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Definitions of Osteoporosis 

Osteoporosis 
: Progressive skeletal disease that is characterized by low bone mass, skeletal 
fragility and susceptibility to fracture. 
 

Eastell R et al. N Engl J Med 1998; 338:736 
Blake et al. Semin Nucl Med 2010;40:62 
 

-2.5 SD - 1SD 

Osteoporosis Osteopenia Normal 

WHO criteria 

 

 
Terminology T-score definition 

Normal T  -1.0 

Osteopenia -2.5 < T < 1.0 

Osteoporosis T  -2.5 

Established osteoporosis T  -2.5 in the presence of one or more fragility fractures 



- Comparing to the mean peak BMD of a normal,   

     young adult population   

- For women, reference database is white   

     women aged 20 to 29 years 

- Preferred choice for postmenopausal women 

- Difference between the woman’s BMD & the  

     mean BMD of a reference population of the  

     same gender, age, and ethnicity 

1 SD decrease 

= 10~15% decrease in BMD (g/cm2) 

= 1.5 to 2.6 time increase in fracture risk 



Risk Factors of Osteoporosis 



COPD 

• A common preventable and treatable disease 

     – Characterized by 

  persistent airflow limitation 

  that is usually progressive 

 – Associated with 

  an enhanced chronic inflammatory response in the 

  airways and lung to noxious particles or gases. 

 – Exacerbations and co-morbidities 

  contribute to the overall severity in the individual 

  patients. 

                                                       GOLD, 2011 



Comorbidities in COPD Common Comorbidities in COPD 
Cardiovascular Disorders 

Pulmonary hypertension 

Right heart failure, Cor pulmonale 

Vascular disease 

   -Coronary artery disease 

   -Cerebrovascular disease 

   -Periferal vascular disease 

Systemic hypertension 

Nutritional Disorders, Cachexia 

Musculoskeletal Disorders 

Muscle dysfunction 

Osteoporosis 

Cancer 

Other 

Sleep disorders 

Sexual dysfunction 

Diabetes 

Depression, anxiety 

Anaemia 

Peptic ulcus 

Glocoma 



COPD, Comorbidity, and Mortality 

Chatila WM, et al. Proc Am Thorac Soc. 2008;5:549 



 

Systemic Inflammation & COPD 

Barnes PJ et al. Eur Respir J. 2009 



Prevalence of Osteoporosis in COPD 

• As many as 35 to 72% of patients 

with COPD have been reported to 

be osteopenic, and 36 to 60% of 

patients with COPD have 

osteoporosis 

      (Incalzi RA et al Respir Med 2000; 94:1079) 

 

• 32.5% in COPD vs. 11.4% in 

control subjects matched for 

age                                                     

(Graat-Verboom, L, et al. Eur Respir J 2009; 34: 209) 



Systemic Manifestations and Comorbidities 
of COPD 

 Augusti A, Proc Am Thorax Soc 2012;9:43 
Miller J, et al. Respiratory Medicine 2013; 107: 1376 
 



Osteoporosis in COPD 

 Decramer M, et al. Journal of Chronic Obstructive Pulmonary Disease, 5:235–256 
 Vrieze A, et al. Osteoporos Int 2007;18:1197–1202 



Pathophysiology of Osteoporosis 



Osteoporosis in COPD and BA 

CHEST 2002; 122:1949–1955 



Associations between Airflow Obstruction and 
Osteoporosis  

Sin et al, Am J Med 2003;114:10 –14 

 

Airway obstruction increases the risk of osteoporosis. 



Osteoporosis in COPD 

CHEST 2008; 134:1244–1249 



Steroid and Osteoporosis in COPD 

McEVOY C, et al. AM J RESPIR CRIT CARE MED 1998;157:704–709. 

Positive correlation between chronic oral steroid therapy 
and fracture rate 



Pauwels RA et al. New Engl J 
Med 1999; 340:1948 

 

Inhaled budesonide did not increase  
new lumbar fractures 



Inhaled triamcinolone decreased bone mineral density 

Lung Health Study Groups. New Engl J Med 2000;28:343 



TORCH safety data: Osteoporosis 

Calverley PMA et al. N Eng J Med 2007;356:775 



Steroid and Osteoporosis in COPD 

J Bone Miner Res 2001;16:581 



Lork Y, et al. Thorax 2011;66:699 

Inhaled steroid increased fracture risk  



• Slemenda et al. reported that lumbar spine BMD was 12% lower 

in smokers who have smoked 20 pack-years compared to 

nonsmokers. (J Bone Miner Res 1989; 4:737–741) 

• Risk of vertebral fractures increases 2.3 fold among long term 

smokers. (Seeman et al. Am J Med 1983; 75:977–983) 

Smoking and Osteoporosis 



Smoking and Osteoporosis 



• In COPD, BMI was the strongest predictor of osteoporosis, with a 

BMI ≤ 22 having an odds ratio of 4.18 (95% CI, 1.19 to 14.71) 

BMI and Osteoporosis in COPD 

Incalzi RA et al. Respir Med 2000; 94:1079–1084 



Associations between FFM and Osteoporosis  

Vrieze A, et al. Osteoporos Int 2007;18:1197–1202 



Diagnosis of Osteoporosis in COPD 

 Identify individuals at high risk of osteoporosis 
: Similar recommendations should be applied to patients with COPD 

 GOLD (2014) 
: Usual osteoporosis guidelines 

AACE guideline 2010 



Lehouck et al. Chest 2011:139:648-57 

Diagnosis of Osteoporosis in COPD 

Work up for osteoporosis 
 



Management of Osteoporosis 

Goals of Treatment 

• To prevent fractures by improving bone strength 

• To relieve symptoms of fractures and skeletal deformity 

• To maximize physical function 

 

 

Chest 2011;139:648-57 
 

AACE guideline 2010 



Drugs approved by FDA for Prevention 
& Treatment of Osteoporosis 

Postmenopausal osteoporosis Glucocorticoid-induced osteoporosis 
In men 

Prevention Treatment Prevention Treatment 

Estrogen Multiple regimens 

Calcitonin 200 IU IN daily or 

100 IU SQ qod 

Denosumab 60 mg SQ q6mo 

Raloxifene 60 mg PO daily 60 mg PO daily 

Ibandronate 2.5 mg PO daily 

150 mg PO monthly 

2.5 mg PO daily 

150 mg PO monthly 

3 mg IV q3mo 

Alendronate 5 mg PO daily 

35 mg PO weekly 

10 mg PO daily 

70 mg PO weekly 

5 mg PO daily 

10 mg PO daily 

10 mg PO daily 

70 mg PO weekly 

Risedronate 5 mg PO daily 

35 mg PO weekly 

150 mg PO monthly 

5 mg PO daily 

35 mg PO weekly 

150 mg PO monthly 

5 mg PO daily 5 mg PO daily 35 mg PO weekly 

150 mg PO monthly 

Zoledronic acid 5 mg IV q2yr 5 mg IV yearly 5 mg IV yearly 5 mg IV yearly 5 mg IV yearly 

Teriparatide 20 g SQ daily 20 g SQ daily 20 g SQ daily 

AACE Guideline. 2010 



AACE Guideline. 2010 

Summary of Evidence for Fracture Risk Reduction 

Fracture risk reduction 

Vertebral Non-vertebral Hip 

Calcitonin Yes No effect demonstrated No effect demonstrated 

Raloxifene Yes No effect demonstrated No effect demonstrated 

Denosumab Yes Yes Yes 

Ibandronate Yes No effect demonstrated (?) No effect demonstrated (?) 

Alendronate Yes Yes Yes 

Risedronate Yes Yes Yes 

Zoledronic acid Yes Yes Yes 

Teriparatide Yes Yes No effect demonstrated 



Lehouck et al. Chest 2011:139:648-57 

Diagnosis and Treatment of Osteoporosis 
 in COPD 



Summary 

 

 Patients with COPD are at increased risk of osteoporosis and 
fractures.  

 

 Osteoporosis in COPD 

     : Already present in the early stages of COPD 

 : Associated with airflow obstruction 

 : May be more closely associated with emphysema than other               
subgroups of COPD 

 : Risk factor -smoking, oral steroid, high dose ICS, ↓ BMI, ↓ FFMI 

 

 Multidimensional treatment strategy and comprehensive approach 
to comorbidity are required in the management of COPD 

 

 Early prevention and treatment of osteoporosis in COPD is important 

 
 


