tdeveloping in the pulmonary vasculature 

• Chronic airway rejectiony j
the more common and morbid 
the presence of bronchiolitis obliterans, 



Patholog of BOPathology of BO

• Inflammation and disruption of epithelium
• ingrowth of fibromyxoid granulation tissue
• fibrosis• fibrosis



Classification and grading of g g
pulmonary allograft rejection

A. Acute rejection B. Airway inflammation-
lymphocytic bronchitis/bronchiolitis

Grade 0: None Grade X: Ungradeable 

Grade 1: Minimal Grade 0: None 

Grade 2: Mild Grade 1R: Low grade 

with/

Grade 2: Mild Grade 1R: Low grade 

Grade 3: Moderate Grade 2R: High grade 

Grade 4: Severe 
without 

C: Chronic airway rejection: 
bronchiolitis obliterans 
0: Absent 

1: Present 

D: Chronic vascular rejection: 
accelerated graft vascular sclerosis

J Heart Lung Transplant 2007; 26:1229.



Etiolog of BOEtiology of BO

• Acute rejection
• Chronic rejection
• CMV infection• CMV infection
• Primary graft dysfunctiony g y
• Gastroesophageal reflux
• Transplant type (single LT vs double LT)

A t i it• Autoimmunity



Risk factors for BORisk factors for BO
Probable 
Acute rejection

Potential 
CMV infection (without pneumonitis)

Lymphocytic bronchitis/bronchiolitis
CMV pneumonitis
M di i  li

Organizing pneumonia
Recurrent infection other than CMV
Old  d  Medication noncompliance

Primary graft dysfunction
Older donor age
Prolonged allograft ischemia
Donor antigen-specific reactivityDonor antigen specific reactivity

Hypothetical 
Underlying cause of lung disease
HLA-mismatching
Gastroesophageal reflux with aspiration

J Heart Lung Transplant 2002; 21:297



PowerPoint에서는 개인 정보보호를 돕기 위해이 외부 그림을 자동으로 다운로드하지 않습니다 . 이 그림을 다운로드하여 표시하려면 메시지 표시줄에서 [옵션]을클릭하고 [외부 콘텐츠 사용]을클릭하십시오 .

Cli i l t tiClinical presentation

“Nonspecific and indolent”

Early Late
N d ti  h  P d ti  h  Symptoms Nonproductive cough; 
dyspnea on exertion

Productive cough; 
dyspnea at rest

Physical Physical 
examination Clear chest "Pops and squeaks"

Chest Clear Bronchiectasis, 
radiograph Clear hyperinflation
Pulmonary 
function tests

Obstruction; most marked in 
mid flows (FEF (25-75) Severe obstructionfunction tests mid flows (FEF (25-75)

Sputum 
culture Negative Pseudomonas



DiagnosisDiagnosis

• Bronchiolitis obliterans syndrome
graft deterioration secondary to 
progressive airways disease for whichprogressive airways disease for which 
there is no other cause, in the absence of 
hi t l i id f BOhistologic evidence of BO



DiagnosisDiagnosis

• Classifications of BOS
Current proposition

FEV > 90 percent of baseline andBOS 0 FEV1> 90 percent of baseline and
FEF25-75> 75 percent of baseline

BOS 0-p FEV1 81 to 90 percent of baseline and/or
FEF25-75 < 75 percent of baseline

BOS 1 FEV1 66 to 80 percent of baseline

BOS 2 FEV1 51 to 65 percent of baseline

BOS 3 FEV1 50 percent or less of baselineO 3 1 50 p o o ba

J Heart Lung Transplant 2002; 21:297.



DiagnosisDiagnosis

• Role of transbronchial biopsy
- histologic diagnosis can be difficult
- yield of the diagnosis is variable
S t k• Surrogate markers
IL 12 in BAL fluid- IL-12 in BAL fluid

- exhaled NO
- air trapping on chest CT



Nat ral historNatural history

• Rapid, relentless decline after onset

• Initial rapid deterioration followed by• Initial rapid deterioration followed by 
stabilization

• Subtle onset and slow, relentless 
progressionprogression



TreatmentTreatment

“no well-established protocol”
• Immunosuppressant substitution
- cyclosporine ► tacrolimus or MMF

azathioprine ► sirolimus- azathioprine ► sirolimus
• PhotopheresisPhotopheresis
• Prolonged oral azithromycin therapyg y py



TreatmentTreatment

• Anti-CD52 antibody Alemtuzumab
• High-dose inhaled glucocorticoids are not 

effectiveeffective 

• Retransplantation : “controversial”
BO t d t i l t d f hi ?- BO tends to recur in an accelerated fashion ?



TreatmentTreatment
• Survival following single-lung retransplantationSurvival following single lung retransplantation 

and primary single lung transplantation

Chest 2003;123:1832-7


