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ABSTRACT 

Chronic obstructive pulmonary disease (COPD) is the most common lung disorders in adults with progressive 

obstruction, defuse irreversible airway narrowing is associated with increased resistance to air. Many inflammatory and 

immunological activates have role in induction of disease. Among of them haptoglobulin (Hp) as an acute phase protein may 

has key role in induction of disease. As there is no available report in connection with the study of serum haptoglobin in 

COPD patients so we decided to investigate the role of serum Hp in COPD patients. This case-control study was done on 60 

patients with COPD and 60 healthy controls in the clinic of lung at Ali Ibn Abi Talib (AS) hospital of Zahedan. 5mls of 

peripheral blood were collected from patients and healthy control and serum was prepared and haptoglobulin concentration 

was measured by nephlometry method. Among individuals who were diagnosed with COPD, the haptoglobin serum levels 

was calculated as 1.89 ± 0.80 grams per liter and in people without COPD mean haptoglobin concentration was 1.19 ± 0.76 

grams per liter. This difference was statistically significant (p<0.0001). Thus it was concluded that ,high concentration of 

haptoglobulin has relation with COPD disease. 
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INTRODUCTION 

 Chronic obstructive pulmonary disease (COPD) 

or progressive lung obstructive refers to a condition 

characterized by progressive obstruction, increased 

resistance to air flow and airflow limitation in the lungs 

with increasing frequency and severity of attacks 

intensified somewhat  reversible  but  not  fully  reversible 

(Taffet GE et al., 2014). Obstruction caused by 

inflammation and increased production of mucus in the 

respiratory tract of the bronchi which is called bronchioles 

caused reduce the air flow (Bade G et al., 2014). 
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Disease is mainly caused by smoking so that 10 

to 15 percent of smokers are infected (Yoshimoto D et al., 

2014; Salvi S et al., 2014). Other factors such as genetic, 

occupational and environmental factors such as exposure 

to dust exposure are also effective (Wang X et al., 2014; 

Atkinson RW et al., 2015). Symptoms are usually silent at 

the beginning and gradually progressive and include 

shortness of breath and cough, excessive sputum 

production, wheezing, increased carbon dioxide levels in 

blood, reduced oxygen levels and physical intolerance 

activity (fatigue) accompanied with systemic 

manifestations like secondary polycythemia, anxiety and 

impaired skeletal muscle function and increased frequency 
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and severity of attacks (Barisione G et al., 2014; 

Yamashiro T et al., 2010; Livermore N et al., 2012).  

It includes a range of different types of diseases 

such as emphysema which is characterized by the 

destruction and enlargement of alveolar, chronic 

bronchitis that is acompained with cough and sputum 

while there is obstruction or chronic airflow obstruction is 

a component of COPD disease and finally bronchiolitis 

that in this disease bronchioles can be tight (Kurashima K 

et al., 2012; Langer D et al., 2014). Comorbidities of 

COPD have been reported include hypertension, asthma, 

heart disease, anemia and depression (Kristan SS, 2013; 

Blakemore A et al., 2014).  

COPD is one of the most common respiratory 

disorders in elderly that would be third cause of death and 

the fifth leading cause of chronic disability (Taffet GE et 

al., 2014) and increases risk of death as a result of lifestyle 

changes and urbanization (Valero C et al., 2009). In Iran 

country this disease with pulmonary heart disease are the 

twelfth cause of life lost due to premature death or 

disability (Naghavi M et al., 2009). 

Preventive policies include: control increasing 

number of respiratory attacks, hemoptysis, pulmonary 

rehabilitation and surgery (Overington JD et al., 2014). 

Treatment are dependent to the smoking give up by 90%, 

improves environmental conditions hospitalization, using 

a combination bronchodilator drugs, inhaler steroids and 

antibiotics to keep the airways open, reduce inflammation 

and treat possible infections. Oxygen therapy at night, 

pulmonary rehabilitation, exercise and pneumococcal 

influenza vaccination may improve lung function 

(Müllerová H et al., 2014). On physical examination the 

patient's height and weight and muscles, especially in the 

thighs and look for signs of hyperinflation of the chest 

(barrel-shaped), loss beat at the apex, resonance 

exorbitance and reduce diaphragm motion that can be seen 

in disease intensity, should be considered (Langer D et al., 

2014; Cielen N et al., 2014). 

For the detection and measurement of respiratory 

volumes chest X-Ray, spirometry and arterial blood gas 

measurement by pulse oximetry system, which reflects the 

amount of oxygen in the bloodstream, are used. Recently 

other diagnostic methods are used to diagnose better the 

disease by the measurement of other parameters such as 

blood serum, including measurement of serum CRP, 

cytokines, immunoglobulin, complement, alpha-1 

antitrypsin and especially haptoglobulin (Johns DP et al., 

2014; Chen C et al., 2014; Molloy K et al., 2014; Quaye 

IK, 2008 (. 

Haptoglubulin (HP) is a plasma α2- 

sialoglycoprotein that belongs to the family acute phase 

proteins in human serum that synthesis In response to the 

release of cytokines such as interleukin-6 (IL-6), IL-1, 

tumor necrosis factors (TNF) in the liver and lung 

epithelial and alveolar macrophage cells and increases in 

inflammation and infections (Jelena A et al., 2013, 

Arredouani M et al., 2005). This protein plays a role in the 

regulation of acute phase proteins and equilibrium 

between Th1 and Th2 immune responses and thus will 

contribute to immune regulation (Arredouani M et al., 

2008).  

This protein was identified for the first time in 

1940 by Jayle and Polonovski as a natural bacteriostatic 

has role in diseases such as tuberculosis, malaria, major 

depressive disorder, epilepsy, rheumatoid arthritis and 

systemic lupus erythematosus (Iłzecka J et al., 1996). Its 

serum concentration is 0.32-2.08 g/L and is associated 

with various forms (phenotype) of this protein as Hp1-1, 

Hp2-1 and Hp2-2 as based on kind of phenotype, its 

concentration getting low respectively. Its serum 

concentration of this protein is usually lower than normal 

in tissues, umbilical cord and blood of newborns and 

varies with age (Koch W et al., 2002; Tseng CF et al., 

2004).  

Changes in serum levels of this protein in 

asthmatic patients after allergen skin test trials have been 

reported in children (Kim CK et al., 1998). 

Due to the presence of this protein in serum, its 

main role is to protect the lungs against inflammatory 

agents and its presence in the lung is the most common 

prevention cause of lung injury. Its deficiency leads to 

lung tissue destruction caused by natural bacteriostatic 

neutrophil function, leading to the creation of emphysema 

and COPD. The protein deficiency leads to early onset of 

emphysema usually the incidence of disease is 

exacerbated by smoking and in some cases becomes 

asthma (Wobeto VPA et al., 2008; Khazaei HA et al., 

2013). 

Low levels of this protein has been found in the 

serum of patients with bone marrow transplant rejection 

that was due to pathogenicity of immune complexes as 

reported by Shichishima (2010).  

Due to the lack of this protein almost is "a risk 

factor for COPD disease and also in connection with the 

study of serum protein levels of Hp in COPD patients, 

there is no available report, therefore, this study aimed to 

examine the association of Hp with COPD disease in order 

to make better diagnosis and treatment of disease. 

 

 

MATERIALS AND METHODS 

This case-control study was carried out on 60 

COPD patients and 60 healthy controls without affection 

of systemic by non-probability sampling method. 
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The patients with a previous diagnosis by 

pulmonologist referred at lung clinic of Ali Ibn Abi Talib 

hospital (AS) of Zahedan-Iran, were selected based on 

inclusion criteria included patients who complain of 

having COPD symptoms, confirmation of the disease and 

the symptoms of obstructive spirometer. At the same time, 

60 healthy individuals without risk of systemic disease and 

COPD and chronic diseases, non-cancer diseases and 

systemic diseases, lack of infectious pulmonary diseases, 

pulmonary emphysema, asthma and COPD, no addiction 

to smoking, no being older, BMI normal, appropriate 

socio-economic status, job status, as well as selected After 

completion of the informed consent form, demographic 

data were collected and then 5 ml of peripheral blood were 

taken and after separation of serum, the serum was stored 

in the fridge -70 ° C until the time of use.  

The measurement of serum Hp was determined 

by nephelometry method. 

 

RESULTS 

The distribution of patients by age and sex were, 

19 patients (31.7%) were male and 41 (68.3%) were 

female. The mean age of these patients was 59.76 with the 

age range of 40 to 78 years old. The average amount of 

haptoglobin serum levels obtained was 1.89 ± 0.80 gram 

per liter whereas in non COPD individuals was 1.19 0.76 

gram per liter. Based on statistical T independent test, the 

significant difference between the average amount of 

haptoglobin in two groups was found (p <0.0001) (below 

table).  

 

Table 1. The comparison of serum haptoglobin levels 

in COPD patients and non COPD individuals 

 

Amount of haptoglobulin 

g/liter 
Group 

08. 8±08 .1 COPD patients 

67. 8±18 .1 Healthy individuals 

<0.0001 P value 

 

DISCUSSION 

In this study, the serum concentration of 

haptoglobin levels in COPD patients and healthy people, 

were evaluated. The results showed that in cases compared 

with healthy individuals, haptoglobin level was higher 

which was statistically significant. 

In relation to the role of haptoglobulin in the 

pathogenesis of the COPD disease, few studies have been 

done in this case. but as this protein is a family of acute 

phase protein, there is a report issued by Engström et al in 

2009 with the aim of evaluation the inflammatory markers 

in COPD, their results indicated that those who had higher 

plasma inflammatory proteins such as fibrinogen, 

ceruloplasmin, alpha-1 antitrypsin, haptoglobin and 

orosomucoid, were associated with a higher risk of 

hospitalization (Engström G et al., 2009). The results of 

our study are the same as in our study group had higher 

levels of haptoglobin. 

In another study done by Verrills et al (2011), 

their results showed that alpha-2-microglobulin, 

haptoglobin, ceruloplasmin and hemopexcin in patients 

with asthma and COPD significantly increases which is 

consistent with our results. 

In report of Varadi et al (2013), they showed that 

changing of haptoglobulin glycolysiation could be as a 

biomarker used in patients with lung cancer and 

inflammatory diseases. Their results are also consistent 

with our results. 

And more recently Pedersen et al (2014) 

investigated multi-analyte profiling of inflammatory 

mediators in COPD sputum. Their results indicated that 

significantly higher levels of some inflammatory 

mediators such as vitamin D binding protein (VDBP), α-2-

Macroglobulin, haptoglobin, α-1-antitrypsin, vascular cell 

adhesion molecule- 1 (VCAM-1) and fibrinogen were 

observed following dithiothreitol (DTT) treatment induced 

sputum samples of 20 patients with stable COPD 

(Pedersen F et al., 2015). The results of our study are the 

same as Pedersen et al study as in our study group there 

was higher levels of haptoglobin. 

Regarding the relationship between serum 

concentration of haptoglobulin and inflammatory diseases 

such as COPD, as haptoglobin is an acute phase proteins 

with immune regulation stimuli, increased serum levels of 

these proteins has been reported in infectious and 

inflammatory processes as well as in cancer, collagen 

disease, tissue damage, encephalitis, nephritis, 

pyelonephritis, ulcerative colitis, peptic ulcer disease, 

myocardial infarction. Whereas decreased levels of this 

protein has been observed in hemolytic anemia transfusion 

reactions, prosthetic heart valves, systemic lupus 

erythematous (SLE), primary liver disease without 

associated with hemolytic anemia, erythroblastosis fetalis, 

tissue bleeding and chronic liver disease.  

Because in COPD, the processes of 

inflammation, infectious processes and tissue destruction 

can be seen and also haptoglobulin is a member of acute 

phase protein, we expect its concentration in serum of 

patient’s increases. On the other hand increase high 

amount of this protein, indicates the presence of 

inflammatory processes in the body. Furthermore, due to 

the presence and effect of serum haptoglobin that indicates 

the activity of immune system, especially "balance 

between the innate and acquired immune activities 

http://www.ncbi.nlm.nih.gov/pubmed?term=Verrills%20NM%5BAuthor%5D&cauthor=true&cauthor_uid=21471098
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(Arredouani M et al., 2008), thus low amount of this 

protein in serum can also cause immune deficiency, we 

expect in people who have lesser amount of this protein 

than usual, they are susceptible to getting numerous 

infection.  

  

CONCLUSION 

Our results showed that the amounts of serum 

Haptoglobin levels are higher in patients with COPD. It is 

suggested that similar studies needs to be done in future on 

haptoglobin levels and disease severity. It is also 

recommended that molecular studies such as phenotyping 

and genotyping of this protein in COPD patients need to 

be done in the future. 

 

ACKNOWLEDGMENT 

This work has been part of MD student thesis 

with number 1392 at Zahedan University of Medical 

Sciences, Zahedan-Iran. Thereby authors warmly 

appreciate assist of Zahedan University of Medical 

Sciences, Deputy for research and information technology 

of Iran. 

 

REFERENCES 

Arredouani M, Kasran A, Vanoirbeek JA, Berger FG, Baumann H Ceuppens JL. Haptoglobin dampens endotoxin induced 

inflammatory effects both in vitro and in vivo. Immunology, 114, 2005, 63-271. 

Arredouani M, Matthijs P, Hoeyveld V, etal. Haptoglobin directly affects cells and suppresses T helper cell type 2 cytokine 

release. Immunology, 108, 2008, 144-151. 

Atkinson RW, Carey IM, Kent AJ, van Staa TP, Anderson HR, Cook DG. Long-term exposure to outdoor air Pollution and 

Incidence of Cardiovascular Diseases. Epidemiology, 24(1), 2013, 44-53. 

Bade G, Khan MA, Srivastava AK, Khare P, Solaiappan KK, Guleria R, et al. Serum cytokine profiling and enrichment 

analysis reveal the involvement of immunological and inflammatory pathways in stable patients with chronic 

obstructive pulmonary disease. Int J Chron Obstruct Pulmon Dis, 5(9), 2014, 759-73.  

Barisione G, Brusasco C, Garlaschi A, Crimi E, Brusasco V. Lung function testing in COPD: when everything is not so 

simple. Respirol Case Rep, 2(4), 2014, 141-3.  

Blakemore A, Dickens C, Guthrie E, Bower P, Kontopantelis E, Afzal C, et al. Depression and anxiety predict health-related 

quality of life in chronic obstructive pulmonary disease: systematic review and meta-analysis. Int J Chron Obstruct 

Pulmon Dis, 20(9), 2014, 501-12.  

Chen C, Deng Y, Chen H, Wu X, Cheng S, Xu Y, et al. Decreased concentration of IL-35 in plasma of patients with asthma 

and COPD. Asian Pac J Allergy Immunol, 32(3), 2014, 211-7. 

Cielen N, Maes K, Gayan-Ramirez G. Musculoskeletal disorders in chronic obstructive pulmonary disease. Biomed Res Int, 

25(10), 2014, 9657-64. 

Engström G, Segelstorm N, Ekberg-Aronsson M, Nilsson PM, Lindgärde F, Löfdahl CG. Plasma markers of inflammation and 

incidence of hospitalisations for COPD: results from a population-based cohort study. Thorax, 64(3), 2009, 211-5. 

Iłzecka J. The biological role of haptoglobin and behaviour of this protein in different diseases, with special attention paid to 

brain stroke. Ann Univ Mariae Curie Sklodowska Med, 51, 1996, 115-21. 

Jelena A, Mirjana M, Desanka B, Svetlana IM, Aleksandra U, Goran P, et al. Haptoglobin and the inflammatory and oxidative 

status in experimental diabetic rats: antioxidant role of haptoglobin. J Physiol Biochem, 69(1), 2013, 45-58.  

Johns DP, Walters JA, Walters EH. Diagnosis and early detection of COPD using spirometry. J Thorac Dis, 6(11), 2014, 

1557-69.  

Khazaei HA, Teymuri B, Nakhaei A, Mohammadi M, Noura M, Khazaei A, et al. Association of haptoglobin phenotypes with 

clinical features of preterm labor disease. Acta Med Iran, 51(8), 2013, 554-9. 

Kim CK, Chung CY, Koh YY. Changes in serum haptoglobin level after allergen challenge test in asthmatic children. Allergy, 

53(2), 1998, 184-9. 

Koch W, Latz W, Eichinger M, Roguin A, Levy AP, Schömig A, et al. Genotyping of the Common Haptoglobin Hp 1/2 

Polymorphism Based on PCR. Clin Chem, 48, 2002, 1377–1382.  

Kristan SS. Blood specimen biomarkers of inflammation, matrix degradation, angiogenesis, and cardiac involvement: a future 

useful tool in assessing clinical outcomes of COPD patients in clinical practice? Arch Immunol Ther Exp (Warsz), 

61(6), 2013, 469-81.  

Kurashima K, Hoshi T, Takayanagi N, Takaku Y, Kagiyama N, Ohta C, et al. Airway dimensions and pulmonary function in 

chronic obstructive pulmonary disease and bronchial asthma. Respirology, 17(1), 2012, 79-86. 

Langer D, Ciavaglia CE, Neder JA, Webb KA, O'Donnell DE. Lung hyperinflation in chronic obstructive pulmonary disease: 

mechanisms, clinical implications and treatment. Expert Rev Respir Med, 8(6), 2014, 731-49.  

http://www.ncbi.nlm.nih.gov/pubmed/?term=Atkinson%20RW%5BAuthor%5D&cauthor=true&cauthor_uid=25146191
http://www.ncbi.nlm.nih.gov/pubmed/?term=Carey%20IM%5BAuthor%5D&cauthor=true&cauthor_uid=25146191
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kent%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=25146191
http://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Staa%20TP%5BAuthor%5D&cauthor=true&cauthor_uid=25146191
http://www.ncbi.nlm.nih.gov/pubmed/?term=Anderson%20HR%5BAuthor%5D&cauthor=true&cauthor_uid=25146191
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cook%20DG%5BAuthor%5D&cauthor=true&cauthor_uid=25146191
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bade%20G%5BAuthor%5D&cauthor=true&cauthor_uid=25125975
http://www.ncbi.nlm.nih.gov/pubmed/?term=Khan%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=25125975
http://www.ncbi.nlm.nih.gov/pubmed/?term=Srivastava%20AK%5BAuthor%5D&cauthor=true&cauthor_uid=25125975
http://www.ncbi.nlm.nih.gov/pubmed/?term=Khare%20P%5BAuthor%5D&cauthor=true&cauthor_uid=25125975
http://www.ncbi.nlm.nih.gov/pubmed/?term=Solaiappan%20KK%5BAuthor%5D&cauthor=true&cauthor_uid=25125975
http://www.ncbi.nlm.nih.gov/pubmed/?term=Guleria%20R%5BAuthor%5D&cauthor=true&cauthor_uid=25125975
http://www.ncbi.nlm.nih.gov/pubmed/25125975
http://www.ncbi.nlm.nih.gov/pubmed/?term=Barisione%20G%5BAuthor%5D&cauthor=true&cauthor_uid=25530864
http://www.ncbi.nlm.nih.gov/pubmed/?term=Brusasco%20C%5BAuthor%5D&cauthor=true&cauthor_uid=25530864
http://www.ncbi.nlm.nih.gov/pubmed/?term=Garlaschi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25530864
http://www.ncbi.nlm.nih.gov/pubmed/?term=Crimi%20E%5BAuthor%5D&cauthor=true&cauthor_uid=25530864
http://www.ncbi.nlm.nih.gov/pubmed/?term=Brusasco%20V%5BAuthor%5D&cauthor=true&cauthor_uid=25530864
http://www.ncbi.nlm.nih.gov/pubmed/25530864
http://www.ncbi.nlm.nih.gov/pubmed/?term=Blakemore%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24876770
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dickens%20C%5BAuthor%5D&cauthor=true&cauthor_uid=24876770
http://www.ncbi.nlm.nih.gov/pubmed/?term=Guthrie%20E%5BAuthor%5D&cauthor=true&cauthor_uid=24876770
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bower%20P%5BAuthor%5D&cauthor=true&cauthor_uid=24876770
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kontopantelis%20E%5BAuthor%5D&cauthor=true&cauthor_uid=24876770
http://www.ncbi.nlm.nih.gov/pubmed/?term=Afzal%20C%5BAuthor%5D&cauthor=true&cauthor_uid=24876770
http://www.ncbi.nlm.nih.gov/pubmed/24876770
http://www.ncbi.nlm.nih.gov/pubmed/24876770
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20C%5BAuthor%5D&cauthor=true&cauthor_uid=25268338
http://www.ncbi.nlm.nih.gov/pubmed/?term=Deng%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=25268338
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20H%5BAuthor%5D&cauthor=true&cauthor_uid=25268338
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wu%20X%5BAuthor%5D&cauthor=true&cauthor_uid=25268338
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cheng%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25268338
http://www.ncbi.nlm.nih.gov/pubmed/?term=Xu%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=25268338
http://www.ncbi.nlm.nih.gov/pubmed/25268338
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cielen%20N%5BAuthor%5D&cauthor=true&cauthor_uid=24783225
http://www.ncbi.nlm.nih.gov/pubmed/?term=Maes%20K%5BAuthor%5D&cauthor=true&cauthor_uid=24783225
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gayan-Ramirez%20G%5BAuthor%5D&cauthor=true&cauthor_uid=24783225
http://www.ncbi.nlm.nih.gov/pubmed/24783225
http://www.ncbi.nlm.nih.gov/pubmed/18988660
http://www.ncbi.nlm.nih.gov/pubmed/18988660
http://www.ncbi.nlm.nih.gov/pubmed?term=%22I%C5%82zecka%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/9467257
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jelena%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22707233
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mirjana%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22707233
http://www.ncbi.nlm.nih.gov/pubmed/?term=Desanka%20B%5BAuthor%5D&cauthor=true&cauthor_uid=22707233
http://www.ncbi.nlm.nih.gov/pubmed/?term=Svetlana%20IM%5BAuthor%5D&cauthor=true&cauthor_uid=22707233
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aleksandra%20U%5BAuthor%5D&cauthor=true&cauthor_uid=22707233
http://www.ncbi.nlm.nih.gov/pubmed/?term=Goran%20P%5BAuthor%5D&cauthor=true&cauthor_uid=22707233
http://www.ncbi.nlm.nih.gov/pubmed/22707233
http://www.ncbi.nlm.nih.gov/pubmed/?term=Johns%20DP%5BAuthor%5D&cauthor=true&cauthor_uid=25478197
http://www.ncbi.nlm.nih.gov/pubmed/?term=Walters%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=25478197
http://www.ncbi.nlm.nih.gov/pubmed/?term=Walters%20EH%5BAuthor%5D&cauthor=true&cauthor_uid=25478197
http://www.ncbi.nlm.nih.gov/pubmed/25478197
http://www.ncbi.nlm.nih.gov/pubmed?term=Khazaei%20HA%5BAuthor%5D&cauthor=true&cauthor_uid=24026993
http://www.ncbi.nlm.nih.gov/pubmed?term=Teymuri%20B%5BAuthor%5D&cauthor=true&cauthor_uid=24026993
http://www.ncbi.nlm.nih.gov/pubmed?term=Nakhaei%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24026993
http://www.ncbi.nlm.nih.gov/pubmed?term=Mohammadi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24026993
http://www.ncbi.nlm.nih.gov/pubmed?term=Noura%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24026993
http://www.ncbi.nlm.nih.gov/pubmed?term=Khazaei%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24026993
http://www.ncbi.nlm.nih.gov/pubmed/24026993
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kim%20CK%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chung%20CY%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Koh%20YY%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/9534918
http://www.ncbi.nlm.nih.gov/pubmed/9534918
http://www.ncbi.nlm.nih.gov/pubmed/?term=Koch%20W%5BAuthor%5D&cauthor=true&cauthor_uid=12194911
http://www.ncbi.nlm.nih.gov/pubmed/?term=Latz%20W%5BAuthor%5D&cauthor=true&cauthor_uid=12194911
http://www.ncbi.nlm.nih.gov/pubmed/?term=Eichinger%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12194911
http://www.ncbi.nlm.nih.gov/pubmed/?term=Roguin%20A%5BAuthor%5D&cauthor=true&cauthor_uid=12194911
http://www.ncbi.nlm.nih.gov/pubmed/?term=Levy%20AP%5BAuthor%5D&cauthor=true&cauthor_uid=12194911
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sch%C3%B6mig%20A%5BAuthor%5D&cauthor=true&cauthor_uid=12194911
http://www.ncbi.nlm.nih.gov/pubmed/?term=Koch+W%2C+Latz+W%2C+Eichinger+M%2C+et+al.+Genotyping+of+the+Common+Haptoglobin+Hp+1%2F2+Polymorphism+Based+on+PCR.+Clinical+Chemistry+2002%3B+48%3A+1377%E2%80%931382.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kristan%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=23703244
http://www.ncbi.nlm.nih.gov/pubmed/23703244
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kurashima%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21883679
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hoshi%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21883679
http://www.ncbi.nlm.nih.gov/pubmed/?term=Takayanagi%20N%5BAuthor%5D&cauthor=true&cauthor_uid=21883679
http://www.ncbi.nlm.nih.gov/pubmed/?term=Takaku%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=21883679
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kagiyama%20N%5BAuthor%5D&cauthor=true&cauthor_uid=21883679
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ohta%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21883679
http://www.ncbi.nlm.nih.gov/pubmed/21883679
http://www.ncbi.nlm.nih.gov/pubmed/?term=Langer%20D%5BAuthor%5D&cauthor=true&cauthor_uid=25159007
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ciavaglia%20CE%5BAuthor%5D&cauthor=true&cauthor_uid=25159007
http://www.ncbi.nlm.nih.gov/pubmed/?term=Neder%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=25159007
http://www.ncbi.nlm.nih.gov/pubmed/?term=Webb%20KA%5BAuthor%5D&cauthor=true&cauthor_uid=25159007
http://www.ncbi.nlm.nih.gov/pubmed/?term=O'Donnell%20DE%5BAuthor%5D&cauthor=true&cauthor_uid=25159007
http://www.ncbi.nlm.nih.gov/pubmed/25159007


47 
Hossein Ali Khazaei et al. / International Journal of Pharmacy & Therapeutics, 6(1), 2015, 43-47. 

 
 
 

Livermore N, Sharpe L, McKenzie D. Catastrophic interpretations and anxiety sensitivity as predictors of panic-spectrum 

psychopathology in chronic obstructive pulmonary disease. J Psychosom Res, 72(5), 2012, 388-92.  

Molloy K, Hersh CP, Morris VB, Carroll TP, O'Connor CA, Lasky-Su JA, et al. Clarification of the risk of chronic obstructive 

pulmonary disease in α1-antitrypsin deficiency PiMZ heterozygotes. Am J Respir Crit Care Med, 189(4), 2014, 419-

27. 

Müllerová H, Shukla A, Hawkins A, Quint J.Risk factors for acute exacerbations of COPD in a primary care population: a 

retrospective observational cohort study. BMJ Open, 18(4), 2014, 12. 

Naghavi M, Abolhassani F, Pourmalek F, Lakeh M, Jafari N, Vaseghi S,.et al. The burden of disease and injury in Iran 2003. 

Population Health Metrics, 7, 2009, 9-11. 

Overington JD, Huang YC, Abramson MJ, Brown JL, Goddard JR, Bowman RV et al.
. 
Implementing clinical guidelines for 

chronic obstructive pulmonary disease: barriers and solutions. J Thorac Dis, 6(11), 2014, 1586-96.  

Pedersen F, Holz O, Lauer G, Quintini G, Kirsten AM, Magnussen H et al. Multi-analyte profiling of inflammatory mediators 

in COPD sputum - The effects of processing. Cytokine, 71(2), 2015, 401-4. 

pollution and the incidence of chronic obstructive pulmonary disease in a national English cohort. Occup Environ Med, 72(1), 

2015, 42-8.  

Quaye IK. Haptoglobin, inflammation and disease. Trans R Soc Trop Med Hyg, 102, 2008, 735-42. 

Salvi S. Tobacco smoking and environmental risk factors for chronic obstructive pulmonary disease. Clin Chest Med, 35(1), 

2014, 17-27.  

Shichishima T, Ikeda K, Takahashi N, et al. Low concentration of serum haptoglobin has impact on understanding complex 

pathophysiology in patients with acquired bone marrow failure syndromes. Int J Hematol, 91(4), 2010, 602-10.  

Taffet GE, Donohue JF and Altman PR. Considerations for managing chronic obstructive pulmonary disease in the elderly. 

New Clin Interv Aging, 9, 2014, 23-30. 

Tseng CF, Huang HY, Yang YT, Mao SJ. Purification of human haptoglobin 1-1, 2-1, and 2-2 using monoclonal antibody 

affinity chromatography. Protein Expression and Purification, 33, 2004, 265–273. 

Valero C, Monteagudo M, Llagostera M, Bayona X, Granollers S, Acedo M et al. Evaluation of a combined strategy directed 

towards health-care professionals and patients with chronic obstructive pulmonary disease (COPD): information and 

health education feedback for improving clinical monitoring and quality-of-life. BMC Public Health, 1(9), 2009, 442. 

Váradi C, Mittermayr S, Szekrényes Á, Kádas J, Takacs L, Kurucz I, Guttman A. Analysis of haptoglobin N-glycome 

alterations in inflammatory and malignant lung diseases by capillary electrophoresis. Electrophoresis, 34(16), 2013, 

2287-94. 

Verrills NM, Irwin JA, He XY, Wood LG, Powell H, Simpson JL, McDonald VM, Sim A, Gibson PG. Identification of novel 

diagnostic biomarkers for asthma and chronic obstructive pulmonary disease. Am J Respir Crit Care Med, 183(12), 

2011, 1633-43. 

Wang X, Li W, Huang K, Kang X, Li Z, Yang C et al. Genetic variants in ADAM33 are associated with airway inflammation 

and lung function in COPD. BMC Pulm Med, 4(14), 2014, 173. 

Wobeto VPA, Zaccariotto TR and Sonati MF Polymorphism of human haptoglobin and its clinical importance. Gen Mol Biol, 

31, 2008, 602-620. 

Yamashiro T, Matsuoka S, Estépar RS, Dransfield MT, Diaz A, Reilly JJ, et al. Quantitative assessment of bronchial wall 

attenuation with thin-section CT: An indicator of airflow limitation in chronic obstructive pulmonary disease. AJR 

Am J Roentgenol, 195(2), 2010, 363-9.  

Yoshimoto D, Nakano Y, Onishi K, Hagan G, Jones P. The relationship between the COPD Assessment Test score and 

airflow limitation in Japan in patients aged over 40 years with a smoking history. Int J Chron Obstruct Pulmon Dis, 

9(9), 2014, 1357-63. 

 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Livermore%20N%5BAuthor%5D&cauthor=true&cauthor_uid=22469282
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sharpe%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22469282
http://www.ncbi.nlm.nih.gov/pubmed/?term=McKenzie%20D%5BAuthor%5D&cauthor=true&cauthor_uid=22469282
http://www.ncbi.nlm.nih.gov/pubmed/22469282
http://www.ncbi.nlm.nih.gov/pubmed/?term=Molloy%20K%5BAuthor%5D&cauthor=true&cauthor_uid=24428606
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hersh%20CP%5BAuthor%5D&cauthor=true&cauthor_uid=24428606
http://www.ncbi.nlm.nih.gov/pubmed/?term=Morris%20VB%5BAuthor%5D&cauthor=true&cauthor_uid=24428606
http://www.ncbi.nlm.nih.gov/pubmed/?term=Carroll%20TP%5BAuthor%5D&cauthor=true&cauthor_uid=24428606
http://www.ncbi.nlm.nih.gov/pubmed/?term=O'Connor%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=24428606
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lasky-Su%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=24428606
http://www.ncbi.nlm.nih.gov/pubmed/24428606
http://www.ncbi.nlm.nih.gov/pubmed/?term=M%C3%BCllerov%C3%A1%20H%5BAuthor%5D&cauthor=true&cauthor_uid=25524545
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shukla%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25524545
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hawkins%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25524545
http://www.ncbi.nlm.nih.gov/pubmed/?term=Quint%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25524545
http://www.ncbi.nlm.nih.gov/pubmed/25524545
http://www.ncbi.nlm.nih.gov/pubmed/?term=Naghavi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19527516
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abolhassani%20F%5BAuthor%5D&cauthor=true&cauthor_uid=19527516
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pourmalek%20F%5BAuthor%5D&cauthor=true&cauthor_uid=19527516
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lakeh%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19527516
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jafari%20N%5BAuthor%5D&cauthor=true&cauthor_uid=19527516
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vaseghi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19527516
http://www.ncbi.nlm.nih.gov/pubmed/?term=Overington%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=25478199
http://www.ncbi.nlm.nih.gov/pubmed/?term=Huang%20YC%5BAuthor%5D&cauthor=true&cauthor_uid=25478199
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abramson%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=25478199
http://www.ncbi.nlm.nih.gov/pubmed/?term=Brown%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=25478199
http://www.ncbi.nlm.nih.gov/pubmed/?term=Goddard%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=25478199
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bowman%20RV%5BAuthor%5D&cauthor=true&cauthor_uid=25478199
http://www.ncbi.nlm.nih.gov/pubmed/25478199
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pedersen%20F%5BAuthor%5D&cauthor=true&cauthor_uid=25464927
http://www.ncbi.nlm.nih.gov/pubmed/?term=Holz%20O%5BAuthor%5D&cauthor=true&cauthor_uid=25464927
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lauer%20G%5BAuthor%5D&cauthor=true&cauthor_uid=25464927
http://www.ncbi.nlm.nih.gov/pubmed/?term=Quintini%20G%5BAuthor%5D&cauthor=true&cauthor_uid=25464927
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kirsten%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=25464927
http://www.ncbi.nlm.nih.gov/pubmed/?term=Magnussen%20H%5BAuthor%5D&cauthor=true&cauthor_uid=25464927
http://www.ncbi.nlm.nih.gov/pubmed/25464927
http://www.ncbi.nlm.nih.gov/pubmed/25146191
http://www.ncbi.nlm.nih.gov/pubmed/?term=Salvi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24507834
http://www.ncbi.nlm.nih.gov/pubmed/24507834
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Shichishima%20T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ikeda%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Takahashi%20N%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/20376581
http://www.ncbi.nlm.nih.gov/pubmed/?term=Taffet%20GE%5BAuthor%5D&cauthor=true&cauthor_uid=24376347
http://www.ncbi.nlm.nih.gov/pubmed/?term=Donohue%20JF%5BAuthor%5D&cauthor=true&cauthor_uid=24376347
http://www.ncbi.nlm.nih.gov/pubmed/?term=Altman%20PR%5BAuthor%5D&cauthor=true&cauthor_uid=24376347
http://www.ncbi.nlm.nih.gov/pubmed/24376347
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tseng%20CF%5BAuthor%5D&cauthor=true&cauthor_uid=14711515
http://www.ncbi.nlm.nih.gov/pubmed/?term=Huang%20HY%5BAuthor%5D&cauthor=true&cauthor_uid=14711515
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yang%20YT%5BAuthor%5D&cauthor=true&cauthor_uid=14711515
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mao%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=14711515
http://www.ncbi.nlm.nih.gov/pubmed/?term=Valero%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20128887
http://www.ncbi.nlm.nih.gov/pubmed/?term=Monteagudo%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20128887
http://www.ncbi.nlm.nih.gov/pubmed/?term=Llagostera%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20128887
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bayona%20X%5BAuthor%5D&cauthor=true&cauthor_uid=20128887
http://www.ncbi.nlm.nih.gov/pubmed/?term=Granollers%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20128887
http://www.ncbi.nlm.nih.gov/pubmed/?term=Acedo%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20128887
http://www.ncbi.nlm.nih.gov/pubmed/20128887
http://www.ncbi.nlm.nih.gov/pubmed/23580236
http://www.ncbi.nlm.nih.gov/pubmed/23580236
http://www.ncbi.nlm.nih.gov/pubmed/21471098
http://www.ncbi.nlm.nih.gov/pubmed/21471098
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20X%5BAuthor%5D&cauthor=true&cauthor_uid=25369941
http://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20W%5BAuthor%5D&cauthor=true&cauthor_uid=25369941
http://www.ncbi.nlm.nih.gov/pubmed/?term=Huang%20K%5BAuthor%5D&cauthor=true&cauthor_uid=25369941
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kang%20X%5BAuthor%5D&cauthor=true&cauthor_uid=25369941
http://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=25369941
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yang%20C%5BAuthor%5D&cauthor=true&cauthor_uid=25369941
http://www.ncbi.nlm.nih.gov/pubmed/25369941
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yamashiro%20T%5BAuthor%5D&cauthor=true&cauthor_uid=20651191
http://www.ncbi.nlm.nih.gov/pubmed/?term=Matsuoka%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20651191
http://www.ncbi.nlm.nih.gov/pubmed/?term=Est%C3%A9par%20RS%5BAuthor%5D&cauthor=true&cauthor_uid=20651191
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dransfield%20MT%5BAuthor%5D&cauthor=true&cauthor_uid=20651191
http://www.ncbi.nlm.nih.gov/pubmed/?term=Diaz%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20651191
http://www.ncbi.nlm.nih.gov/pubmed/20651191
http://www.ncbi.nlm.nih.gov/pubmed/20651191
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yoshimoto%20D%5BAuthor%5D&cauthor=true&cauthor_uid=25525353
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nakano%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=25525353
http://www.ncbi.nlm.nih.gov/pubmed/?term=Onishi%20K%5BAuthor%5D&cauthor=true&cauthor_uid=25525353
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hagan%20G%5BAuthor%5D&cauthor=true&cauthor_uid=25525353
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jones%20P%5BAuthor%5D&cauthor=true&cauthor_uid=25525353
http://www.ncbi.nlm.nih.gov/pubmed/25525353

