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Editorial

Adherence to inhaled medications: Why does it matter?

Shajahan P Sulaiman

Additional Professor of Pulmonary Medicine, Government TD Medical College Alappuzha
E Mail: shajsafar@gmail.com

Medications in the inhaled form has revolutionised the management and outcome of obstruc-
tive airway disorders. Though an age-old concept, patients opting inhalers as the preferred modality
of treatment seems to be low. The patient’s ability to use inhaled devices appropriately and the adher-
ence to the treatment protocol are likely to be influenced by their beliefs, attitudes and concerns about
the use of inhalers.

Adherence is defined as the degree to which the person’s behaviour corresponds with the
agreed recommendations from a health care provider.! Non-adherence may be divided into three
distinct time related phases: failure to initiate treatment, failure to implement treatment as per sched-
ule, and non-persistence with treatment. Initiation is a two-point event, with patients either starting to
take their medication or not. The second step - implementation - can be defined as the extent to which
a patient’s actual dosing corresponds with their prescribed dosing regimen over time, from initiation
until the last dose is taken. This involves taking the medication as per the direction of the competent
person(s), which includes inhaler technique in obstructive airway disorders. Persistence - the final
step - refers to the time that elapses between initiation and eventual treatment discontinuation.? After
this time point, a period of nonpersistence may follow until the end of the intended prescribing period.

Non adherence is a major issue especially among adolescents, who have age specific barriers
for following a regular therapeutic schedule, which can have a detrimental effect on asthma control
and subsequent outcomes.?**It is a common problem that may be deliberate or accidental. Deliberate
or intentional non adherence refers to patients missing or altering doses according to their conve-
nience, and includes reluctance to take medication as per prescription owing to beliefs or cultural
preferences. Accidental or unintentional non adherence includes unknowingly using the inhalation
device incorrectly or forgetting to take medication as directed or due to logistic issues like non
affordability and non availability. There can be pseudo adherence too which also cause poor control
of the condition. Beyond the labelled number of actuations, propellant can release an aerosol plume
that contains little or no drug and patients believe that they are taking the drugs as per schedule. The
dose of delivered drug per actuation may be highly inconsistent and unpredictable after the labelled
number of actuations and this is called as tail off effect.®

Non adherence - contributing factors

Regimens for obstructive airway disorders often require intake of appropriate medications at
regular intervals of time. Inadequate instructions or a complex regimen which is time-consuming are
important issues that affect adherence. The hectic schedules of patients and family members with
insufficient communication and coordination between them, can all affect adherence.*® Lack of educa-
tion and negative perceptions about treatment also frequently influence adherence.

Patient’s beliefs, cultural preferences, attitude towards disease and their health seeking
behaviour are significant issues in realizing and responding to various heath conditions including
asthma and COPD. Misconceptions about the use of inhalers may constitute a major obstacle in the
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proper management, which result in adverse treatment outcomes and poor disease control. Con-
cerns for patients include worries about addictive nature of inhaled medications, the misconcep-
tion that they are stronger than medications in the tablet or parenteral form, fear of side effects and
the belief that once started it can’t be stopped for life time. Moreover, patients may also be less
inclined to take medication to prevent or reduce risks rather than taking medication for immediate
symptoms.*

Many patients are not aware that various drugs are available in the inhaled form and they
do not know the difference between a reliever and a controller. This ignorance on controller medica-
tions is of great concern with regard to disease control. Studies shows that 64% of asthmatics in
India believed that regular controller medications are not really needed and about half of the asth-
matics had fears on the use of inhaled steroids.” This observation emphasizes the fact that all
asthmatics need to be educated on the importance of using optimal doses of inhaled steroids for the
adequate control of their condition. Many studies have shown that females were more reluctant in
using inhalers owing to the social reasons and majority preferred to keep inhaler use a secret to
avoid social stigma and prefer oral medications over inhalers if possible.?

Most of the patients do not know how to take an inhaler medication properly. The major
factor leading to these errors is the lack of formal training on the proper usage of inhaled devices by
trained personnel. A few believe that the particles in the dry powder inhaler can block the already
narrowed air passages and cause lung damage.’ Studies have shown that asthma education
programmes focusing self management and behavioural modification improves inhaler device us-
age, adherence to proper treatment and thereby control.® These issues are compounded by physi-
cian related issues, such as poor rapport with patients. Most doctors/nurses/ trainers themselves
do not know how to demonstrate and educate patients in the proper use of their inhaler devices.
Studies have shown that depression and anxiety disorders, associated with airway disorders will
have adverse impact on adherence.*In terms of symptom perception, many accept mild exacerba-
tions as normal, or attribute them to other causes™ and these events are associated with emergency
visits and hospitalizations.

As children with asthma become adolescents, the barriers impeding good adherence begin
to change. While younger children rely largely on parents for the administration of medication,”
adolescence is the age during which children begin to claim more independence and responsibility,
which may in turn affect adherence.™ Their individual opinions and beliefs about their health, and
self-regulatory behaviour can significantly affect adherence. In contrast, some adolescents still largely
rely on their parents for management,”and so parental motivation may still remain important for
adherence.

The intentional nonadherence is associated with other factors, such as not being bothered,
being too time-consuming or conflicting with other activities, as well as a lack of perceived effect of
medications.’ Stigma around using inhalers can affect adherence at the levels of initiation, imple-
mentation or persistence.? For adolescents embarrassment in front of friends is a predominant
reason for non-adherence, including a desire to hide their condition and treatment from their peers.?
Addictive behaviours such as smoking and drinking alcohol can also have a significant negative
impact on adherence.

Problems of non adherence

The major issues of non adherence to medications include decrease in disease control, poor
symptom control, higher rates of exacerbations and reduced quality of life.>" Studies have shown
that significant number of hospitalization due to asthma and about one fourth of exacerbations are
attributed to poor adherence to inhalers.”” Non adherence to inhalers is a known risk factor of
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asthma related mortality.” ] Vestbo et al in their paper ‘adherence to inhaled therapy, mortality
and hospital admission in COPD’ reported a strong association between adherence and mortality
as well as risk of hospital admission due to an exacerbation in a three year long trial of inhaled
medications in patients with moderate to severe COPD.?If non adherence remains undetected, the
dose of medication may be increased or extra treatment may be prescribed unnecessarily in order
to try to achieve disease control, thus further increasing the cost and complexity of the regimen.?
Other consequences may include sleep disruption and a limited ability to do sports or recreational
activities.”

Addressing non adherence
Reassess the Inhaler Technique

Poor inhaler instruction and technique represent a primary cause of medication nonad-
herence resulting in ineffective/ insufficient drug delivery to the airways and decreased medica-
tion efficacy. Improving understanding of the need for inhaled therapy and advice on optimal
technique for using the inhaler device should increase patient adherence.” The ease of use and
acceptance of the inhaler device is of paramount importance in achieving and maintaining adher-
ence. If a patient does not like the inhaler device or is unable to use it correctly, no doubt it is
useless. A preferred device that is taken by the patient and is effective represents a better device.
Almost all inhaler devices like pMDI, DP], breath actuated inhalers (BAI) can effectively be used by
most patients and it is better to consider patient preferences while choosing the inhaler device
unless there is solid reasons to pick the physicians choice. Inhaler technique, should be assessed
at every visit and retraining and/ or alternative treatment options to be considered where appro-
priate.2Some studies suggest that specific inhaler types may be associated with better adher-
ence, although further investigation is needed to confirm this.® Many factors, including age,
dexterity, inspiratory capacity, cognitive ability, health literacy and ethnicity, affect the ability and
motivation of patients to use their inhaler devices, and it is most important that the inhaler device
which is most appropriate to the patient is chosen to achieve good adherence. Adherence can also
be affected by the choice of medications as well.

Communication and Patient education

The communication between patients, care takers and physicians to ensure understand-
ing of the disease and its treatment will likely to enhance adherence. Clear and open patient
physician communication that builds empathy and incorporates motivational interviewing tech-
niques and shared decision making/ treatment goals is vital.** This approach can address patient
specific concerns, evaluate their beliefs, engage patients in the management of their disease, and
ensure family members are able to support the patient. It is also important to ensure that regular
follow-up appointments are arranged with the treating physician, with reminders and other orga-
nizational factors to help improve adherence.? Studies on Inhaler technique knowledge and skills
before and after an educational program in obstructive airway disease patients showed that edu-
cation may improve adherence irrespective of the type of device used, gender, age and low educa-
tional level of patients. *®

Other measures to enhance adherence

Many methods of adherence monitoring are available, which include subjective monitor-
ing tools such as physician assessment of adherence, or questionnaires like test of adherence to
inhalers” (TAI). Objective monitoring strategies include analysis of prescriptions, weighing in-
haler canisters, dose counters, directly observed therapy and nurse home visits.? Other approaches
that may help to influence adherence among adolescents include peer support, medication re-
minders via smart phone applications and user-friendly online support systems with messaging
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facilities.” These measures may help to identify patients with poor control despite good adher-
ence who may be considered for escalation of inhaled medications or newer therapies.?

Considering the influence of socio demographic and cultural differences in the adherence
of inhaled medications, studies in this regard in different populations and settings are very impor-
tant. Unfortunately studies from India addressing this issue are very few. In this context the study
from a tertiary care centre from Kerala by Sonia Santhakumar and Afsana Ibrahim Kamarunniza,
which is published in this issue of Pulmon is laudable. In their cross-sectional observational study
involving one hundred and eleven asthmatics aged between 10 to 50 years, they reported age
below forty, female gender, poor education and poor economy were important factors influencing
non adherence to inhalers. This is in comparable with many of the similar studies. The study will
hopefully serve as a stimulus for young pulmonologists and researchers to initiate multicentre
studies to address this vexing issue.

Medication adherence faces many challenges especially in chronic medical conditions.
This is true for obstructive airway diseases too where inhaled medications, which are supposed to
take regularly for longer periods are the preferred modality of treatment. Identifying the reasons for
non adherence is essential to help improve disease control, outcome and patient quality of life.
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Special article

Manuscript writing standards and principles

Kumari Indira KS

Research and publication is a key factor for inno-
vations and progress of science. The scope of medical re-
search is huge. Health research has high values in im-
proving the quality of patient care and improving health
of society as a whole. Twenty first century has experi-
enced tremendous advancement in medical care leading
to improved longevity and quality of life through innova-
tive methods in medical diagnostics and treatment. Ad-
vancements in the field of biotechnology and bioengineer-
ing has facilitated the introduction of faster and cheaper
tools for diagnosis and treatment even for deadly diseases
once considered to be incurable.

Publication is essentially meant for disseminat-
ing new information or new discoveries to the scientific
world and society. Technological advancement has
revolutionised the dissemination of medical information
facilitating wide spread practice of evidence based medi-
cine. With the introduction of electronic and open access
publishing, the turnaround time for publication has con-
siderably reduced and the opportunities for publication
have gone very high.

Research and publication outputs from any Insti-
tution or individual are important indicators of perfor-
mance quality and standards. Publications have direct
and indirect impact in career development of medical pro-
fessionals and in rating of Universities and Institutions.
Globally, United States holds the highest position in num-
ber of annual scientific publications. Recently, China has
made a giant leap superseding other nations to occupy
the second position in the rating.! Given the abundance
and diversity in health resources and clinical materials,
India has a huge potential for research and publication.
Moreover, the apex body for medical education in India
mandates publications for career promotions and ad-
vancement. Citable publications from India has consider-
ably increased over the past two decades and the country
ranks ninth position in the quantum of publications. How-
ever the citation index of publications from India is far
below the average.! Surge in publication can thus be at-
tributed to compulsions for publication at the expense of
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quality. Reasons are highly may be varied. Majority of
Universities and Institutions do not provide adequate
funding and support (adequate facilities and infrastruc-
ture) for research or publication. Other commonly quoted
barriers are lack of expertise and mentorship in research,
lack of language proficiency and time constraints are the
commonly quoted hindrances for publishing.? Introduc-
tion of open access system has enhanced the opportunity
for publication; but one has to be extremely cautious be-
fore getting articles published in these journals. Most of
the open access journal publishers charge authors for
publishing the articles to compensate for providing free
access without subscription. Pay and publish concept is
good as long as review process is rigorous. However a
good majority of these open access journals do not follow
standard procedures of review process resulting in publi-
cation of irrelevant and poor quality articles.?

Inexperienced authors can get easily exploited by
these predatory journals and one has to be wary when
submitting papers in open access journals. This article is
intended for guiding the budding authors on how to write
an article in an attractive way and to overcome the hassles
of publication.

Why publish?

Medical research is essentially meant for making
a change existing practice thereby improving health of
mankind. The message should be disseminated without
delay to the public and scientific community through pub-
lication. The implied message is that all research should
be original, innovative and relevant. Thus every research
should be published be it yields positive or negative re-
sults or else the research is considered waste of resources.

In countries like India, most doctors are not moti-
vated to take up the challenge of publication for various
reasons discussed. Moreover they are generally overbur-

Professor & HOD of Pulmonary Medicine,
Sree Narayana Institute of Medical
Sciences, Kochi

E-mail : indiraks.dr@gmail.com
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dened and work in a highly stressful environment.
Change in Institutional policy prioritising research and
providing technical and financial support can bring about
an attitudinal change among doctors.

Getting articles accepted and published requires
lot of hard work and perseverance. The chances of rejec-
tion in first attempt are very high with indexed journals.
However, if the authors make appropriate revisions or
changes suggested by the reviewers, the article will get
accepted during resubmission.

Even in settings where research is not manda-
tory, there are several special benefits through research
and publication. It improves their acumen in clinical de-
cision making and practice of ethical and evidence based
medical practice, a key factor for career advancement and
reputation of the individual. So once the initial inhibition
is overcome, many doctors take it with great passion the
process of publication.

Qualities required for writing an article

The most important attribute favoring article writ-
ing is a positive attitude. All barriers can be overcome by
an attitudinal change enabling favorable team work and
milieu. Apart from subject knowledge, researchers should
have good awareness on methodological and ethical as-
pects of research and publication.

Get started

Writing an article requires lot of thinking and
planning. An article that is swiftly written upon available
data is very likely to be rejected. Planning is required for
two aspects. First is on the structure and contents of the
article, second on the selection of suitable journal. Both
are interrelated. Most authors start thinking about article
writing after research is over. However the best time to
plan writing is initially when we plan the study. No re-
search is complete without publication and the message
has to be new, relevant and factual. Otherwise, the article
is likely to be rated low and rejected. So start thinking at
the outset, how the given research objectives and method-
ology can be transformed to one befitting for publication
within the scope. Preparing a structure of the manuscript
from the very outset will enable one to consider revising
the theme and methodology in such a way that the study
suits with the expectation of the editors and reviewers.
Even a minor change can potentially bring a major twist
in the significance and acceptance of the study. Such a
change can never be made after the study is completed.
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Second is to choose a befitting journal, once the
theme is finalised. It has to be a peer-reviewed indexed
one, the scope of the journal matching with the subject of
the study. It is possible to get the credentials of the journal
from the web sites of the journal ranking platforms like
SCImago Journal Rank (SJR) , Eigenfactor, JRank etc. One
has to bear in mind that the rejection will be very high for
highly rated journals and the authors should select the
journal(s) in a balanced way.

Articles are scrutinized at two levels. At the edi-
tors’ desk the article will be screened for general features
like if it fits within the scope of the journal and abides
with the author guidelines, plagiarism, novelty and rel-
evance, length, language etc... If these general features are
not satisfactory, the article will be rejected at this level
itself without peer review. If the editor accepts the article,
it will be sent for peer review. Reviewers will critically
assess the entire content of the article right from title
through references in an objective manner and submit the
decision whether to accept, revise or reject. Other than
methodology and other specific subject matters, poor writ-
ing style, too lengthy and disorganised text are some com-
mon reasons for non-acceptance of the article. Along with
the recommendation, the reviewers provide a list of con-
structive suggestions to authors. If the authors make ap-
propriate changes and revisions as advised and resubmit
the article, the chance of acceptance is very high.

Important Considerations for writing a manuscript.*

1. Plan writing as you conceptualise and plan the
study

2. Conceptualize a scientific work that is relevant
and likely to get published

3. Choose the journal (and an alternative) from the
very beginning

4. Familiarize with instructions to authors.

5. Coordinate task delegation among team members
with time frame

6. Involve a biostatistician from the beginning of the
study.

7. Prepare a skeletal framework of the manuscript
(with dummy tables and pictures)

8. Delegate time for thinking and writing at regular
intervals.

9. Circulate among co-authors and peers for advice

editing and revisions 11
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The structure of a manuscript depends on the type
of study and should be prepared in accordance with the
“guidelines for authors”. The article should be presented
in a clear, readable and logical order. Brevity adds to the
beauty of the article. Most journals follow the simple for-
mat of IMRaD (Introduction, Methods, Results and Dis-
cussion) for scientific papers. This can aptly be described
as an hour glass model in which the top (introduction)
and bottom (discussion) sessions have broader base and
tapers from either side to the body or methods and results
section (fig: 1).

The width of this structure indicates the sheer size
of the concept and not per se the volume of the write up.
Accordingly in the introduction, start describing the
broader concepts of the topic and then narrow down
gradually to state the specific research question after ad-
dressing the gaps in knowledge. The body of the article is
the methodology, detailing how exactly the study was
executed as it is without any extrapolations. Results of
the study are to be described in the last part of the body.
The discussion should start with the observed results of
the study (narrow), which is gradually expanded out to
describe the topic in a wider perspective and how the ob-
servations of the study can be translated to real world
scenario (broad base). Discussion part ends with a
message(s) derived from the study observations. Extended
hour-glass model (King model) is more befitting as it also
includes title, abstract and references (fig: 1).> Content
writing under each subtitle will be briefly described be-
low.

Fig: 1 Structure of Sclentific Paper
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Title

Title should be attractive such that the readers
should be prompted to read the rest of the manuscript. It
should be brief and clear indicating the objectives and
should include key words enabling search engines to iden-
tify the article. It can be aptly stated that title is a short
sentence that adequately describes the content of the pa-
per with fewest possible words.> Abbreviations should be
avoided in the title excepting the ones that are universally
accepted.

Authorship

Authorship adds to academic and professional
credentials of an individual and has social and financial
implications. As per International committee of Medical
Journal Editors (CMJE) authors should have contributed
substantially to the conception and design of the study, in
acquisition of data and interpretation of the results. They
should have actively contributed for drafting and editing
the article and should have approved the version submit-
ted for publication. In effect, all the authors are account-
able for all the merits and demerits of the published work.
The practice of including colleagues, seniors or reputed
personalities as authors (honorary authorship) should be
avoided if they have not contributed in the above men-
tioned processes. Their contributions are to be acknowl-
edged in the article and not to be included as authors.
Name of an author should not be purposely excluded (ghost
author) for avoiding visibility in conflict of interest.®

Abstract

Abstract is the summary of the entire work either
written as free text or in a structured format, the total word
count is usually limited to 300.” Abstract is perhaps the
most important section of the article. Title and abstract are
the most read section of the article and should be pre-
pared with extreme precautions. Title attracts one to read
the abstract. Readers (editors, reviewers and subscribers)
make a decision whether to proceed further based on the
virtues of the matter provided in the abstract. Abstract
should provide clear and specific message on why this
study was done (Introduction), how it was done (meth-
ods), what was the observation (results) and its relevance
(conclusion). Abstract should contain information on all
important outcomes be it positive or negative and should
not include anything that is not there in the text. There
should be no citations in the abstract. Abstract is the last
part in the writing sequence of the manuscript.
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Introduction

Generally introduction should be less than 10-
15% of the entire text.® The purpose of introduction is to
provide basic information about the topic and to justify
the conduct of the study. The information should be self
sufficient such that readers need not have to refer to other
publications for comprehending the problem. The section
should start with a wider perspective describing the im-
portance of the problem with respect to its clinical and
epidemiological impact. This should lead on to describ-
ing the current area of interest, what is already known
and summarising previous publications. Information thus
presented should be supported with appropriate cita-
tions. The study should be justified by presenting the gaps
and uncertainties about the topic and the implications on
how the newly acquired information would benefit in tack-
ling the problem more effectively. The last paragraph
should briefly state the research question outlining how
the study is appropriately planned.

Materials and methods

This session should contain a detailed descrip-
tion on how exactly the study was conducted. The de-
scription should be explicit such that there should be no
ambiguity at any level and another researcher should be
able to replicate the study, exactly the same way it was
conducted by the present team. This section should con-
tain detailing on the objectives, study design, subject re-
cruitment (sample size, inclusion and exclusion criteria
and sampling), variables, intervention, measurements
(how, when and where), data entry and data analysis.
There should be details on what steps were undertaken
for ensuring unbiased recruitment process and accuracy
(controlling bias and confounding) and reliability of mea-
surements and analysis. All the steps undertaken should
be indicative of its accuracy, reliability and appropriate-
ness to the context. Newly applied tools (including ques-
tionnaires adopted from other sources) and equipments
should be justified with validity and reliability testing.
For specialised investigations like spirometry and lung
diffusion studies etc. the specifications and brand of the
machine and procedure followed should be briefly de-
scribed. There should be details on how ethical issues
were appropriately managed in the study, substantiated
with documents. There should be disclosures on external
funding and technical support received for the project.

Pulmon Val 23, Issel, Jn-— Apr 2021

Results

Data provided in the methods and results section
should be presented in past tense. Results section should
reflect materials and methods section. It should start with
a brief description of subjects recruited (with numbers and
details of included and excluded subjects). Inclusion of
flow charts of subject recruitment (in standard reporting
format) will add to the transparency and credibility of the
study. Examples are the Consolidated Standards of Re-
porting Trials (CONSORT) for randomized controlled tri-
als, Strengthening the Reporting of Observational studies
in Epidemiology (STROBE) for observational studies, and
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) for systematic reviews.

All the variables mentioned in methods section
should be described in the results section, preferably in
the same order it is mentioned there. First provide details
of samples recruited with details of exclusion, followed by
descriptive data of baseline and study variables and fi-
nally the analytical data. If there are more than one group,
data on comparison between the groups should be pre-
sented, followed by simple and complex analysis in the
same order. Description of results should be organized to
convey central features first (like hypotheses and primary
objective) followed by secondary, post hoc or less impor-
tant aspects.

Results are to be summarised as text, tables and
figures and there should not be any replication of data in
the text except highlighting important points. The general
mandate is to use the best form that is likely to be self
explanatory, stand alone and occupying least space. Fol-
low the format authorised by the journal or follow APA
style providing appropriate legends and captions in tables
and figures. Numerical values are to be presented with a
maximum of one decimal place. Data presented as per-
centage should be accompanied by the actual value (e.g.
25%, n=200). For continuous data measures of variance
like SD should follow the mean (e.g. FEV1 1.2 L,
SD=230mL). Statistical inference tests should be provided
with test values and confidence intervals apart from P
values.

Discussion

It is the counterpart of introduction and the rel-
evant matters stated there should be addressed in discus-
sion. It is the bottom part of the hour glass. It starts with
the narrow part recapitulating the study objectives and
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brief summary of the results and ends in discussion and
conclusions (wider perspective and extrapolations). Re-
sults should not be replicated as such, but important test
values can be highlighted. This is to be followed by inter-
pretation of results with reference to clinical context and
statistical significance. Further discussion should start
with statements of support or non-support for the original
hypothesis of the study in light of the findings. This is
followed by comments and explanations for deviations
from expected results or earlier reports.

Describe the strengths and weakness of the study
honestly highlighting the methodological limitations that
could have compromised the precision of measurements
and accuracy of the study results. All possible sources of
bias or confounding (in sample size, subject recruitment,
follow up, measurements and analysis) that affect the in-
ternal validly of the study should be listed and explained.
There should be frank discussion about the limitations on
the validity and generalisability of the study. There can be
suggestions on proposed follow up of the study and out-
look on further work. The conclusions on the study should
be presented in a sentence or two based on the observa-
tions of the study and there should be no extrapolation
based on assumptions or previous reports. Implications
for policy decisions and scope of future research also have
to be addressed.

Rules of acronyms use

Before adopting use of acronyms, one has to con-
sider if it s really required. Acronyms can be used it is
already an accepted standard (e.g. FEV1). It can be used if
the term has to be used in the article repeatedly at least on
three occasions and the term is too lengthy or difficult to
spell. When using first time in the text, use the full version
followed by the acronym in parenthesis. It is better to avoid
acronyms in the title and abstract unless it is a standard
one and unlikely to have a different meaning in other dis-
ciplines. Acronyms can be used in tables and figures, but
they are to be defined in the table note or figure caption
even if it is provided in the text.’

References

Any supportive information written in the article
with a primary source elsewhere should be quoted with
proper referencing. The references are to be listed at the
end of the manuscript in the same order as it appears in
the text and the index number should be provided at the
end of sentence where the information is provided. Most
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journals would have an advisory on citation and the same
format is to be followed. The common styles used are
Vancouver, Harvard, APA, etc. and the details for refer-
encing of different types of references are available in the
respective web sites. Referencing is important to avoid
plagiarism and allows one to acknowledge authors of their
original idea or research work. A referencing tool such as
EndNote™ may be used to store and organize the refer-
ences.

Acknowledgements: People who have helped in various
stages of the study should be acknowledged at the end of
the article.

Conflicts of Interest (COI): In the event that the Institu-
tion, researchers or authors have conflicting links (likely
to influence the outcome of the study) in the form of per-
sonal, commercial, political, academic or financial rela-

tionships can be considered as conflict of interest and
should be notified.*

General rules to be considered while writing.
Write for a specific journal
Write while work is progress

Text should follow an aesthetical and logical or-
der

Use short and clear sentences
Be focused and concise

Use past tense in materials and methods and re-
sults sections

Avoid slangs and local nomenclatures
Avoid using first person like ‘I’ and “we’
Summary

Publication has a key role in improving clinical
acumen and career advancement in all fields of medical
profession. It requires lot of dedication and hard work for
writing and getting articles published. Cumbersome writ-
ing process and fear of article rejection are the main fac-
tors why doctors keep aloof from publication. But if one
follows strictly the author guidelines, the etiquette of pub-
lication, the important considerations (ten points provided
in the beginning of the article) and the general rules for
writing, the chances of rejection can be brought down to
minimum. Comments given by the editors for making cor-
rections or revision should be taken positively as the
chance of accepting resubmitted articles is very high if the
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modifications are made strictly in abidance to the given

directions. With an attitude change, manuscript writing

would definitely become a pleasant and gratifying job.
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Special article

Hypersensitivity pneumonitis (HP)- Global and Indian scenario

Padma Sundaram

Abstract

Pulmonologists face a challenge in the diagnosis of HP which has multiple clinical phenotypes. In all newly diagnosed
interstitial lung disease, HP should always be considered. The current guidelines classify HP into two main criteria
based on clinical, radiological and pathological subtypes. They are acute/inflammatory HP and chronic/fibrotic HP.
Patients who have a positive exposure history with a typical/ classical pattern on HRCT and with BAL lymphocytosis,
a diagnosis with high confidence can be made. Additional histopathological sampling should be done after
multidisciplinary discussion in patients when an alternative diagnosis cannot be established.

All efforts must be undertaken in patients of HP to identify the environmental inducers and eliminate the source to
prevent and minimize exposure to the same and prevent the progression of the disease. Systemic corticosteroids still
continue to remain the mainstay of treatment. Randomized clinical trials with existing and /new antifibrotic agents are
required for effective management of patients with chronic HP. Lung transplantation offers some hope for patients with

chronic progressive HP and patients should be evaluated early for the same

Introduction

HP is an inflammatory and/ or fibrotic response
occurring in the lung parenchyma and small airways.
This disease occurs due to an immune-mediated reaction
incited by an overt or occult inhaled antigen in prone in-
dividuals. HP must always be considered in the differen-
tial diagnosis of all newly recognised interstitial lung dis-
ease (ILD) patients. It was first described as an occupa-
tional disease by Ramazzini. Many causative factors are
being identified and the pathogenesis is better understood
now. Currently, greater than 300 antigens are known to
be involved. They are mostly proteins or glycoprotein’s
derived from fungal, bacterial or animal proteins but can
also besmall molecular weight chemical compounds.

Incidence and Prevalence

The incidence and prevalence vary worldwide as
there is a lack of internationally accepted uniform diag-
nostic criteria and due to different seasonal, geographical
conditions and host factors. The incidence ranges from
0.3-0.9 per 100,000 individuals in western countries. HP
accounts for 4-15 % of all ILD in EUROPEAN countries.
The studies in high-risk occupations reported that the HP
occurs 19 % in farmers on exposure to mouldy hay and 6-
20% of individuals who are exposed to bird droppings. In
India, different studies showed that it accounts for 2.4 to
10.7% of all ILD patients.?
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The latest Indian ILD registry reported that HP
was the common cause in new-onset ILD in 47% cases,
the majority of these patients were diagnosed as HP with
a high level of confidence. The causative factors were ei-
ther to birds, cooling devices or visible moulds. The high
incidence of HP in India as compared to other countries
may in part be due to the use of prompted questionnaires
focused on exposure history to offending environmental
agents. This study raises a concern about a variety of en-
vironmental exposures particularly avian antigens and
moulds from cooling devices that could induce HP.? Older
studies from India have been single-centre and small, with
HP making up only 6%-11% of ILD cases with the most
common ILDs being idiopathic pulmonary fibrosis (IPF)
or connective tissue interstitial lung disease (CTD-ILD).*
A recent retrospective study from a single Indian centre
diagnosed 10.7% of ILD patients with HP and 42% with
sarcoidosis.’ The recent Indian registry for ILD showed
HP as the second most common ILD in India (24% of total
ILD).® Majority of the patients were female (73.3%) and
nonsmokers (90%) and were homemakers (56.7%) stress-
ing the importance of indoor antigens also. In 88.3% of
cases of HP, exposure to the offending agent could be iden-
tified and the majority of them were pigeon or avian drop-

Consultant Pulmonologist, Manipal Hospital
Bengaluru. E-mail : drpsundaram@gmail.com
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pings. Of these 8.3% of patients were misdiagnosed as
pulmonary tuberculosis on the clinico-radiological basis.”

Even though the prevalence of HP is highest
among older individuals it has also been reported in chil-
dren and often misdiagnosed as Asthma. A recent series
showed around 8 children misdiagnosed as asthma. The
diagnosis was established by clinical criteria, skin testing
chest radiology, precipitins in serum, pulmonary func-
tion studies and open lung biopsy.*? Chronic HP due to
Pigeon Breeders’ Disease has been also described in a 12-
year-old girl. Children are more likely to be affected when
they share the same space with backyard poultry or pi-
geon breeding.’

Aetiology

Recurrent exposure to occult or overt environmen-
tal antigens which are called HP inducers can cause im-
mune-mediated reactions in the genetically predisposed.
Exposure could occur at the home, working environment
or due to hobbies undertaken by an individual. As many
as 300 antigens have been known to cause HP, an induc-
ing agent may be unidentifiable and the search for the
occult inducer may not be fruitful in 60% of cases.®** Pa-
tients with well-defined HP without an identifiable HP
inducer usually tend to have a chronic course and appear
clinically similar to patients with IPF. Because the HP
inducer(s) remains occult, the term “cryptogenic HP” is
used for such patients.”> Some known inducers include
hay, cotton fibre, cheese processing, sugarcane factory dust.
When genetically susceptible individuals (“first hit”) are
exposed to an inciting antigen (“second hit”) they develop
HP. Air pollution, viral infections and pesticide exposure
are considered as HP inducers. *

Clinical Presentation

Cough, dyspnea are the most common present-
ing features while constitutional symptoms such as weight
loss, flu-like symptoms and chest tightness with wheez-
ing are less common. Physical examination reveals cy-
anosis, rales and mid inspiratory squeaks.*

Classification

HP or extrinsic allergic alveolitis (EAA) was clas-
sified as an acute, sub-acute or chronic disease based on
exposure to antigens and host response. The acute form
occurs after high levels of exposure and the symptoms
develop within 4 to 8 hours in the form of high-grade fe-
ver, chills, muscle pains, fatigue and a dry cough. The

Pulmon Val 23, Issel, Jn-— Apr 2021

sub-acute form is due to a relatively lower level of expo-
sure and the symptoms are more insidious. Chronic HP
results from prolonged low-level exposure to the antigens
which lead to irreversible lung damage. Further, this is
categorized as either chronic insidious or chronic recur-
rent HP. Chronic HP presentation is with cough, weight
loss malaise, progressive dyspnea while fever is absent.
Acute and sub-acute forms of the disease generally resolve,
with further avoidance of exposure. Chronic HP is a po-
tentially severe disease which can progress and cause ir-
reversible fibrotic lung disease which tends to be debili-
tating.*

This classification is now outdated and Vasakova
et al. recently proposed a classification for HP based on
clinical and radiographic manifestations. ' Two main
categories are based on clinico radiologic and pathologic
manifestation, (acute/inflammatory HP and chronic/ fi-
brotic HP). Acute/inflammatory HP has a symptom dura-
tion usually less than 6-months, is often reversible and is
characterized by classical radiologic and histopathologic
patterns. The presence of fibrotic changes in high-resolu-
tion computed tomography (HRCT) images or lung tissue
(biopsy) defines chronic fibrotic HP and reflects a pro-
longed or recurrent course of acute HP over several
months, usually beyond 6 months. The cut-off period of 6
months is arbitrary which reflects that beyond this pe-
riod, the disease evolves to become chronic in nature due
to ongoing exposure and persistence of radiologic changes
with or without treatment. Proposed clinical criteria strati-
fies patients into four diagnostic categories if no lung bi-
opsy is available (1) confident clinical diagnosis of HP;
(2) probable HP; (3) possible HP; and (4) HP unlikely.™

The majority of patients with HP in the ILD-India registry
had symptoms for a few years before diagnosis, suggest-
ing that many had low-level chronic antigen exposure
which may have been not been identified.

Diagnosis

A positive history to antigen exposure, temporal
association of symptoms, high resolution computed to-
mography (HRCT) pattern of ground glass with mosaic
attenuation and non-necrotizing granulomas on histopa-
thology were the factors associated with HP. **

The 2020 guideline on HP for diagnosis empha-
sizes three primary domains

1. Identification of antigen exposure (i.e clinical his-
tory with or without a questionnaire, serum IgG
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testing against potential antigens causing HP,
and/ or specific inhalation challenge )

2. Imaging pattern on HRCT

3. Bronchoalveolar lavage (BAL) finding of lympho-
cytosis / histopathological findings.!

Serum IgG testing for identifying potential antigens
causing HP distinguished it from other ILDs with a sensi-
tivity and specificity of 83% and 68%. A positive serum
IgG result only indicates that the patient has likely been
exposed to a potential cause of HP at some point and par-
ticularly when other diagnostic findings of HP are less
certain. !

Radiology

The most common finding on HRCT chest is
ground glass haziness (90%), mosaic attenuation (65%)
and centrilobular nodules (55%). The recent guideline clas-
sifies HRCT patterns for HP as (typical, compatible, and
indeterminate) as it used in the idiopathic pulmonary fi-
brosis (IPF) guidelines.

The acute or non-fibrotic

Typical HP pattern is characterized by
centrilobular nodules, mosaic attenuation on an inspira-
tory scan and air trapping on an expiratory scan.

Compatible-with-HP pattern is demonstrated by uniform
and subtle ground-glass opacity and cysts.

The chronic fibrotic

Typical HP pattern consists of coarse reticulation
and minimal honeycombing in a random axial distribu-
tion, no zonal predominance along with small airway dis-
ease.

Compatible-with-HP pattern varies in the pat-
terns and/ or distribution of lung fibrosis (e.g., basal, sub-
pleural predominance,upper lung zone predominance,
central [or peribronchovascular] predominance, or fibrotic
ground-glass attenuation with Or without small airway
disease).

Indeterminate-for-HP pattern includes the usual intersti-
tial pneumonia pattern, nonspecific interstitial pneumo-
nia pattern, organizing pneumonia-like pattern.!

The presence of HRCT findings indicative of
small airways disease is (at least one of the following; ill-
defined centrilobular nodules, mosaic attenuation, air trap-
ping) also called as the three-density pattern is compat-
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ible with HP while the absence of small airways disease,
irrespective of the morphological pattern of radiological
fibrosis, HRCT is indeterminate for fibrotic hypersensitiv-
ity pneumonitis.’

HRCT-based diagnosis of HP has a (88-92% ac-
curacy and 44-61% sensitivity), the radiologic findings
are often not specific, and other granulomatous and
fibrosing ILDs with a predominantly upper lobe distribu-
tion need to be considered also. Traditionally, the over-
whelming burden of tuberculosis during the last century
has tended to dominate the respiratory landscape. The
fact that tuberculosis can cause fibrosis that mimics some
of the ILDs, especially sarcoidosis and HP, has also un-
doubtedly contributed to delayed and inaccurate diag-
noses the other primary reason for the under-recognition
of ILDs in India and the absence of good-quality HRCT
scanning machines. The current number of CT scanners
across the country stands at no more than 5,000, which,
in a country the size of India, translates into around 4 CT
scanners per million population. We still rely mainly on
the major cities and tertiary level hospitals to diagnose
conditions such as HP, ILD etc.

There is often substantial uncertainty in confirm-
ing diagnosis most between fibrotic HP and IPF. " As per
the 2011 criteria for the diagnosis of idiopathic pulmo-
nary fibrosis (IPF), patients with usual interstitial pneu-
monia (UIP) pattern on HRCT but a history of exposure to
an antigen associated with HP were to be diagnosed with
HP rather than IPF."*® This is also demonstrated in a recent
study, that 20/46 of patients diagnosed with IPF as per
the 2011 guidelines were reclassified as HP after reevalu-
ation was done with detailed exposure histories and re-
view of available histopathology in a centre managing
patients with HP.*®

Bronchoalveolar Lavage

The proportion of lymphocytes in BAL fluid
among patients with HP when compared with patients
with IPF or sarcoidosis led to the conclusion that BAL
fluid lymphocyte analysis can play an important role in
distinguishing fibrotic HP from IPF and sarcoidosis and
in distinguishing non-fibrotic HP from sarcoidosis.!

Although there can be confidence in the diagno-
sis of HP based on the clinical features, imaging and BAL
data the definite HP diagnosis requires
histopathologicconfirmation."” Typical histopathological
diagnosis of non-fibrotic HP requires the presence of
typical features which include
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1) Cellular interstitial pneumonia accentuated around small
airways (“bronchiolocentric”) along with

2)A cellular chronic bronchiolitis
3) A distinctive pattern of granulomatous inflammation

4) No pathological features to suggest an alternative diag-
nosis.
Typical histopathological features of fibrotic HP include

1) Subpleural and centriacinar fibrosis, with or without
bridging fibrosis that extends from subpleural to centriacinar
regions, or with centriacinar fibrotic lesions.

2) May include features that overlap with a UIP pattern,
including patchy collagen fibrosis, fibroblast foci, and asso-
ciated subpleural-dominant honeycombing.

A comprehensive multidisciplinary diagnosis is
important in diagnosing HP, particularly fibrotic HP; how-
ever, there remains substantial diagnostic disagreement
across MDD teams due to the absence of standardized di-
agnostic criteria. ™

For the patient who is unable or unwilling to be
subjected to lung biopsy a diagnosis of “probable or pos-
sible HP” is made if strong clinical and radiologic evidence
is available. The low rate of surgical lung biopsy is multifac-
torial and includes reluctant patients or physicians, patient
comorbidities with high risk for complications and mortal-
ity. Moreover, surgical biopsies are not sought due to lack of
availability of dedicated lung pathologists as well as the
cost involved which hampers accurate subtyping of ILD.

HP is diagnosed with high confidence in patients
in whom an exposure history is identified, who have a typi-
cal HP pattern on HRCT and have BAL lymphocytosis; such
patients do not require additional testing. Patients with ab-
sent exposure history, atypical HRCT pattern Or no classi-
cal BAL results should undergo a multidisciplinary discus-
sion (MDD) that includes an ILD expert, a chest radiologist,
and if lung biopsies were performed at the time of BAL, a
pathologist familiar with histopathological features of in-
terstitial pneumonia and HP.

Additional histopathological sampling should be
considered after the MDD in some patients with a high-
confidence diagnosis, moderate-confidence diagnosis, or
low-confidence diagnosis or in patients for whom an alter-
native diagnosis has not been established.

Treatment

Early diagnosis of HP is important as it may reverse
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the disease or if delayed can lead to irreversible lung
damage, respiratory failure and even death. Overall, out-
comes of patients with HP even those with chronic HP
have better survival than in patients with IPF. In the
chronic progressive group, the median survival is only
7 years (range, 4.4-14.5 years).

Exposure Avoidance ™

The first intervention is immediate and complete
avoidance of further exposure to the inducer, by eradi-
cating it from the patient’s environment, with the help
of environmental/industrial hygienists. Patients must
also be explained the importance of a domestic clean air
environment.

Pharmacological Treatment
Corticosteroids

Currently, systemic corticosteroids are the main-
stay of pharmacological treatment. Prednisolone start-
ing at 0.5 mg/kg (ideal body weight) for a few days and
slow tapering to the lowest possible dose over several
months to a year or longer, have been used.

Immune-modulating agents®

In a retrospective study by Morisset and col-
leagues treatment with azathioprine and mycophenolate
mofetil was associated with an improvement of gas trans-
fer with reduction of prednisone dose and improving
the treatment of chronic progressive HP.

Antifibrotic treatment

For patients with progressive fibrotic HP, espe-
cially with a UIP-like pattern, randomized, controlled
trials with either nintedanib or pirfenidone are under-
way the results are awaited.

Lung Transplantation **

Patients with progressive disease who are oxy-
gen-dependent should be considered and evaluated
early for lung transplantation. They have excellent post-
transplant medium-term survival and relative to IPF, a
reduced risk for death.

Future research

BAL and peripheral blood biomarkers offer hope
for future minimally invasive diagnosis and prediction
of prognosis of HP. Molecular genetic analysis of BAL
and lung tissue may reveal distinct patterns of expres-
sion profiles helping to distinguish HP, IPF and other
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entities. Genetic risks need to be identified which will be
helpful for diagnosis, counselling in career choices and
lifestyle of family members of patients with HP. With the
advent of precision medicine and genetic testing, HP can
be potentially prevented by pre-emptive avoidance of ex-
posures to known HP inducers especially in susceptible
people who would otherwise manifest HP. Existing
antifibrotic treatments for IPF and novel anti-inflamma-
tory/fibrotic agents currently being tested in IPF need to
be used also in randomized clinical trials for patients with
CHP.
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Original article

Utility of needle core specimen in improving the diagnostic yield of

EBUS TBNA

Sujith Varghese Abraham?’, Ameer K.A?, P. Arjun3, Vinod Kumar Kesavan*

ABSTRACT

OBJECTIVES

EBUS-TBNA has become a highly sensitive, minimally invasive, outpatient procedure for the assessment of medi-
astinal adenopathy. The standard cytological analysis is the preferred modality for diagnosis from EBUS-TBNA
and diagnostic value of needle core specimen is less studied. The current study fills the gap by comparing utility of
EBUS needle-core specimen histology to EBUS FNA cytology.

METHODS

196 patients who underwent EBUS-TBNA between January 2017 and March 2020 in a single centre were included
in the study. Diagnostic yields of two specimen-processing techniques, fixed slides (cytology) and needle core
samples (histology) were compared.

RESULTS

The composite diagnostic index had found disease etiology in 176 of the 196 patients. EBUS cytology specimens
were diagnostic in 125 cases (63.77%) and needle core specimen histology in 154 cases (78.57%). Combining both
increased the yield to 166 (84.69%). Out of the total 186 in which both samples were available, the additional yield
of histology samples over cytology samples was 19.351 % whereas, that of cytology over histology was only 5.37%.
Evaluation of needle core specimen histology is statistically significant over smear cytology in terms of sensitivity,
specificity and diagnostic accuracy (p<0.05). Also, combined evaluation of cytology and histology improved the
negative predictive value of the test than both considered separate (p<0.05).

CONCLUSION
Procuring needle core specimens for histological analysis improves the overall diagnostic yield of EBUS-TBNA
than cytology alone. EBUS TBNA technique has yielded tissue samples adequate enough to perform molecular

profiling for targeted therapies in lung cancer and microbiological investigations related to tuberculosis.
Keywords: Endobronchial ultrasound, Mediastinal adenopathy, EBUS needle core biopsy, Cytology

INTRODUCTION

Bronchoscopic blind transbronchial needle aspi-
ration (TBNA), mediastinoscopy, and open thoracotomy
were the conventional methods to obtain tissue for diag-
nosis of mediastinal adenopathy. Mediastinoscopy was
the preferred technique for invasive mediastinal staging,
providing definite tissue diagnosis with 100% specificity
and almost 80% sensitivity *. However, it is limited by
invasiveness of the procedure, requirement of general ana-
esthesia, and comparatively higher cost. Convex endo-
bronchial ultrasound (EBUS) was introduced in 2003 and
had rapidly emerged as a gold standard for mediastinal
staging?. EBUS provides a sonographic view aiding in real-
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time visualization during TBNA of mediastinal and hilar
lymph nodes and masses adjacent to the airways®. The
utility of EBUS-TBNA has been extended to the diagnosis
of sarcoidosis*, tuberculosis >, lymphoma ¢ and metastasis
from other solid tumors 7. It helps in early and accurate
diagnosis, and also reduces the cost burden on patients
as it can be performed as an outpatient procedure under
conscious sedation.

Specimen processing of EBUS-TBNA has multiple
techniques®. Most centres rely upon the cytology from smear
slides fixed in 95% alcohol and cell blocks prepared from
paraffin-embedded haematoxylin and eosin-stained slides
(often made from the centrifuged needle rinses) for diag-
nosis. EBUS-TBNA was introduced into clinical practice
with the dedicated 22-gauge (G) fine needle for aspira-
tion. Majority of the initial trials focussed only on the di-
agnostic yield of cytological specimens from smears °. Cy-
tology material obtained by EBUS TBNA has been adequate
to cell type both smallcell and non-small cell lung cancer
0, Procuring specimens inside the EBUS-TBNA needle is
not a routine practice in all centres. In the modern era of
the individualized and targeted therapy, procuring ad-
equate specimens for precise histological subtyping and
for advanced analysis like detecting molecular alterations
has become essential™. In addition, in benign lesions, sub-
stantial sample needs to be collected for molecular and
microbiological studies. Finally, histologic core biopsies
preserved in formalin can provide superior information
to that obtained from cell blocks because they are often
larger samples and architectural detail is maintained®.
New advancements in EBUS-TBNA needles including
procore needles and EBUS guided intra-nodal forceps bi-
opsy (EBUS-IFB) have been introduced to procure core-
biopsy for histologic evaluation and advanced studies'>**.
However, the cost-effectiveness of such techniques in a
resource-limited country like India is questionable.

The additional value of obtaining a core speci-
men (histology) in addition to a cytology specimen in the
same setting with the EBUSTBNA 21/22gauge needle is
not well studied. This study was intended to fill the la-
cuna by comparing the utility of linear EBUS needle core
specimen analysis (histology) to cytology. This study aims
at comparing various statistical parameters like sensitiv-
ity, specificity, positive and negative predictive values and
diagnostic accuracy of cytological and histological speci-
mens of linear probe EBUS-TBNA in overall diagnosis and
among malignant versus non-malignant conditions.
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MATERIALS AND METHODS

Patients diagnosed with mediastinal or hilar lym-
phadenopathy who underwent EBUS-TBNA between
January 2017 and March 2020, were included in this ret-
rospective study. Computed tomography of the chest with
contrast enhancement was routinely done initially in all
patients. Those with enlarged hilar or mediastinal lymph
nodes (nodes with a short-axis diameter greater than 10
mm) were selected for EBUS-TBNA procedure.

EBUS-TBNA procedure was performed using a
linear curved-array ultrasonic bronchoscope BF TYPE
UC180F (Olympus, Tokyo, Japan) and image processor
EU ME2 processor (Olympus, Tokyo, Japan). The TBNA
was performed by passing a 22- or 21-guage needle
(ViziShot, Olympus, Tokyo, Japan). The needle with cen-
tral stylet was passed through the working channel of the
EBUS bronchoscope and then advanced through the air-
way wall, and into the lymph nodes under real-time ul-
trasound control. An integrated color-power Doppler ul-
trasound (Olympus, Tokyo, Japan) aids in preventing
puncture of major vessels near to the lymph nodes. Mini-
mum of three needle passes per lymph node was per-
formed. The aspirate from lymph nodes were smeared onto
glass slides for cytological examination. Dry smear was
preserved for acid-fast bacilli microscopy. The stylet was
used to expel the needle core sample into formalin for his-
tological examination or into saline for AFB culture/ mo-
lecular studies like cartridge based nucleic acid amplifi-
cation test (CBNAAT). No rapid onsite cytology was per-
formed. The results were considered diagnostic if there
was demonstration of malignancy, a defined benign en-
tity (granulomas), or reactive/normal lymph nodes. Inad-
equate tissue sampling, pauci-cellular smears and incon-
clusive results after histological/ cytological analysis were
considered non-diagnostic.

Statistical analysis

The final diagnosis obtained through a compos-
ite diagnostic index was considered the gold standard, to
which each tissue processing method was compared. The
composite diagnosis is obtained by clinical assessment,
tissue analysis, other supportive investigations like my-
cobacterial culture, Inmunohistochemistry and molecu-
lar tests, alternative investigations like mediastinoscopy/
Video assisted thoracoscopic surgery (VATS) in relevant
cases and also considered response to treatment in cer-
tain conditions. And, if a new diagnosis is obtained dur-
ing follow-up of inconclusive cases, those cases were cat-
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egorized as false negatives. Diagnostic sensitivity, speci-
ficity, positive predictive value (PPV), negative predictive
value (NPV), and accuracy were calculated using stan-
dard definitions after data entry in MS Excel. Data were
analyzed using the SPSS16.0 (version for Windows) (IBM
Corporation, New York, NY, USA) statistical software
package. Categorical data were analyzed using the chi-
square test. The continuous variable was compared with
the t-test or ANOVA. Values of p < 0.05 were considered
to indicate statistical significance.

RESULTS

One hundred and ninety-six patients were in-
cluded in the study, in which 122(62.24%) were males
and 74 (37.75%) were females. The mean age of the pa-
tients was 53.29+ 14.40 years. Out of the total 336 lymph
nodes that were sampled, the subcarinal (station 7) was
most commonly involved as well as the one frequently
subjected to aspiration, followed by right paratracheal (sta-
tion 4R). The indications for performing EBUS-TBNA were
suspected lung cancer (58%), where primary diagnosis
was needed (some together with staging), suspected sar-
coidosis/tuberculosis (30%) and mediastinal lymphad-
enopathy of unknown origin (12%).

The composite diagnostic index had found dis-
ease etiology in 176 of the 196 patients. EBUS cytology
specimens had a diagnostic yield in 125 cases (63.77%)

and needle core specimen histology was diagnostic in 154
cases (78.57%). The EBUS TBNA was diagnostic in 166
(84.69%) cases when both smear cytology and needle core
specimen histology was combined. Various conditions di-
agnosed by combined evaluation of histological and cyto-
logical specimens from EBUS- TBNA is shown in table 1.

EBUS TBNA yielded inadequate needle core speci-
mens for tissue analysis in 4 cases (2.04%) and cytology
smears were pauci-cellular in 6 cases (3.10%). Both cytol-
ogy and histology specimens were available adequately
in 186 cases. Combined evaluation was diagnostic in 158
of the 186 cases (84.94%). Of the 186 cases, histology was
diagnostic in 149 cases. In the 149 patients, cytology was
positive in 113 cases. Therefore, out of the total 186, addi-
tional yield of histology samples over cytology samples
was 36 (19.351%). Similarly, cytology was diagnostic in
124 of 186 patients, and of these, histology was diagnos-
tic in 114 patients. Therefore, out of the 186, additional
yield of cytology over histology was 10 (5.37%). Both cy-
tology and histology were non-diagnostic in 27 of the 186
(14.51%) patients. The overall diagnostic yield of EBUS
needle core histology over smear cytology was statisti-
cally significant (p<0.05). Considering that composite di-
agnosis is gold standard, the statistical parameters of cy-
tology, histology and combined evaluation of EBUS-TBNA
was calculated as shown in Table 2.

Table 1
Number Percentage

Malignant Conditions 76 45.78%
Adenocarcinoma 34 20.48%
Squamous cell carcinoma 24 14.46%
Neuro endocrine tumour 10 6.02%
Undifferentiated malignancy 2.41%
Lymphoma 1 0.60%
Metastasis from non-pulmonary 1.81%
sites

Benign Conditions 90 54.21%
Sarcoidosis 54 32.53%
Tuberculosis 20 12.05%
Reactive lymph nodes 16 9.64%
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TABLE 2- Statistical parameters of cytology, histology and combined evaluation in overall diagnosis (PPV - posi-

tive predictive value, NPV- negative predictive value, CI- confidence interval)

Parameter Cytology Histology Combined
Sensitivity 71.02% 87.50% 94.32%

(95% CI: 63.72%-77.60%) (95% CI: 81.69%-92.00%) (95% CI: 89.80%-97.24%)
Specificity 70% 90.00% 100%

(95% CI: 45.72%—88.11%) (95% CI: 68.30%-98.77%) (95% CI: 83.16%—100%)
PPV 95.42% 98.72% 100%

(95% CI: 91.38%-97.62%) (95% CI: 95.38%-99.65%)
NPV 21.54% 45.00% 66.67%

(95% CI: 15.96%—28.41%) (95% CI: 35.02%-55.39%) (95% CI: 52.28%—78.50%)
Accuracy 70.92% 87.76% 94.90%

(95% CI: 64.02%-77.17%) (95% CI: 82.33%-91.99%) (95% CI: 90.82%-97.53%)

Evaluation of needle core specimen histology is
statistically significant over smear cytology in terms of
sensitivity, specificity and diagnostic accuracy (p<0.05).
Also, the combined evaluation of cytology and histology
improved the negative predictive value of the test than
both considered separate (p<0.05).

Out of the 166 patients in whom the diagnosis
was obtained by EBUS, 90 (54.21%) were diagnosed to
have non-malignant conditions and 76 (45.78%) had be-
nign conditions.

EBUS -TBNA in the diagnosis of malignant conditions

82 patients were found to have malignant etiology by com-
posite analysis. EBUS-TBNA missed malignant diagno-
sis in 6 of the 82 patients (7.32%). Out of 76 patients with
malignancy diagnosed by EBUS, cytology was diagnostic
in 62 cases (81.57%) and histology in 70 cases (92.10%).
Adenocarcinoma of lung origin (34 - 44.73 %) was the most
common diagnosis among malignant conditions (n=76),
with squamous cell carcinoma of the lung (24 - 31.57%)

closely following it.

TABLE 3- Statistical parameters of cytology, histology and combined evaluation in malignant conditions

(PPV - positive predictive value, NPV- negative predictive value, CI- confidence interval)

Parameter Cytology Histology Combined
Sensitivity 75.61% 85.37% 92.68%

(95% CI: 64.88%-84.42%) (95% CI: 75.83%-92.20%) (95% Cl: 84.75%-97.27%)
Specificity 99.12% 98.25% 100%

(95% CI: 95.21%-99.98%) (95% CI: 93.81%-99.79%) | (95% CI: 96.82%-100%)
PPV 98.41% 97.22% 100%

(95% CI: 89.77%-99.77%) (95% CI: 89.83%-99.28%)
NPV 84.96% 90.32% 95.00%

(95% CI: 79.42%-89.22%) (95% CI: 84.69%-94.03%) (95% CI: 89.79%-97.62%)
Accuracy 89.29% 92.86% 96.94%

(95% CI: 84.09%-93.24%) (95% CI: 88.31%-96.04%) (95% Cl: 93.46%-98.87%)
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The statistical parameters of cytology, histology, and com-
bined evaluation in malignant conditions is given in table 3.

Sensitivity and diagnostic accuracy of histology
specimens were higher than cytology in malignant cases.
Though cytology had slightly better specificity and posi-
tive predictive value compared to histology, the combina-
tion of histology with cytology was superior in diagnosis
compared to cytology evaluated separately (p<0.05).

The needle core specimen obtained from the EBUS
TBNA needle aided in a specific diagnosis in many cases.
18 malignant cases were reported as atypical cells sug-
gestive of malignancy by cytological analysis. Histology
of needle core specimen yielded specific diagnosis in 16
of them by better visualization of histologic patterns in
larger specimens.

Needle-core specimens had an added advantage
by aiding in a specific diagnosis in 44 cases by immuno-
histochemistry (IHC). 28 were positive for IHC markers of
adenocarcinoma, 13 were positive for squamous cell car-
cinoma and 3 positives for neuroendocrine tumor mark-
ers.

Molecular testing is currently used primarily for
non-small cell carcinoma, particularly for advanced dis-
ease requiring targeted chemotherapy. EBUS yielded ad-
equate needle core tissue for molecular testing in 34 pa-
tients -6 patients had epidermal growth factor receptor
(EGFR-TK) positive, one each for anaplastic lymphoma
kinase (ALK), ROS-1 proto onco gene and programmed

death ligand-1 (PDL-1) positive thereby aiding in targeted
chemotherapy.

EBUS-TBNA in diagnosis of benign conditions

Out of the 196 patients, composite diagnosis
yielded benign pathology in 94 cases. EBUS diagnosed 90
of these 94 patients. Out of the 90 patients with benign
etiology, cytology was diagnostic in 63 cases (70%) and
histology in 84 (93.33%). Sarcoidosis (54- 60%) was the
most common condition diagnosed, with tuberculosis in
20 (22.23%) and reactive lymph nodes in 16 (17.78%). The
statistical parameters of cytology, histology, and combined
evaluation in benign conditions are given in table 4.

The diagnostic yield of histology was far higher than
cytology in diagnosing benign conditions (p<0.05). Procuring
needle core specimens for histology has definite advantages
over cytology in terms of higher sensitivity, negative predic-
tive value and accuracy (p<0.05). Combined evaluation is also
better compared to cytology alone (p<0.05).

The diagnosis of sarcoidosis was made in 54 patients
based on cyto-histological pattern of non-necrotizing granu-
loma with other supportive evidence like high angiotensin-con-
verting enzyme (ACE) levels, negative tuberculin skin test, and
clinical response to therapy. Acquiring needle core for histo-
logical analysis improved diagnosis of sarcoidosis since larger
tissue was available. This better evaluation potentiated the
differentiation of sarcoidosis from tuberculosis, which is sig-
nificant in a tuberculosis endemic country like India.

Table 4- statistical parameters of cytology, histology and combined evaluation in benign conditions (PPV — positive

predictive value, NPV- negative predictive value, CI- confidence interval)

Parameter Cytology Histology Combined
Sensitivity 67.02% 89.36% 95.74%

(95% CI: 56.56%-76.38%) (95% CI: 81.30%-94.78 %) (95% CI: 86.48%-97.60%)
Specificity 98.04% 100% 100%

(95% CI: 93.10%-99.76%) (95% CI: 96.45%-100%) (95% CI: 96.45%-100%)
PPV 96.92% 100% 100%

(95% CI: 88.80% to 99.21%)
NPV 76.34% 91.07% 96.23%

(95% CI: 70.72%-81.16%) (95% CI: 85.02%-94.83%) (95% CI: 90.72%-98.52%)
Accuracy 83.16% 94.90% 97.96%

(95% CI: 77.18%-88.12%) (95% CI: 90.82%-97.53%) (95% CI: 94.86%-99.44 %)
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Tuberculosis was diagnosed in 20 patients (22.23%) based on
histology findings of necrotizing granuloma supported by other
tests. The 21/22-gauge EBUS needle core specimens procured
were larger enough to be subjected for tuberculosis liquid cul-
ture (AFB culture) and cartridge based nucleic acid amplifica-
tion test (CBNAAT). The yield of supportive microbiological
tests in EBUS specimens are shown in table 5.

eral anesthesia. The procedures were not associated with any
major complications. In a few cases, inadvertent and adrena-
line.

DISCUSSION

The field of interventional pulmonology evolved when
ultrasound was equipped into the bronchoscope. It served as

Table 5- Yield of supportive microbiological test in EBUS specimens. (AFB: Acid fast bacilli, CB-NAAT: Cartridge

based nucleic acid amplification test)

Test Specimens send Specimens positive Percentage
for tuberculosis

Smear for AFB by 16 4 25%

Ziehl Neelsen staining

CB-NAAT 15 4 26.67%

AFB culture 14 3 21.42%

EBUS TBNA was inconclusive in ten patients out of
the 176 patients who had a final diagnosis by composite analy-
sis. The diagnosis in these patients were facilitated by other
diagnostic tests. 4 patients underwent mediastinoscopy and 2
had video-assisted thoracoscopic surgery done to diagnose
their mediastinal pathology. Another 4 patients had biopsy from
other sites. The final diagnosis in those patients was malignant
in 6 and benign in 4, hence they were categorized into false-
negative groups. Rest 20 patients are under regular follow-up
and no new diagnoses were found in those patients. Hence,
been categorised as true-negatives.

Histological and cytological reports were discordant
in 8 patients. Histological diagnosis was at par with composite
diagnosis in 6 of them, with cytological consistent with com-
posite diagnosis only in 2 cases. This finding also signifies the
value of histological specimens as relying on conventional
cytology alone would have added more false-positive patients.

Among total of 196 patients who underwent the pro-
cedure, 186 (94.89%) were done as an out-patient procedure
under conscious sedation and only one patient required gen-
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a light into, a rather blind spot of the chest — mediastinum,
which was otherwise explored blindly or referred to a surgeon
for more invasive techniques. Since its introduction, the evi-
dence has been mounting for superior performance of EBUS-
TBNA in sampling mediastinal and hilar lymph nodes and has
literally replaced the conventional blind TBNA technique and
has drastically reduced the number of patients undergoing me-
diastinoscopy'*.

The diagnostic yield of EBUS-TBNA in diagnosing
mediastinal adenopathy ranges between 74% to 93% from vari-
ous studies published from India'>'®. Madan K et.al published
initial reports of EBUS-TBNA during 2012-2013 from north In-
dia which shows a yield of 74.5% and sensitivity of 81.7%.
Another Indian study by Dhooria et.al showed a yield of 65.7%
with new needle in EBUS-TBNA!’. The current study which
utilizes histology specimens along with cytology had an over-
all better diagnostic yield and sensitivity. The overall negative
predictive value is also higher compared to prior studies's.

There is greater preponderance for non-malignant dis-
orders especially granulomatous lymphadenitis (74 patients)
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in this series, which is consistent with other studies in a tuber-
culosis samples obtained by same EBUS-TBNA 21-guage
needle. The overall sensitivity and specificity were 89% and
100% with overall sensitivity of EBUS-TBNA-C (cytology) and
EBUS-TBNA-H (histology) were 65% and 85%, respectively'®.
Though sensitivity, positive predictive value and negative pre-
dictive value were higher in current study, specificity is less
than 100% for histology and cytology evaluated separately as
there was discordance in 8 cases. The study by Vaidya et.al
also highlighted the importance of a combined evaluation rather
than cytology alone.

Both cytology and histology samples can be procured
from 21- and 22- gauge EBUS-TBNA needles. Our study doesn’t
compare the efficacy between the two as prior studies do not
show any differences between the two?>. Other studies have
shown better preservation of histological structure and in-
creased number of cells within specimens from the 21-gauge
needles especially for malignant diseases?*. New advancements
in tissue acquisition of EBUS are into the market including
large gauge needles, pro-core needles and EBUS intranodal
forceps biopsy (EBUS IFB). The diagnostic yield, accuracy
and sensitivity reported in this study is comparable with pub-
lished studies on EBUS forceps biopsies*~2¢. The utility of such
procedure which need costlier needle and additional equip-
ment like cautery, mini forceps, etc. increases financial burden
of patients, making it less cost-effective, which is a consider-
able fact in a developing country like India. The current study
is arelief in such aspect that we utilized the same TBNA needle
which was primarily used to acquire cytological specimens, to
procure core-specimens for histological analysis. And the tis-
sue acquired through this FNAC needles, where larger enough
for advanced studies including immune histochemistry, mo-
lecular and microbiological studies.

Limitations of the study

The current study was limited by a few factors owing
to its retrospective aspect. Routine rapid onsite evaluation
(ROSE) of cytological preparations were not done. Our center
being a referral center would not reflect the disease prevalence
in the general population.

Conclusion

Adding histologic analysis of tissue cores obtained
by EBUS TBNA to cytology improved the overall diagnostic
yield, sensitivity, specificity and accuracy than cytology alone.
Combined evaluation of cytology and histology has improved
the negative predictive value of the test than both considered
separate. EBUS TBNA technique has yielded tissue samples
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from the needle, that were adequate to perform molecular pro-
filing for targeted therapies in lung cancer and to perform vari-
ous microbiological investigations related to tuberculosis.
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Assessment of adherence to inhalers in asthmatics

Sonia Santhakumar?, Afsana Ibrahim Kamarunniza?

Abstract

Background: Asthma is a chronic disorder which affects the quality of life and causes significant morbidity when
uncontrolled. Good control of asthma has now become possible with the advent of preventive inhalers and well-
established guidelines. But despite all this, a significant number of patients all over the world still has uncontrolled
asthma. Suboptimal asthma control is largely due to poor adherence to inhalers and incorrect inhaler techniques.
There are very few studies conducted in India to assess the adherence to inhalers using a validated and easily
reproducible questionnaire which simultaneously assess adherence as well as psychometric factors associated with
non-adherence.

Materials and Methods:In this cross-sectional observational single centre study conducted in a tertiary centre in
Kerala,India we have assessed the level of adherence to inhalers among 111 patients attending Pulmonology outpa-
tient department between November 2019 to January 2020 using a well-validated Test of adherence to inhalers (TAI)
questionnaire.

Results:The result showed that good adherence to inhaler was seen only in 28.8%of patients, intermediate adherence
in 27% and poor adherence in 45%.Overall, 67 % of subjects were women, majority of subjects were older than 20yrs.
of age and most of them had education of at least tenth standard and all were literate.

Conclusion:Adherence to inhalers is low among asthmatics. There was a significant relation between TAI score and
asthma control test score (ACT).The pattern of adherence was mostly erratic and ignorant types and good inhaler

technique were seen in only 22.5%

Keywords-Test of adherence to inhalers (TAI), Asthma control test score (ACT), Adherence

Introduction

Good control of asthma is now possible with cur-
rent guidelines and medications. Inhalers are readily avail-
able in both the private and government sectors for asthma
control. Despite this, many patients come to our outpa-
tient department with poor asthma control and exacerba-
tions. Causes of exacerbations or poor control vary from
poor adherence to ignorance, improper asthma medica-
tion, underdosing, phenotype, and lack of proper tech-
niques of an inhaler. Adherence to inhaler has always
been an important factor in obtaining asthma control. Many
patients who believe they are regular with inhalers are
not always adherent. Studies have shown that patients
tend to over-report and at times under-report their inhaler
use. Hence standard questionnaires'**has been validated
for assessing the adherence and to find out whether the
pattern of non-adherence is deliberate,unwitting, or er-
ratic and to take corrective action according to a pattern of
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adherence. Test of adherence? to inhaler (TAI) developed
by Spanish researchers is a 12-point questionnaire with
two main domains, the patient (items #1 to #10) and the
health professional (items #11 and #12) domain is a well-
validated and reliable questionnaire. The 10-items TAI was
designed to identify non-adherent patients and to estab-
lish the non-adherence level, whereas the 12-items TAI
was designed to guide clinically non-adherence patterns.

Aims of study-

1. Assessing the adherence of patients prescribed
regular preventive inhaler using TAI questionnaire
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2.Assessing pattern of non-adherence in non-adherent
patients

3. Assessing the correlation between ACT and TAl score
Materials and methods

Study design- This is a cross-sectional observa-
tional study in which data pertinent to TAl and ACT ques-
tionnaires were collected in a single visit.

Study Population-

All asthmatics attending the pulmonology out-
patient department who has been on regular corticoster-
oid inhalers with or without long-acting bronchodilators
for at least 3 months were studied regarding their adher-
ence to inhalers using the TAI questionnaire. Patients were
simultaneously assessed for their ACT scores. Patients
were classified as adherent or non-adherent and patterns
of non-adherence were assessed further. Correlation be-
tween ACT score and TAI score was also studied

Inclusion criteria

1. All asthmatics who have been on preventive inhalers
for at least 3 months. All these patients were given in-
structions to use inhalers properly before starting treat-
ment.

2. Age above 10 yrs. and below 50 yrs.

3. Diagnosis of asthma confirmed by history and spirom-
etry in all patients and categorised accordingly

Exclusion criteria
1. Asthmatics not on preventive inhalers
2.Smokers

3. Other comorbid conditions like tuberculosis, bron-
chiectasis, heart diseases

4. Non-consenting
Outcome measures

Primary outcome- Assessment of adherence to asthma in-
halers using TAI score

Secondary outcome- Correlation between ACT score and
TAlscore

Assess pattern and reason for non-adherence
Data collection and assessment

A face-to-face interview of each person was con-
ducted. Patients were asked to answer questions 1 to 10 of
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the TAI questionnaire and their responses were recorded.
They were asked to demonstrate their inhaler technique,
as well as their knowledge regarding their dose and fre-
quency of inhaler, was tested during the interview for re-
cording the answers of questions 11 and 12. Patients who
had not bought their device were asked to demonstrate
their technique in a similar placebo device.

We have used the Standard English version of
the TAI questionnaire used worldwide for our study to
assess the adherence to inhalers. For questions 1 to 10,
there are 5 responses, scoring 1 for the worst adherence
and 5 for the best adherence. Patients with worst adher-
ence will be given a minimum score of 10 and those with
the bestadherence will have a maximum score of 50. A
score of 50 will be classified as good adherence and scores
between 49 to 46 will be graded as intermediate adher-
ence and scores less than 45 will be graded as non-adher-
ence. Questions 11 and 12 were scored by the interviewer
according to the inhaler technique and knowledge. Pa-
tients with poor technique were scored 1 and those with
good technique were scored 2. So, these questions had a
minimum score of 2 and a maximum of 4. To further char-
acterize the psychometric behaviour of patients regard-
ing adherence the results were further classified as fol-
lows:

For questions 1to 5, those scoring less than 25 were classi-
fied as erratic nonadherence pattern

For questions 6 to 10 score, less than 25 were classified as
having deliberate non-adherence pattern.

For questions 11 and 12 scores less than 4 were classified
as having ignorant non-adherence pattern.

Asthma control test (ACT score)

Control of asthma in these patients was simulta-
neously assessed using the asthma control questionnaire
and results were computed as follows. Scoreless than 19
were classified as poor control and scores above 19 were
classified as well-controlled

Statistical analysis

Data were entered into a Microsoft excel sheet and
were analysed using the Statistical Package for Social Sci-
ences (SPSS) version 16. Descriptive statistics such as fre-
quency, percentage, and mean were used. Univariate
analysis was done using the chi-square test. Multivariate
analysis was done using binary logistic regression to de-
termine the associated factors with medication adherence.
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A p-value of < 0.05 was taken as statistically significant.
Results

Of 111 patients recruited 67.6% were women, the
median age was 35. All the patients were literate, and the
majority had a formal education at least up to the tenth
standard,72.1% lived in rural areas and 24.3% were em-
ployed.79.2% had been using inhalers for more than 1
year. Test for adherence to inhalers was assessed using
an English version of the standard TAI questionnaire.
Questions 1 to 10 were used to assess the level of adher-
ence and it was found that out of 111 patients recruited
28.8% were non-adherent, 32% had intermediate adher-
ence and 44.1% were non-adherent. Mean age ofpatients

who were found to be adherents was 30.19 and that for
non-adherents was 36.82

To get an insight into the type of non-adherence
TAI questionnaire with 12 questions were used.Erratic
pattern ofnonadherenceis due to lack of awareness of the
disease and poor knowledge.This pattern was seen in 70%
of participants stressing the need to educate the patients
regarding their disease and need for inhaler use.Deliberate
nonadherence was seen in about half of the
subjects.Deliberate nonadherence was due to financial
difficulties, fear of side effects, overconfidence in one’s
disease status etc.The ignorant pattern of nonadherence
was seen in over 75% of participants. They either forget

Table 1 Sociodemographic profile

Adherent Nonadherent
Age group Frequency Percentage Frequency Percentage
(n=32) (n=79)
<40 years 5 15.6 42 53.2
>4(0 years 27 84.4 37 46.8
Gender
Male 11 34.4 25 31.6
Female 21 65.6 54 68.4
Residence
Rural 11 34.4 69 87.3
Urban 21 65.6 10 12.7
Occupation
Employed 18 56.3 9 11.4
Unemployed 14 43.8 70 88.6
Education
SSLC 9 28.1 47 59.5
Above SSLC 23 71.9 32 40.5
Table 2- Level of adherence of patients using inhaler

Test of Adherence to Inhalers | Frequency Percentage

<=45 49 44.10

46-49 30 27.10

50 32 28.80

Total 111 100
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Table 3-Pattern of Non-adherence

TAI item 1-5 score Frequency Percentage
Erratic pattern (<25) 78 70.30
Non erratic (=25) 33 29.70

TAIitem 6-10 score

Deliberate pattern (<25) 57 51.40

Non deliberate (=25) 54 48.60
TATIitem 11-12 score

Ignorance pattern (<4) 86 77.5

Non ignorant (=4) 25 22.5

Table 4 Association between test of adherence to inhalers and asthma control test

ACT score Test of Adherence to Inhalers Total Chi square test p value
<=45 46-49 >50

Controlled (>19) 11(16.4%) | 14(20.9%)| 42(62.7%) | 67(100%) 15.964 0.001*

Not controlled (<19) 22(50.0%) | 9(20.5%) |13(29.5%) | 44(100%)

Total 33(29.7%) | 23(20.7%)| 55(49.5%) | 111(100%)

*p-value is calculated by chi-square test, p<0.05 considered as statistically significant.

Table 5-Univariate analysis

Variables TIA Chi square value Pvalue
Age Adherence (50) | Non-Adherence(<50)

<40 years 5(10.6%) 42(89.4%) 13.146 0.001*
>40 years 27(42.2%) 37(57.8%)

Gender

Male 11(30.6%) 25(69.4%) 0.077 0.781
Female 21(28.0%) 54(72.0%)

Residence

Rural 11(13.8%) 69(86.3%) 31.744 0.001*
Urban 21(67.7%) 10(32.3%)

Occupation

Employed 18(66.7%) 9(33.3%) 24.896 0.001*
Unemployed 14(16.7%) 70(83.3%)

Education

Below SSLC 9(16.1%) 47(83.9%) 8.965 0.003*
Above SSLC 23(41.8%) 32(58.2%)

*p value was calculated by using chi square test, p<0.05 considered as statistically significant.
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Table 6: Logistic regression

Variables OR 95% CI P value
Lower Upper

Age (<40) 5.270 1.491 18.632 0.010*

Residence (Rural) 6.088 1.866 19.861 0.003*

Occupation (Unemployed) 7.404 2.066 26.534 0.002*

Education (Below SSLC) 2.820 0.862 9.226 0.087

the dose or frequency and inhaler technique was subopti-
mal in most cases.There was a significant association be-
tween TAl and ACT which showed that adherent patients
had better asthma control when compared to nonadherent
patients.

Univariate analysis showed there was a signifi-
cant association between age,education,place of residence
and employment with adherence. Non-adherence was
more common with age less than 40, rural residence lower
educationstatus and unemployment. Predictors for
nonadherenceby logistic regression included
age,occupation, and residence. Education though was an
important factor influencing adherence it was not found
to be a predictor of nonadherence in our study.

Discussion

There have been new insights regarding patho-
genesis and treatment of asthma.The advent of inhaled
medications especially inhaled corticosteroids has revo-
lutionized the life of asthmatics all over the world. New
treatments based on the genomics of patients are now
available,but inhaled medications remain the cornerstone
for treatment of asthma. Despite vast improvements in
knowledge and medications in treating asthma, good con-
trol over the disease is seen in very few patients through-
out the world*®

Asin all chronic disorders, adherence to inhalers
in asthmatics is still a major problem. Adherence is de-
fined by WHO asthe extent to which a person’s behaviour
corresponds with agreed recommendations from a health
care provider.A review of literature comprising of 9 stud-
ies assessing the level of adherence by different methods
showed that overall adherence to inhaler adherence was
between 22-63%¢. In the same review, 6studies were sys-
tematically assessed to find out adherence and asthma
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outcome and it was found that good adherence improves
asthma-related outcomes including mortality and exacer-
bations®.

Non-adherence to inhalers among asthmaticvaries from
30-70%7and at least 50% do not take controller
medications as prescribed® Majorityof hospitalization due
to asthma and about one-fourth ofexacerbations are
attributed to poor adherence to inhalers® Non-adherence
to inhalers is a known risk factor of asthma-
relatedmortality®.Itwas further observed that poor
adherence is common in adolescents, in whom it may be
deliberate and in the elderly inwhom it may be
nondeliberate. Convenient regimen and reduction in the
number of inhalers may helpto improve adherence.™!

There is no uniformly accepted tool for assessing
adherence to inhalers.Subjective, objective, and biochemi-
cal monitoring have been used, but assessing adherence
to inhalers remain a real challenge®*. Subjective moni-
toring of adherence can be assessed by patient diaries or
questionnaires, while objective monitoring using directly
observed treatment and electronic monitoring as well as
biochemical monitoring can be done, but they are imprac-
tical especially in a crowded resource-limited setting.
Though many questionnaires have been developed for this
purpose TAI which was developed by Spanish research-
ers were used for this study because of its
specificity®®*%ease of use and its validity measured by
many studies as a reliable tool for adherence

Type of adherence was subsequently studied us-
ing 12 item TAI questionnaire and the result showed the
majority (77. % %) had either erratic or ignorant pattern of
nonadherence again stressing the need for repeated pa-
tient education regarding disease and checking inhaler
technique during each visit. This is again in coherence
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with GINA 2020,which says about t80%of patients do not
use their inhaler correctly.Erratic pattern adherence was
seen in about 70%.The pattern of nonadherence helps us
to find out and tackle the causeof nonadherence and de-
velop ways to overcome it like educating the patients and
attenders during each visit,help them with their anxiety
over disease and to prescribe devices which suit the
patient’s financial ability while ensuring the ease of use
of inhalers and taking into consideration patient satisfac-
tion of the inhaler prescribed. Patients involvement in
choosing inhalers and satisfaction towards inhalers go a
long way in ensuring adherence'®"”. But education alone
though important was not enough to ensure good self-
management ability in asthma according to Hilton et
al®and we did not find education as a predictor of non-
adherence in our study.

An asthma control test was conducted, and the
majority (64.9%) had poor control. This finding is almost
same in many other studies conducted
worldwide*>*?.The significant association between TAI
score and ACT score shows the need for ascertaining ad-
herence to prescribed inhalers. Analysis of demographics
in nonadherent patients showed that age below 40, poor
education and poor economy were important factors in-
fluencing non-adherence to inhalers. A similar finding was
seen in several studies on adherence among Indian Popu-

lation*?2%

However, we could not find any significant corre-
lation between adherence and duration of inhaler use and
adherence and level of asthma severity. A study conducted
on adherence to inhaler among COPD patients showed
non-adherent patients had a short duration of disease [
while a study conducted among multiple sclerosis patients
showed there is a significant association between dura-
tion of illness and adherence®. However, several studies
on asthma point out that while being an important dis-
ease-related factor, duration of the disease cannot be con-
sidered as a significant factor in determining the adher-
ence to inhalers?*

Our main limitation in the study was the sample
size when compared with Spanish study. Another limita-
tion is that it is a single hospital study catering to mainly
lower and middle-income group and results may vary
when applied to the general population. When compared
to similar studies on adherence we could not use an objec-
tive measurement of adherence using electronic monitor-
ing and pill or puff counting because of economic and
practical constraints
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Conclusion

Our study was designed to find out the level of
adherence among patients taking preventive inhalers for
asthma as well as for identifying the reasons for non-ad-
herence using TAI questionnaire. Good adherence to in-
halers was seen only in 28.8% and good inhaler technique
was seen in 22.5%.Assessing the reasons for
nonadherenceare important as they help to guide the phy-
sician to take corrective steps to improve adherence and
help the patients to attain better Asthma control. We found
that age, employment status and area of residence may be
predictors of non-adherence in our population.
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Analysis of red cell distribution width in patients presented with
interstitial lung disease

Jiss Ann Francis?, N.A. Arun?, Rennis Davis?, T.A. Ajith*

ABSTRACT

Background: Redcell distribution width (RDW) is a prognostic tool of different clinical conditions and a powerful
predictor of mortality in elder adults. Increased RDW values were related to underlying chronic inflammation includ-
ing interstitial lung disease(ILD). RDW as a biomarker to assess the severity of disease in ILD patients was reported.
This study was aimed to evaluatethe change in RDW in ILD patients in late stages of the disease.

Methods:A retrospective observational study was conducted among patients who died with ILD. Values of RDW
during the later stages of disease (close to and 2 months beforedeath)werecollected from medical records. Variations of
RDW in patients with or without smoking habits, occupational exposures, and types of ILD were also studied.Data
were statistically analysed.

Results: Forty-two patients died with ILD included. The value of RDW at 2 months before death was 15.4 £1.8, whereas
the valueclose to death was 16.1 +2.4(p=0.030). The change in RDW values during late stages of ILD is significant.
There was no association between RDW value 2 months before death with smoking history(p=0.112) or
occupation(p=0.119) or types of ILD(P=0.121). But 86% of people with the smoking history presented with abnormal
RDW value (>14.5%) at the time of their first presentation itself.No variation in RDW was found among patients with
history of smoking status, occupational exposures, or types of ILD

Conclusion: Increase in RDW was associated with later stages of ILD. Change in RDW value in later stages of can be

used as a biomarker for poor survival.

Keywords:Erythropoiesis, interstitial lung disease, prognosis, pneumonia, red cell distribution width

Introduction

The interstitial lung diseases (ILD) are a hetero-
geneous group of diffuse parenchymal lung disorders
eventually resulting in respiratory failure.'The diseases
are grouped together because of common clinical,
roentgenographic,physiologic and pathologic features.™
Most of the patients present with insidious breathless-
ness and have a diffuse infiltrative pattern on chest roent-
genogram.’ The interstitial diseases are classically in-
cluded in the restrictive lung disorders: vital capacity is
reduced and respiratory flow rates are preserved.*These
diffuse parenchymal lung diseases consist of disorders of
known causes such as environmental or drug-related, col-
lagen vascular disease and disorders resulting from un-
known causes. ILD with unknown cause include granu-
lomatous lung disorders (e.g. sarcoidosis), idiopathic in-
terstitial pneumonia, Lymphangioleiomyomatosis, pulmo-
nary Langerhans’ cell histiocytosis/histiocytosis X and
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eosinophilic pneumonia.*The pathology of these diseases
is characterized by inflammatory cellular infiltration and
an apparent increase in the connective tissue of alveolar
septae; while in some cases there will be inflammatory
cells in alveolar airspaces.? Many of the interstitial dis-
eases also have diseases of airways, pulmonary vascula-
ture, and sometimes pleural diseases as well."**
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Red blood cell distribution width (RDW) is a nu-
merical measurement of the variability in the size of circu-
lating erythrocytes.®It is a routine laboratory parameter
that indicates the variability in the size of circulating eryth-
rocytes. RDW has been used as a marker in the differen-
tial diagnosis of microcytic anaemia. It has been defined
as a prognostic tool in different clinical settings such as
pulmonary arterial hypertension, congestive heart failure
and coronary heart disease.” It was reported in the gen-
eral population and older adults that RDW can be used
as a powerful predictor of mortality.** Increased RDW
values have been reported to be related to underlying
chronic inflammation.**Studies connecting the association
of RDW with ILD is scant. Recently, Katyal et al. demon-
strated that RDW can be used as a biomarker to identify
the severity of the disease.”*Hence, further population-
based studies are warranted to establish its role as a
biomarker in ILD. This study was aimed to evaluate the
variation of RDW values during the later stages of disease
among patients who died with ILD.

MATERIALS AND METHODS
Study design and procedure

A retrospectiveobservational study was con-
ducted at the Department of Pulmonary Medicine, Amala
Institute of Medical Sciences, Thrissur, Kerala, India. The
study was started after receiving approval from the insti-
tutional research committee and ethical clearance. ILD was
diagnosed by a combination of clinical presentation with
physiologic testing, lung imaging using high resolution
computed tomography of the chest and lung biopsy.All
the patients who were diagnosed with ILD and died in
the hospital between the time intervals of January 2014-
October 2019 were included in the study. Hospital records
of these patients were reviewed and data such as RDW
values (before death), smoking status, occupation status
and type of ILD were collected.Patients with incomplete
records were excluded from the study.The value of RDW
2months prior and close to death was collected and change
in value was analysed. The reference value of RDW was
taken as 11.5-14.5% which was considered normal and
value> 14.5% was taken as abnormal.

Statistical analysis

Data collected were entered into excel sheets and
analysis was done by SPSS software version 23. Non-para-
metric data were subjected to Chi-square and Fisher’s ex-
act test, while the paired t-test was used for quantitative
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data analysis. pd”0.05 was considered as sig-
nificant.

RESULTS

Forty-two patients who died with ILD were in-
cluded in the study. Among the total cases studied, 15/42
(35.7%) had a history of smoking (Figure 1), while 18 /42
(42.9%) were exposed to dust from occupation (Table
1).Usual interstitial pneumonia (UIP) is found in 13/42
(30.9%) cases, while non-UIP was found in only 7/42
(16.7%) cases (Table 2). Among the total cases, abnormal
RDW was found in 28/42 (66.7%)cases with 15/28
(53.5%)patients had nosmoking history and 13/28 (46.4%)
hada smoking history (Table 3). Among the 15 patients
with smoking history,13 (86%)were presented with ab-
normal RDW at the time of their first presentation itself.
The distribution of RDW frequency among patients with
and without smoking was found to be statistically signifi-
cant (p=0.040). Frequency distribution of RDW among the
29/42 patients with known occupation risk (smoke or
dust) is given in table 4. Among the total 29 cases, 20
(68.1%) cases had abnormal RDW. Distribution of type of
ILD and RDW value 2 months before death is depicted in
table 5. Majorities of cases belonging to non-UIP (57.1%)
with normal RDW values whereas 10/13 (76.9%) UPI
patients were presented with abnormal RDW values.

There was no statistically significant association
found between either smoking history (p=0.112) or
occupation(p=0.119) or types of ILD(p=0.121) with RDW
variation 2 months prior to death. The overall value of
RDW at 2 months before death was 15.4 £1.8 and close to
death was 16.1 £2.4 (Table 6). The change in RDW values
among the total cases was statistically significant
(p=0.030). However, among the various group, wise cases
no statistically significant change in RDW was found be-
tween 2 months prior and close to death.This includescases
with distribution based on smoking and non-smoking
history (Table 7), occupation exposure to dust or occupa-
tion exposure to smoke (p>0.05) (Table 8), types of ILD
(Table 9).
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Table 1- Distribution of occupation of patients

Occupation Frequency Percent
Exposure to dust 18 42.9
Exposure to occupational smoke 11 26.1
Not available 13 31
Total 42 100

Table 2-Distribution of interstitial lung disease

Type of ILD Frequency Percent
UIP(usual interstitial pneumonia) 13 30.9
Non UIP 7 16.7
Not available 22 53.3
total 42 100

Table 3.Distribution of smoking status and RDW-CV value 2 months prior to death

Smoking History RDW-CV 2 months prior to death Total
Normal value Abnormal value
(11.5-14.5%) >14.5%
Yes 2 (14.2 %) 13(46.4%) 15
No 12(85.7%) 15(53.5%) 27
Total 14(33.3%) 28(66.7%) 42

Chi square test p value =0.040

Table 4.Distribution of occupation and RDW value 2 monthsbefore death

Occupation RDW-CV 2 Prior to death Total
month
Normal value Abnormal value
(11.5-14.5%) >14.5%
Exposure to dust 5 (55.5%) 13(65.0%) 18
Exposure to
occupational smoke 4 (44.4%) 7 (35%) 11
Total 9(31.1%) 20(68.1%) 29

Fishers exact test p value=0.628
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Table 5.Distribution of type of ILD and RDW value 2 months prior to death

Type of ILD RDW-CV value 2 months prior to death Total
Normal(11.5-14.5%) | Abnormal >14.5%

UIP

(usual interstitial

pneumonia) 3 (42.8%) 10 (76.9%) 13

Non UIP 4(57.1%) 3(23.0%) 7

Total 7 (35%) 13 (65.0%) 20

Fisher’s exact test p-value =0.173

Table 6 -Value of RDW variation close to death and 2 months prior to death

Time of detection of RDW RDW value (%) Pvalue
RDW -CV value 2 month prior to death 154 1.9 0.030
RDW -CV value close to death 16.1 £25

Values are mean + SD, n=42

Table 7-Value of RDW variation close to death and 2 months prior to death in smokers

Cases Time of detection of RDW RDW value (%) P-value
Smokers (n=15) | RDW-CV value close to death 16.7 £2.7 0.112
RDW-CV value 2 months prior to death 158+19
Non-smokers RDW-CV-value close to death 158+23 0.130
(n=27) RDW -CV value 2 months prior to death 15119

Table 8-Value of RDW variation close to death and 2 months prior to death in people with exposure
smokeand exposure to occupationalto dust

Cases Time of detection of RDW RDW P-value
Exposure to RDW-CV-close to death 159+26 0.093
Occupational smoke RDW -CV-2 month prior to death value 152+25

(n=11)

Exposure to RDW-CV-close to death 16.3+£25 0.119
Dust (n=18) RDW -CV-2 month prior to death value 153 +1.7
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Table 9-Value of RDW variation close to death and 2 months prior to death in patients with non-UIP and

UIP type of ILD
Type of ILD Time of detection of RDW RDW P-value
Non UIP (n=7) RDW-CV-value close to death 155+21 0.428
RDW -CV-value 2 months priortodeath | 149+1.4
UIP (usual interstitial RDW-CV-value close to death 16.1+ 2.3 0.121
Pneumonia) (n=13) RDW -CV-value 2 months prior todeath | 153 +1.3

Discussion

The present study explored the value of RDW in ILD
for assessing prognosis.Forty-two patients died with ILD
were studied. The value of RDW at 2 months before death
was 15.4 +1.8. The value of RDW close to death was 16.176
+2.4643(p=0.030). Thus, the change in RDW values dur-
ing later stages of ILD was found to besignificant. This
may probably be due to the terminal ill condition of the
patients. There was no association between either smok-
ing history(p=0.112) or occupation(p=0.119) or types of
ILD(p=0.121) with RDW. But it was observed that 86 % of
people with smoking presented with abnormal RDW
value(>14.5%) at the time of their first presentation itself.

The most prevalent interstitial diseases are caused by
occupational and environmental inhalants.’Of these the
inorganic dust disease predominate.’The organic dust
diseases (hypersensitivity pneumonitis) are caused by
inhalation of foreign proteins or complex polysaccharides
to which the person has been previously sensitized*Nearly
30 clinical organic dust diseases have been defined by
either antigen (aspergillosis) or specific environmental
exposure (farmers lung).’®. Most antigens are fungal
spores, although bacterial animal proteins have been de-
scribed, recently synthetic organic compounds have been
implicated.? In this study, 29/42 patients had a history of
occupational exposure to dust and smoke.

The ILD is characterized by inflammatory cellular in-
filtration and an apparent increase in connective tissue.
The clinically significant chronic interstitial disease is
most common in mixed connective tissue disorder, rheu-
matoid arthritis and progressive systemic sclerosis. In
contrast, interstitial diseases are rare in polymyositis, sys-
temic lupus erythematosis and Sjogren’s
syndrome.’Regardless of the aetiology, majority of the in-
terstitial diseases have common pathogenesis.'? Initially

there is some type of injury to lung cells.’Many of the
Pulmon Val 23, Issel, Jn-— Apr 2021

known agents are found directly toxic to alveolar or capil-
lary endothelial cells.*Other agents cause injury tothe lung
through the generation of free radicals in the inflamma-
tory cells.Many of the interstitial diseases of unknown
aetiology are associated with alterations in immune
mechanism.*The organic dust and some drugs injure lung
through immune mechanisms.’As a result of injury to lung
cells, there is an influx of inflammatory and immune effec-
tor cells into alveolar septa resulting in alveolitis*The
alveolitis will become chronic and structural derangements
will result.**The final common pathway for most intersti-
tial diseases is the end-stage (honeycomb) lung’Injury,
alveolitis and repair coexist; fibrosis is a result of the in-
flammatory and reparative process.! Increased RDW can
be due to the underlying chronic inflammation which pro-
motes red blood cell membrane deformability and changes
in erythropoiesis.”

A study conducted by Katyal et al. on RDW as a
biomarker of disease severity in ILD patients in 24 pa-
tients with ILD were evaluated in whom baseline com-
plete blood count was available.*The study demonstrated
that CT score was found to be high in subjects with RDW
value > 15 whereas cases with RDW >20 had dyspnoea
score V. Furthermore, patients with normal RDW (<14%)
values had a less CT and dyspnoea scoreswhen compared
with those with RDW >15. Thus,RDW can be used as a
biomarker to identify the severity of disease or pulmonary
compromise in ILD patients.”®In our study, patients who
died withILD were showed significant variation in RDW
at the end stages of their life.

A study conducted by Rahimirad et al. in patients
with AECOPD in two referral teaching hospitals of East
Azerbaijan and West Azerbaijan, Iran found that in-
creased mortality among patients with higher RDW val-
ues even after applying the correction for thrombocytope-
nia, age, leukocyte count, mean corpuscular volume and
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anaemia." The study concludes that RDW on admission
day found to be a useful indicator to predict in-hospital
death in AECOPD.In our study, the patients who died of
ILD showed an increase in RDW value close to death than
2 months before death.The prognostic value of RDW is
also proved in patients with pulmonary embolism and
heart failure.*®Ozsu et al. demonstrated that an elevated
RDW was associated with adverse outcomes of heart fail-
ure and pulmonary hypertension. The optimal cut-off
value of RDW for predicting in-hospital mortality was
>15%. The multivariable regression analysis showed
RDW remained associated with an increased odd of death
(odds ratio: 1.2,95% CI:1.1-1.4).

Limitations of the study: Small sample size due to a
single centre study is the major limitation of the study.
The variations in each type of ILD and demographic pat-
terns need more sample size. Therefore, the study period
and sample size need to be augmented for better results.
Confounding parameters like co-morbid illness, family
history, other blood values (Hb, WBC, Platelet Count etc.)
were not included in the study.Furthermore, the dyspnoea
indices and CT scoring need to be incorporated along with
RDW variation to assess prognosis in ILD in the future.

Conclusion

Increase in RDW was associated with later stages
of ILD. Change in RDW value can be used as a biomarker
for poor survival in ILD patients. No variation in RDW
found among patients with history of smoking status, oc-
cupational exposures,or types of ILD. RDW in smokers
with ILD showed abnormal high values at the time of first
presentation itself.
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Venugopal Panicker!, Preethi Augustine?, Shahina S?, Arjun Suresh?

A 19-year-old male who is a diagnosed case of obstructive
uropathy with subsequent chronic renal failure on hemo-
dialysis presented with progressive breathlessness for the
last 3 months.On examination he had tachypnea and res-
piratory examination revealed bilateral basal crepitations.
There was resting hypoxia and exercise desaturation.

His Xrays and CT (both HRCT and mediastinal window
without contrast) pictures are given below.

Fig 3: Lung window- HRCT

Fig 4: Coronal section CT

What is the diagnosis?

1Professor & HOD, 2Junior Resident, 3Senior Resident,

Department of Pulmonary Medicine, Government TD
Medical College, Alappuzha

Fig 2: Mediastinal window without contrast
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Answer: METASTATIC PULMONARY CALCINOSIS
(MPC) with evidence of volume overload secondary to re-
nal failure

X-ray (fig 1) shows cardiomegaly (probably due to vol-
ume overload) and bilateral diffuse air space opacities
more in the mid and lower zones.

CT (fig 2-4) shows multiple air space ground glass opaci-
ties with some amount of conglomeration in the subpleu-
ral region. The non contrast mediastinal window shows
areas of calcifications in many nodules as well as mini-
mal pleural effusion in the right side.

Discussion

Metastatic pulmonary calcication (MPC) is a meta-
bolic lung disease where there is deposition of calcium in
normal lung tissue. This can occur under conditions that
directly or indirectly result in hypercalcemia’. Causes of
MPC include long-term complication of chronic renal fail-
ure like secondary hyperparathyroidism, primary hyper-
parathyroidism, excessive exogenous administration of
calcium and vitamin D, orthotopic liver transplantation,
massive osteolysis from metastases or multiple myeloma
and heart surgery.

The term “metastatic” suggests a malignant pro-
cess, but in fact here it purely refers to the spread to and
deposition of the excess calcium in the lungs. In fact, ma-
lignancy is only very rarely the etiology.

Pathology

There are two types of tissue calcification one
where calcium is deposited in previously normal tissue
as in MPC , in contrast to dystrophic calcification that
occurs in previously damaged tissue. In MPC there is in-
terstitial deposition of calcium salts, predominantly in the
alveolar epithelial basement membranes with a particu-
lar affinity for elastic tissue . Alveolar capillary walls,
bronchial walls, bronchioles and media of pulmonary
arterioles are the other sites where calcium deposition oc-
cur. Although the condition is less commonly diagnosed,
antemortem histological changes of MPC are encountered
on autopsy in many patients who received hemodialysis
and has been seen in up to 60-80%. Poor sensitivity of
standard chest radiographs for the identification of small
calcifications, the lack of awareness among clinicians of
the imaging manifestations of MPC, and the benign clini-
cal course of the disease all play a role in causing the
situation.

Microscopic examination shows widening of the
alveolar sept due to fibrosis, with infiltration of the walls
by multiple areas of calcification and a few lymphocytes.
The alveolar lumen is filled with exudate or calcification
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and may be surrounded by fibroblast proliferation. A for-
eign-body giant cell reaction to the calcium may be seen.
In mild cases, calcium deposits are present along the al-
veolar epithelial basement membrane and in alveolar cap-
illary walls without significant desmoplasia or septal
thickening. However, when calcification is severe, a des-
moplastic reaction may occur and result in interstitial fi-
brosis. This fibrosis, rather than the calcium per se, is
thought to account for the development of respiratory
symptoms and disturbed pulmonary function.

MPC is associated most frequently with an in-
creased calcium-phosphate product as a result of hyper-
calcemia and/or hyperphosphatemia. This product is
about 40 mg/ dl in normal subjects, and metastatic calci-
fications are most likely to develop when it exceeds 70 mg/ dl.

Causes

A variety of disorders can be the cause of metastatic pul-
monary calcinosis.

- Chronic renal failure: considered as the commonest
cause

- Primary and secondary hyperparathyroidism

- Vitamin D intoxication

- Sarcoidosis

- Intravenous calcium therapy

- Milk-alkali syndrome

- Multiple myeloma

- Massive osteolysis caused by metastases
Distribution

Metastatic pulmonary calcification occurs pre-
dominantly in the upper lobes. This is thought to be due
to a higher ventilation-to-perfusion ratio in the apices,
hence less CO, pressure and a more alkaline environment.

Clinical features

Usually patients with MPC are asymptomatic.
When symptomatic, they present with nonspecific symp-
toms which include dyspnea and non-productive cough.
Restrictive lung function, decreased diffusing capacity
and hypoxemia may also occur. Rarely acute respiratory
failure has also been described in patients with MPC.
Thus, diagnosis is usually made only on strong clinical
suspicion in the background of persistent pulmonary in-
filtrates despite treatment in the presence of hypercalce-
mia.

Chest Xrays are often normal or demonstrate non-
specific findings. High-resolution computed tomography
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(HRCT) is more accurate than chest radiography for de-
lineating parenchymal opacities and calcification and
may allow a presumptive diagnosis of MPC, thereby
avoiding invasive procedures like lung biopsy.

MPC usually has a chronic course but it may oc-
cur relatively acutely within several weeks to months .In
chronic renal failure resolution of pulmonary calcifica-
tion may occur after parathyroidectomy, renal transplan-
tation, or dialysis. Spontaneous resolution of changes has
also been described in patients with MPC

Radiographic features
Plain radiograph

The plain chest radiograph has low sensitivity in
detecting small quantities of calcium and therefore ap-
pears normal in most of the cases. Non-specific air space
consolidation, mimicking pulmonary edema or pneumo-
nia is the most common pattern seen if the chest radio-
graphs are abnormal.

CT

Metastatic Pulmonary Calcification is usually
characterized by centrilobular nodular fluffy ground-glass
opacities that may or may not appear calcified. Patterns of
pulmonary calcifications can be punctuate within nodu-
lar opacities, ring-like, or diffuse, involving the entire nod-
ule or consolidation area . These findings suggest the depo-
sition of calcium salts in the alveolar walls around the
terminal bronchioles.CT described patterns include mul-
tiple diffuse calcified nodules, diffuse or patchy areas of
ground-glass opacity or consolidation, and confluent
dense parenchymal consolidation with lobar distribu-
tion??.

Other patterns seen are:

- Peripheral reticular opacities associated with
small, calcified nodules

- Pleural effusion
- Vascular calcification within the chest wall.

Even though the primary pathology in MPC is purely in-
terstitial, interlobular septal thickening is not seen in MPC.
This is because the predominant sites of calcium deposi-
tion are the alveolar septa, the pulmonary arterioles and
bronchioles.

Magnetic resonance imaging
A signal void or reduction in signal intensity is
the most common finding. MPC appears hyperintense on

T1-weighted images and to have a higher lesion/muscle
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signal-intensity ratio on T1-weighted than on T2-weighted
images

Bone scan

Increased uptake in pulmonary opacities is diag-
nostic of MPC.This. may help in early diagnosis as these
findings appear before plain radiographic abnormalities.

Nuclear imaging

Nuclear imaging with technetium-99m-
methylenediphosphonate (Tc99m-MDP) may be a more
specific and less expensive method for diagnosis. Radio-
nuclide imaging is probably the most sensitive technique
for the early detection of MPC. Some authors have recom-
mended the use of scintigraphy as part of the evaluation
of dyspnea in patients with chronic renal failure®.

Treatment and prognosis

Overall prognosis will depend on the underlying
cause. Majority of patients with renal failure and non-
progressive asymptomatic MPC do not require any treat-
ment specific to MPC. Treatments used with some success
in patients with symptomatic disease include attempts to
normalize calcium and phosphate biochemistry by using
bisphosphonate, curative parathyroidectomy, renal trans-
plant, or definitive dialysis
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Radiology Quiz

Localised hypertranslucency in AECOP

Vishnu Sharma. M.

Case summary

A 65-year-old gentleman who is a known case of
COPD, on regular inhaled medication was admitted with
asudden increase in breathlessness and right-sided chest
pain since one day. There was no history of an increase in
cough, purulent sputum or other respiratory symptomes.
He had no cardiac or GI symptom:s.

Fig 1: Chest x-ray PA view

What is the diagnosis from the Chest X-ray ?

A. Large bulla on the right side.

B. Encysted pneumothorax right side.

C. Massive pulmonary embolism on the right side.
D. Artefact mimicking pneumothorax on right side.
E. Swyer-James (MacLeod) syndrome.

Answer - B.

On the right side,there is a hyper translucent area de-
void of bronchovascular markings which is medially
bounded by visceral pleural line. Collapsed lung is seen
medial to this.This is characteristic of pneumothorax'. In
a typical pneumothorax,the lung will collapse towards
the hilum in a curvilinear fashion, maximum air being
collected at the apex?. In encysted pneumothorax,the air is
trapped in a localized area of the pleural cavity due to
pre-existing pleural adhesions.
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Encysted pneumothorax should be differentiated from
other causes of a localized area of hyper translucency. Ina
patient with COPD, skinfold artefact and emphysematous
bulla will closely mimic encysted pneumothorax. In pneu-
mothorax, the visceral pleural line will be a thin, sharply
defined white line. There may shift of the mediastinum to
the opposite side in tension pneumothorax.In skin fold
artefact the line is usually broad, ill-defined medially and
will be outlined by a sharp linear lucent (dark) line later In
bulla visceral pleural line is not seen. Instead,a thin mar-
gin of the bulla is seen all aroundthe area of hyper
translucency. HRCT thorax will show air outlining both
sides of the bulla wall parallel to the chest wall. This is
known as double wall sign®.Bulla does not conform to the
contour of costophrenic sulcus. Bulla is concave toward
the chest wall.

Massive pulmonary embolism with occlusion of the
main pulmonary artery can lead oligemia. The affected
lung field may appear hyper translucent. Pulmonary ar-
tery proximal to occlusion will be dilated which may be
visible in the radiograph® Westermark sign is a radio-
graphic sign in pulmonary embolism which represents
oligemia. In pulmonary embolism decreased vasculariza-
tion at the lung periphery may be seen due to embolus or
reflex vasoconstriction’.But these signs of pulmonary em-
bolism can be differentiated from encysted pneumothorax
because of the absence of other radiological signs of pneu-
mothorax.

Swyer-James-MacLeod syndrome is a rare entity
associated with post-infectious bronchiolitis obliterans
occurring in childhood. It is characterized by hypoplasia
and/or agenesis of the pulmonary arteries resulting in
hypoperfusion of pulmonary parenchyma. Chest radio-
graphs show the affected part of the lung is smaller and
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hyper translucent. The majority are diagnosed in child-
hood®.

The most common cause for pneumothorax in a
patient with COPD is rupture of paraseptal emphysema-
tous bulla’®. Bulla is common in COPD patients. A careful
history, physical examination, comparison of previous
radiographs and HRCT thorax will help to differentiate
bulla from encysted pneumothorax™.

Most common cause for exacerbation of breath-
lessness in COPD is airway infection. When a patient with
COPD presents with acute exacerbation without symp-
toms or signs of airway infection other causes for breath-
lessness should be evaluated. These include cardiac
causes like left ventricular dysfunction, acute myocardial
infarction, cardiogenic pulmonary oedema, cardiac ar-
rhythmia, pneumothorax, pleural effusion, pulmonary
embolism, bronchogenic carcinoma,collapse of lung, pneu-
monia, and metabolic acidosis. These conditions can co-
exist with COPD and hence all hospitalized AECOPD
patients should be screened for this conditions™.

Most of the pneumothorax in COPD occurs during
exacerbation. This may be due to hyperinflation due to
airway obstruction or positive pressure ventilation. Most
often chest x-ray will help to make the diagnosis. Major-
ity of COPD patients with a pneumothorax will be symp-
tomatic even if the air collection is small and encysted.
Hence intercostal tube drain is usually indicated™. Re-
currence of pneumothorax is common in COPD patients
due to the underlying bulla. Hence pleurodesis is indi-
cated in these patients™.

In the case of encysted pneumothorax, the site for in-
tercostal tube drain insertion mustbe decided after a care-
ful clinical and radiological examination. A lateral chest
radiograph is essential. When chest x-ray shows multiple
encystments HRCT of thorax and thoracoscopy may be
needed™

Learning points.

N

Pneumothorax is one of the causes for acute ex-
acerbation of breathlessness in COPD. Encysted pneu-
mothorax needs to be differentiated from bulla and other
causes for localizedhyper translucency. Most of these
patients will require intercostal tube drain and
pleurodesis.
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Case Report

Anthraco-fibrosis-A masquerader?

Mithali Panwala!, Sharada Nair?, V. Kesavan Nair?

Introduction

Anthraco fibrosis is a rare condition which has many clinical and radiological features mimicking or masquer-
ading as pulmonary tuberculosis, carcinoma bronchus and silicosis. The biopsy from the lung lesion is the clincher in
the diagnosis.

Abstract

We are presenting here a case of anthracofibrosis in a manual labourer who was working in the stone -cutting
and tiles industry. He was engaged in the job actively for years though he was having co- morbidities like diabetes
mellitus, tuberculosis etc. A heavy smoker with a smoking index of 600, he presented with chronic cough, dyspnoea,
chest pain and melena. His investigations showed ECG changes suggestive of coronary artery disease and chest X-ray
with right upper lobe cavitation and nodules in both lungs. Bronchoscopy revealed bluish pigmentation and nodules
in the air ways and narrowing of the bronch in certain areas suggestive of bronchial stenosis. Bronchoscopic biopsy
revealed only chronic inflammatory cells. Subsequently, CT guided tru-cut biopsy from the right upper lobe lesion
confirmed features of anthracofibrosis. Though there are lakhs of people in India working in the construction industry
with work involving stone and tile cutting etc., reports about anthraco fibrosis have been few and far between. Hence
this report.

Key words: Anthracofibrosis, tru cut biopsy, silicosis

Case report

A 48-year-old gentleman, manual labourer for years
and who had cut stone and tiles for most of his working
life, presented with cough and dyspnoea of 2 years dura-
tion, and acute-onset left sided chest pain of 1-day dura-
tion. No recent h/ o fever, haemoptysis or weight loss. He
was a diabetic for more than 5 years and had taken 2
courses of anti-tuberculous treatment one for 2 months
and later for 8 months in view of chronic cough with mu-
copurulent expectoration and X-ray lesions suggestive of
tuberculosis, from local hospital although his sputum was

never positive for AFB.
Figure 1 X-ray Chest showing cavitating mass right up-

He had no hypertension, Ischemic heart disease, ma- per lobe and nodules in both lungs.

jor surgery or asthma in the past. He used to smoke 20

cigarettes per day for about 30 years and also consumed
ethanol regularly.

On examination, the patient was alert, PR- 104/ min-
20/min, BP-124/80mmhg, Spo2- 94% on room air. Pallor
and clubbing were present but no lymphadenopathy, ict-
erus or oedema. Respiratory system examination revealed
bilateral wheeze and crackles over the bases. The heart
sounds were normal with no murmur. The abdomen was
soft with no tenderness or any free fluid
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CT thorax (figure 2a, 2b) showed thick irregular walled
cavity, along with nodules in both lungs. Interstitial fibro-
sis with traction bronchiectasis was seen in the lower
lobes.
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Figure 2a, 2b: CT chest showing thick walled cav-
ity in right upper lobe with multiple speculated
nodules in both lung fields.

Fig 3. Bronchoscopy showing narrowing of the bron-
chus and the bluish pigmentation

Fig 4: Histopathology slides showing focal collection of

spindle cells simulating microgranuloma and fibrosis,
with no evidence of malignancy. Black pigment granules
were seen in some histiocytes

Investigations

His routine blood investigations including liver and re-
nal functions were normal. Xray chest (figure 1) showed
a cavitating mass in the right upper zone and bilateral
nodules and fibrosis.

Bronchoscopy (figure 3) showed bluish black pigmen-
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tation of mucosa in right intermediate bronchus with nar-
rowing of the lumen which was suggestive of anthraco-
fibrosis. In view of the history of working with marbles
and tiles, anthraco-silicosis was also thought of.

Bronchoscopic biopsy showed bronchial mucosa with
chronic inflammation and suspicious foci of
microgranuloma. Black pigment granules were seen in
some histiocytes. There was no evidence of any neoplasm.

CT guided tru-cut biopsy from the right upper lobe
lesion was suggestive of pneumoconiosis, probably car-
bon pigment related (Anthracosis with fibrosis and ne-
crosis). There was no evidence of silicosis in the speci-
mens studied.(Fig 4)

Whole body PET CT showed moderate degree of in-
creased FDG uptake in right upper lobe cavitary lesion,
multiple parenchymal nodular lesions and mediastinal
lymph nodes-reported likely to be benign in nature with
no evidence of active disease in lung at present.

Discussion

Anthracosis refers to blackish pigmentation of the tra-
cheobronchial tree (involving both mucosal and submu-
cosal layers) and lung parenchyma, or black pigmenta-
tion in macrophages which is caused by the deposit of
carbon, silica, and quartz particles. When anthracosis is
associated with mucosal proliferation resulting in lumi-
nal obliteration and/or obstruction, it is referred to as
anthracofibrosis. This was first described by Chung et al.
in 1998 as a disease that was associated with tuberculo-
sis in Korea.! However; later reports suggested a strong
association with biomass fuel smoke exposure, and ex-
posure to mineral dusts, coal, silica, and mica.

It is a benign condition which may progress very
slowly, and can finally lead to gradually progressive bron-
chial stenosis. According to Han FF, Yang et al* the patho-
genesis and diagnosis of bronchial anthracofibrosis (BAF)
are currently not clear, although it may be related to tu-
berculosis or bio-fuel inhalation. The study by Virendra
Singh et al’ concluded that there is a strong association of
Anthracofibrosis with pulmonary tuberculosis and not
with biomass fuel exposure. But later, studies came from
Ladakh, in Jammu and Kashmir, India which is ata high
level above sea. The houses in Ladakh have fireplaces
inside the house, which use partially burnt wood/dung
with smoke. People usually remain indoors during win-
ter and cooking is also usually done in the same room.
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Hence, they get exposed to smoke, soot etc. and develop
anthracofibrosis.* Occupational anthracofibrosis was
described from U .K. in 2008°and from U.S.A in 2014.°In
India also, there must be a high incidence of
anthracofibrosis, as there are lakhs of workers in the build-
ing-construction industry who do not use any kind of
protective wear.BAF is also seen in elderly ladies in India
who spend long hours cooking with firewood, getting
exposed to dense smoke in poorly ventilated kitchens’
Several studies show that there is no gender predisposi-
tion for this condition.?

The diagnosis is important because most of the pa-
tients have clinical, radiologic and bronchoscopic
changes that suggest malignancy. Hence, unnecessary
thoracotomies can be avoided if diagnosis by biopsy is
available.

Diagnostic criteria for bronchial anthracofibrosis
adopted by several other authors include: (a) prolonged
history of biomass fuel smoke exposure (b) bronchial nar-
rowing on HRCT and (c) bronchoscopy by visualization
of bluish-black mucosal anthracotic pigmentation along
with narrowing/ distortion of the affected bronchus. Bron-
choscopy in Anthracofibrosis usually reveals inflamma-
tory bronchial stenosis with overlying deep blue (anthra-
cotic) pigmentation. Microscopy shows carbon pigment
in alveolar and interstitial macrophages, in connective
tissue and lymphatics.’

The radiological picture of anthracofibrosis in our
case is similar to that of several other cases described in
literature. It includes multifocal bronchial narrowing ™,
per bronchial soft-tissue thickening/ cuffing, fibrosis with
traction bronchiectasis and/ orinterstitial involvement in
the form of nodular or reticulonodular opacities. Among
this fibrosis with interstitial thickening in the lower parts
of the lungs were present in our case.

Anthracofibrosis has been noted to be associated with
malignancy, chronic obstructive pulmonary disease
(COPD), recurrent pneumonias, and tuberculosis, hence
all affected patients need close follow-up.*?

No established treatment has been reported so far for
anthracofibrosis. Bronchodilators (short or long acting),
corticosteroids (inhaled or systemic) and antibiotics may
be given as empirical treatment.®In cases of severe local-
ized bronchial obstruction of large airways, bronchial
stents may be used.™
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The possibility of anthracosis or anthraco-fibrosis to
be thought of, in any patient with long standing history of
working with marble/tiles/coal/stone cutting. Anthraco-
fibrosis must be much more common than what is re-
ported. This patient also had malignancy elsewhere in
the stomach but a second primary in the lung could not be
proved and had cavitation and nodules which are most
commonly seen in tuberculosis. The clinical and radio-
logical differential diagnoses were Silicosis with PMF,
carcinoma bronchus, pulmonary tuberculosis in view of
the presence of cavitating mass in the right upper lobe,
nodules and the interstitial fibrosis in the lower lobes.
The diagnosis was missed during the initial stages. It is
the lung biopsy from the right upper lobe mass which
confirmed the diagnosis. This case is presented because
this rare condition may masquerade as tuberculosis, sili-
cosis or lung malignancy which are much more common
in India.
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Case Report

An unusual case of granulomatous pleural effusion

Sujith Varghese Abraham?!, Ameer K.A2, Padmanabhan Arjun3

Abstract

A 56 year old female, a case of EPTB - left sided pleural effusion was evaluated for lack of response to ATT. She
underwent pleuroscopy which showed multiple discrete greyish lesions on parietal pleura and biopsy revealed
granulomatous lesion. Despite the continuation of ATT for another 2 weeks, the chest tube inserted post pleuroscopy
drained 500ml/day. PET CT showed metabolically active mediastinal adenopathy and splenomegaly. She under-
went mediastinoscopy and biopsy of the mediastinal node which revealed non-necrotizing granulomas highly sug-
gestive of sarcoidosis. Steroid was initiated and ATT medications were stopped considering sarcoidosis as the diag-
nosis. Her effusion subsided subsequently and became asymptomatic. She has had no recurrence on follow up so far.

Introduction

Sarcoidosis is a multi-system granulomatous dis-
order of unknown etiology, which was first described by
Hutchison in 1878. It usually presents in patients between
20 and 60 years of age. Mediastinal lymph nodes and lung
parenchyma are the most frequently affected. Pleural in-
volvement in the form of pleural thickening, chylothorax,
pneumothorax and effusion are rare manifestations.
Though pleural effusions are seen rarely in sarcoidosis
patients during their natural course of diseases, effusion
as a presenting symptom is very unusual. Here, we are
presenting a case of a 56-year-old female who presented
with massive left-sided pleural effusion which was later
confirmed to be sarcoidosis as per the histology and treat-
ment response to steroids.

Case Report

A 56-year-old female, non-smoker, with no prior
history of any respiratory or cardiac illness presented to
our department with complaints of intermittent fever, chest
pain and exertional dyspnea of two-month duration. She
had a history of significant weight loss of about 10 kg in 3
months with loss of appetite. She did not have any his-
tory suggestive of connective tissue diseases, or history of
any chemical or organic exposures orradiation or any pro-
longed drug intake. For the same complaints, she was
started on empirical anti-tubercular chemotherapy (ATT)
from elsewhere, after a diagnostic pleural aspiration which
showed lymphocyte-predominant, exudative effusion.
Since symptoms persisted despite ATT for 1 month, she
was referred to our centre for further management.
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On examination, she was found to have features
of left-sided massive pleural effusion, while examination
of other systems was unremarkable. Her complete blood
count, hepatic and renal panels were normal. Thyroid
function test was also normal. Postero-anterior view of
her chest radiograph showed massive effusion of the left
side with mediastinal shift (Figure 1). Contrast-enhanced
CT scan of the chest showed massive left-sided pleural
effusion. Sputum smear examination for acid-fast bacilli
by ZN staining and MTB-PCR CBNAAT were negative.
Diagnostic pleural aspiration revealed pauci-cellular, lym-
phocyte rich exudative effusion with high protein (4.16
g/dl) and low adenosine deaminase (ADA) of 19.3. The
patient underwent pleuroscopic evaluation. Multiple dis-
crete greyish nodular lesions were seen in the parietal
pleura (Figure 2). Histopathology reports of the biopsy
specimens were suggestive of granulomatous inflamma-
tion. Based on the biopsy reports, anti-tuberculous che-
motherapy was continued with pleural tuberculosis as
the primary diagnosis. However, alow ADA was a point
against tubercular etiology.
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Despite another 2 weeks (total one and half
months) of ATT, her symptoms persisted and an intercos-
tal tube inserted post pleuroscopy drained average 500ml/
day. Hence, further investigations to rule out other diag-
nosis were done. Her electrocardiogram was normal and
echocardiography showed good biventricular function
with normal ejection fraction. Ultrasound scan of the ab-
domen was normal with no ascites or organomegaly. Se-
rum angiotensin-converting enzyme(ACE) levels was nor-
mal -32.52 U/L (normal 12-68 U/ L), while her serum cal-
cium was low -7.5 mg /dl(normal 8.6 to 10.2 mg/dl) with
a high 24-hour urinary calcium was 226 mg/dl (normal
50 to 150 mg/dl). Her connective tissue work-up which
included rheumatoid factor, anti-nuclear antibody,
antineutrophil cytoplasmic antibodies and Anti-ds-DNA
were negative.A tuberculin skin test was done and was
negative. An 18-FDG whole-body positron emission to-
mography/CT was done to rule out metastatic malig-
nancy. It showed moderate left pleural effusion, mildly
metabolic mediastinal lymphadenopathy and metaboli-
cally active moderate splenomegaly with no evidence of
metabolically active distant lymph node/liver/skeletal /
any other organ involvement (Figure 3). The differential
diagnosis considered at this point of time were granulo-
matous disease/infection like tuberculosis and malig-
nancy probably lymphoma but less likely lung cancer.
Based on the PET CT, it was decided to proceed with me-
diastinoscopy and biopsy of the mediastinal nodes to ar-
rive at a definite diagnosis. The histology of the excised
mediastinal lymph node station 7 showed closely arranged
non-caseating granuloma composed of epithelioid histio-
cytes and several multinucleated giant cells with star-
shaped eosinophilic inclusions “asteroid bodies”, highly
suggestive of sarcoidosis. Special stains- Ziehl Neelsen
for AFB and PAS stain for fungal organisms were nega-
tive. CBNAAT of the excised lymph node sample was also
negative. A QuantiFERON TB gold test done was also
negative. Thus, the diagnosis of sarcoidosis, as the etiol-
ogy of the pleural effusion was inferred. She was started
on appropriate dose of steroids and discharged after re-
moval of ICD tube.

On follow-up imaging with Chest X-ray PA view
after 2 months, (Figure. 4), there was complete resolution
of effusion and she was clinically better. Her anti-tubercu-
lous chemotherapy was stopped following negative AFB
culture reports and continued on steroids. She was then
follow-up for 8 months and found to have no recurrence
of effusion/ other systemic features of sarcoidosis.
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Figure 1: Chest X-ray showing left massive effusion in the
first image and post pleuroscopy - ICD in-situ in the sec-
ond image.

Figure 2: Greyish nodules visualized during pleuroscopy
with the biopsy forceps

Figure 3: Metabolically active mediastinal nodes in PET
CT
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Figure 4: chest x-ray showing complete resolution of left
effusion after 2 months

Discussion

Sarcoidosis is a disease that is known to the medi-
cal fraternity for more than 100 years. Features can usu-
ally mimick many diseases including malignancy and
other granulomatous diseases like tuberculosis. Sarcoi-
dosis usually presents with non-specific symptoms and
are asymptomatic in 20-50% of patients. The diagnosis is
mostly incidental when an abnormality is detected on a
chest radiograph obtained for unrelated reasons Though
it is a multi-organ disease, 97% of affected patients have
intra-thoracic involvement®. Bilateral hilar adenopathy
(50-85%), pulmonary parenchymal infiltrates (25-60%) are
the characteristic radiographic findings in sarcoidosis 3*.
Pleural involvement (including pneumothorax, chylotho-
rax, effusion and thickening) is found in 5-10% of cases.
Sarcoidosis with effusion is extremely rare with an inci-
dence ranging from 0.16% to 4% 5-7. Pleural effusion is so
rare in sarcoidosis, that it usually excludes the diagnosis.

Huggins et.al screened 181 outpatient sarcoido-
sis patients with ultrasonography to diagnose pleural ef-
fusion in 2.8% cases, out of which only 1.1% was attrib-
uted to sarcoid pleural involvement’. Another series by
Szwarcberg and colleagues’ studies 61 patients of sarcoi-
dosis with computed tomography and found to have pleu-
ral effusion in 5 patients (8.2%), however, none of them
have tissue diagnosis to prove sarcoid involvement of
pleura®.

The presence of pleural effusion cannot be attrib-
uted to sarcoidosis per se in many cases. Pleural effusion
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in sarcoidosis can be due to direct sarcoid involvement of
pleura leading to increased capillary permeability or in-
flammation of both pleura caused by peripheral lung
granulomas, in which case it will be exudative.
Transudative effusion can also occur due to indirect
causes like a congestive cardiac failure due to direct car-
diac sarcoidosis, trapped lung?®, endobronchial sarcoido-
sis leading to bronchial stenosis and lobar atelectasis™,
lymphatic obstruction leading to chylothorax' and supe-
rior vena cavalobstruction®. Sarcoid effusions are typi-
cally paucicellular, lymphocytic-predominant, and exu-
dative. Another characteristic feature described is protein-
LDH discordance i.e., exudative by protein criteria and
transudate by LDH criteria, supporting the view of in-
creased capillary permeability with minimal pleural space
inflammation being the causative mechanism in the for-
mation of pleural fluid in sarcoidosis’. Even, pleural fluid
CD4/CDS8 ratio was also utilized in the diagnosis of sar-
coid pleural effusion. Kumagai et.al utilised CD4/CD8
ratio of pleural fluid obtained by thoracocentesis, which
was increased to 5.62 (higher than the ratio of mean +2
standard deviation value of pleural tuberculosis) to sub-
stantiate the diagnosis already made by histological ex-
amination of more than one organ specimen 3.

To the best of our knowledge, there is only one
case in literature, which reports pleural effusion as the
presenting symptom of sarcoidosis. However, in that case,
the effusion was bilateral and was not exclusively attrib-
uted to sarcoidosis alone, as the patient had congestive
heart failure also, which could have accounted for effu-
sion™. A review of sarcoidosis from our centre, out of 66
patients with biopsy-proven sarcoidosis diagnosed from
June 2016 to April 2020, this was the only case having
pleural effusion. Sarcoidosis was not considered among
the various differential diagnosis as an effusion in a case
of sarcoidosis was very unlikely. Sarcoidosis is a diagno-
sis of exclusion. In a tuberculosis endemic country like
India, biopsy finding of granuloma almost always points
towards to tuberculosis, unless proved otherwise. This
was a diagnostic dilemma as she did not respond to ATT,
which made investigations to rule out other granuloma-
tous conditions, a necessity. The diagnosis of sarcoido-
sis, in this case, was affirmed by histopathological evi-
dence of sarcoidosis from two different organ systems and
all microbiological investigations and investigations on
malignancy being negative. After initiation of oral steroids,
the patient reported significant clinical improvement with
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complete resolution of pleural fluid, which also confirms

sarcoidosis as the etiology of pleural effusion in this case.
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Case Report

Yellow Nail Syndrome

Sharada Nair!, V. Kesavan Nair?

Abstract

The “Yellow Nail Syndrome’ is a condition characterized by yellowish- brown finger and toe nails, lymphedema
of the legs and pleural effusion. It is a rare condition, reported infrequently in literature. This report is of a case of yellow
nail syndrome in a 32-year-old female, native of Maldives. She had noticed yellowing of nails along with symptoms of
allergic rhinitis ten years ago. She was diagnosed to have asthma with cor-pulmonale from elsewhere. She came here
for surgical treatment of leg edema. She was also found to have yellow nails with allergic rhinitis and asthma. There
was no evidence of bronchiectasis or pleural effusion which are the usual reported associations. Cardiac evaluation
done revealed no abnormality. Bilateral inguinal nodo-venous shunt was done which relieved her edema to a large
extent. Her diagnosis was delayed for nearly ten years entailing a lot of financial burden and mental strain.

Key words: Yellow nails, lymphedema, pleural effusion, allergic diathesis

Introduction

We are presenting a case of “Yellow nail syndrome’
with yellow finger and toe nails, and lymphedema in a
32-year-old female. She came to the hospital for the surgical
management of her lymphedema which was refractory
even after medical management. She had coexistent allergic
rhinitis and asthma. There was no pleural effusion. As it
is arare condition, the diagnosis was missed by physicians
in India and Sri Lanka.

Case Report

A 32-year-old house-wife from Maldives
presented to the Plastic surgery department of our hospital
for complaints of edema of legs of ten years duration. The
swelling had not subsided in spite of treatment from
various physicians. Though the swelling never increased
beyond a certain level, she found it difficult to use footwear
and hence wanted to undergo surgical treatment for the
edema. As she was having recurrent attacks of allergic
rhinitis and recurrent breathlessness, she was referred to
the Respiratory medicine department for pre-operative
evaluation.

Patient had noticed yellowing of fingers and toe
nails for 10 years, concurrently she also noticed symptoms
of allergic rhinitis with episodic breathlessness with
wheezing. She had a battery of tests done in Sri Lanka
and later in India by physicians, chest physicians and
cardiologists over a period of nine years. Though none of
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the tests were conclusive, the final verdict was ‘reactive
airway disease with cor pulmonale’, even though no
echocardiographic evidence of cor pulmonale.

General examination showed a moderately built
lady with no respiratory distress. There was no clubbing
or cyanosis but the finger and toe nails were yellowish
with increased curvature(Figures 1&3). The toe nails were
deformed, with onycholysis and absence of cuticle. The
lymphedema of legs was without much

lichenification.(Fig.1&2).

Respiratory system examination showed presence
congested nasal mucosa with no polyps. There was
bilateral wheeze but no crackles.

Routine examination of blood and urine did not
reveal any abnormality except a mild eosinophilia of 9%.
The serum IgE level was normal,(140IU/ml). The X-ray
chest was normal. The sputum AFB was negative and the
sputum did not grow any organism. HRTC was done, but
revealed no abnormalities.

The ECG and the echocardiogram were within
normal limits. The lung function test showed obstructive
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Figure 1& 2: Thelegs and feet showing oedema legs and
yellowish brown toe nails

Figure2: Showing odema legs and yellowish brown toe
nails

Fig:3 Finger nails showing yellow brown colour
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abnormality with good reversibility to inhaled
bronchodilator.

The lympho-scintigraphy showed reduced
lymphatic drainage in the lower limbs with hold-up at
the ankle and popliteal levels.

The patient underwent bilateral nodo-venous
anastomoses where the inguinal lymph nodes were
anastomosed to the adjacent veins, under spinal
anesthesia, after controlling her respiratory symptoms. Her
lymphedema legs showed good improvement at 2 months’
follow up.

Discussion

The association of primary lymphedema of legs
and yellow nails was initially reported by Samman and
White in 1964.' Pleural effusion was later noted by
Emerson.? The case reported by the author *in 1996, was
in a 40-year-old male who had all the three classical
features but the diagnosis may have been missed as he
came from a place where filariasis was rampant. The
present case differs in the fact that it was detected in a
Maldivian female and the features are yellow nails and
intractable lymphedema. Though most of the cases have
been reported in Caucasians, cases have been seen in
Indians also. The diagnosis was delayed probably because
of lack of awareness of this rare condition. This case is
presented to create awareness about this rare condition.

Yellow nails syndrome is classically described
with a triad of yellow and thickened nails, lymphedema
and respiratory manifestations (bronchietasis/pleural
effusion / chronic cough). How ever only two out of the
three is essential for diagnosing this condition, with nail
abnormality being mandatory.

It is more frequently an isolated condition, but
may be associated with other diseases implicating the lym-
phatic system, autoimmune diseases or cancers. Though
the exact etiology of the association of signs is debated, it
is believed to be due to lymphatic hypoplasia at the sites
of involvement.* The other conditions which may be asso-
ciated are bronchiectasis, sinusitis etc*It is possible that
these conditions could be due to recurrent infections as a
sequelae of an allergic diathesis as in the present case. We
could not gather any literature implicating atopy in such
patients. Another rare association is pericardial effusion.®

Although, spontaneous remission of the nail
changes has been observed in up to 30% cases, most pa-
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tients desire treatment due to its unaesthetic appearance.
Oral vitamin E, topical triazole antifungals, oral zinc sul-
phate, intralesional corticosteroids have been tried alone
or in combination. Treatment of lymphedema comprises
of several components which include elastic low-stretch
bandaging, skin/nail care (to reduce infection) and exer-
cises to aid lymph drainage. Pulmonary manifestations
may also be managed conservatively. Recurrent and/or
large pleural effusions may need medical pleurodesis/
decortication/ pleural-peritoneal shunts.
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Case Report

Pulmonary vasculitis as initial manifestation of Rheumatoid arthritis

Suhas H S!, Sundaram P?

Abstract

Rheumatoid arthritis (RA) is an autoimmune disorder of unknown aetiology that characteristically causes
progressive, symmetric erosive destruction of bone and cartilage which can lead to deformities that may be often
debilitating.

Although joint involvement is the primary manifestation of rheumatoid arthritis, there have been many instances
where it can primarily present with extra articular manifestation in the form of subcutaneous nodule formation,
vasculitis, inflammatory changes in the eyes, pericardial involvement and lung involvement.

Involvement of respiratory system may be seen in 30-40% patients of rheumatoid arthritis and in 10% of the
patients, involvement of the respiratory system may be the initial manifestation and may precede the articular
manifestations. It may present in the form of parenchymal involvement manifesting as interstitial lung disease, airway
abnormality or with pleural involvement presenting as pleural effusion and rarely may present as pulmonary vasculitis.

We present a rare case of 60-year-old man presenting with pulmonary vasculitis in the form cavitating nodule
with effusion with high levels of anti-cyclic citrullinated peptide (anti CCP) and RA levels.

Keywords: Pulmonary vasculitis, Rheumatoid arthritis, Cavitating nodule

Introduction of ATT, the pulmonary complaints persisted and there

Pulmonary involvement in rheumatoid arthritis was worsening clinically and radiologically and hence

is seen in 30-40% patients and in 10-12% patients it might
be the initial presentation of RA *. It is associated with
significant morbidity and is the second leading cause of
RA-associated mortality. Pulmonary vasculitis, a rare
manifestation of RA, is typically identified in those with
long-standing severe forms of RA 2. A recent study has
demonstrated that anti-cyclic citrullinated peptide (CCP)
positive individuals with airways or interstitial lung

followed up with us for further management.

disease may represent a pre-articular RA phenotype®. In
this report, we describe a patient who presented with
cavitating nodule with pleural effusion secondary to
pulmonary vasculitis with a positive anti-CCP antibody
as initial presentation of RA.

Case Report

60-year-old man presented to us with complaints Figure 1 : Chest X ray showing presence of left sided

of progressive dyspnoea and cough associated with pleural effusion with left lower zone patchy opacity.

copious expectoration and fever since 4-5 months. There

was no history of joint pain, rashes or Raynaud’s
h . He had been initially di d as left sided
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On general examination, vitals were stable. On
respiratory system examination, there was presence of
crackles on left infrascapular and left infraaxillary area.
Other systemic examination was unremarkable.

He was evaluated with Chest radiograph which
revealed presence of left lower zone cavitating nodule
(Figure 2). High resolution computerised tomography of
thorax (HRCT) done showed the presence of left lower
lobe cavitatory lesion (Figure 3). Sputum investigations
were negative for tuberculosis and other infections. Renal
function test and urine microscopy was normal. ENT
evaluation for upper airway was normal. Hence subjected
to CT guided biopsy of the cavitating lesion which revealed
necrotising pneumonia with no evidence of malignancy
or granulomas. Bronchoscopy was done and subsequently
biopsy was taken from left lower lobe which revealed
perivascular neutrophilic infiltration involving the three
layers of vessel in a background of necrotising pneumonia
(Figure 4).

Figure 2 : Chest x ray showing the presence of left lower
zone cavitating nodule

As there was perivascular infiltration with neutrophils
on biopsy, the patient was investigated to find out the
aetiology of vasculitis. RA factor and anti CCP were highly
positive for him, while the other factors of ANA profile
and ANCA were negative. Hence a diagnosis of cavitating
pulmonary nodule secondary to rheumatoid arthritis was
made. Patient was referred to rheumatology services and
initiated on immunosuppressive therapy with steroids.
Following 6 weeks of administration there was complete
resolution of left lower lobe cavitating nodule (Figure 5).
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Discussion

Rheumatoid arthritis is a chronic inflammatory
disorder of autoimmune aetiology characterised by
symmetrical erosive destruction of cartilage and bone.
Usual manifestation is symmetrical involvement of small
joints in hand and feet, which may subsequently lead to
deformities. Extra articular manifestation may often be the
initial presentation of Rheumatoid arthritis which may
be in the form of lung involvement, eye involvement,
subcutaneous nodule formation, neurological
involvement and cardiac involvement *°.

Lung involvement often contributes to significant
morbidity and mortality. It may manifest with the airway
involvement, parenchymal involvement, pleural
involvement or pulmonary vasculature involvement. Lung
parenchyma is most often affected manifesting in the form
of interstitial lung disease. Pleural involvement may
manifest in the form of pleural effusion, pleural nodules.
Both the upper airway and the lower airway may be
involved. It may present as cricoartenoid joint arthritis or
glottis stenosis and may present as bronchiectasis or
obliterative bronchiolitis.

Vasculitis is a well-recognized extra-articular
manifestation of RA; however, it is usually associated with
long-standing, severe sero-positive disease®”. Vasculitis
associated with RA may present in the skin with pyoderma
gangrenosum, nervous system with mononeuritis
multiplex, or may involve other organs such as the lungs.
In the lungs, vasculitis may present with nodular opacities
which may often cavitate often masquerading as infection
or alung abscess. However due to advances in the current
era and with availability of more effective disease
modifying anti-rheumatic drug therapies including
monoclonal antibodies, RA-vasculitis is less commonly
seen.

Rheumatoid vasculitis is characterized by features
of vessel wall destruction often, including necrosis,
leukocytoclasis, and disruption of the internal and
external elastic lamina. An important observation is that
inflammation of greater than three cell layers of the vessel
is a sensitive and specific finding to distinguish
rheumatoid vasculitis from RA without vasculitis or
rheumatoid nodules®.

In our case, patient initially presented as pleural
effusion and subsequently developed left lower lobe
cavitating nodule. We believe that development of effusion
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Figure 3 : CT thorax showing Left lower lobe cavitating nodule

Figure 4 : Histopathology showing perivascular neutrophilic infiltration in a background of necrotising pneumonia

and cavitating nodule is more likely to be secondary to
pulmonary vasculitis which might have been the initial
presentation of rheumatoid arthritis. Because of the high
levels of anti CCP and Rheumatoid factor in serum with
other autoimmune profile being negative and with absence
of clinical features of RA, this might be an extra articular
manifestation of rheumatoid arthritis. There is an
increasing evidence that high levels of anti CCP is more
specific for rheumatoid arthritis and the lung disease may
predate the articular manifestations.

Subsequently on therapy with immunosuppressive
agents there was complete resolution of left lower cavity.

While evaluating any cavitating lesions in the
lung, after ruling out more common infective causes
initially, one should consider connective tissue disorders.
Often they have associated systemic manifestations. A
comprehensive approach to rule out connective tissue
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Figure 5 : Complete resolution of left lower zone nodule
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Table 1: Differential diagnosis of cavitating pulmonary lesions

Infection

Pulmonary tuberculosis

Bacterial abscess or cavitating pneumonia

Septic pulmonary emboli

Other rare infectionsPulmonary coccidioidomycosis
Pulmonary actinomycosis / thoracic Actinomycosis
Pulmonary nocardiosisMelioidosis

Pulmonary cryptococcosis

Malignancy

Adenocarcinoma

Small cell carcinoma

Sarcoma

Non infective granuloma

Rheumatoid arthritis

Wegener’s granulomatosis

Vascular causes Pulmonary infarct
Trauma Pneumatoceles
Congenital CCAM(Congenital cystic adenomatoid malformation)

Sequestration

Bronchogenic cyst

disorders including clinical, radiological and serological
tests needs to be done.

Rheumatoid arthritis may present with initial
manifestation as pulmonary vasculitis and subsequently
patient may develop arthritis. To our knowledge this is
only the second case that has been reported where the
initial manifestation of rheumatoid arthritis may be
pulmonary vasculties.
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Obituary

Remembrance - Dr. P.Ravindran

Saturday 3* April 2021 is an unforgettable day in the his-
tory of Pulmonary Medicine of Kerala when we lost Dr.
P.RAVINDRAN, a Doyen in Pulmonary Medicine of In-
ternational acclaim quite unexpectedly. It was a sad mo-
ment for all who loved and respected him , both in the
medical community and the public.

Dr. PRAVINDRAN who was born on 20* June 1942 had
his early medical education at Government Medical Col-
lege , Calicut. After passing MBBS in 1965, he joined the
Government Medical College, Trivandrum to pursue post
graduate study in General Medicine. After his post gradu-
ation, he joined the Medical Education Department, at
Government Medical College , Calicut as tutor in TB and
Chest Diseases. He was soon deputed for DTCD ( at that
time there was no MD in TB and Chest Diseases) to
BANARAS Hindu University. After the successful comple-
tion of the course, he was appointed Asst.Prof. of TB and
Chest Diseases in Government Medical College,
Trivandrum.

While striving to improve the care of his tuberculosis pa-
tients, he took active interest to start post graduate diploma
in TB and Chest Diseases (DTCD) to impart training for
students. His persistent efforts in this direction was
materialised in 1977 with the starting of DTCD course in
Government Medical College, Trivandrum. In an effort to
further broaden the scope of the speciality, he could con-
vince the then government for the need for MD course in
TB and Respiratory Medicine and was formally launched
in the Government Medical College, Trivandrum in 1984.

He became the professor, later Director and Professor of
TB and Respiratory Medicine Government Medical Col-
lege, Trivandrum. His dedicated work in the realm led to
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the establishment of the first ever Allergen Manufactur-
ing Centre, in the state.

He became the first person from India to be selected for
USAID fellowship in Management of Professionals in
Medical Colleges and clinical epidemiology in Toronto in
1988. He underwent special training in Biostatics , Health
Economics , Health Social Sciences from the Institute of
Medical Sciences, Toronto and McMaster university. On
return he took steps to set up the INDIACLEN,, he being
the founder secretary and later it’s president. Soon Clini-
cal Epidemiology Unit (CEU) was started at Government
Medical College, Trivandrum. Later it was converted into
Clinical Epidemiology Resource and Training Centre
(CERTC)in 1990. He was the Founder, Director of both .
This gave tremendous momentum to clinical research in
the state.

Soon he became elevated to the Vice Principal of Govern-
ment Medical College , Trivandrum which could reveal
the managerial and administrative potentials of
P.Ravindran . He has served University of Kerala as Chair-
man of Doctoral Committee, Chairman Post Graduate
Committee, Member Faculty of Medicine , Member MBBS
pass board , Member Health Science Standing Committee.

He had been the Post Graduate examiner for various uni-
versities across the country and National Board of
Examinations.As a brilliant research scholar he had done
several original research work and got them published in
national and international journals . He had also served
as the editor- in- chief of Lung India.

The Government of Kerala has honoured him with “The
Best Doctor Award’ in 1996 to reciprocate his accomplish-
ments as a doctor in the public sector. He earned the visit-
ing professorship in Yale University, USA in 1990 and
1994. Other noteworthy recognitions include the Best
Alumini Award of Government Medical College Calicut,
OMShivpuri Oration 1997 , Raman Viswanathan Oration
2020 (both National Awards).

He had been conferred Lifetime Achievement Awards by
several organisations like Indian Chest Society and Na-
tional College of Chest Physicians (India) , Academy of
Pulmonary and Critical Care Medicine, Paediatric Allergy
and Immunology Association, Coimbatore Pulmonary
Society , International Asthma Services , Colarado - USA
, World TB Day Lifetime Achievement by the Trivandrum
Association of Pulmonary and Critical Care Medicine.

63



M. Raveendran Nair - Remembrance - Dr. P. Raveendran

Amidst his hectic academic, clinical and administrative
responsibilities, he was in the fore front of many
organisational activities as well. He was president of the
Indian Chest Society , President of National College of
Chest Physicians (India) , President of Indian College of
Allergy, Asthma and Applied Immunology , President of
Academy of Pulmonary and Critical Care Medicine
(APCCM), President of Trivandrum Association of Pul-
monary and Critical Care Medicine (TAPCCM). He was
an active member of American College of Chest Physi-
cians (ACCP). He was the founder patron of Pulmonary
Research Initiative of Trivandrum (PRIOT) .

In 1997, he retired as Vice Principal of Government Medi-
cal College , Trivandrum. Soon after retirement, he joined
the Cosmopolitan Hospital, Trivandrum of which he was
also a shareholder. As in the public sector, here again he
immersed in developing the pulmonary, sleep and criti-
cal care medicine as a trend setter speciality. He initiated
steps to start DNB course in pulmonary Medicine and
was soon entrusted the task of running DNB courses in
other specialities as well. Board.

Dr P Ravindran was a multifaceted personality with tre-
mendous potentials. He was an astute clinician, a prolific
genius, a teacher par excellent, a brilliant researcher and
a superb academician. He used to take care of his ailing
patients with empathy and compassion.

When Novel Coronavirus outbreak happened in China,
he was the first to arrange a session exclusively on “Novel
Corona Virus” at Cosmopolitan Hospital. Since it became
a pandemic, he was instrumental in conducting regular
bimonthly webinars under PRIOT as ‘Chasing Covid19'.
The last session he moderated was on 17" March 2021.

We, individually and collectively are immensely indebted
to Dr P. Ravindran, a giant in Pulmonary Medicine, a Mas-
ter Clinician and above all a magnificent personality, for
transforming and popularising the TB and Chest diseases
in to the high profile pulmonary, sleep and critical care
medicine. It is quite befitting that he is affectionately called
as the ‘Father of Pulmonary Medicine in Kerala’. But in
reality he was an erudite pulmonologist of international
acclaim. He was capable of identifying talents and foster-
ing them.

Though he has left us physically the legacy he left behind
will continue to glow inspiring generations of
pulmonologists to come. We join his family sharing the
sorrow and agony due to his sudden unexpected demise.

Let us pray for his soul to rest in peace and harmony.

To quote his saying * If you choose to be a practising clini-
cian, be prepared for lifelong learning’ . “You should be
reading and learning till you go to the graveyard.’

Dr. P. Ravindran Sir’s glorious innings in the field of Pul-
monary Medicine will be scripted in golden letters in the
annals of Pulmonary Medicine of the State as a legend.

With PRANAMAM and Floral tributes to the fond memory
of Dr. P.Ravindran Sir

Long Live Dr. P. Ravindran Sir

M. Raveendran Nair
Senior Consultant Pulmonologist

Cosmopolitan Hospital , Trivandrum
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GUIDELINES FOR AUTHORS

The merit of the publication lies in its quality and
content. Contributions are invited on any aspect of
Pulmonary and critical care medicine. Articles are accepted
on the basis of significance, scientific perfection and practical
applicability. Authors are requested to base their papers
on the basis of original work carried out by themselves
or their groups. Manuscripts should not be submitted to
more than one journal at a time.

All articles are subjected to a peer review process.
Each article is assessed blindly by one or more referees
depending on the manuscript type and comments sent
back to the authors for revision as required. The Editor’s
decision is final on accepting or rejecting an article.

The types of articles published in the journal are as
follows

1. Editorials
. Reports of original research

. Critical reviews

= W k2

. Meta analysis

. Case reports (series) with discussions
. Radiology pearls

. Educational forum
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. Letters to editor
Manuslcripts should be submitted by e-mail or CD
in M5 Word addressed to,
Dr. Venugopal P.
The Editor in-Chief, Pulmon,

Prof. & Head, Dept. of Pulmonary Medicine,
Govt. T.D. Medical College, Alappuzha, Kerala - 688005

Requirements for submission of manuscript

Presentation of manuscripts should conform with
the Uniform Requirements for Manuscripts Submitted to
Biomedical Journals (see Ann Intern Med 1997;126:36-47).

The manuscript should be accompanied by

1. Covering letter

2. Undertaking by authors

3. Copyright transfer agreement form.
Covering Letter

The covering letter should explain why the paper
should be published in the Pulmon. One of the authors
could be identified as the corresponding author of the
paper, who will bear the responsibility of the contents of
the paper. The name, address, and telephone number of
the corresponding author should be provided for all future
communication related with the publication of the article.
The letter should give any additional information that
may be helpful to the editor, such as the tyvpe of article
and whether the author(s) would be willing to meet the
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cost of reproducing color illustrations.
Undertaking by Author(s)

It is necessary that all the authors give an undertaking
(in the format specified by the journal) indicating their
consent to be co-authors in the sequence indicated on the
title page. Each author should give his or her names as
well as the address and designation current at the time
the work was done, plus a current address for
correspondence including telephone and fax numbers and
email address. A senior author may sign the Undertaking
by Authors for a junior author who has left the institution
and whose whereabouts are not known and take the
responsibility.

Copyright Transfer Agreemnet

Author(s) will be asked to sign a transfer of copyright
agreement, which recognizes the common interest that
both journal and author(s) have in the protection of
copyright. It will also allow us to tackle copyright
infringements ourselves without having to go back to authors
each time. (Format for submission of copyright is provided
at the end of the session.)

Manuscript

Manuscripts should be presented in as concise a form
as possible, typewritten in double space and numbered
consecutively. The contents should be arranged in the
following order:

Title page, Abstract, Key words, Introduction,
Material & Methods, Results, Discussion, Summary,
Acknowledgement and References. Abstract, Tables and
legends for Figures should be typed on separate sheets
and not in continuation of the main text. Figures and
Photographs should be presented in [PEG or GIF format.

Title Page

The title page should carry 1) the title of the article,
2) the name by which each author is known, with his or
her highest academic degree and institutional affiliation,
3) the name of the department(s) and institution(s) to which
the work should be attributed; 4) disclaimers, if any; 5)
the name and address of the author responsible for
correspondence and to whom requests for reprints should
be addressed; 6) source(s) of support in the form of grants,
equipment, drugs, or all of these.

Title of the article should be short, continuous (broken
or hyphenated titles are not acceptable) and yet sufficiently
descriptive and informative so as to be useful in indexing
and information retrieval. A short running title not.

exceeding 6-7 words to be provided at the foot of
the title page.

Abstract

All manuscripts should have a structured abstract
(not more than 250 words) with subheadings of Background
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& objectives, Methods, Kesults Interpretation and
Conclusions. Abstract should be brief and indicate the scope
and significant results of the paper. [t should only highlight
the principal findings and conclusions so that it can be
used by abstracting services without modification.
Conclusions and recommendations not found in the text
of the articles should not be inserted in the abstract. A set
of suitable key words arranged alphabetically may be
provided.

Introduction

Intreduction should be brief and state precisely the
scope of the paper. Review of the literature should be
restricted to reasons for undertaking the present study
and provide only the most essential background.

Material & Methods

The procedures adopted should be explicitly stated
toenable other workers to reproduce the results, if necessary.
New methods may be described in sufficient detail and
indicating their limitations. While reporting experiments
on human subjects and animals, it should be clearly
mentioned that procedures followed are in accordance
with the ethical standards laid down by the national bodies
or organizations of the particular country. Scanned certificate
of ethical clearance should be provided along with
manuscript manuscripts in relevant context. The drugs
and chemicals used should be precisely identified, including
generic name(s), dosage(s) and route(s) of administration.

The statistical analysis done and statistical significance
of the findings when appropriate should be mentioned.
Unless absolutely necessary for a clear understanding of
the article, detailed description of statistical treatment may
be avoided.

Results

Only such data as are essential for understanding
the discussion and main conclusions emerging from the
study should be included. The data should be arranged
inunified and coherent sequence so that the report develops
clearly and logically, Data presented in tables and figures
should mot be repeated in the text. Only important
observations need to be emphasized or summarised. The
same data should not be presented both in tabular and
graphic forms. Interpretation of the data should be taken
up only under the Discussion and not under Results,

Discussion

The discussion should deal with the interpretation
of results without repeating information already presented
under Results. It should relate new findings to the known
ones and include logical deductions. It should alse mention
any weaknesses of the study.

Summary and conclusions

The summary should provide a brief account of most
the relevant observations and conclusions based on the
observed data only. This should be linked with the objectives
of the study. Statements and conclusions not supported
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by the data should be avoided. Claims of ongoing studies
should also be avoided.

Acknowledgment

Acknowledgment should be brief and made for specific
scientific/technical assistance and financial support only
andd not for providing routine departmental facilities and
encouragement or for help in the preparation of the
manuscripts (including typing or secretarial assistance).

References

References should be typed on separate page after
the text. The total number of References should normally
be restricted to a maximum of 30. They should be numbered
consecutively in the order in which they are first mentioned
in the text. In the text they should be indicated above the
line {superior). As far as possible avoid mentioning names
of author(s} in the text. Identify references in text, tables,
and legends by Arabic numerals in parentheses. References
cited only in tables or figure or legends should be numbered
in accordance with the sequence in which they appear in
the manuscript,

Style of citing references

Use the style of the examples below, The titles of
journals should be abbreviated according to the style used
in Index Medicus. Avoid using abstracts as references.
References of papers accepted but not vet published should
be designated as ? in press or ? forthcoming, Authors should
obtain written permission to cite such papers as well as
verification that they have been accepted for publication.
Information from manuscripts submitted but not accepted
should be cited in the text as ? unpublished observations
with written permission from the source.

Avoid citing a personal communication, unless it
provides essential information not available from a public
source, in which case the name of the person and date of
communication should be cited in parentheses in the text.
For scientific articles, authors should obtain written
permission and confirmation of accuracy from the source
of a personal communication. Please refer hitp://
wwwicmje.org for further details.

All references must be verified by the author(s) against
the original documents.

1. Standard Jowrnal article

List the first six authors followed by et al. The usual
style is surname followed by initials as shown below

Vega KJ, Pina I, Krevsky B, Heart transplanation is
associated with an increased risk for pancreatobiliary disease.
Ann Intern Med 1996; 124:980-3,

2. Organization as author

The Cardiac Society of Australia and NewZealand.
Clinical exercise stress testing. Safety and performance
guidelines. Med ] Aust 1996; 124:282-4.

3.Books and other Monographs
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Ringsven ME, Bond D, Gerontology and leadership
skills for nurses. 2nd ed. Albany (NY): Delmar Publishers;
1996.

4. Editor(s), compiler{s) as anthor

Morman 1], Redfern 5). editors. Mental health care
forelderly people. Mew York: Churchill Livingstone; 1996,

3. Chapter in a book

Philips 5], Whisnant ]I’ Hypertension and stroke.
In: Laragh |H, Brenner BM, editors. Hypertension:
pathophysiology, diagnosis, and management. 2nd ed.
Mew York: Raven Press;1995, p.465-78.

6. Unpublished Material In press

Leshneral. Molecular mechanisms of cocaine
addiction. N Engl | Med, In Press 1996,

7. Jeurnal article in electrenic format

Morse 55, Factors in the emergence of infectious
diseases.Emerge Infect Dis [serial online] 1995 Jan-Mar
(cited 1996 Jun 53; 1 (1) |24 screens], Available from: URL:
hittp:/fwwwede govincidod/EID/eid him.

Tables

Type each table with double spacing o a separate
sheet of pauper. Do not submit tables as photographs. Mumber
the tables consecutively {in Arabic numerals) in the order
of their first citation in the text and supply a brief title
for each. Give each column a short or abbreviated heading.
Plaoe explanatory matter as footnotes, and not in the heading,.
For footnotes use the following symbols, in this sequence:
*obo= B DL =) ™t —. Explain in foonotes all abbreviations
that are used in each table.

Hiustrations (Figures)

Figures should be either professionally drawn and
photographed, or submitted as photographic-quality digital
prints. For x-ray films, scans, and other diagnostic images,
as well as pictures of pathology specimens or
photomicrographs, send sharp, glossy, black-and-white
or color photographic prints, usually 127 x 173 mm (5 x
7 inches).

Letters, numbers, and symbols on figures should be
clear and consistent throughout, and large enough to remain
legible when the figure is reduced for publication,
Photomicrographs should have internal scale markers.

Symbaols, arrows, or letters used in photomicrographs
should contrast with the background.

Figures should be numbered consecutively according
to the order in which they have been cited in the text.
Titles and explanations should be provided in the legendsnol
on the illustrations themselves. Each figure should have
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a label pasted on its back indicating the number of the
figure and the running title. Do not write on the back
of figures, scratch, or mark them by using paper clips.

Legends for Illustrations (Figures)

Ty]:uz or 'printnut legends for illustrations u:ﬁing double
spacing, starting on a separate page, with Arabic numerals
corresponding to the illustrations. When symbaols, arrows,
numbers, or letters are used to identify parts of the
illustrations, identify and explain ecach one clearly in
the legend. Explain the internal scale and identify the
method of staining in photomicrographs.

If a figure has been published previously,
acknowledge the original source and submit written
permission from the copyright holder to reproduce the
figure. Mhotographs of potentially identifiable people must
be accompanied by written permission to use the
photograph.

Color printing requires additional cost that will be
communicated to the author,

An electronic version of the figures in JPEG or GIF
should be provided for web version. The authors should
review the images of such files on a computer screen before
submitting them to be sure they meet their own quality
standards.

Units of Measurements

Measurements of length, height, weight, and volume
should be reported in metric units (meter, kilogram, or
liter) or their decimal multiples. Temperatures should be
given in degrees Celsius. Blood pressures should be given
in millimeters of mercury. All hematologic and clinical
chemistry measurements should be reported in the metric
system in terms of the International System of Unts (S1).
Editors may request that alternative or non-51 units be
added by the authors before publication.

Abbreviations and Symbols

Use only standard abbreviations. Avoid abbreviations
in the title and abstract, The full term for which an
abbreviation stands should precede its first use in the
text unless it is a standard unit of measurements.

Proofs and reprints

Authors of accepted articles are supplied printer’s
proofs either by post or through e-mail. Corrections on
the proof should be restricted to printer’s errors only and
no substantial additions/deletions should be made, No
change in the names of the authors is permissible at the
proof stage. Reprints up to 10 would be supplied as per
request of the corresponding author.
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