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ABSTRACT  

It is defined as a chronic and heterogeneous disabling 

respiratory disease which is characterized by different 

mechanism. The purpose of this review is to highlight the 

current and seminal literature that informs the understanding of 

the clinical and investigative utility of biomarkers in asthma. 

This review deals with the procedure of how to be precise about 

selecting the best biomarker in asthmatic patient which regulate 

disease in individual and to use the best validated treatment 

underlying the disease. The use of advanced biostatistical 

technique and combinatorial analysis has led to additional 

advances in utility of biomarkers. 
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INTRODUCTION 

It is generally regarded as a heterogeneous disease that group different disease in a single 

frame because the treatment and diagnosis is based on individual symptoms like cough, chest 

tightness, SOB, wheezing. The practice of personalized medicine in asthma is very limited. 

Keeping the International global Initiative for asthma (GINA) guidelines in mind the 

pharmacological treatment is based on the severity of the disease. Despite a whole ongoing 

research in last year which is based on the identification of biomarkers for asthma only a few 

biomarkers indicative of T2 high asthma have been described. (e.g.:-IgE, eosinophils in 

blood/sputum, FeNO, periostin) and their utility in diagnosis prognosis and therapy is still 

controversial. This review will summaries the recent knowledge about the biomarkers 

identified of asthma with special focus on those with higher chances. 

 

Fig:-1 

BIOMARKERS 

BLOOD CELLS AND SERUM BIOMARKERS:  

It is a micro invasive procedure and a prognostic biomarker in asthmatic patient with type 2 

inflammation. In a recent study it shows that blood eosinophil count>400 cells/ml is more 

severe and shows acute respiratory event whereas blood eosinophil count <400 cells/ml is 

less severe. There is a relationship associating between eosinophil in blood and in sputum, the 

use of blood eosinophil is to identify sputum eosinophil is still debated because of the 
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relatively false negative and false positive rate. Evidence of this biomarker can help to select 

targeted treatment for severe asthmatic patient particularly those related to the main stimulant 

of eosinophil recruitment and differentiation of IL-5. 

PERIOSTIN 

It is measured in the serum and is an extracellular matrix protein secreted by the epithelial 

cells in response to IL-13. It is associated with T2 high eosinophilic asthma. It causes greater 

lung function decline and severe airflow obstruction. It requires sensitive ELISA kits which 

are yet not widely distributed. It is found to be associated with a better response to anti IL-13 

therapy. 

EXHALED NITRIC OXIDE 

It is produced by the synthases of NO some of which can be induced by cytokines including 

Interferon gamma, IL -1 beta, Tumour necrosis factor alpha, IL -4 and IL -13. It is seen in 

increased level in type 2 asthma. It is a predictive and dynamic biomarker to determine 

therapeutic benefit from corticosteroid level of less than 25 ppb is normal in adult and a level 

greater than 50 ppb is elevated. It has the limited utility to predict sputum eosinophilia.  ICS 

typically suppresses FeNO levels and is useful as a marker of complications among asthmatic 

patients. 

URINE METABOLITES 

It is a potential biomarker which is due to post transitional modification of tyrosine protein 

residue by hypobromous acid produced by activated eosinophils bromotyrosine is formed. Its 

concentration is higher in patient with allergic asthma. Its concordance is not that high so in 

the clinical setting it would be best when assessed as a part of larger panel of inflammatory 

biomarkers. 

Leukotriene E4 is a stable product of cysteinyl leukotriene metabolism. Its concentration is 

high in children with allergic asthma and adults with aspirin exacerbated respiratory disorder. 

A recent Meta analysis shows that ULTE4 is a high predictive biomarker for the aspirin 

exacerbated respiratory disease. Increased in ULTE4 is due to tobacco smoke. 
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CELLULAR BRONCHIAL SAMPLES AND BRONCHIAL BIOPSY: 

The most invasive method is to study airway changes in the fiberoptic bronchoscopy with 

endobronchial biopsy.  CD4+ cells expressing both IL-4, IL-17 predicted greater risk of 

severity of asthma.Thermoplasty is the first treatment which specifically targets airway 

remodeling and helps in the reduction of airway smooth muscle thereby reducing the airway 

problem. 

SPUTUM CELLS AND MEDIATORS: 

It is a non invasive method and to obtain samples for this the patient need to nebulise with 

3% saline for 20 mins.The sputum is centrifuged and stained and different types of cell types 

are recognized. Sputum quantitative cell count is the reference standard and this method is 

feasible even on frozen samples. 

Four Inflammatory phenotypes have been found in the Severe Asthma Research 

Program(SARP) cohort -Eosinophilic(>=2% eosinophils in induced sputum) Neutrophilic 

(>=40%  neutrophils)     mixed  granulocytic and paucigranulocytic.  It analysis identifies 3 

transcriptome associated   clusters (gene cluster) corresponding to eosinophilic, neutrophilic 

and paucigranulocytic phenotypes. 

The high level of group 2 ILC in the sputum is related with severe asthma whose airway 

eosinophilic is greater than 3% despite normal blood eosinophil which is <300ml suggesting 

that these cells could be a potent novel biomarker inspite of having its own limitations. 

DISCUSSION 

During the years of research many biomarkers have been developed but only a few of them is 

generally used in clinical practice so far. All the biomarkers which shows a good predictive 

diagnostic efficiency also has its limit. A good biomarker should identify the prognosis easily 

with minimum discomfort or risk of the patient. Unfortunately, an ideal biomarker does not 

exist and the overlap between the biomarker is a reality. Biomarkers although having an 

advantage of determining the phenotype and endotype may also have a predictive value for 

the response to biologic treatment. In recent years we will have a more scientific way to 

identify the right biological therapy for each patient in a more personalized and precise 

medicine approach to the disease treatment. 
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CONCLUSION 

The type of medicines and treatment to be implemented to asthmatic patient requires a proper 

detection of valid biomarkers. Various biomarkers are used clinically to predict the response 

to different therapies like steroid or biological therapies. These biomarkers are limited in 

number. If a patient with severe allergic asthma (high level of serum total IgE, high FeNO) 

despite a step 4 or 5 treatment of GINA guideline if it fails it is treated with another 

biological therapy (if blood eosinophilia is>=300 cells/ml)based on the condition and severity 

of the patient. 

Furthermore research is needed for the validation of biomarkers particularly in non T2 

pathways. 

REFERENCES 

1. Min Song, Shan Cai, Hong Luo, Yi Jiang, Min Yang, Yan Zhang, Hong Peng, Ping Chen. (2019) Short-

term pulmonary infiltrate with eosinophilia caused by asthma: a phenotype of severe, eosinophilic asthma? Five 

cases and a review of the literature. Allergy, Asthma & Clinical Immunology 15:1.  

2. Tiotiu A. Biomarkers in asthma: state of the art. Asthma Research and Practice. 2018; 4:10. DOI: 

10.1186/s40733-018-0047-4. 

3. Ferraro, V., Carraro, S., Bozzetto, S. et al. Exhaled biomarkers in childhood asthma: old and new 

approaches. Asthma res and Pract 4, 9 (2018). https://doi.org/10.1186/s40733-018-0045-6 

4. Didier Cataldo, Renaud Louis, Alain Michils, Rudi Peché, Charles Pilette, Florence Schleich, Vincent 

Ninane, Shane Hanon. (2020) severe asthma: oral corticosteroid alternatives and the need for optimal referral 

pathways. Journal of Asthma 0:0,  

5. Mitchell Goldman, Ian Hirsch, James G. Zangrilli, Paul Newbold, Xiao Xu. (2017) the association between 

blood eosinophil count and benralizumab efficacy for patients with severe, uncontrolled asthma: subanalyses of 

the Phase III SIROCCO and CALIMA studies. Current Medical Research and Opinion 33:9, 

6. Curto, E., Crespo-Lessmann, A., González-Gutiérrez, M.V. et al. Is asthma in the elderly different? 

Functional and clinical characteristics of asthma in individuals aged 65 years and older. Asthma res and 

Pract 5, 2 (2019). https://doi.org/10.1186/s40733-019-0049-x 

7. M. Fitzpatrick, Wendy C. Moore. (2017) Severe Asthma Phenotypes — How Should They Guide 

Evaluation and Treatment? The Journal of Allergy and Clinical Immunology: in Practice 5:4, pages 901-908.  

8. Greenblatt, R.E., Zhao, E.J., Henrickson, S.E. et al. Factors associated with exacerbations among adults 

with asthma according to electronic health record data. Asthma res and pract5, 1 (2019). 

https://doi.org/10.1186/s40733-019-0048-y 

9. Negash, M., Tsegabrhan, H., Meles, T. et al. Determinants of Acute Asthma Attack among adult asthmatic 

patients visiting hospitals of Tigray, Ethiopia, 2019: case control study. asthma res and Pract 6, 1 (2020). 

https://doi.org/10.1186/s40733-020-00054-w 

10. Claudia L. Gaefke, Tara F. Carr. 2018. Blood and Sputum Eosinophils as a Biomarker for Selecting and 

Adjusting Asthma Medication. Personalizing Asthma Management for the Clinician 

11. Jeffrey M. Chambliss, Sanjiv Sur, Julia W. Tripple. (2018) Asthma versus chronic obstructive pulmonary 

disease, the Dutch versus British hypothesis, and role of interleukin-5. Current Opinion in Allergy and Clinical 

Immunology 18:1 

12. Lucia Calciano, Laura Portas, Angelo Guido Corsico, Mario Olivieri, Paolo Degan, Marcello Ferrari, 

Alessandro Fois, Anna Maria Fratta Pasini, Andrea Pasini, Maria Elisabetta Zanolin, Roberto de Marco, Simone 

https://www.tandfonline.com/doi/abs/10.1080/03007995.2017.1347091
https://www.tandfonline.com/doi/abs/10.1080/03007995.2017.1347091
https://www.tandfonline.com/doi/abs/10.1080/03007995.2017.1347091
https://doi.org/10.1186/s40733-020-00054-w


www.ijppr.humanjournals.com 

Citation: Shayoli Sarkar. Ijppr.Human, 2020; Vol. 18 (2): 531-536. 536 

Accordini. (2018) Biomarkers related to respiratory symptoms and lung function in adults with asthma. Journal 

of Breath Research 12:2 

13. Andrew Menzies-Gow, G-Walter Canonica, Tonya A. Winders, Jaime Correia de Sousa, John W. 

Upham, Antje-Henriette Fink-Wagner. (2018) A Charter to Improve Patient Care in Severe Asthma.Advances in 

Therapy 35:10 

14. Ewa Rakowski, Sibo Zhao, Mengling Liu, Shilpi Ahuja, Nedim Durmus, Gabriele Grunig, Maria Curotto 

de Lafaille, Yinxiang Wu, Joan Reibman. (2019) Variability of blood eosinophils in patients in a clinic for 

severe asthma. Clinical & Experimental Allergy 49:2 

15. Elisabet Nerpin, Mario Olivieri, Thorainn Gislason, Anna C. Olin, Rune Nielsen, Ane Johannessen, 

Diogenes S. Ferreira, Alessandro Marcon, Lucia Cazzoletti, Simone Accordini, Isabelle Pin, Angelo 

Corsico, Pascal Demoly, Joost Weyler, Dennis Nowak, Rain Jõgi, Bertil Forsberg, Jan P. Zock, Torben 

Sigsgaard, Joachim Heinric, Roberto Bono, Bénédicte Leynaert, Deborah Jarvis, Christer Janson, Anderi 

Malinovschi. (2019) Determinants of fractional exhaled nitric oxide in healthy men and women from the 

European Community Respiratory Health Survey III. Clinical & Experimental Allergy 49:7 

16. Ravdeep Kaur, Geoffrey Chupp. (2019) Phenotypes and endotypes of adult asthma: Moving toward 

precision medicine. Journal of Allergy and Clinical Immunology 144:1 

 

 
Author -1 

 

Author Name – Shayoli  Sarkar 

Author Affiliation:-Doctor Of Pharmacy(pharm.D) 

Department Of Pharmacy Practice 

Samskruti  College Of Pharmacy 

Jawaharlal  Nehru Technological University 

Hyderabad,telangana 

 


