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Abstract: Back ground Chronic Obstructive Pulmonary Disease (COPD) is a chronic
Inflammatory disease of the airways and/ or parenchyma usually characterized by
progressive irreversible airflow with accompanying respiratory symptoms like dyspnea,
cough, production of sputum, and/or exacerbations. The pathophysiology Of COPD involves
bronchitis and /or emphysema, the effect of inflammation occurs in the lung and also have
systemic effect, most common causes is tobacco smoking, occupational pollution, indoor
pollution. Progranulin ( PGRN ) is defined as precursor of pleiotropic glycosylated protein
,it have significant role in process of inflammation ,angiogenesis, neoplasia ,cell
development ,cell cycle , embryogenesis, wound healing ,modification of autoimmune
process, highly found in several type of cells like respiratory epithelial cells.

Objective: The aim is to study relationship between serum level of PGRN and spirometric
readings in COPD patients.

Patients and method: A case control study composed of 40 patients with COPD and 45
controls, demographic characteristic, pulmonary function test and plasma PGRN were
measured and made comparison of data in cases with controls, data collected were statically
analysis by SPSS.

Result: This study found that serum PGRN was elevated in cases of COPD more than
controls (230.52+189.01 VS 114.19+68.41 ng/ml) there is significant association between
PGRN and COPD ( P value 0.006 ) ,and found that PGRN negatively associated with FEV']
% (Pvalue 0.04)

Conclusions: It was concluded that PGRN may be used as blood marker that indicate severity
of airflow obstruction in COPD.
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1. INTRODUCTION

Chronic obstructive pulmonary disease (COPD) is the third leading cause of death worldwide
in 2019, with about 3.23 million deaths occurring in middle and low-income countries. COPD
prevalence is high among smokers, previous smokers, males, and those over 40 years old. The
global prevalence of COPD in 2019 was 10.3% using the Global Initiative for Chronic
Obstructive Lung Disease (GOLD) definition (1, 5, 19, 25, 26).

COPD is a complex progressive illness that continues as an inflammatory disease of the lungs,
involving multiple types of inflammatory cells and mediators. It is caused by complex,
dynamic, and cumulative interactions between genes and environment during a person's
lifetime, which can change normal lung development mechanisms and result in damage.(3,9)
PGRN, also known as acrogranin or PC cell-derived growth factor (PCDGF), plays a crucial
role in inflammatory diseases like COPD and asthma. Its anti-inflammatory action is due to its
interaction with TNF R1/2 and blocking the TNF-a-TNFR1/2 signal, which inhibits neutrophil
degranulation. Studies have found high concentrations of PGRN in COPD patients' serum due
to the inhibition or low degree of neutrophilic inflammation. PGRN, composed of 593 amino
acids, has a molecular weight of 68.5 kDa and is encoded by the GRN gene. Degradation of
PGRN can occur by various proteinases, and some molecules, such as secretory leukocyte
protease inhibitor (SLPI), can inhibit its anti-inflammatory action. Degradation of PGRN
results in granulins with pro-inflammatory action, which can neutralize its anti-inflammatory
effect (22, 24).

2. RELATED WORK

The process of inflammation in COPD affects the lungs primarily, but it also has a systemic
effect, patients with COPD have higher level of inflammatory markers in systemic circulation
like C-reactive protein, soluble adhesion molecules, lipopolysaccharide binding protein, TNF
transmembrane receptor (9).

Tobacco Smoking considered the most common cause of COPD (about 50% of smoker
complain from COPD, after consumption of more than 10 packs year) (10),despite of the
smoking is consider primary cause but epidemiological studies found that about 20% -40% of
COPD patient not smoking at their life.(7), also cannabis, pipe, water pipe, cigar all consider
as risk factors for COPD.( 13),Genetic causes: like Alph-1 antitrypsin deficiency( AATD)
(15).Pollution due to environmental exposure to particles of gases either indoor or outdoor air
pollution , previous infection like in recurrent respiratory infection mostly in lower part of
respiratory airways in early childhood (2-3 times increase risk),also previous tuberculosis
increase risk of occurrence COPD (10), more in poor socioeconomic conditions due to multiple
compounds like decrease in nutrition and more exposed to pollution (1)

The inflammation observed in COPD patients is an altered form of the usual inflammatory
response to chronic irritants like smoke inhaled from cigarettes and other particles. The main
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cause of this modified type of inflammation is unknown, but some studies suggest genetics
may play a role (9).

The severity of airflow obstruction can be classified into stages according to criteria of Global
Initiative for Chronic Obstructive Lung Disease (GOLD) that depend for categorization of
COPD, by examination in spirometry depend on FEV1 in patients have post bronchodilator
FEV1/FVC ratio less than 0.7 (Agusti et al., 2023). It is can classified according to FEV1 value
into : Mild FEV1 >80% , Moderate >50% < 80% , Severe >30% <50% and Very severe
<30% (14)

(24) found in their study a high concentration of PGRN in the serum of patients with COPD.
This is due to inhibition or low degree of neutrophilic inflammation.

While (22) found in their study a low concentration of PGRN in the serum of patients with
asthma. This is considered as an indicator of neutrophilic inflammation and found that PGRN
is negatively correlated with bronchial obstruction.

PGRN is considered as anti- inflammatory protein, it can digest by neutrophil derived
proteinases, the product of digestion act on epithelial cell line and stimulate it to produce
neutrophil chemoattractant interleukin IL-8. So, anti-inflammatory action of PGRN can
decrease or neutralize by degradation of PGRN with neutrophil proteinases (24).

PGRN binds to TNFR1/2 and sortilin. Sortilin acts as a regulation of PGRN concentration and
uptake in the brain, mutation in the gene of PGRN can cause fronto-temporal lobar
degeneration (22).

3. PATIENTS AND METHODS

From January 2023 to August 2023, 40 COPD patients (26 males and 14 females) were
collected from Al-Sader Teaching Hospital in Al-Najaf city, all meeting inclusion criteria and
excluded from exclusion criteria. The study involved 45 healthy participants, including 16
males and 29 females, who were recruited randomly from the general population, free from
COPD, and had normal pulmonary function tests through spirometry examination. Participants
provided verbal consent after understanding the study's objectives, research procedures,
spirometry examination, and blood drawing. The study included COPD patients aged over 35,
meeting GOLD criteria for diagnosis(14) and in a stable stage with no prior treatment with
long-acting B-agonis, anti-inflammatory drugs, or oral corticosteroids(12,16). Individuals with
connective tissue disorders, inflammatory bowel disease, cancer in the last five years, renal or
hepatic failure, or chronic diseases with systemic inflammation effects are excluded (18).

The pulmonary function test is a vital tool for diagnosing lung diseases by measuring the
amount of air that can be breathed in and out of the lung. The test involves a spirometry test,
which measures the amount of air that can be easily and quickly exhaled (20). The operator
measures weight and height before the test, and enters information about the participant,
including date of birth, sex, weight, height, and smoking status. The subject should not be
taking short-acting inhaled drugs like salbutamol or albuterol four hours prior to the
examination, and oral therapy like aminophylline, slow release B-agonist, should be paused 12
hours before the examination (17). Smoking should be stopped one hour before the
examination. The operator performs the test by instructing the patient to sit upright, close their
nose, and take full deep breaths. If the patient's FEVI/FVC % is less than 70%, they are
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instructed to take an inhaler dose of salbutamol (100 pg) in one breath, hold for 5-10 seconds,
and exhale four times. The test is then done 10-15 minutes after bronchodilation. If the response
to bronchodilation is less than 200 ml, it is considered no response to bronchodilation and an
irreversible obstruction, confirming the diagnosis of COPD (4, 14). A venous blood sample of
2.5 milliliters was collected from each participant and put in a gel tube, then serum progranulin
was measured using the Human PGRN (Progranulin) ELISA Kit (Elabscience/USA) for all
participants, following the exact manufacturing source's procedure.

The study used the Statistical Package for the Social Sciences (SPSS 23.0 for Windows) to
analyze data, with descriptive statistics presented as frequency, percentage, and mean+SD.
Comparisons were made between groups using chi-square tests for categorical variables and
Mann-Whitney U-test for nonparametric data. Pearson's correlation coefficient was used for
normally distributed variables, and significance was set at p < 0.05.

4. RESULT AND DISCUSSION
Result

The current study included a total of 85 participants (40 COPD patients and 45 as a control).
Two thirds of COPD group were male against one third of the control group.

o Patients Control
Characteristics P value
n=40 n=45
Below 45 13 (32.5) % 27 (60) %
45-54 13 (32.5) 8 (17.7)
Age (years) 0.06
55-64 7 (17.5) 7 (15.6)
65 and above 7 (17.5) 3(6.7)
Male 26 (65) 16 (35.6)
Gender 0.007
Female 14 (35) 29 (64.4)

Table 1: Demographic characteristics of the COPD and control group.

Progranulin level: the analysis of data showed that there was significant statistical difference
in the mean Plasma progranulin levels between the COPD and the control group (table-2 and
figurel below).

Variable mean+SD P value
Plasma progranulin Patients 230.52+189.01
0.006
level (ng/ml) Control 114.19+68.41

Table 2: Comparison of progranulin level between patient and control
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Figure 1.Plasma progranulin levels in COPD and control group

There was significant negative correlation between the mean progranulin level and the FEV1
in patients group. (as shown in table 3 below).

Variables Patients Control
Pearson Correlation (r) | Pvalue | Pearson Correlation (r) = Pvalue
FEVI -0.320 0.044 0.011 0.943
predicted

Table 3: Correlations between progranulin level and spirometric reading in patient and control

Discussion

This study involved 40 COPD patient (patient group) and 45 non COPD subjects . There is no
difference in age between patients and controls P value ( 0.06 ) ,the age consider as risk 0.factor
for developing of COPD due to either the lung function decline with increase age or due to
increase time of exposures to the other causes such as tobacco smoking ,air pollution and
occupational pollution during the life(1) ,this consistent with other studies ( 13 ) ,65% of the
patients in this study were males ,this consistent with study of ( 19 ) ,systemic review
composed of more than 150 previous study ,that found prevalence of COPD was larger in males
than females but the difference in prevalence between males and females in developed
countries and high income countries was not significant statistically, this appear due to
environmental factors and behavioral factors , genetic factors and prevalence of smoking high
in men all these causes lead to difference in prevalence of COPD between genders, the
diagnosis of COPD in developing countries still higher in males than females, but because of
increase in smoking among females and working in males occupations that have risk of develop
COPD due to pollution ( 6 ),but in other research ( 4 ) that found no difference in prevalence

Copyright The Author(s) 2024. This is an Open Access Article distributed under the CC BY
license. (http://creativecommons.org/licenses/by/4.0/) 25



http://journal.hmjournals.com/index.php/JPDMHD
http://journal.hmjournals.com/index.php/JPDMHD
https://doi.org/10.55529/jpdmhd.42.21.28
http://creativecommons.org/licenses/by/4.0/

Journal of Prevention, Diagnosis and Management of Human Diseases
ISSN: 2799-1202

Vol: 04, No. 02, Feb - March 2024
http://journal.hmjournals.com/index.php/JPDMHD
DOI: https://doi.org/10.55529/jpdmhd.42.21.28

JPDMHD

of COPD between men and women.( 19 ) explain in high income countries prevalence of COPD
higher in females than males ,due increase exposure to tobacco smoking and found females
have more susceptibility to harmful effect of tobacco smoking due to smaller size of lung in
female so become more susceptible to oxidative stress ( 23).

This study showed a significant difference in progranulin level between cases of COPD and
controls ( 230.52+189.01 vs 114.19+68.41 , P value 0.006) ,which is similar to finding of other
study which found that progranulin level higher in acute exacerbation of COPD than stable
COPD than controls and also found there is significant negative correlation between PGRN
level and FEV1% ,this similar with finding of other study (11) due to PGRN may reflect the
inflammatory and fibrotic changes in the airways which increase as severity of COPD increase
and subsequently FEV1 decrease .

5. CONCLUSION

We concluded for this study that elevated levels of PGRN are linked to COPD and are
significantly correlated with severity of airflow obstruction.

Recommendation

we recommend using of spirometry for patients with clinical evidence of COPD especially in
young age people that are have risk factor for develop COPD and using of spirometry as routine
examination in people age more than 35 and have risk factors and also we recommended further
studies with larger sample size are recommended for clarify the effect of PGRN on the severity
of COPD.

6. REFERENCES

1. Agusti, A, Celli, B. R, Criner, G. J., Halpin, D., Anzueto, A., Barnes, P., ... &
Vogelmeier, C. F. (2023). Global initiative for chronic obstructive lung disease 2023
report: GOLD executive summary. American journal of respiratory and critical care
medicine, 207(7), 819-837.

2. Agusti, A., & Faner, R. (2018). COPD beyond smoking: new paradigm, novel
opportunities. The Lancet Respiratory Medicine, 6(5), 324-326.

3. 3-Agusti, A., Melén, E., DeMeo, D. L., Breyer-Kohansal, R., & Faner, R. (2022).
Pathogenesis of chronic obstructive pulmonary disease: understanding the contributions
of gene—environment interactions across the lifespan. The Lancet Respiratory Medicine

4.  4-Al Lami, F., & Salim, Z. (2017). Prevalence and determinants of chronic obstructive
pulmonary disease among a sample of adult smokers in Baghdad, Iraq, 2014. EMHJ-
Eastern Mediterranean Health Journal, 23(2), 67-72.

5.  5-Adeloye, D., Song, P., Zhu, Y., Campbell, H., Sheikh, A., & Rudan, I. (2022). Global,
regional, and national prevalence of, and risk factors for, chronic obstructive pulmonary
disease (COPD) in 2019: a systematic review and modelling analysis. The Lancet
Respiratory Medicine, 10(5), 447-458.

Copyright The Author(s) 2024. This is an Open Access Article distributed under the CC BY
license. (http://creativecommons.org/licenses/by/4.0/) 26



http://journal.hmjournals.com/index.php/JPDMHD
http://journal.hmjournals.com/index.php/JPDMHD
https://doi.org/10.55529/jpdmhd.42.21.28
http://creativecommons.org/licenses/by/4.0/

Journal of Prevention, Diagnosis and Management of Human Diseases
ISSN: 2799-1202
Vol: 04, No. 02, Feb - March 2024

http://journal.hmjournals.com/index.php/JPDMHD

JPDMHD

DOI: https://doi.org/10.55529/jpdmhd.42.21.28

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Agusti, A., Melén, E., DeMeo, D. L., Breyer-Kohansal, R., & Faner, R. (2022).
Pathogenesis of chronic obstructive pulmonary disease: understanding the contributions
of gene—environment interactions across the lifespan. The Lancet Respiratory Medicine
Agusti, A., Vogelmeier, C., & Faner, R. (2020). COPD 2020: changes and challenges.
American Journal of Physiology-Lung Cellular and Molecular Physiology, 319(5), L879-
L883

Aryal, S., Diaz-Guzman, E., & Mannino, D. M. (2014). Influence of sex on chronic
obstructive pulmonary disease risk and treatment outcomes. International journal of
chronic obstructive pulmonary disease, 1145-1154.

Barnes, P. J. (2016). Inflammatory mechanisms in patients with chronic obstructive
pulmonary disease. Journal of Allergy and Clinical Immunology, 138(1), 16-27.
Brashier, B. B., & Kodgule, R. (2012). Risk factors and pathophysiology of chronic
obstructive pulmonary disease (COPD). J Assoc Physicians India, 60(Suppl), 17-21
Chen, X., Liu, J., Zhu, M., Hu, B, Bali, F., Jin, W., ... & Pan, J. (2018). Progranulinis a
novel biomarker for predicting an acute exacerbation of chronic obstructive pulmonary
disease. The Clinical Respiratory Journal, 12(10), 2525-2533

Eagan, T. M. L., Ueland, T., Wagner, P. D., Hardie, J. A., Mollnes, T. E., Damas, J. K.,
... & Bakke, P. S. (2010). Systemic inflammatory markers in COPD: results from the
Bergen COPD Cohort Study. European Respiratory Journal, 35(3), 540-548.

Gunen, H., Tarraf, H., Nemati, A., Al Ghobain, M., Al Mutairi, S., & Bacha, Z. A. (2016).
Waterpipe tobacco smoking. Tuberkuloz ve toraks, 64(1), 94-96.

Global Initiative for Chronic Obstructive Lung Disease (GOLD) Scientific Committe
,2023.Global strategy for diagnosis, management, and prevention of chronic obstructive
pulmonary disease.

Herndndez Cordero, A. 1., Yang, C. X., Li, X., Milne, S., Chen, V., Hollander, Z., ... &
Sin, D. D. (2021). Epigenetic marker of telomeric age is associated with exacerbations
and hospitalizations in chronic obstructive pulmonary disease. Respiratory research,
22(1), 316.

Miravitlles, M., Huerta, A., Valle, M., Garcia-Sidro, P., Fornég, C., Crespo, C., & Lopez-
Campos, J. L. (2015). Clinical variables impacting on the estimation of utilities in chronic
obstructive pulmonary disease. International Journal of Chronic Obstructive Pulmonary
Disease, 367-377

Miller, J. D., Foster, T., Boulanger, L., Chace, M., Russell, M. W., Marton, J. P., &
Menzin, J. (2005). Direct costs of COPD in the US: an analysis of Medical Expenditure
Panel Survey (MEPS) data. COPD: Journal of Chronic Obstructive Pulmonary Disease,
2(3),311-318.

Nojomi, M., Afshar, A. E., & Saberi, M. (2011). Prevalence of anemia in patients with
chronic obstructive pulmonary disease.

Ntritsos, G., Franek, J., Belbasis, L., Christou, M. A., Markozannes, G., Altman, P., ... &
Evangelou, E. (2018). Gender-specific estimates of COPD prevalence: a systematic
review and meta-analysis. International journal of chronic obstructive pulmonary disease,
1507-1514.

Nick Villalobos, MD, Erica Cirino.(2023 ) Spirometry Procedure: How to Prepare, Side
Effects, and Risks .

Copyright The Author(s) 2024. This is an Open Access Article distributed under the CC BY
license. (http://creativecommons.org/licenses/by/4.0/) 27



http://journal.hmjournals.com/index.php/JPDMHD
http://journal.hmjournals.com/index.php/JPDMHD
https://doi.org/10.55529/jpdmhd.42.21.28
http://creativecommons.org/licenses/by/4.0/

Journal of Prevention, Diagnosis and Management of Human Diseases

ISSN: 2799-1202
Vol: 04, No. 02, Feb - March 2024

http://journal.hmjournals.com/index.php/JPDMHD

JPDMHD

DOI: https://doi.org/10.55529/jpdmhd.42.21.28

21.

22.

23.

24,

25.

26.

27.

Pinto-Plata, V. M., Mullerova, H., Toso, J. F., Feudjo-Tepie, M., Soriano, J. B., Vessey,
R. S., & Celli, B. R. (2006). C-reactive protein in patients with COPD, control smokers
and non-smokers. Thorax, 61(1), 23-28.

Pogonowska, M., Poniatowski, L. A., Wawrzyniak, A., Krolikowska, K., & Kalicki, B.
(2019). The role of progranulin (PGRN) in the modulation of anti-inflammatory response
in asthma. Central European Journal of Immunology, 44(1), 91-101

Shukla, S. D., Shastri, M. D., Jha, N. K., Gupta, G., Chellappan, D. K., Bagade, T., &
Dua, K. (2021). Female gender as a risk factor for developing COPD. EXCLI journal, 20,
1290

Ungurs, M. J., Sinden, N. J., & Stockley, R. A. (2014). Progranulin is a substrate for
neutrophil-elastase and proteinase-3 in the airway and its concentration correlates with
mediators of airway inflammation in COPD. American Journal of Physiology-Lung
Cellular and Molecular Physiology, 306(1), L80-L8

Varmaghani M, Dhegihan M, Heidari E, Sharifi F, Moghaddam SS, Farzadfar F. Global
prevalence of chronic obstructive pulmonary disease: systematic review and meta-
analysis. East Mediterr Health J 2019; 25(1): 47-

World Health Organization. www. who. int/news-room/fact-sheets/detail /chronic-
obstructive -pulmonary-disease-(copd).2023/3/16 .

World Health Organization. The Global Health Observatory, Global Health Estimates:
Life expectancy and leading causes of death and disability [accessed Oct 2022].
https://www.who.int/data/gho/data/themes/mortality-and-global-healthestimates

Copyright The Author(s) 2024. This is an Open Access Article distributed under the CC BY
license. (http://creativecommons.org/licenses/by/4.0/) 28



http://journal.hmjournals.com/index.php/JPDMHD
http://journal.hmjournals.com/index.php/JPDMHD
https://doi.org/10.55529/jpdmhd.42.21.28
http://creativecommons.org/licenses/by/4.0/
https://www.who.int/data/gho/data/themes/mortality-and-global-healthestimates

