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From the Desk of Organising Chairman & President ICS

Dr. R.Vijai Kumar
Organising Chairman NAPCON 2023 Hyderabad 

President Indian Chest Society (ICS)

One of the greatest clinicians and a wonderful teacher I have always admired is Sir William 
Osler (1849-1919), who is credited with the concept of teaching medical students at the 
bedside and away from the classrooms as it was the practice earlier.

In this context I am reminded of a story which I have been narrating year after year to my 
students of pulmonary medicine, last more than 40 years. The story goes like this. Once 
upon a time there was a naughty boy who always liked to play and was not interested in 
school at all. His father decided to take him to the city and hand him over to his friend, who 
was a diamond merchant. The contract was for one year. On day one, the diamond merchant 
hands the boy a stone and goes on to tell him a story of an elephant. The days roll by, and 
the merchant tells the boy a new story every day, making sure a stone is given at the 
beginning of the story. 

Two days to go, the boy ruminates what a waste of time it was, listening to the old man and 
missing all the fun with his friends in the village. On the last day as boy’s father was 
expected to take him away, the merchant hands the boy a stone and was about to start the 
story. The boy shouts “master! this is not a diamond that you gave me today!” Well, the boy 
was playing with the pure diamond for 365 days imbibing the texture, weight and feel of it, 
and could make out the fake one given to him on the last day. The boy is now a diamond 
expert! 

Medicine is no different. A medical student watching his professor for weeks, months and 
years will eventually imbibe the qualities and clinical skills to become an expert himself. 
Conferences like the NAPCON 2023 are important too, where teachers from nook and corner 
would come to share knowledge, giving an opportunity to learn newer knowledge, and make 
you become a better doctor. Knowledge comes from books but wisdom comes from teachers 
and one’s own experiences.

As Sir William Osler himself had said “to study medicine without books is to sail an 
unchartered sea, but to study books alone, is not to go to sea at all” 

Dr. R.Vijai Kumar

Organising Chairman NAPCON 2023 Hyderabad
President Indian Chest Society (ICS)

National Editorial Board
Indian Journal of Sleep Medicine
Indian Journal of Respiratory Therapy
Vice Chair TB-Alert (India)



From the Organising Secretary’s desk

Dr. Subhakar Kandi
Organizing Secretary

NAPCON 2023
Hyderabad

Dear Distinguished Colleagues & Honoured Participants
     It is with great pleasure and enthusiasm that I extend my warmest welcome to all of you 
for the silver jubilee NAPCON 2023 Hyderabad, an intellectual forum which stands as a 
testament to our collective dedication in advancing the scientific frontiers in the pulmonary 
medicine. 

As the Organizing Secretary, I am honoured to facilitate this convergence of minds where an 
empirical insights, rigorous research and scholarly discourses will share trajectory of our 
field.

I am glad to inform you that this conference is going to provide you an “Academic 
extravaganza” likes never before with 108 scientific sessions with diverse range of topics. I 
am delighted to inform you that for the first time in the history of NAPCON, more than 65 
international faculty from around 25 countries and about  650 National experts would be 
sharing  their knowledge, experience and innovations in the realm of pulmonary diseases to 
2500 delegates approximately coming from nook and corner of the world.

I am fascinated by the interest shown by the postgraduates in submitting a record number of 
1200 abstracts posing a challenge to the organisers and the reviewers to accommodate 
them. 

This conference provides a unique opportunity for all of us to engage in insightful 
conversations, share ground breaking research findings, and foster collaborations that will 
contribute to the enhancement of patient care and the progression of pulmonary medicine. 
We have carved 25 preconference workshops. Please get ready to rock and roll as we dive 
into workshops that are cooler than the coolest. The interactive sessions that'll have you on 
the edge of your seat are expected to be more thrilling than a rollercoaster ride!
As you peruse the pages of this souvenir, may it serve as a lasting moment of the knowledge 
shared, connections made, and memories created during this conference.

I hope you find inspiration and motivation to continue your pursuit of excellence in the field.

This isn’t any other average conference; it’s a full- blown extravaganza where we’re mixing 
serious science with a dash of fun. Forget boring schedules, we’re turning science into a 
party, and you’re all VIP guests!



You can have great shopping experience at wide array of Gift shops from famous Pearls, 
exquisite Hyderabad Bangles to exquisitely elaborate malls comprising several international 
brand stores etc. 

Hyderabad is going to offer a very special tourist experience with several heritage 
monuments, sprawling parks and many more attractions. An extensive daily trip to several 
tourist spots has been arranged to engage the spouses so that they too can rejoice the 
sojourn.

 The best of all, of course is the delectable Hyderabad Biryani, mouth watering kebabs and 
unique delicacy called pattar ka ghosh to enhance your taste buds.     
                  
I express my profound gratitude to our esteemed speakers for their scholarly contributions 
in these intellectual endeavours. May this conference be a catalyst for new horizons, 
inspiring innovation and enduring contributions to the field of pulmonary medicine. I also 
take this opportunity to extend  my heartfelt gratitude to our sponsors and partners for their 
unwavering support. Without your commitment the realization of this conference would 
remain an aspiration

      Thanks for being the life of the party and making this scientific soiree unforgettable. Get 
ready to laugh, learn and party on like it’s your favourite music festival.

Dr Subhakar Kandi 
MD, FICS, FRCP(London), FRCP (Edin), FCCP (USA)  
Organising Secretary 
NAPCON 2023
Prof & Hod Pulmonary Medicine
Kamineni Academy Of Medical Sciences and Research Center
Global Governor American College of Chest Physicians
Treasurer- Indian Chest Society







SHAILAJA RAMAIYER, I.A.S. 
Principal Secretary to Government 
Youth Advancement Tourism and 

Culture Department
Government of Telengana

I congratulate Dr. Subhakar Kandi, the organizing Secretary of NAPCON for taking the 
mammoth initiative of choosing Hyderabad as the destination to organize NAPCON2023 
(National Conference on Pulmonary Diseases). I am glad that this prestigious conference is 
hosting several national and international delegates from all over the world.

As the Principal Secretary for Tourism, Culture, Sports & Archeology Department, it gives me 
immense pleasure and honour to invite all of you to experience the ethos of the most alluring 
city, Hyderabad which is well known for its "Mehmaan Nawazi - exceptional
hospitality to the guest".

I am glad to announce that the Tourism and Culture Department, Government of Telangana 
has taken an initiative to showcase our rich Telangana Culture through traditional dances by 
our artists at NAPCON 2023 apart from organizing city tours in and around Hyderabad to the 
visiting delegates.

After a day-long immersion in academic discussions, you will get to unwind and enjoy a 
grand gala dinner in the environs of the picturesque historical Qutubshahi monument
the “Taramati Baradari”.

Our Telangana weavers from Pochampali will display their beautiful handmade sarees, which 
will give an opportunity to spouses of the delegates and faculty, to indulge in local shopping. 
Hyderabad is also famous for its Pearls and Lac Bangles.

The delegates can also explore the City of Hyderabad, which is both "Gloriously old & 
glamorously new" and experience both - the Deccani Tahazib as well as, the Vibrant and 
World Class IT & Bio-tech, Medical & MICE facilities. Hyderabad is considered one of the 
safest cities in the country and takes pride in its clean & green initiatives.

Of course, without the delectable Hyderabadi Biryani, mouthwatering kebabs and unique 
delicacy called Pattarkaghosh to enhance your taste buds, you truly would not have tasted 
Hyderabad!

I strongly believe that this conference is not only going to provide faculty and delegates from 
all over the world an intense academic platform but also an opportunity to explore the 
wonders of Telangana's vibrant culture and rich heritage.



Once again, I welcome you and your family to Hyderabad and hope that your excellent 
academic deliberations will be complemented with an unforgettable experience of the 
warmth & hospitality of Telangana, I welcome you all once again to "Telangana - The Heart 
of the Deccan".



FROM THE DESK OF SCIENTIFIC COMMITTEE CHAIRMAN

Dear Esteemed Colleagues and Participants,

                    It is with great pleasure and enthusiasm that I extend my warmest welcome to each 
one of you to the Souvenir of the National Conference on Pulmonary Diseases (NAPCON). As the 
Chairman of the Scientific Committee, I am honored to be a part of NAPCON 2023, an event that 
brings together experts, researchers, and practitioners in the field of pulmonary medicine.

                     Our collective commitment to advancing knowledge, sharing insights, and fostering 
collaboration has made this conference a cornerstone in the realm of pulmonary diseases. This 
year’s silver jubilee gathering promises to be an exciting and intellectually stimulating 
experience, offering a platform for the exchange of cutting-edge research, innovative ideas, and 
best practices in the field.

                    The diverse array of topics and presentations featured in the conference reflects the 
breadth and depth of our shared dedication to improving respiratory health. From the latest 
advancements in diagnostic techniques to groundbreaking therapeutic approaches, the 
conference will provide a comprehensive overview of the current landscape of pulmonary 
medicine.

                    I encourage all participants to be actively engaged in the discussions, workshops, 
and networking opportunities available throughout the event. Your contributions, insights, and 
perspectives are invaluable in shaping the future of pulmonary healthcare by fostering an 
environment of open dialogue and collaboration; we can collectively address the challenges in 
our field and work towards innovative solutions.

                   I look forward to fruitful discussions, meaningful interactions, and the advancement 
of knowledge that will undoubtedly arise from this gathering. I wish the National Conference on 
Pulmonary Diseases (NAPCON) 2023 at Hyderabad be a source of inspiration, learning, and 
camaraderie for all.

See you all at Hyderabad!

Best regards,
Dr.Randeep Guleria 
Chairman Scientific Committee
NAPCON, Hyderabad

Dr.Randeep Guleria 
Chairman Scientific Committee



From NCCP (I) President’s Desk

Dear esteemed colleagues,

I hope this message finds you well. As the President of our cherished society, it is with great 
pleasure and anticipation that I extend my heartfelt wishes for the success of our upcoming 
annual national conference, a highlight of our calendar year..

Our society has always been a beacon of knowledge and progress and this conference is a 
testament to our commitment to furthering our mission. It brings together the best and 
brightest minds in our field to exchange ideas and insights that will shape the future.

I believe that this year's conference will be a resounding success, further strengthening our 
bonds, fostering innovations and promoting positive changes in our field. I want to extend my 
heartfelt gratitude to the organizing committee, speakers and all the members who have been 
working tirelessly to make it all possible. I have no doubt that the event will be an unforgettable 
experience and I eagerly await the knowledge and inspiration that will emerge from it.

I encourage each one of you to actively participate, engage in meaningful discussions and make 
the most of this incredible opportunity. Let us leverage the collective wisdom and expertise 
gathered here to contribute to the growth of our society and community at large.

Wishing you all a fruitful, enlightening and successful NAPCON 2023. Let us inspire one another, 
learn from each other and leave this conference with a sense of achievement and purpose.
With warm regards,

Dr. Gautam Bhagat
President,

National College of Chest Physicians India (NCCP-I)

Dr Gautam Bhagat
President
National College Of Chest Physicians



From ICS Secretary’s Desk

TO ALL MY DEAR PULMONARY MEDICINE FATERNITY

NAPCON 23:

A joint conference of NCCP and ICS is around the corner and this mega event promises to bring 
the best of Pulmonary, Allergy, Sleep, Interventions and Critical Care Medicine in 4 days from 30 
November - 03 December 2023 at Hyderabad.

I'm reminded of the famous saying....

“The only person who is educated is the one who has learned how to learn ...and change.”
~Carl Rogers

which itself testifies the wisdom of our respiratory societies to bring change by education and 
continuous learnings. NAPCON has always been our conference to meet national and 
international participants and take-home deep knowledge with us thereby enhancing our 
clinical skills to improve patient outcomes.

Medley of International & National experts:
Three days of power packed NAPCON -23 program promises to fill gaps in our understandings 
in each and every sphere of 'Pulmonology'. I believe what Albert Einstein said,

'Intellectual growth should commence at birth and cease only at death.’

I am going to be there and lets enjoy the feast of information in all aspects of 'Pulmonary 
Medicine' besides opportunity of working with like-minded friends and colleagues.

Needless to add, we will have time to enjoy in the evenings with rich cultural programs from 
Telangana and Andhra Pradesh an tickle our tase buds with Hyderabad cuisine.

See you all at NAPCON 23 and lets make it successful as never before.

Deepak Talwar
Hon Secretary Indian Chest Society

Dr. Deepak Talwar
Director & Chairman
Metro Center Respiratory Diseases



From NCCP (I) Secretary’s Desk

The Indian Chest Society and National College of Chest Physicians (India) have this year 
entrusted Dr. R. Vijaikumar, Organizing Chairman and Dr. Subhakar Kandi as Organizing 
Secretary to host the biggest annual national conference of the specialty of Pulmonary 
Medicine – i.e. 25th NAPCON - 2023 at Hyderabad, under the aegis of Indian Chest Society and 
National College of Chest Physicians (India), which is scheduled from November 30 to Dec., 03, 
2023 at Hyderabad International Convention Centre, Hyderabad, with 25 workshops (being 
silver jubilee of NAPCON) on the first day at different institutions of Hyderabad. The main 
Conference will have Guest Lectures, Symposia, Honored Lectures, Debates on Controversies, 
Panel Discussions, and Meet the Professor sessions on recent advances in Pulmonary 
Medicine, Critical Care and Sleep Medicine to provide update on relevant topics concerning the  
specialty of Pulmonary Medicine. We will have 4 Orations from National College of Chest 
Physicians India and 4 from Indian Chest Society and one Lifetime Achievement Award from 
each ICS and NCCP(I) as well as Young  Scientist Award sessions and Fellowship Awards of 
both associations.
 I am happy to inform you that all the last twenty four NAPCONs  were grand success, 
appreciated by the members as well as the foreign faculty/delegates. I am sure that the same 
sprit will continue and we will have more and more participation in future conferences. As in 
past, we are expecting a good number of foreign faculties in NAPCON-2023 from ACCP, ATS,  
APSR, Srilanka, Nepal and Bangladesh Respiratory societies as well as delegates from 
neighboring countries.
 Dr. R. Vijaikumar and Dr. Subhakar Kandi along-with his team members have put in their 
best efforts to organize this conference as physical conference in a manner to make it really a 
most memorable academic event commemorating 25th (silver jubilee) napcon On behalf of the 
National College of Chest Physicians (India) and on my personal behalf, I thank Dr. R. Vijaikumar, 
Organizing Chairman,  Dr. Subhakar Kandi, Organizing Secretaries and other members of the 
Organizing Committee for their sincere efforts and hard work,  as well as Dr. Randeep Guleria, 
Chairman, Scientific Committee for drafting an attractive state-of-the-art scientific programme 
for NAPCON 2023. I am positive that the event will be a grand academic feast, and will be 
remembered by all.
  I welcome you all to NAPCON-2023 at Hyderabad and wish the conference grand 
success.

Prof. Dr. S. N. Gaur
Secretary, National College of Chest Physicians (India)

Dr. S. N. Gaur,  Secretary, NCCP (I)



Greetings from the Souvenir Committee of NAPCON 2023

It is with immense pleasure and anticipation that we extend our warmest welcome to all as we 
embark on an exceptional journey through the realms of Pulmonary medicine at the NAPCON 
2023.

We are thrilled to curate a memorable souvenir. Your presence and expertise are the 
cornerstones of this event, and we are honoured to have you contribute to the success of 
NAPCON 2023.

The Silver Jubilee NAPCON 2023 is also special – there are a few books due for release during 
the conference. We are glad to bring chapters from two books namely Lung Oscillometry and 
Tuberculosis Simplified: The compete handbook. We thank the authors of both the books for 
their consent.

We thank all the Oration speakers for providing the write up of their talk included in the souvenir.

These contributions will be the heartbeat of this commemorative publication, ensuring that the 
memories and insights from this event resonate for years to come.

We invite you to be an integral part of the NAPCON legacy by sharing your knowledge, 
experiences, and perspectives. 

Welcome to Hyderabad
        
The Souvenir Team

From Souvenir committee

Dr K Dayanand
Chairman 

Souvenir Committee
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S.No. Workshop Name Venue

1 Tuberculosis In 2023
State TB Training and Demonstration Centre, 

Metropillar 1011 & 1012, Beside Govt. General 

and Chest Hospital, Erragadda, Hyderabad

2 Respiratory Care For Respiratory Therapy NIMS,TRAUMA 5th floor,Auditorium

3 Bronchoscopy For Peripheral Pulmonary Lesions Yashoda Hospital, 5th floor [Hi-tech City]

4 Thoracic Imaging Master Class The Plaza Hotel, Hyderabad

5 Thoracic Ultrasound
5th fl oor (Auditorium), KIMS Hospitals, 

Gachibowli

6 Allergy And Immunotherapy Aster Prime Hospital Ameerpet,Hyderabad

7 Advanced Polysomnography Continental Hospital, Hyderabad

8 Advanced Lung Function Test Yashoda Hospital,[Hi-tech City]

9 Non-Invasive Ventilation Sleep Therapeutics, Filmnagar

10 Pulmonary Rehabilitation Apollo Hospital Jubilee Hills Hyderabad

11 Paediatric Bronchoscopy KIMS Hospital, Kondapur

12 Basic BRONCHOSCOPY Workshop AIG HOSPITALS ,GACHIBOWLI

13 Medical Thoracoscopy YASHODA HOSPITAL,SECUNDERABAD

14 Lung Tx And ECMO
Block III, 15th o or (Auditorium), KIMS Hospitals, 

Secunderabad

15 ICU Bronchoscopy YASHODA HOSPITALS ,MALAKPET

16 Cryo Applications YASHODA HOSPITALS SOMALIGUDA

17 EBUS TBNA - Linear AUDITORIUM YASHODA HOSPITALS

18 Rigid Bronchoscopy AIG HOSPITALS ,GACHIBOWLI

19 Managing Advanced Lung Diseases

Kumudini Devi Hospice, Pain Relief and

PalliaƟve Care Society, Inside Sivananda

RehabilitaƟon Home Opp Pillar No. 789,

Kukatpally, Hyderabad, Telangana, 500072

20 Severe Asthma Star Hospital Financial District [Hyderabad]

21 Objective Structured Clinical Examination
8th floor Auditorium,KIMS- SUNSHINE Hospital 

Begumpet

22 Ventilator Graphics And Critical Care Apollo Hospitals, Jubilee Hills 

23 Basic Pulmonary Function Prathima Hospitals, Kukatpally, Hyderabad

WORKSHOPS













































































































































































Oration
ICS - Dr. KJR Murty Oration Award



Dr KJR Murthy Oration Award

Diagnostic Thinking in Respiratory Medicine: A systematic approach

Dr. Ashfaq Hassan

Dr Ashfaq Hasan is currently Principal of the Deccan College of Medical Sciences, Hyderabad 
where he is also a Professor in Department of Pulmonary Medicine. He has over three decades 
of clinical experience in the field of Pulmonary Medicine. 

Dr Hasan is an enthusiastic teacher of both undergraduate and postgraduate students of 
Medicine, a passionate writer, and a frequent speaker at medical meetings. He has given over 
400 lectures to date, mostly at updates and peer-group academic fora.

He has a strong academic background. He has about eighty publications with about 400 
citations, and three books to his name. Two of his books have been published by Springer-
Verlag UK, and are now in their second edition. Both these books have been translated into 
Polish (by Prof. Dariusz Maciejewski, Head of the School of Mechanical Ventilation, Warsaw, 
Poland) as well as into Russian, and are currently being translated into other languages. 

Dr Ashfaq Hasan has been Chief Editor of the Journal of Medical and Allied Sciences (an indexed 
journal) for the last 10 years. He also served on the Editorial board of several national journals 
Including Chest India.

Dr Hasan serves on the board of trustees of a privately funded, non-denominational 
organization that focuses on primary and community healthcare of underprivileged individuals, 
especially women and children.
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Tuberculosis!!! Past Present Future

Dr. Vikas Oswal

Dr Vikas Oswal holds the position of National trainer, Sub-committee member & National 
technical expert of National Tuberculosis Elimination Program (NTEP), INDIA. He is also 
Chairperson of two DOTS PLUS SITE VI- MDR TB OPD at Mumbai. He has a teaching experience 
of more than 15 years. He has been faculty for PMDT trainings across India. He has conducted 
more than 250 training sessions for all the medical officers, district TB officers and chest 
physicians across the country under NTEP and ICS. 

To his credit he has conducted more than 100 "Training of trainers (TOT)" training sessions for 
PMDT guidelines, sensitization and training sessions for Programmatic management of DR-TB 
for all the trainers across the country along with all WHO consultants under NTEP. His work and 
contribution have been recognized and acknowledged by Ministry of Health & Family Welfare, 
GOI. He has been recently selected as a member of sub-committee National technical expert 
member as a National Technical Expert for DR-TB in India by Central TB division, India.

Dr Vikas Oswal is one of the Authors of latest Guidelines on “Programmatic Management of 
Drug Resistant Tuberculosis” and also of 2014, 2019 and 2021guidelines. He has also 
contributed in the policy making and formation of the latest guidelines 2023 in pipeline for 
getting rolled out in India. He has contributions in editing of the latest version of “Standard for 
TB care In India”, second edition March - 2022, National Tuberculosis Elimination Programme.

Dr Oswal has a strong background in research with over more than 85 peer reviewed national 
and international journals publications. He was invited for a Global Meeting of the working 
group on Private - Public Mix (PPM) for TB care and prevention 23rd to 25th November 2020 by 
Stop TB partnership & World health Organization

Dr Vikas Oswal has his contributions in National Trials 

1. Site Principal Investigator for Modified BPaL, National trail sponsored and conducted by 
            ICMR, Chennai. 
2. Site Principal Investigator for BPaL-M, National trail sponsored and conducted by ICMR, 
            Delhi.
3. Instrumental to start newer drugs like Bedaquiline and Delamanid on OPD basis under the 
            programmatic management in treatment of DRTB for the first time.



Dr Vikas Oswal is active in social services too with Darshan GIVA (Good Initiative Voluntary 
Actions) foundation as his own NGO – a Nikshay Mitra arranging and contributing TB patients 
for food and nutrition. He has adopted many TB patients for their educational sponsorship.

He has conducted many plays and skits on streets as well as in schools to spread the 
awareness and educating the mass for Tuberculosis.

Summary of the Oration talk: 

 "In this prestigious oration, I will take you on a journey through the history, current status, and 
future prospects of tuberculosis. 

We will explore the origins of this ancient disease, its impact on society in the past, and the 
remarkable progress made in its diagnosis and treatment in recent years. 

Additionally, we will delve into the challenges that still exist in the fight against tuberculosis, 
such as drug resistance and access to healthcare, and discuss promising developments in 
research and global efforts to eradicate this deadly disease. 

By the end of this talk, you will have a comprehensive understanding of tuberculosis, from its 
historical significance to the ongoing efforts to control and ultimately eliminate it.”
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Post-tuberculosis lung disease: An overlooked entit

Post-tuberculosis lung disease (PTLD) has been overlooked for the past several years and 
research mainly focussed on newer diagnostic tests and treatments of tuberculosis. This is 
now changing: the last decade has seen a renewed focus on the burden and damaging impact of 
the long-term sequelae of tuberculosis disease, for individual patients, their households, and 
their communities. Post-TB sequelae are considered chronic lung diseases associated with 
frequent hospital visits for symptoms like cough, dyspnoea, wheezing, or hemoptysis. PTLD is 
defined as ‘Evidence of chronic respiratory abnormality, with or without symptoms, attributable 
at least in part to previous tuberculosis.[1]. Abnormality could be in the form of abnormal 
spirometry or residual abnormality on imaging. PTLD possibly occurs due to the interplay 
between direct damage caused by the tuberculosis organism in the lower respiratory tract and 
the host immune response. These processes result in airway distortion, reduced lung elasticity, 
destruction of the muscular components of bronchial walls, or damage to the lung parenchyma 
and vasculature. All these lead to changes in lung pathology, anatomical distortion on imaging, 
and abnormal respiratory physiology which may be detected as abnormal spirometry, altered 
lung volumes, and impaired diffusing capacity. Emerging data suggest a high burden of residual 
morbidity and mortality among tuberculosis survivors, even after treatment completion. An 
estimated 18-87% of the patients with pulmonary tuberculosis (TB) experience lung 
impairment and may have a mortality risk up to three times that of the general population.[2]. In 
our study, radiological lung sequelae were found in 72% of 128 patients who completed 
treatment for Pulmonary tuberculosis. There was also an observation that patients with 
extensive radiological involvement and smear positivity for Acid fast bacilli (AFB) were 
associated with increased incidence of radiological lung sequelae.[3]. Post-TB sequelae may 
be as structural complications (such as bronchiectasis, residual cavitation, chronic obstructive 
pulmonary disease [COPD]), chronic pulmonary aspergillosis (CPA), non-tubercular 
mycobacterial infections, pneumonia, or psychosocial morbidities (such as anxiety, depression, 
financial burden). Despite this growing body of data, accurate estimates of the global burden 
and morbidity associated with PTLD remain limited for our country. Such estimates have been 
hampered by the diverse clinical spectrum of PTLD presentations, the limited correlation 
between physiological, radiological, symptom, and outcome data with different ways of 
measuring disease, and heterogeneous case definitions. Adult Pulmonary TB survivors have 2 
to 4-fold higher odds of persistently abnormal spirometry (airway obstruction and restriction) 
compared with those without previous TB disease, with parenchymal and airway abnormalities 
seen on imaging, associated respiratory symptoms, and reduced quality of life [4].

Dr Deependra Kumar Rai
Professor & Head, Pulmonary Medicine, AIIMS Patna
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Exploring Current Trends and Future Directions in Pulmonology

Dr Mohankumar Thekkinkattil 
MD, DPPR, FCCP, FAPSR,FAARC

Senior Consultant Pulmonologist,
Department of Pulmonology, Critical Care & Sleep Medicine,

OneCare Medical Center, 61, NSR Road, Coimbatore 641011 Tamilnadu

Environmental lung diseases present complex challenges for pulmonologists, requiring a 
nuanced understanding of their origins, prevention strategies, and advanced medical 
interventions. In this article, we delve into these diseases from a pulmonologist's 
perspective, examining the diverse etiological factors, clinical manifestations, preventive 
measures, and cutting-edge treatments that shape our approach to managing these 
conditions effectively.

Understanding the Diverse Aetiology

Asthma: Pulmonologists recognize asthma as a multifactorial disease, with genetic 
predisposition and environmental factors playing pivotal roles (1). Identifying specific 
triggers, such as airborne allergens and pollutants, is crucial in tailoring individualized 
treatment plans.

Chronic Obstructive Pulmonary Disease (COPD): COPD, commonly caused by long-term 
exposure to irritants like cigarette smoke and occupational dust, is a major concern for 
pulmonologists ( 2). Genetic susceptibility and air pollution exacerbate the disease, 
emphasizing the need for comprehensive patient assessment.

Pneumoconiosis: Pulmonologists recognize the importance of occupational history in 
diagnosing pneumoconiosis. Regular exposure to mineral dust, asbestos, and silica 
demands meticulous evaluation and preventive counselling (3).

Hypersensitivity Pneumonitis: Pulmonologists are vigilant about recognising the signs of 
hypersensitivity pneumonitis, often seen in specific occupational settings. Early diagnosis 
and meticulous allergen avoidance are essential to prevent disease progression (4).

Prevention and Advanced Management Strategies

Personalized Prevention Plans: Pulmonologists advocate for tailored prevention strategies, 
emphasizing allergen avoidance, smoking cessation, and workplace safety protocols. Patient 
education and empowerment are pivotal in reducing exposure risks (5).



Advanced Diagnostic Tools: Pulmonologists leverage advanced diagnostic techniques, 
including high-resolution computed tomography (HRCT) and pulmonary function tests, to 
assess disease severity accurately (6). Early diagnosis enables timely intervention and 
improved patient outcomes.

Biological Therapies: Recent advancements in immunotherapy offer promising avenues for 
managing environmental lung diseases. Pulmonologists explore targeted biological 
therapies, addressing specific inflammatory pathways and providing personalized treatment 
options for patients (7).

Interdisciplinary Collaboration: Pulmonologists collaborate closely with researchers, 
allergists, and occupational health specialists to enhance understanding and treatment 
modalities. Interdisciplinary approaches foster comprehensive patient care, integrating 
diverse perspectives and expertise (8).

Exploring Current Trends and Future Directions in Pulmonology

Environmental lung diseases continue to challenge pulmonologists, necessitating a deep 
understanding of their origins, prevention strategies, and advanced treatment options. This 
article offers insights from a pulmonologist's perspective, focusing on the multifaceted 
nature of these diseases and discussing innovative approaches in diagnostics, prevention, 
and management. Moreover, it explores the evolving landscape of environmental lung 
diseases, highlighting promising future directions in pulmonary medicine.

Understanding the Diverse Aetiology in the New Era

Genetic and Environmental Interplay: Pulmonologists delve into the intricate interplay 
between genetic predisposition and environmental factors, recognizing the significance of 
personalized medicine in tailoring treatment plans (9).

Advances in Imaging: Cutting-edge imaging techniques, including functional magnetic 
resonance imaging (fMRI) and positron emission tomography (PET) scans, enable 
pulmonologists to visualize lung function and assess disease progression with 
unprecedented accuracy (10).

Immunogenetics and Precision Medicine: Research in immunogenetics paves the way for 
targeted therapies, allowing pulmonologists to tailor treatments based on patients' genetic 
profiles. Precision medicine holds immense promise in optimizing outcomes for individuals 
with environmental lung diseases (11).

Prevention, Management, and Future Strategies

Digital Health and Telemedicine: Pulmonologists increasingly embrace digital health 
solutions and telemedicine platforms to monitor patients remotely, ensuring timely 
interventions and personalized care. Wearable devices and mobile applications empower 
patients to actively participate in managing their lung health (12).

Nanotechnology and Drug Delivery: Nanotechnology offers novel drug delivery systems, 
enabling targeted and controlled release of medications to affected lung areas. 
Pulmonologists explore nanomedicine's potential to enhance drug efficacy while minimizing 
systemic side effects (13).



Artificial Intelligence (AI) and Machine Learning: AI-driven algorithms analyse vast datasets, 
aiding pulmonologists in early disease detection, prognostication, and treatment 
optimization. Machine learning models predict disease trajectories, enabling personalized 
interventions and improving patient outcomes (14).

Embracing the Future

As we stand at the crossroads of medical innovation, pulmonologists are at the forefront of 
revolutionizing environmental lung disease management. By leveraging advances in 
genetics, imaging technologies, digital health, nanotechnology, and artificial intelligence, 
pulmonologists are poised to deliver precise, patient-centred care. The future of pulmonary 
medicine holds the promise of earlier and more accurate diagnoses, personalized 
treatments, and improved patient outcomes.

By embracing these innovative strategies and fostering collaborative research efforts, 
pulmonologists are not only transforming the lives of individuals affected by environmental 
lung diseases today but are also shaping a healthier, more resilient future for generations to 
come.

Conclusion

Pulmonologists play a pivotal role in understanding, preventing, and managing 
environmental lung diseases. Through a holistic approach encompassing personalized 
prevention plans, advanced diagnostic tools, and innovative therapies, pulmonologists strive 
to improve patients' quality of life. Interdisciplinary collaboration, continuous research, and 
patient education are fundamental in addressing the challenges posed by environmental 
lung diseases. As we move forward, the concerted efforts of pulmonologists and allied 
healthcare professionals are essential in alleviating the burden of these diseases on 
individuals and communities.
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My journey with COPD

Prof (Dr) Narayan Mishra

Three years before my entry to medical education i.e. in 1965, William Briscoe, coined the term 
“COPD” for the first time and it was discussed at the 9th Aspen Emphysema Conference. This 
term got the recognition and today we refer to COPD as a disease which is a burning problem 
across the world. Prior to this for more than 200 years this entity was described with the terms- 
bronchitis, emphysema and asthmatic bronchitis. Chronic bronchitis was defined as chronic 
cough lasting at least three months for at least two years and emphysema as enlarged alveolar 
spaces and alveolar walls (CIBA Guest Symposium 1959 & ATS 1962).  Diagnosis for Chronic 
Bronchitis (British/European) was based on symptoms whereas emphysema (American) was 
based on radiology/autopsy. As a young medico, I started growing with the knowledge that 
COPD is caused by smoking, can be diagnosed by history, clinical examination and a chest x-ray 
and the therapy on those days was antibiotic, mucous thinner (potassium iodide), 

bronchodilator (Ephedrine, Theophylline, β2 agonist Isoproterenol) and almost never used 

Corticosteroid and Oxygen. The commonly used short acting β2 Salbutamol came to lime light 
around 1980s.Though spirometer was invented by John Hutchison in 1846, in those days it was 
not in use for diagnosis of COPD.

When I joined the Department of TB & Chest Disease in in the year 1978, one of my teacher and 
colleague said – “it is a futile attempt to treat cases of COPD and it is not worth treating them”. 
When I look back it is astonishing that how first things have developed and given me a chance to 
learn and help the people to have a better quality of life. By the end of 20th century, the 
diagnostic criteria of COPD (post bronchodilator FEV1/FVC = <70%) was well established, 
mechanism of inflammation was well understood with newer insight of causative agents other 
than smoking (dust, pollution bio-mass fuel use etc). Researchers were convinced that all 
inflammation are not nuetrophilic and in some cases eosinophil plays a vital role. 
Simultaneously newer drugs & modalities came to existence like- new anticholinergic 

(ipratropium), long acting β2 agonist (salmeterol & formoterol), anti-inflammatory drugs 
(corticosteroids, chemokine inhibitors, leukotriene B4 inhibitors , phosphodiesterase 
inhibitors- theophylline/aminophylline, other neutophilic inhibitors- macrolides like 
erythromycin/azithromycin/ roxythromycin, surfactant), antiprotease, mediator antagonists- 
N-acetyl cysteine, pulmonary vasodilators, mucoregulators, delivery systems- metered dose 
inhalers or dry powdered inhalers, use of O2, use of ventilators, ideas of possible surgeries.



Today the consensus global definition (GOLD 2024 report) defines COPD as a heterogeneous 
lung condition characterized by chronic respiratory symptoms (dyspnea, cough, sputum 
production and/or exacerbations) due to abnormalities of the airways (bronchitis, 
bronchiolitis) and/or alveoli (emphysema) that cause persistent, often progressive, airflow 
obstruction.     
            
In late 1990s, the National Heart Lung and Blood Institute (NHLBI) and WHO planned to develop 
the Global Initiative for Chronic Lung Disease (GOLD) to frame a global strategy basing on 
evidence based science for the Diagnosis, Management and Prevention of COPD. The 1st GOLD 
strategy report was published in 2001, then it is updated annually and revised every 5 years. The 
main aim of 2001 GOLD Report was to have global networking of distinguished individual 
professionals and organizations and to involve the experts from the field of respiratory 
medicine, epidemiology, socioeconomic, public health, and health education. At the same time 
it was realized that it will be just a consensus global guideline, but it is impossible to make the 
same guideline for all countries as the local scenario varies. 

GOLD 2001 for the first time introduced the classification of severity with 5 categories (Grade 0-
at risk, Grade 1-Mild, Grade 2- Moderate, Grade 3 Moderate with 2 variants, Grade 4- Severe) & 
subsequently in 2006 Grade- 0 lost its validity and since then this classification is extensively 
used as a nick name GOLD 1234 (Mild, Moderate, Severe, and Very severe). Initially therapeutic 
recommendation was based only on this classification and later on it was realized that 
Symptoms & Exacerbation are 2 important outcomes of COPD apart from the severity 
classification and GOLD 2011 came out with GOLD ABCD classification. It included mMRC or 
CAT score assessment to quantify symptom and numbers of exacerbation and or 
hospitalization. Further in due course of time the evidences suggested that exacerbation 
history is more relevant than the level of airflow limitation and in 2017 GOLD report the severity 
classification was separated from symptom and exacerbation components and 
pharmacological treatment was based on 2 later components. There is further evolution of 
evidences which indicates that exacerbation history is of much more important and it is 
independent of level of symptoms of the patient and therefore 2023 GOLD & 2024 update 
suggested GOLD ABE assessment tool (by  merging C & D to a single group termed as E). Spiro-
metric assessment is still of paramount importance for diagnosis, follow up, to find out rapid 
decliner and to take decision for non-pharmacological management.

Broadly, bronchodilators are the corner stone of the management of COPD which starts with- a 
bronchodilator to – LABA + LAMA to – LABA + LAMA + ICS (if eosinophil ≥ 300) with Roflumilast 
&  Macrolides  as add on therapy depending on group of patient  along with treatment for 
comorbidities, smoking cessation/avoidance of risk factors, vaccinations (Flu & 
Pneumococcal), O2 therapy, Pulmonary rehabilitation, use of ventilators, Lung volume 
reduction surgery, immune-modulatory drugs and so on depending on the situation. During 
follow up treatment can be escalated/de-escalated basing on the predominant symptoms of 
breathlessness and exacerbations.



Keeping the basic ideas of GOLD guideline, Indian guidelines was framed in 2013 which was 
simple with practical recommendations in all aspects because of its vast differences in 
availability and affordability of health care system. COPD categorization was simplified to Mild, 
Moderate and severe with the help of post BD FEV1 %, mMRC score, and exacerbation / 
complications. Suggestion of treatment started with SABA/SAMA prn to- LAMA/LABA to- 
LABA + ICS/ LABA + LAMA +ICS with add on therapy of Methyl xanthine to Moderate and severe 
category.

With the in-depth  understanding of the disease, many Treatable Traits have been found out 
with the knowledge of Genotype (the genetic background of the individual), Endotype 
(biological events that enables and restricts reactions), Phenotype (clinical expression of 
disease - symptoms, response to treatment, frequent exacerbation, rate of disease progression 
or death) which cannot be assessed by spirometry, radiology or clinical examination. Therefore, 
MultiOMICS analysis are coming in to picture. OMICS refers to a field of study in biological 
sciences that ends with –omics, such as genomics, transcriptomics, proteomics, and 
metabolomics etc.

Coming to prevention the risk factors which varies from place to place and person to person are 
to be identified and proper action to be taken. An Indian study (INSEARCH) revealed that 59% of 
chronic bronchitis patients never smoked and other factors like biomass fuel (more in rural) 
and air pollution (in certain urban) areas are important factors apart from smoking   

Memorable events of my journey

• Do not believe blindly, unless it is evidence based. IN 1978, when I joined the TB & Chest 
Department of Medical College, one of my teacher and colleague said – “it is a futile attempt 
to treat cases of COPD and it is not worth treating them” which created inquisitiveness in 
me.

• During 1994-97 we conducted a longitudinal randomized control trial to study 
“Effectiveness of Ipratropium Bromide in Chronic Bronchitis” (The Antisept., Vol., 96, No.3, 
Mar, 99, P.86-89.)

• When Pneumococcal polysaccharide vaccine PPSV23 came to use in India, in our institution 
during 1999-2001 we studied the “Role of Polyvalent Pneumococcal Vaccine on the 
morbidity pattern of COPD cases” to prove its efficacy.

• Got a chance to work as the chief investigator of Odisha as a part of ICMR sponsored study 
(2007-2009) INSEARCH (Indian Study on Epidemiology of Asthma, Respiratory Symptoms 
and Chronic Bronchitis), to work in the field areas in rural and urban sector and I witnessed 
the real risk factors for COPD in our country, where 59% never smoked and Biomass fuel and 
pollution were important culprits.

• During 2012-13, it was a pleasant task to be a part of “Guide line for Diagnosis and 
management of Chronic Obstructive Pulmonary Diseases Joint ICS/ NCCP (I) 
Recommendation” as a working committee member. 

• In 2016 I was a working committee member for- “Joint Indian Chest Society-National 
College of Chest Physicians (India) guidelines for spirometry” which included 
recommendations for COPD

• It was proud privilege to be a part of “Clinical practice guidelines 2019: Indian consensus-
based recommendations on influenza vaccination in adults” which included suggestions 
for COPD cases



• In 2020 during the COVID pandemic period we came out with “Post-COVID-19 Respiratory 
Management: Expert Panel Report” 

        
Most rewarding & satisfying features of my journey

Since 1994 I started my mission for Anti-Tobacco movement among teen agers particularly in 
institutions and of late among slum dweller for refraining them from biomass fuel use in 
addition to tobacco. Till date, completed 647 participatory workshop with audiovisual aid and 
74 rallies in 4 states (Odisha, M.P, Chhattisgarh, and Delhi). Conducted an Anti-Tobacco Rally 
on World Cancer Day (04.02.2009) with more than 10,000 students at Berhampur City which 
was the largest of its kind in the world and was placed in the Limca Books of Records which is a 
land mark in my journey.

Important learning points for me during my journey

• COPD is a Preventable and Treatable entity and as a physician, our role is not to treat only but 
to give emphasis on prevention too.

• In India 59% of Chronic Bronchitis patients are never smoker. 
• For diagnosis of COPD, PFT is the gold standard. Though spirometer is invented since 1846, 

it is very much under used leading to too much of under diagnosis or wrong diagnosis as 
bronchial asthma leading to catastrophes in management. 

• Consensus global guideline (GOLD) is framed for diagnosis, management, and prevention 
which is revised and updated periodically. It is not a binding for all countries to follow it as 
the local scenario varies, but should follow the National guidelines, if there is any.

• Now with advent of newer research, we will have to think  out of the box and look for 
precision medicine as all COPD cases are not the same and all cannot be fitted in to one-
size-fit-format
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Utility of Navigational Bronchosopy in Peripheral Lesions

Dr Mahendra Kumar Bainara
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     At the outset, I want to confess that this my presentation may land up to disappoint the 

stalwarts as my presentation is 

> not going to add anything to existing knowledge of COPD  

> not going to be all exhaustive as COPD research is too exhaustive and thanks to 

world wide web, excellent reviews and State of the arts for the same are, well in public 

domain! 

So, what am I doing here? 

     My humble attempt is to stimulate the young and future Chest expert t o have an overview 

how the disease has evolved over centuries, and how during last few decades, it has seen 

exponential advancement.  

 

 

        'Then you should say what you mean,' the March Hare went on 

         In a rather unconventional order of presentation, before following the timelines of COPD,

I shall describe current Definitions and impact of COPD 

Current Definition 

       GOLD 2023 defines COPD as a heterogeneous lung condition characterized by chronic 

respiratory symptoms (dyspnoea, cough, expectoration and/or exacerbations) due to 



abnormalities of the airways (bronchitis, bronchiolitis) and/or alveoli (emphysema) that 

cause persistent, often progressive, airflow obstruction (FEV1/FVC < 0.7). 

       This definition aims at:  

1. recognizing that COPD is heterogeneous; and  

2. describing explicitly what are the main structural, functional, and clinical 

manifestations of the disease. 

Other acronyms that predated the COPD designation were  

o chronic bronchitis and emphysema (CB&E), 

o chronic obstructive bronchopulmonary disease,  

o chronic airflow obstruction,  

o chronic obstructive lung disease,  

o nonspecific chronic pulmonary disease, and  

o diffuse obstructive pulmonary syndrome. 

 

      William Briscoe (1965) is believed to be the First person to use the term COPD at the 9th 

Aspen Emphysema Conference. 

     The term “chronic obstructive pulmonary disease” (COPD) came into use gradually in the 

1960s and 1970s replacing the previous term “chronic bronchitis and emphysema” (CB&E). 

 

Epidemiology 

      Chronic obstructive pulmonary disease (COPD) is the third leading cause of death 

worldwide, causing 3.23 million deaths in 2019. In 1990, COPD was the sixth dominant cause 

of death, and in 2002, it became the fourth major contributor to death across the globe. The 

expanding epidemic of smoking and ageing of the world population, as well as the reduced 

mortality from other causes, mean that by 2060  there may be over 5.4 million deaths per year 

due to COPD and related diseases 

      Prevalence of COPD increased with age regardless of urbanisation level. The pooled 

global prevalence is 15.7% in men and 9.93% in women. The prevalence of COPD in the US is 

estimated at 14%. 

      Tobacco smoking accounts for over 70% of COPD cases in high- income countries. In 

LMIC tobacco smoking accounts for 30–40% of COPD cases, and household air pollution is 

a major risk factor. Synergistic effects between excess body fat and pollutants might indeed 

enhance inflammatory responses causing more airway damage. Furthermore, participants 

with a lower income might be particularly prone to COPD due to poor nutrition, more 

respiratory infections during childhood, worse housing conditions, or more occupational 

exposures. An observational study in rural Kyrgyzstan in Central Asia, observed that COPD 

was more than three times as prevalent among highlanders (~2050 m above sea level) 

compared to lowlanders (~750 m above sea level, 36.7% versus 10.4% respectively; p<0.001) 

      We also need to be aware that by 2040 more people shall die “with” rather than “from” 

COPD, comorbidities aggravated by COPD  

 



 

Flash Back 

…….Well, COPD has probably always existed!   

In 1679, Bonet for the first time described voluminous lungs. 

In 1721, Ruysh described enlarged lung airspaces in emphysema. 

In 1769, Giovanni Morgagni described nineteen cases in which the lungs were “turgid” 

particularly from air. 

Baillie is credited with being the first to produce an 

illustrated systematic textbook of morbid anatomy and 

probably the first to illustrate pulmonary emphysema and 

the composition of large vessels. 

 

Figure 1: Section of lung of Samuel Johnson. 

 

 

 

 

In 1808, bronchitis was first described by Charles Badham in England. He classified acute 

bronchitis to be of three forms by his definition (Br. acuta, asthenica and chronica). 

Laënnec, the inventor of the stethoscope, recognized that emphysema lungs were 

hyperinflated and did not empty well (Laënnec 1821). Among the features of emphysema, he 

described were the presence of peripheral airway obstruction, collateral ventilation, loss of 

lung recoil, right ventricular hypertrophy in advanced disease and chronic bronchitis 

(bronchial “catarrh”). D escribed a combination of emphysema and chronic bronchitis in a 

beautiful book by Laënnec (1821) Treatise of diseases of the chest.  

In this era, smoking was rare, but it is a fact that emphysema may occur in non-smokers, 

particularly with a familial predisposition or from environmental-provoking factors. 

Did historically COPD precede smoking? 

No Doubt that smoking is the most powerful risk factor causing COPD. Tobacco smoking 

accounts for over 70% of COPD cases in high- income countries and as many as 8 out of 10 

COPD-related deaths. The prevalence of COPD for adults is 15.2% among current smokers. 

This figure drops to 7.6% among former smokers and just 2.8% among people who have never 

smoked. 

However, we need to know that COPD was present before  Smoking became a style Instrument  

of civilized world. 

 



Tobacco has been growing wild in the Americas for nearly 8000 years. Around 2,000 years 

ago tobacco began to be chewed and smoked during cultural or religious ceremonies and 

events. 

Who discovered tobacco and where? 

The first European to discover smoking was Christopher Columbus. In 1531 tobacco was 

cultivated for the first time in Europe (at Santo Domingo). By 1600 tobacco use had spread 

across Europe and England and was being used as a monetary standard. By the 1700s 

smoking had become more widespread and a tobacco industry had fully developed. Cigarette 

making machines were developed in the latter half of the 1800s. The first such machines 

produced about 200 cigarettes per minute (today’s machines produce about 9,000 per 

minute!). Smoking increased dramatically during the world wars, mainly due to the policy of 
providing free cigarettes to allied troops as a ‘morale boosting’ exercise. 

    

As smoking prevalence rates have 

declined in the traditional markets of 

North America and Western Europe, 

the tobacco industry has re-

focussed its promotional efforts 

onto the less developed and 

emerging nations. 

 

 

 

 

Cigarette smoke (CS) contains 

numerous toxic chemical 

substances. Many studies have 

found that smoking induced 

oxygen-derived metabolites or 

reactive oxygen species (ROS) 

damage the lungs and 

contribute to COPD 

pathogenesis.  

 

 

How long has tobacco been around?



Nuclear factor E2-related factor 2 (Nrf2) facilitates antioxidant gene expression. Nrf2 

protects the lungs against oxidative stress, while 

decrease activity of Nrf2 results in insufficient 

production of antioxidant molecules. Oxidative process 

not only affects the initiation process of lung injury, but 

also induces cellular senescence in the epithelium cells 

and stem cells. Altered immune response in the airways 

causes prolonged inflammation and structural 

modifications. 

 

 

      New findings suggest autophagy and programmed necrosis (necroptosis) involved in CS-

induced cell death - the mechanism of exaggerated inflammatory response that is not 

explained by apoptosis-derived cell death.  

     Cigarette smoke (CS) induces airway inflammation in COPD, which is known to persist 

even after smoking cessation. A meta-analysis involving 11RCTs (3,830 patients) showed 

that theory-based smoking cessation interventions improved smoking cessation rates, 

quality of life, and lung function in COPD patients compared to conventional nursing. 

-------------------------------------------------------------------------------------------

--------------------------------- 

Spirometer- The wonder instrument 

      John Hutchinson invented the spirometer in 1846. He examined its value systematically 

in more than 2000 men. Hutchinson’s instrument only measured vital capacity (VC). 

Hutchinson promoted VC as a simple index of lung function, physique and bodily 

development; that might be useful in assessing longevity of subjects for life insurance, a 

prediction confirmed by the Framingham Study more than a century later. Hutchinson's belief 

in VC as a general measure of lung health and development 

     It took another 100 years for Tiffeneau to add the concept of timed vital capacity as a 

measure of airflow, (Tiffeneau and Pinelli 1947). Enabling Spirometry as a diagnostic 

instrument for COPD.  Gaensler introduced the concept of the air velocity index based on 

Tiffeneau’s work and later the forced vital capacity, which is the foundation of the FEV1 and 

FEV1/FVC percent (Gaensler 1950, 1951). 

      In 1944, Ronald Christie defined the diagnosis for emphysema based on dyspnea on 

exertion, after exclusion of bronchospasm, or left ventricular failure. Dickerson Richards, 

Nobel Laureate, who wrote on the pulmonary circulation and cor pulmonale. Reuben 

Cherniack, who described respiratory acidosis and has made major contributions to our 

understanding of the diagnosis and treatment of emphysema for over half a century 

 



"Emphysema is a condition of the lung characterized by increase beyond the normal 

in the size of air spaces distal to the terminal bronchiole either from dilatation or from 

destruction of their walls." 

" Chronic bronchitis refers to the condition of subjects with chronic or recurrent 

excessive mucous secretion in the bronchial tree." 

American Thoracic Society Committee on Diagnostic Standards in 1962 

Defined the components of COPD, which are the foundation for our definitions today.  

The American Thoracic Society (ATS) defined chronic bronchitis in clinical terms 

including chronic  cough lasting at least three months for at least two years. The ATS 

defined emphysema  in anatomic terms of enlarged alveolar spaces and loss of 

alveolar walls.  

Neither definition used any physiologic criteria. 

Many other attempts to define COPD have not improved on these basic definitions, except 

that COPD is now defined in functional terms. 

 

The Dutch hypothesis and British hypothesis 

      The Dutch hypothesis presented the concept of genetically determined bronchial 

hyperreactivity in COPD (Orie and Sluiter 1960). 

     The British hypothesis proposed that repeated chest infections and air pollution 

contributed to the pathogenesis of chronic bronchitis (Stuart-Harris et al 1953; Scadding 

1959). 

     Both hypotheses are probably correct, and both bronchial hyperreactivity and chest 

infections plus irritant exposure are important in pathogenesis. 

      The first credible model of emphysema was prepared by Gross in 1964, who instilled 

pancreatic extracts (papain) into the airways of guinea pigs to cause destruction of alveoli 

and hyperinflation (Gross et al 1964). A forerunner to the protease- antiprotease mechanism 

of the pathogenesis, as described by Laurel and Erickson (1963) in Sweden with alpha-one-

antitrypsin deficiency and emphysema.  

The Aspen emphysema conferences 

       The growing problem of emphysema and related disorders was the stimulus for a 

planned series of emphysema conferences held annually in Aspen, Colorado, beginning in 

1958. Subsequent conferences discussed certain collateral subjects including asthma, the 

environment, and the lung and pulmonary circulation. The conferences were intended to 

conclude after the 1964 meeting. However, the same are being continued, the latest one held 

was  

 

 

 

Two landmark meetings 

The CIBA Guest Symposium: In 1959, the terms chronic bronchitis and emphysema were 

formally defined at the CIBA Guest Symposium of Physicians. 



Natural Course Of COPD 

The natural history of COPD begins with complex biochemical and cellular events in the small 

airways and surrounding alveoli.  

 

 

 

     Early in the course, damage to the structure leads to a loss of elastic recoil (Saetta, Ghezzo, 

et al 1985; Saetta, Shiner, et al 1985; Petty et al 1987). The lungs begin increase in size, and 

the FVC increases (Petty et al 1987). This results in early physiologic alterations that can be 

identified by simple spirometry (Burrows et al 1987). By the time clinical signs are present, 

COPD is often in a moderate-to-advanced stage (Mannino et al 2000). 

    Thus, the interrelated causes of airflow obstruction in COPD patients include a 

combination of airways inflammation and remodeling, bronchospasm, mucous 

hypersecretion, and loss of elastic recoil. There is a complex interrelationship among these 

phenomena, which results in the progressive reduction in expiratory airflow as judged by the 

FEV1. 



 

Terminology 

       GOLD 2023 Guidelines proposes use of the following terminology: 

Early COPD: the “biological” first steps of the disease i.e. the initial mechanisms that 

eventually lead to COPD, in an experimental setting. 

Mild COPD: used only to describe the severity of airflow obstruction measured 

spirometrically. 

Young COPD:  “young COPD” in patients aged 20–50 years. 

Pre-COPD: Individuals of any age, with respiratory symptoms and/or other detectable 

structural (e.g. emphysema) and/or functional abnormalities (e.g. hyperinflation, reduced 

lung diffusing capacity, or rapid FEV1 decline), in the absence of airflow obstruction on post-

bronchodilator spirometry (i.e., FEV1/FVC >0.7) 

Considered “patients” because they suffer symptoms and/or have functional and/or 

structural abnormalities 

PRISm: preserved ratio impaired spirometry (PRISm), Individuals with FEV1/FVC > 0.7 and 

FEV1 <80% of reference after bronchodilation. Its prevalence ranges from 7.1% to 20.3%, high 

in current and former smokers. 

 

Taxonomy of COPD 

    As we know, COPD can originate from multiples causes (etiotypes), a new taxonomic 

classification was proposed by GOLD 2023:  

 

 

     However, it aims at raising awareness about these other, frequent, non- smoking related 

COPD and to stimulate further research and better management. 



 

 

Assessment 

     The diagnosis of COPD is confirmed by spirometry 

Combined initial COPD assessment: from ABCD to ABE 

GOLD 2023 modifies the ABCD 

assessment tool to recognize the clinical 

impact of exacerbations independently 

of the level of symptoms of the patients 

 

 

 

 

 

 

  
Imaging 

Chest X-ray: signs of lung hyperinflation (flattened diaphragm and increased retrosternal air 

space), lung hyperlucency, and rapid tapering of the vascular markings. Also useful to 

exclude alternative diagnoses and establish the presence of significant comorbidities 

Computed tomography (CT) of the chest 

Presence, severity, and distribution of emphysema; 

Bronchiectasis: about 30% of copd patients have bronchiectasis 

Lung cancer screening 

Quantification of airway abnormalities 

COPD comorbidities 

      GOLD 2023 recommends chest CT in COPD patients with persistent exacerbations, 

symptoms out of proportion to airflow limitation severity, severe airflow obstruction with 

significant hyperinflation and gas trapping, or for those who meet criteria for lung cancer 

screening. 

 

Treatment 

         Around five decades back, the only therapies for COPD were antibiotics for pneumonia, 

potassium iodide used as a mucus thinner, and combination products containing ephedrine, 

a small amount of theophylline, and a minor amount of sedative to deal with the side effects 

of ephedrine.  

      Inhaled isoproterenol began to be used in the early 1960s. In that era, oxygen was 

considered contraindicated, and exercise was prohibited for fear of straining the right heart. 

Corticosteroids were almost never used, even in cases of exacerbations of COPD. 



Non-pharmacological therapy 

Education All patients should receive basic information about COPD and its treatment 
(respiratory medications and 
inhalation devices), strategies to minimize dyspnea, and advice about when to 
seek help. 

Smoking 
cessation 

Approximately 40% of people with COPD continue to smoke despite knowing they 
have the disease, and 
this behavior has a negative impact on prognosis and progression of the disease 
[108]. All patients who 
continue to smoke should be offered help and treatment to quit. 

Vaccination influenza, pneumococcus, 
coronavirus disease 2019 (COVID-19), pertussis, and herpes zoster 

Physical 
activity 

Technology-based 
interventions have the potential to provide convenient and accessible means to 
enhance exercise 
self-efficacy, and to educate and motivate patients to make healthy lifestyle 
changes 

Pulmonary 
rehabilitation 

community- and home-based GOLD groups B and E 

Tele-
rehabilitation 

videoconferencing, telephone only, website with telephone support, mobile 
application with 
feedback, centralized “hub” for people to come together 
tele-rehabilitation is safe and has 
similar benefits to those of center-based PR across a range of outcomes 

 



 

 

 

      GOLD 2023 recommended treatment is based on two key treatable traits (TTs): dyspnea 

and occurrence of exacerbations. based on clinical recognition ( phenotypes) and/or 

endotypes through biomarkers (e.g. circulating eosinophils) :  

 

 

 

 



COPD is one of the diseases that have seen major research work during last couple 

of decades leading to significant enhancement in understanding of its pathophysiology, and 

as a result new potential targets for the management of this disease and for prevention of its 

progression have been identified. Many of new molecules are under different trial phases and 

yet to achieve necessary acceptance and recommendations. Table-4 enlists some of these 

promising molecules. 

New COPD Medicines 

GROUP DRUGS GROUP DRUGS 
New LAMA 
monotherapy  
 

Aclidinium  
Glycopyrronium  
Umeclidinium  
 

New 
LABA+ICS 
Combination 
 

Vilanterol + Fluticasone  
Indacterol + Mometasone  
Formetrol + Ciclesonide  
Formetrol + Fluticasone 
 

New LABA 
monotherapy  
 

Indacterol  
Vilanterol  
Olodaterol  
Abediterol  
 

Triple drug 
LABA+LAMA+ 
ICS 
Combination 
 

Tiotropium + Salmetrol + Fluticasone  
Glycopyrronoum + Formoterol + 
Budesonide  
Umeclidinium+Vilanterol+Fluticasone 
Tiotropium+Formoterol+Ciclesonide 
 

New LAMA+ 
LABA 
Combination 
 

Umeclidinium & 
Vilanterol  
Glycopyrronium 
& Indacterol  
Tiotropium & 
Olodetrol  
Aclidinium & 
Formoterol  
Glycopyrrolate & 
Formoterol  
 

Oral 
Medications 
 

Roflumilast  
Simvastatin  
N-acetylcysteine  
 

 

Targeted Drug Therapy In COPD 

CXCR2 ANTAGONISTS  

Antagonists of the human CXCR2 receptors target neutrophil trafficking in COPD 

inflammatory pathway. MK-7123, a CXCR2 antagonist, is being investigated and has shown 

significant improvement in FEV1 compared to placebo in patients with COPD.  

NEWER THERAPIES FOR COPD



P38 mitogen- activated protein kinase (P38 MAPK) pathway involves a signaling 

cascade controlling cellular responses to cytokines and stress. Table-5 represents the 

various molecules under study. The molecule PH-797804 studied had shown improvements 

in dyspnea symptom index and FEV1. The efficacy and safety of two inhaled p38 MAPK 

inhibitors, RV-568 and PF-03715455 are under various phases of clinical trials. Inhaled 

delivery of p38 MAPK inhibitors may enhance p38 inhibition in the lung while reducing 

unwanted systemic effects.  

P38 Mitogen-Activated Protein Kinase (P38 MAPK) Inhibitors  

Drug  Group  Present status  

PH-797804  Oral p38 MAPK inhibitor  Phase II trials of this agent have 
recently been discontinued.  

GW856553X/ 
Osmapimod  

Oral p38α/β MAPK inhibitor  Phase II human clinical trial  

Acumapimod  Orally p38 MAPK inhibitor  Active development  

RV-568  Inhaled p38 MAPK inhibitors  Evaluated in clinical trials  

PF-
03715455  

Inhaled p38 MAPK inhibitors  Evaluated in clinical trials  

 

SELECTIVE MATRIX METALLOPROTEINASES (MMP) INHIBITORS 

COPD is an inflammatory disorder in which protease and antiprotease imbalance 

plays an important role, antagonizing matrix metalloproteinases (MMP) with selective MMP 

inhibitors provided an option to revert back to this fine balance. The search for ideal drug in 

this group goes on; some of the studied molecules are listed in Table-6. 

 

P38 MITOGEN-ACTIVATED PROTEIN KINASE (P38 MAPK) INHIBITORS 



AZ11557272  Dual MMP9–
MMP12 inhibitor  

Prevent emphysema, small 
airway fibrosis, and 
inflammation in guinea pigs  

Clinical development 
has recently been 
stopped  

AZD1236  Orally Dual 
MMP9–MMP12 
inhibitor  

Failed biomarker endpoints, 
initial promising results  

Further development 
aborted  

 

HUMANIZED MONOCLONAL ANTIBODIES TARGETED TO ALPHA SUBUNIT OF THE 

INTERLEUKIN (IL)-5 RECEPTOR (IL-5RΑ) 

          Humanized monoclonal antibodies targeted to alpha subunit of the interleukin (IL)-5 

receptor (IL-5Rα) selectively blocks IL-5 (Table-7). This action is particularly beneficial in 

management of asthmatic inflammation as well as COPD exacerbations. Soluble IL-5Rα is 

also found to be increased during virus-induced COPD exacerbations.  

     Humanized monoclonal antibodies targeted to IL-5Rα 

Drug Action 

Benralizumab  Reduce COPD exacerbations and improve  symptoms in patient with 
higher blood eosinophils 
Improvement in lung functions, and disease-specific health status  

Mepolizumab  Approved by the U.S. FDA in  severe asthma, 
EU in December 2015  

 

ANTIHUMAN IL-17R ANTIBODIES 

 Interlukin (IL) -17A has been found to induce neutrophilic inflammation by releasing 

CXCL1, CXCL8 and GM-CSF from airway epithelial cells and smooth- muscle cells. IL-17A 

can induce IL-6 expression in bronchial epithelial cells and fibroblasts. IL-17A is involved in 

human airway smooth- muscle contraction.  Th17 cells also mediate glucocorticoid-

resistant airway inflammation and airway hyperresponsiveness. Antihuman IL-17R 

Drug/ 
Molecule  

Group  Action  Status  

Selective Matrix Metalloproteinases (MMP) Inhibitors under study



antibodies including Ixekizumab ,  Brodalumab and Ustekinumab  are undergoing trial for 

possible clinical efficacy in asthma and COPD. 

PHOSPHOINOSITIDE 3-KINASES (PI3K) INHIBITORS 

The phosphoinositide 3-kinases (PI3K) are a family of proteins that are involved in 

the control of intracellular signaling pathways. Phosphoinositide 3-kinases inhibitors 

prevent recruitment of inflammatory cells including t-lymphocytes and neutrophils, prevent 

release of proinflammatory mediators, and also may restore steroid effectiveness. One 

molecule with promising phosphoinositide 3-kinases inhibitor property is GSK2269557, 

which is being further evaluated. 

Targeted Rewriting of Epigenetic Marks 

Epigenetics is a study of heritable or acquired mitotically stable changes in gene 

expression that occur without variation in DNA sequence. Epigenetic marks are usually 

subdivided in three classes: DNA methylation, post-translational histone modifications and 

non-coding RNAs, with all three probably induced by environmental factors, diet, diseases, 

and processes involved in ageing. The emerging evidences in some COPD patients suggest 

an aberrant expression of epigenetic marks such as DNA methylation, histon e modifications 

and microRNAs in blood, sputum and lung tissue. Generally, DNA hypermethylation results 

in gene silencing and hypomethylation leads to transcription activation. Targeting epigenetic 

marks might be a very promising tool for treatment and lung regeneration in COPD in the 

future. As of now, none of the identified genes are specifically targeted by COPD therapeutic 

approaches. 

 

Judicious use of Inhaled Corticosteroids: 

      Adding ICS has little or no effect at a blood eosinophil count <100 cells µL-1 whilst blood 

eosinophils.  

>300 cells·µL-1 identify patients with a strong likelihood of treatment benefit. 



 

 

Pharmacological treatment In COPD as per GOLD 2023 

 

 

for patients in Group B, a dual long -acting bronchodilator combination (ß2 adrenergic (LABA) 

+ anti-muscarinic (LAMA) bronchodilators) is now recommended 

For patients in Group E, LAMA+LABA is also the recommended initial therapy, except for 

those patients with blood eosinophils > 300 cells·µL-1, in whom starting triple therapy 

(LABA+LAMA+ICS) can be considered. 

The use of LABA+ICS in COPD is no longer encouraged. 

 

 



 

Interventional Pulmonology and Lung transplant options 

 

 

COPD and coronavirus disease 2019 

    Expression of is increased in COPD patients and cigarette smokingpulmonary ACE2  and 

obesity appear important risk factors, increasing the susceptibility to COVID-19 infection 

    Numerous extensive and well-conducted cohort studies globally confirmed that COPD is 

an independent risk factor for hospitalisation, intensive care admission, ventilation,  and 

death 

   Absolute cessation of any tobacco product in any form is strongly recommended 

   A recent systematic review revealed a paucity of clinical data on the impact of ICS on the 

outcomes of SARS, SARS-cov-2 or Middle East Respiratory Syndrome 

   There is consensus that ICS use should continue when indicated, in line with GOLD 

recommendations, in anticipation of further, direct clinical evidence 

Vaccination in stable COPD patients



Health care Delivery: TELE-HEALTH 

It is long recognised that there is a wide gap between existing scientific knowledge and 

delivery of health care at patients` end and also there has always been lack of patients 

feedback to treatment providers. 

A lot of things regarding it can be manged by smart phones (which are easiest vehicle to 

communicate) along with development of appropriate apps or software. Many devices to be 

used in future by patients like smart MDI, Pulse Oximeter, NIV etc can have communication 

mode that can be linked with patients devices and also with their care providers. 

Patients feedback in term of their symptoms/ events can also be recorded and transmitted 

digitally. Surely there going to be drastic improvement in this area. 

Capabilty of technology to capture data from multiple sources (pulse oximetry, pulse, 

respiratory rate, temperature, autonomic activation, activity) and also in the ability to use this 

data in real-time. By 2030 

Implantable Data:  

It is likely to be possible that data storage and portable communication devices will be 

implantable and thus directly accessible via suitable interfaces. Patients will be able to hold 

and store contemporaneous notes and then access them when needed. This will increase 

patient autonomy and possibly improve their knowledge and ability to direct their  care. 

Newer Molecules / Inhaled devices: an ongoing process 

Ways to identify the genotype / phenotype and offer targeted tailored therapy to these 

patients. 

Better management for nicotine addiction will be developed. We may see a nicotine vaccine 

and better nicotine receptor blockers. 

 

An Overview 

The evolution of knowledge concerning COPD and its components – emphysema, chronic 

bronchitis, and asthmatic bronchitis – covers 200 years. 

 

The stethoscope has played very significant role in clinical diagnosis of COPD 

Spirometry still remains the most effective means of identification and assessment of the 

course of COPD and responses to therapy, though it is grossly underused for this purpose.  

The CIBA Guest Symposium in 1959 and American Thoracic Society Committee on 

Diagnostic Standards in 1962 were the landmark in defining COPD and its components 

Smoking cessation improves the early course of disease. 

Pharmacotherapy has progressively become more scientific and now the indications of 

addition of inhaled corticosteroids are better identified. New ultra-LABA, Ultra-LAMA and 

Stethoscope Spirometry
Defini�on & 
Components

Smoking 
Cessation 

Rehabilita�on Medica�ons LTOT
Interven�onal  
Bronchoscopy

Surgery 
Targeted 
Therapy

 

Future anticipations 



Phosphodiesterase inhibitors are already in use. Various targeted therapies are in various 

stages of trials and soon may have more clarity regarding their clinical status. 

Long-term oxygen improves the length and quality of life in selected patients with 

hypoxemia. 

Bronchoscopic Interventions are evolving 

Surgery benefits in a select few. 

 

 

 

“ .”NOTHING IS PERMANENT EXCEPT CHANGE 

These wise words were expressed by the Greek philosopher Heraclitus around 500 

BC. 

 

 

 

 

 



BOOK ARTICLE



Lung Oscillometry 

Editor - Dr Prof. Thomas Vadakkan 

 

 

 

 

 

 

 

The book is for release during the Silver Jubilee NAPCON 2023 Hyderabad. We present a 

chapter from the book  

Chapter 11-Practical approach of Oscillometry by Dr Akhil Paul  
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CHAPTER-11 

A PRACTICAL APPROACH OF IMPULSE OSCILLOMETRY 
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Head of the Department of Pulmonary Medicine, 

Senior Tutor and DTCD program Coordinator 
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Spirometry serves as a major tool for a clinician in diagnosing and following up various 

obstructive and restrictive lung disorders. But, as spirometry measures forced inspiratory 

and expiratory volumes, the quality of the values and thus the test depends a lot on the 

patient and his or her efforts. In a study conducted by Van De Hei et al on the quality of the 

spirometry and the related diagnosis with a focus on clinical use, the general practitioners 

and the pulmonologists stated that the spirometry was clinically useful in more than eighty 

eight percent of the cases (1). But agreement on the diagnosis was very low and only 

thirteen percent of the spirometry tests had fulfilled the ATS/ERS criteria. Impulse 

oscillometry becomes a better choice in this aspect as it requires only tidal breaths from 

the patient. 

 

Advantages of impulse oscillometry: 

1, Only tidal breath is required (No forced manoeuvres) 

2, Only a minimal patient co-operation is required 

3, Can be performed in children > 2 years of age (2, 3) 

4, Can be performed in patients with neuromuscular diseases, intellectual disabilities, post 

cardio thoracic surgery etc (4, 5) 

5, High sensitivity in detecting peripheral airway obstruction (6) 

 

Clinical application of impulse oscillometry: 

- Because of the very high sensitivity of the impulse oscillometry in detecting the distal 

airway obstruction, this technique is very handy in making a diagnosis, where the clinical 

suspicion is questioned by a normal spirometry (7, 8). 



- Bronchodilator reversibility can be assessed using inhaled short acting beta 2 agonists or 

ipratropium (9, 10) 

- It is feasible to perform oscillometry in children, elderly, those with neuromuscular 

disorders (4,5), impaired intellect, mechanically ventilated patients (11) and even during 

sleep (2).  

- Aerosol generation during various procedures was a major concern during the COVID 19 

pandemic. It is risk that need to be handled carefully during any viral pandemic like COVID 

19 or Influenza. Healthcare facilities had stopped performing spirometry during the 

pandemic period because of this particular reason. But oscillometry being an unforced 

procedure, aerosol generation during the same is very low and hence it can be performed 

without any significant added risk (12). 

- Oscillometry have proven to be having a great potential in diagnosing and monitoring 

various respiratory diseases other than the obstructive airway diseases like cystic fibrosis 

(13), interstitial lung diseases (14), bronchopulmonary dysplasia (15), bronchiolitis 

obliterans in lung transplant recipients (16), vocal cord dysfunction (17) etc. 

The repeat variability of all IOS parameters is significantly higher than FeV1 (~10% vs ~5%). 

But it is clinically acceptable. At the same time the IOS parameters are less variable than 

other common spirometry parameters like FEF50 (~20%) (18). 

 

A clinical algorithm : 

Step 1. 

 

 

 

 

Step 2. 

 

 

 

 

INDICATION: 

-  Spirometry is indicated, but the pa�ent is 

unable to perform spirometry. 

- Spirometry results are not able to contribute to 

a diagnosis which can explain the respiratory 

symptoms of the pa�ent. 

PREREQUISITE: 

- Off Short Ac�ng Beta2 Agonist (SABA) for 4 hours  

- Off Long Ac�ng Beta2 Agonist (LABA) for 24 

hours 



 

Step 3. 

 

 

 

 

 

Step 4. 

 

 

 

 

 

 

 

 

Step 5. 

 

 

 

 Step 6. 

 

 

 

 

Step 7. 

 

 

 

 

 

CALIBRATION: 

- As per the instruc�ons of the manufacturer 

PATIENT POSITIONING: 

- Si�ng posi�on 

- Legs uncrossed to decrease the extra thoracic pressures 

- Nose clip 

- Mouth piece at a comfortable height 

- Neck slightly extended 

- Tight seal between the mouth piece and the lips to 

prevent the leak 

- Cheeks should be held firmly as impedance of cheek, 

tongue and upper airway will affect R 19/20 

 

PROCEDURE: 

- Impulse Oscillometry  is performed 

- Minimum 3 acceptable readings (pre and post 

bronchodilator) taken 

- Age and height matched control used 

VALIDITY: 

- Varia�on in consecu�ve R  5 values should be less than 15% 

INTERPRETATION USINGPARAMETERS: 

A, OBSTRUCTIVE DISEASE 

R5 R20 R5- R20 Interpreta�on 

Increased Increased Normal Central 
airway 
obstruc�on 

Increased Normal Increased Peripheral 
airway 
obstruc�on 

Highly 
Increased  

Increased Increased Total airway 
obstruc�on 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Limitation: 

- Even though impulse Oscillometry is a tidal breath-based technique, a minimum amount 

of co-operation is still required from the patient. 

- Poor cheek support can falsely decrease the resistance values (19). 

- Standardization of different type of machine need to be done. 

- Reference values for different population needs to be established and validated. 

B, RESTRICTIVE DISEASE 

- More nega�ve X5 and Increased Fres with normal R 

REVERSIBIITY CRITERIA: 

Parameter Change a�er bronchodilator 

R5 40% 

X5 50% 

Ax 80% 

Fres Le�ward shi� 

 

 

INTERPRETATION USING GRAPHICS: 

- Increased R5, More nega�ve X  5 and increased Fres- 

Peripheral airway obstruc�on 

-Increased R  5 and R19/20 with normal X  5 and Fres- Central 

airway obstruction 

- Normal R5, More nega�ve X  5 and increased Fres- Restric�ve 

Lung Disease 



- Reference cut off for significant reversibility using bronchodilator need to be validated 

using larger studies. 

- More studies are required to establish and standardize the role of impulse oscillometry in 

restrictive lung disease, vocal cord dysfunction and in ventilated or sedated patients. 

- Portability and the cost of the device is a limitation in resource limited settings. But more 

compact and cheaper versions of oscillometry devices are now at various stages of 

development and marketing. 

Spirometry is better studied and more widely accepted at present (20,21). So the 

interpretation is comparatively easier for the practitioner. Clinical application of IOS 

parameters are still studied in various pulmonary diseases. The reference values for IOS in 

various populations are yet to be standardized and the results of the ongoing trials will 

contribute to that (22,23,24,25). During broncho provocation testing, the changes in Rrs and 

AX were detected much before any change in FeV1 was noticed (26, 27). In obese 

asthmatics, greater expiratory flow limitation associated with bronchial challenge can be 

measure better by Xrs than FeV1 (28) 

As we are at a transition phase regarding the pulmonary function tests, it is wiser to 

perform spirometry as well as the impulse oscillometry in each patient. Apart from the fact 

that both tests can act complimentarily, performing both the tests and analysing the 

parameters will give a better knowledge regarding the underlying lung disease and will 

provide more informative data for comparative studies in the future. While performing tests 

requiring deep breaths(eg, FeNO, Spirometry, DLCO )along with oscillometry, later should be 

performed at first prior to other tests, as deep breathing can worsen the obstruction 

measured by the oscillometry as well as the spirometry (29, 30).  
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1. What are the current trials to shorten the duration of DSTB treatment? 

Dr Vinod Kumar 
Director and Professor, 

Institute of Thoracic Medicine, 
Madras Medical College 

 

Currently drug sensitive TB is treated with a standardised treatment as per WHO 

guidelines with 2 months daily intensive phase of INH, Rifampicin, Pyrazinamide 

and Ethambutol followed by 4 months of daily INH, Rifampicin and Ethambutol. 

Though this regimen is associated with good success rate of > 85 %, problems of 

adherence and lost to follow up still exist and it is yet to achieve WHO’s target of 

treatment success rate of 90 % (1) 

The introduction of isoniazid in 1952, established the standard treatment of 

streptomycin, isoniazid and either Thiacetazone or Para-aminosalicylic acid for 

pulmonary tuberculosis. To achieve successful outcomes, TB patients had to take 

treatment for 18 to 24 months under supervision. The era of short course 

chemotherapy for Tuberculosis started in the 1970s due to the pioneering work 

done by Prof. Mitchinson and Wallace Fox with the introduction of Rifampicin and 

reappraisal of Pyrazinamide. Series of large controlled clinical trials carried out by 

the Medical Research Council (MRC) in East and Central Africa, India, Singapore, 

Hong Kong and elsewhere, showed that short course chemotherapy could be used 

in treatment of Tuberculosis with a reasonable degree of success. (2) 

Currently TB treatment researchers and drug developers are trying to do several 

things at once— shorten treatment; make it all-oral; optimize drug doses, 

combinations, and duration; minimize toxicities; and expandt reatment indications. 

Clinical trials of regimens for drug-sensitive TB are focused ons hortening 

treatment to two-to-four months by optimizing rifamycin selection (i.e., rifampicin 

or rifapentine) and dosing and/or by introducing new and repurposed medicines to 

first-line regimens. (3) 

 



The 2022 Tuberculosis Treatment Pipeline Report reviews recent results and puts 

them in context and provides an overview of the state of the clinical TB treatment 

research pipeline (4) 

The World Health Organization (WHO) recommends the four-month regimens from 

the SHINE and Tuberculosis Trials Consortium (TBTC) Study 31/ AIDS Clinical Trials 

Group (ACTG) A5349 covered in the 2021 Pipeline report.(5) 

The SHINE trial (6) was a phase 3 randomised open-label trial comparing four 

versus six months of treatment with Rifampicin, Isoniazid, Pyrazinamide with or 

without Ethambutol in children with smear-negative, non-severe TB. It was 

conducted in five study sites including Indi a. 1204 children aged less than 16 years, 

including 127 with HIV infection, participated in the trial.T he trial defined Minimal 

TB as Pulmonary TB which was both sputum smear negative and non-severe as 

determined by a chest x-ray and also included extrapulmonary lymph node TB. 

 

The children were randomised to receive either six months or four months of 

treatment, with the continuation phase of treatment reduced from four to two 

months in the four-month arm. They were then followed up for a period of 18 

months. 

 

The key result was that four months of treatment was non-inferior to the standard 

six-month treatment. There was no statistically significant difference when 

comparing the six months and four months groups in terms of an unfavourable 

outcome (treatment failure, TB recurrence, death of any cause, and loss-to-follow-

up). Both groups showed similarity in terms of s ide-effects related to treatment. 

The Tuberculosis Trials Consortium Study 31/AIDS Clinical Trials Group A5349 

(Study 31/A5349) was an international, multicentre, randomized, open-label, phase 

3, noninferiority trial conducted at 13 countries by the Centre for Disease Control 

and Prevention (CDC) Tuberculosis Trials Consortium and the National Institutes of 

Health AIDS Clinical Trials Group involving persons with newly diagnosed 

pulmonary Tuberculosis. 



 It compared two 4-month Rifapentine-based regimens with a standard 6-month 

regimen consisting of Rifampicin, Isoniazid, Pyrazinamide, and Ethambutol (control 

group).  In one of the study groups, in a 4-month regimen, Rifampicin was replaced 

with Rifapentine and in the other study group, Rifampicin was replaced with 

Rifapentine and Ethambutol with Moxifloxacin. The primary efficacy outcome 

studied was survival free of tuberculosis at 12 months. The trial results showed that 

the efficacy of a 4-month Rifapentine-based regimen containing Moxifloxacin was 

noninferior to the standard 6-month regimen in the treatment of Tuberculosis. (7) 

RIFASHORT (5) was an International Multicenter Controlled Clinical Trial to evaluate 

1200mg and 1800mg Rifampicin Daily for Four Months in the Reduction of the 

Duration of Standard Treatment of Pulmonary Tuberculosis. This trial showed that 

increasing the Rifampicin dose was not enough to demonstrate non-inferiority 

compared to the six-month standard of care, though participants randomized to the 

four-month, high-dose rifampicin regimens still did well. 

The TRUNCATE-TB trial (5) pushed treatment shortening for drug-sensitive TB 

beyond the four-month benchmark, demonstrating the ability of a Bedaquiline- and 

Linezolid-containing regimen to shorten treatment to just two months. The two 

months treatment regimen containing B edaquiline and Linezolid demonstrated non 

inferiority to the standard of care. 

This trial is a proof-of-concept trial and should not be translated directly into policy 

until further studies are done to optimize the regimen in program settings and in a 

broader population which includes people living with HIV (PLHIV). 

SimpliciTB (5) trial was conducted to evaluate the safety and efficacy of BPaMZ 

(Bedaquiline, Pretomanid, Moxifloxacin and Pyrazinamide) regimen in patients with 

either DSTB or DRTB. Preclinical trials and an early-stage clinical study in DRTB 

patients with this regimen has earlier shown promising results with high efficacy 

and treatment shortening potential. The trial enrolled 455 participants with DSTB or 

DRTB in 26 sites across 8 countries. Analysing the primary end point results 

showed that DSTB patients had culture c onversion by week 8, 2.93 times higher 

demonstrating better efficacy of this regimen. The secondary endpoint of non-



inferiority compared to the 6 months standard HRZE regimen in DSTB could not be 

demonstrated due to adherence challenges with almost 10 % of patients on BPaMZ 

discontinuing treatment due to side effects.  
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TB PATIENT -- TEN MORE MINUTES

Dr Latha Sarma

Tuberculosis is one of India's major public health problems. According to World Health 
Organization estimates, India has the world's largest tuberculosis epidemic. In 2020, India 
accounted for 26% of the incident TB cases across the globe. 

The first response of the patient on knowing the diagnosis is dejection followed by fear. The 
worry is regarding spreading disease to close family members, need for prolonged 
medication, not wanting to disclose the diagnosis to others. Questions like will it be cured 
fully, will the disease come back, popup time and again. Persisting doubts, unclear data can 
lead to misinformation and defaulting, one important reason for drug-resistance.

Can we do anything about it, a little extra time to clear their doubts, little personal attention, 
feeling empathy towards the patient, involving family members go a long way in gaining 
patient’s confidence.

An important cause for drug resistant TB which can be avoided and needs extra effort by the 
practitioner is counselling regarding meticulous intake of medication. This needs little more 
time than usual consultation but goes a long way in convincing the patients. Building trust, 
giving examples of good response and recovery, emphasizing importance of adherence to 
treatment, explaining the nature and duration of treatment do help in instilling confidence in 
the patients. 

TB Seal Campaign is a novel way of spreading information regarding TB, treating Doctors 
can take an initiative of pasting the seal on consultation paper at diagnosis giving them 
assurance that we are there for you in this journey for recovery.

Explaining possible side-effects and ways to deal is another essential aspect that needs to 
be stressed on. Nausea/vomiting in initial days is an important reason for quitting 
treatment. Use of customized stamps enlisting the common side-effects of ATT can be 
practiced, this not only looks effective but also saves the practitioner’s time.

While treating EPTB, it is advisable to interact with doctors of other specialties to 
understand the response to treatment. This is especially true in case of CNS, skeletal and 
abdominal TB, where advanced investigations and interventions might be needed for 
diagnosis and management. Private practitioners need to encourage patients to take 
medication from nearby TB centers especially for patients from suburban and rural areas to 
reduce drop-out rates. It is the responsibility of each one of us to provide our unstinting 
support to eliminate TB.

Dr Latha Sarma 
HOD & Sr Consultant Pulmonologist
Dept of Pulmonology, KIMS Hospital
Hyderabad 
Executive Committee Member TB Association of Telangana
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