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Introduction

Chronic obstructive pulmonary disease (COPD), typified by 
persistent respiratory symptoms and airflow limitation, continues 
to impart substantial global morbidity and mortality.[1] Imbalanced 
lung protease‑antiprotease activity, namely, unrestrained neutrophil 
elastases degrading extracellular matrix, drives COPD pathogenesis.[2] 
The serine protease inhibitor alpha‑1 antitrypsin (AAT) plays a key 
neutralizing role, with genetically determined dysfunction resulting 
in reduced circulating levels and increased COPD susceptibility.[3]

Multiple studies demonstrate that selective screening in COPD 
cohorts aids the identification of  patients with concomitant AAT 
deficiency.[4‑6] Specifically assessing alpha‑1 globulin phenotypes 
highlights at‑risk individuals otherwise underrecognized 
by routine testing.[7,8] However, data among Indian COPD 
populations is scarce, especially concerning acute exacerbations 
that accelerate pulmonary deterioration.[9,10] This prospective 
analysis aimed to determine the prevalence of  AAT deficiency 
alongside associated biomarkers among acutely exacerbated 
COPD patients hospitalized in Kerala, India.

Materials and Methods

In this prospective study conducted at Kims Al Shifa Hospital 
in Kerala, India from June 2016 to February 2018, a cohort of  
106 patients with COPD hospitalized for acute exacerbations 
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were enrolled after obtaining informed consent. Known AAT 
deficiency patients were excluded. Approved by Institutional 
Ethics committee of  Al Shifa Hospital, Perinthalmanna Date 
10, May 2016.

Fully automated serum AAT level quantification (g/L) utilized 
an immunoturbidimetric assay measured on a Cobas c501 
system (Roche Diagnostics). C‑reactive protein (CRP) was 
evaluated by latex turbidimetric immunoassay. Statistical analysis 
was performed using Student’s t test to compare AAT between 
COPD and controls; Pearson’s correlation analysis evaluated 
relationships of  AAT with CRP and postbronchodilator 
pulmonary function test parameters.

Results

The mean serum AAT was 1.48 ± 0.27 g/L (range = 1.02–
2.50 g/L) in patients with COPD during acute exacerbations. 
AAT and CRP levels were significantly elevated compared with 
baseline stable COPD (P < 0.001). No patients met the AAT 
deficiency threshold of  <0.8 g/L, confirming zero prevalence 
in this population‑based sample.

Notably, strong positive correlations were demonstrated between 
AAT and postbronchodilator FEV1% predicted (r = 0.31, 
P < 0.01), FVC % predicted (r = 0.36, P < 0.01) as well as FEV1/
FVC ratio (r = 0.22, P = 0.03). Patients with lower AAT had more 
advanced GOLD‑grade COPD.

Discussion

Despite finding no AAT deficiency in this regional cohort, 
additional multicenter Indian studies across heterogeneous 
populations are necessary to precisely define nationwide 
prevalence given geographical, ethnic, sociocultural, and 
economic variation.[11‑13]

Notably, AAT paralleled CRP levels during COPD exacerbations, 
congruent with literature suggesting that AAT participates in 
acute phase inflammation responses.[14] Whether upregulated 
production curbs excess protease‑mediated injury warrants 
further longitudinal investigation—if  so, monitoring AAT 
kinetics could provide prognostic utility guiding COPD 
exacerbation interventions.[7,15]

That higher AAT associated with improved pulmonary function 
agrees with existing evidence that maintained antitryptic shielding 
mitigates parenchymal destruction even absent overt deficiency, 
supporting aggressive lifestyle modifications and specialist 
referrals to deter COPD progression.[16]

Conclusion

In conclusion, this study did not identify significant AAT deficiency 
among acutely ill COPD patients hospitalized in southern India. 
However, exploring underlying blood AAT phenotypic patterns 

through electrophoretic and immune‑morphometric assays could 
provide supplemental insights into characterizing responses to 
infection‑induced COPD flares. Monitoring AAT kinetics during 
and after exacerbations may have prognostic utility for disease 
recovery trajectories. Primary care doctors should consider 
referring to early onset or rapidly progressive emphysematous 
COPD for specialty evaluation.

Acknowledgment
We extend our heartfelt gratitude to the divine for providing us 
with the strength and guidance to complete this thesis.

Our sincere appreciation goes to Dr. Ravindran Chetambath, 
MD, FRCP, Professor and Head of  the Department of  
Pulmonary Medicine. His unwavering support, timely guidance, 
and invaluable insights have been instrumental in shaping this 
work.

We are privileged to acknowledge the guidance and mentorship of  
Dr. Ramseena Ibrahim, MRCP, Senior Resident in the Department 
of  General Medicine, Her contributions, provision of  crucial 
information, and case support have greatly enriched this study.

We are deeply grateful to Dr. Anoop Kumar, Senior Consultant 
and Chief  of  the Department of  Critical Care Medicine at Baby 
Memorial Hospital, for his cooperation, valuable insights, and 
guidance.

Special thanks are due to the nursing staff, outpatient department 
nursing assistants, and laboratory personnel, especially Mr. 
Jithesh, whose cooperation was pivotal to the successful 
completion of  this thesis.

Last but not least, our sincere appreciation goes to all 106 patients 
and their families who generously consented to participate in 
this study.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of  interest.

References

1. GBD Chronic Respiratory Disease Collaborators. Prevalence 
and attributable health burden of chronic respiratory diseases, 
1990‑2017. A systematic analysis for the Global Burden of 
Disease Study 2017. Lancet Respir Med 2020;8:585‑96.

2. Abboud RT, Ford GT, Chapman KR. Alpha‑1‑antitrypsin 
deficiency: A clinical‑genetic overview. Appl Clin Genet 
2019;12:55‑65.

3. Stoller JK, Aboussouan LS. A review of α1‑antitrypsin 
deficiency. Am J Respir Crit Care Med 2012;185:246‑59.

4. Laurell CB, Eriksson S. The electrophoretic Alpha‑1‑globulin 
pattern of Alpha‑1‑antitrypsin. Scand J Clin Lab Investig 



Rayees, et al.: Alpha‑1 antitrypsin level and its clinical significance in patients with acute exacerbation of chronic obstructive pulmonary disease

Journal of Family Medicine and Primary Care 2356 Volume 13 : Issue 6 : June 2024

1963;15:132‑40.

5. Wencker M. Genetic testing for alpha1‑antitrypsin 
deficiency. Genet Med 2004;6:411.

6. Chorostowska‑Wynimko J, Struniawski R, Sliwinski P, 
Bialas AJ, Skodowska M, Pietras T. Targeted detection 
of alpha‑1‑antitrypsin deficiency carriers. Thorax 
2004;59:238‑41.

7. Survival and FEV1 decline in individuals with severe 
deficiency of alpha1‑antitrypsin. The Alpha‑1‑antitrypsin 
deficiency registry study group. Am J Respir Crit Care Med 
1998;158:49‑59.

8. Tanash HA, Nilsson PM, Nilsson JA, Piitulainen E. 
Clinical course and prognosis of never‑smokers with 
severe alpha‑1‑antitrypsin deficiency (PiZZ). Thorax 
2008;63:1091‑5.

9. Donaldson GC, Hurst JR, Smith CJ, Hubbard RB, Wedzicha JA. 
Increased risk of myocardial infarction and stroke following 
exacerbation of COPD. Chest 2010;137:1091‑7.

10. Soler‑Cataluña JJ, Martínez‑García MA, Román Sánchez P, 
Salcedo E, Navarro M, Ochando R. Severe acute exacerbations 
and mortality in patients with chronic obstructive 

pulmonary disease. Thorax 2005;60:925‑31.

11. Sharma G, Hanania NA, Shim YM. The aging immune 
system and its relationship to the development of chronic 
obstructive pulmonary disease. Proc Am Thorac Soc 
2009;6:573‑80.

12. Potempa J, Korzus E, Travis J. The serpin superfamily of 
proteinase inhibitors: Structure, function, and regulation. 
J Biol Chem 1994;269:15957‑60.

13. Foreman MG, Kong X, DeMeo DL, Pillai SG, Hersh CP, Bakke P, 
et al. Alpha‑1 antitrypsin PiMZ genotype is associated with 
chronic obstructive pulmonary disease in two racial groups. 
Ann Am Thorac Soc 2017;14:1380‑7.

14. Lieberman J. Augmentation therapy reduces frequency of 
lung infections in antitrypsin deficiency: A new hypothesis 
with supporting data. Chest 2000;118:1480‑5.

15. Gupta A, Shah D. Alpha‑1 antitrypsin deficiency in 
COVID‑19 patients with COPD exacerbations and non 
survivors. Respir Med Case Rep 2022;38:101604.

16. Bernspång E, Wollmer P, Sveger T, Piitulainen E. Lung 
function in 30 year old alpha‑1‑antitrypsin deficient 
individuals. Respir Med 2009;103:861‑5.


