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Editorial

Ageing — Sunset Sign ?

-I-he world's population is rapidly ageing with a projection of proportion of aged p,o¢. (Dr.) Jyotirmoy Pal
people above 60 years doubling from 11% to 22% during the duration of 2000 MD, FRCP FRCFE FICR, FACF,
to 2050. India is also in the phase of a demographic transition with the gradual WHO Fefiow, Hony. Editor, JIMA
increase in the elderly population from 20 million in 1951 to a staggering 57 million

in 1921. It has been projected that by the year 2050, the number of eldery people will rise to about 324 million.
India can thus be called “an ageing nation” with more than 7.7 percentage of its population being constituted by
people more than 60 years of age.

Decrease inmortality rates more than thefertility rates due to availability of better healthcare has been
attributed for this demographic transition.

Over the past few decades, India's health program and policies have focused more on issues like maternal
and child health, disease control and population stabilisation without much emphasis on the eldery population.
But, with the current trend of rising elderly population initiatives for the neglected population involving their
social, medical and economic problems is in dire need.

Social and demographic profile of the elderly :

In India, most of the Elderly population is illiterate and dependent on physical labour- consisting mostly of
men indicating increased mortality in females. The elderly female are mostly widowed and completely dependent
on their families for their day to day needs.

Medical and social economic problems faced by the Elderly :

The eldery people in India suffer from both communicable as well as noncommunicable diseases,which is
further complicated by the presence of impairment of special sensory functions like vision and hearing. They are
also highly prone to mentaldisorders like dementia, due to ageing of the brain, problems due to ailing physical

health, cerebral pathology, socio-economic factors such as breakdown of family support systems, and decrease
in economic independence.

In the recent years, rapid evolution and societal modernisation has led to a further increase in the breakdown
of family values and framework of family support,economic insecurity, social isolation and elderly
abuse.Unavailability of social security and inadequate facilities of healthcare, rehabilitation and re-creations or
the elderly population further aggravates the socio-economic problems.

Although the Centre and the State governmentshas formulated multiple policies to curb the problems of
economic insecurity in the Eldery, the benefits of such policies have been questionable.

Ageing in Medieval Europe :

Throughout most of the middle ages, ageing and old age were conceptualised as a natural part of life, with
distinct rules of how every individual were to cope with their problems. There was no collective provision for the
aged as they were not considered as a distinct class or stratum but remained as a matter of personalconcern.

The transfoermation of old age was gradually considered as a social phenomenon rather than an individual
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eventduring the transition from the Medieval to modern
times .This change aroseas the transformation of the
cultural, economic and social aspects in the
Europeans society occurred.

As the European saociety started being governed
by the secular authority of the state instead of the
agriculture based economy which was mainly governed
by the local law- there was a shift away fromthe church
to a much more democratic form of government. This
change gave way to more critical appraisal of social
relationships.

According to the Greek and Roman beliefs, the
various divisions life were not linked to specific ages.
Thus, old age was not a distinguished based on a
specific age. The lifespan was traditionally divided into-
Infans, puer, adolescens, iuvenis, senex-with very less
emphasis on the chronology.

Michael Gooich commented on this Medieval
Christian Terminology as :

‘Infans might refer to a newborn child, a neophyte
Christian, an oblate or anyone still under the legal care
of parents . . . at whatever age. A puer may be a
servant, young soldier, oblate, student or someone of
a lower ecclesiastical rank . . . while a senior may be
simply a married man, an abbot or lord.

Isidore of Seville rather linked the six ages of the world
to six distinct moral qualities (Infans- speechlessness/
inncoscence, puer-pureness, adolescens-
licentiousness, iuvenis- helpfulness, gravitas-
seriousness,senex- wisdom)

As commented by Rosenthal, on the position of
the elderly in the Medieval Period-

“It is hard to think of the eiderly is coming anywhere
near a special position in regards to treatment, privilege
or public concern”

In the Mediaeval period ,the church was supposed
to protect the ‘miserabiles personae’ (unfortunate
people) which included the widows and orphans but
did not include of the old people- which may be due to
the equal representation of the elderly among both the
rich and poor community, where the elderly from the
richer part of the society did not face the same social

11

issues like those from a relatively poorer section.
Ageing in India :

The Indian tradition is well known for the close-knit
family relationship which includes of respecting the
elders and the aged.One can find concrete references
with special considerations to GeriatricCare in in the
ancient Indian Scriptures like Vedas and
Dharmashastras.

Frtaa afsa

(Be one to whom a mother is as god, be one to
whom a father is as god..)

— Taittir)ya Upanishad, |.11.2[41][42]
Concept of ageing :

According to the Hindu Scriptures there are four
Ashramas or stages of individual life- Brahmacharya-
student life for 25 years, Grihasta- household life after
marriage for another 25 years, Vanaprastha- age of
retirement for another 25 years and finally Sannyasa-
permanent seclusion from all human activities for rest
of the life.

The ManuSmritis the oldest of the nineteen
Dharmashastra, which contains the wordsof Sage
Manu as toldto the Rishis while enlightening them
regarding the laws of society towards the elderly.
Hepays hisrespects to the elderly for their profound
knowledge and advises the rest of the population to
never insult or debate with themunder any
circumstances. They are to be worshipped like the
Gods themselves.

Ayurveda, which literally means the “Science of
life” also gives top priority to geriatrics.lt is a branch
of medicine concerned with the care, treatment and
rehabilitation of the diseases associated with the
elderly population.

Ageing in modern times :

As an unprecedented rapid increase in the ageing
population has been noted all over the world, concems
regarding the well being of this population has also
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increased. The elderly population in the less developed
countries are facing much more difficulties than their
counterparts fromthe more developed countriesdue to
the prevalence ofpoverty, poor hygiene andinadequate
health care services in these developing countries.

Due to physical and mental ailments, the elderly
are unable to participate in the labor force as the
younger population- leading to negative impact on the
country’s economy. It has also been noted that in
developing countries, poverty andill health is closely
associated.The elderly, who are more prone to iliness,
have greater healthcare needsare more likely to
succumb under poorer hygienic conditions due to
spread of communicable diseases.

Strategies to improve the quality of life of
the elderly: the Role of Healthcare
System:

At present most of the geriatric out patient
departments(OPDs), day care centres, old age
residential homes, counselling or recreational facilities
are situated in the cities-catering to the needs of the
urban elderly population only.

As majority of the elderly population resides in the
rural areas, geriatric health care should be made a
part of the primary health care services also. The
community health volunteers should be trained to
identify the specific problems of the elderly patients
and help them to be transferred to their nearest Geriatric
Care Centre hassle free.

The optimal utilisation of available geriatric health
care is also required, which requires a comprehensive
survey. Until now, only the Secondary Prevention of
diseases were taken care of in the tertiary care centres.
Gradually, with inclusion of the primary healthcare
centres, focus can be shifted to primary prevention of
diseases in elderly. “Comprehensive care” should be
aimed in this population which should expand from
psychological to all physical health treatment, targeting
from preventive care to rehabilitation.Only and only
then, can the upliftment of the current socio-economic
condition of a developing nation like ours be ensured.

In 739 World Health assembly on 3" August, 2020
WHO declared 2020-20320 as ‘Decade of Healthy
Ageing’.

Decade of Healthy ageing is an opportunity to bring
together Governments, Civil Society, International
Agencies, Professionals, Media for ten years of
Concerted, Catalytic, Collaborative action to improve
the lives of older people, their families and communities
in which they live.

So clouds on setting sun never obstract, rather
give new colour & dimension. We can not roll back
Chronological ageing, but can retard biological ageing.
That should be our slogan in “Decade of Healthy
Ageing”.

“We don’'t stop playing because we grow old.
We grow old because we stop playing”.
— George Bernand Shaw

12



JOURNAL OF THE INDIAN MEDICAL ASSOCIATION, WOL 118, NO 10, OCTOBER 2020

Sir Nilratan Sircar — A Life Sketek

Dr. Sanjoy Banerjee
Hony. Secretary, JIMA

by very few. He was born in a humble family in the village of

Netra near Diamond Harbour in 1861. His father's name
was Nanda Lal Sircar. After passing his Entrance examination
from the Jaynagar H. E. School he qualified as a sub-assistant
surgeon from the Campbell Medical School. The scope of a Sub-
Assistant Surgeon could not satisfy his ambitious nature. He went
up for University examination and took the B.A. degree of the
Calcutta University. He served as the Head-master of the Chatra
H. E. School for some time, but his burning ambition could not be
satisfied with this small post.

He came back to Calcutta and joined the staff of the University |
School founded by Dr. Aghere Chatterjee (father of Mrs. Sarojini [§4
Maidu). He was in the school for about a year and then took his
admission into the Medical College in 1885. In the Medical College

Bﬂm of a poor family he rose to heights which can be reached

he was noted both for industry and brilliance. He was the Goodeve i\
Scholar and obtained honours in Midwifery and Medical A -HTER Wits BA

Jurisprudence. While still a student, he read a paper on the Etiology || " Died : 18 May 1943, Giridih
of Infantile Liver (Biliary Cirrhosis) before the Calcutta Medical || ——
Sociaty, which was published in the Indian Medical Gazette in
1887. He obtained his M.B. degree in 1888, and joined the Mayo Hespital as House Surgacm in tha same
year. His thirst for knowledge, however, could not be satiated with so little. He went in for the M.A. degree
which he followed up by obtaining the M.D. degree of the Calcutta University.

Sir Nilratan started private practice in 1830 and soon his reputation spread far and wide. In those days
consultation practice was almost a reserve for the European professors of the Medical College. Since the
time he boldly started consultation practice, the ring has been broken and to-day it may be said that the
Indian medical men are not locked down upon as mere assistant Surgeons. The public has also learnt to
recognise the virtues and qualities of their own countrymen. His labours have borne fruit and his memory
will be cherished as one of the pioneers who had the courage to set up private practice on equal terms with
the members of the Indian Medical Service. For the first time in the history of the medical profession in this
country he, along with his friend, Dr. Suresh Prosad Sarbadhikary, began to charge the same amount of
fees as the highest European practitioners, Sir Nilratan held that they should establish this principle that,
given equal opportunities, an Indian could rise to the level of a European in every sphere of life. Thus he
was instrumental in raising the status of the Indian doctors.

A man of many sided activities, Sir Nilratan found time to devote his attention and energy to questions
of public welfare. Sir Nilratan believed that Indian young men studying medicine should be taught by
Indians and with that end in view, he together with the Late Drs. R. G. Kar and Suresh Prosad Sarbadhikary,
started an institution in Calcutta, the first non Official institution of its kind in the whole of India. This
institution was later amalgamated with the Calcutta Medical School and came to be known as the Calcutta
Medical School and College of Physicians and Surgeons of Bengal. This was the nucleus around which
the present Carmichael Medical College was built. He was also the President of Carmichael Medical
College. In recognition of the distinguished services to this institution, 2 Research Institute named after
him was created in 1942 for carrying on research in various problems peculiar to this country. He was the
President of the Chittaranjan Seva Sadan and the Jadavpur Tuberculosis Hospital. He was the President
of Calcutta Medical Club till 1940. Then he was made a Patron of the Club. His connection with the Indian
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rMedicaI Agsociation was intimate for a long time. He was elected President of the Association once in
1918 and again in 1832, He was also one of the founders of the Journal of the Association, which made its
appearance in 1930 under his editorship, It was then named as “Indian Medical World." The name was
changed to the present title from 1931 but he continued to act as the Editor and served the Joumnal for over
a decade. |t was due to his untiring zeal and energy and his never-failing guidance that the Journal gradually
took the present shape.

Besides devoting his energies to the spread of medical education, Sir Nilratan was also deeply interested
in the progress of general education. He was an elected Fellow of the Calcutta University since 1893 and
was its Vice-Chancellor from 1918 to 1921. He was Dean of the Faculty of Science as well as Faculty of
Medicine of the University and was President of the Post-graduate Teaching in both Arts and Science. In
1920, he went as a delegate of the Calcutta University to the Congress of Universities of the Empire in
London

While there, he received the honorary degrees of D.C.L. of Oxford University and of L.L.D. of Edinburgh
University. As an educationist, he realised that the salvation of his country lay in training young men to
manufacture articles and receiving training in tanning, dyeing, bleaching and industrial chemistry, mechanical
and electrical engineering and sheet metal work and he was found ‘working day and night as Secretary to
the National Council of Education and then conducting the Bengal Technical School and afterwards, in
running the Jadavpur College of Engineering and Technology. He went to Baroda and Bormbay for receiving
practical training in Industrial subjects in 1905 and 1807, He took an active part in the Student's Welfare
Movement and in the introduction of the Science Course in the University Curriculum. In fact, he might be
said to ba the corner-stone of the big edifice of the Science College, Calcutta, which we see today.”

He was also infimately connected with the Science Congress and delivered lectures there. He was
also invited by the Andhra University to deliver a Convocation address. He took keen interest in the
industrial development of Bengal and he encouraged, patronised and sponsored several industrial
enterprises. His was an idealistic outlook and financial entanglement could not curb his zeal. The great
possibility of Indian hide industry attracted his attention and he saw what a great drain it was on the wealth
of the country.

Sir Nilratan took the bold step of founding an Indian-owned tannery, the first of its kind, in the face of
tremendous opposition from vested interests. Then he underook manufacture of soap and the soap works
founded by him was a pioneer work in India.

Throughout his life Sir Nilratan took an active interest in politics and had been a delegate of the Indian
Mational Congress since 1890. For several years he was secretary to the several sections of the Congress.
Though he seceded from the Congress in 1919 along with other Moderate leaders, he could not belong to
the Liberal party either. He felt and made no secret of it that its political outlook and programme lacked
idealism and vigour. He was a great admirer of Gandhiji, and Gandhiji also held him in high esteem. Sir
Nilratan's statesmanship of high order; there was nothing personal about it. He never had his own axe to
grind and it was in the spirit of service and sacrifice for the motherand that he worked. He never had desire
to be in the limelight and scrupulously shunned publicity.

He was in the Bengal Legislative Council from 1912-1827. He did his work in the Gouncil in his usual
thorough way and devoted much time. A Knighthood was conferred on him in 1918,

Sir Nilratan was a deeply religious man, a Brahmo of the old order. To him religion was a living force, a
matter of practice and not only of theory. Presiding over the All India Theistic Conference some years ago
he declared. "No form of religion has any life-value today which fails to yield a living inspiration and social
service, more specially the service of the lowly and the over-burdened, the afflicted, the downcast, the
oppressed and the fallen: and devotional religion in cur Samajes, if it be not a mere luxurious sensation,
must go out among the depressed classes in loving humility and patient life-giving sacrifice.” His religion
was firmly rooted in the ‘Fatherhood of God and Brotherhood of Man', and he made Service and Sacrifice
the motto of his life.

His relation with his colleagues had always been most cordial and most honourable. He always upheld
the banner of truth and rightecusness, honesty and integrity till the last days of his career as a physician.
\_ v,
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Review Article
Tuberculin Therapy — Echo from the Past

M S Valiathan'

Tuberculin, developed by Robert Koch, is a general name for the toxic products of Tubercle bacilli \‘
grown in culture. The products consist of soluble components and endotoxins of the cell body of the
bacterium. Their selective affinity for tubarculous lesions indicated diagnostic potential which Koch
utilized In designing the tuberculin test which continues to be in use. However its application in therapy,
glso introduced by Koch, underwent clinical trials in the first decade of 20™ century and showed less
than satisfactory results. Trials not with standing, general physicians used tuberculin in therapy
extensively and many tuberculins appeared especially in Europe. Koch and the German School gavea
scientific underpinning of active immunisation to tuberculin therapy and made efforts to standardise
treatment protocols and dosage schedules. Meanwhile Wright introduced opsonic index as a guide and
facilitator for tuberculin therapy though its essentiality remained doubtful.

The questions which attracted the keenest attention of investigators in tuberculosis in that period
were the prime route of entry of tubercle bacilli in the body; interrelation between bacilll of human and
bovine origin; and active immunisation induced by tubarculin.

A few illustrative cases of tuberculosis who underwent tuberculin therapy in a District hospital in

Travancore (merged in Kerala) during 1913-14 are also reported.

[ Indfan Med Assoc 2020; 118(10): 15-9]

Key words : Robert Koch: Tuberculin therapy, Tuberculin test, Opsonic index, Clinical trial.

Tubarculin was developed by Robert Koch to destroy
tubercle bacilli after his momentous discovery of
the bacillus in 1882. Initially employed for treatment
and diagnosis of tuberculosis by Koch, its therapeutic
usefulness was seriously questioned in the first decade
of the 201 century in Europe and Britain while its
diagnostic role steadily gained recognition and
“tuberculin test” became universally used to this day.

In the first decade of 20™ century, Dr V Sankara
Valiathan from Travancore, India studied medicine in
the University of Edinburgh (MB ChB 1305; MD 1315)
and wrote a thesis on “The present position of tuberculin
therapy” in partial fulfilment of his MD requirements.
This article retells the contents of his thesis in an
abridged form with no deviation or alteration from the
original. Sectional headings 1 to 8 comply with those
in the original thesis. They hold a mirror to the status
of tuberculin therapy in Europe and a Government
hospital in Travancore (now part of Kerala) in early 20"
Century.

Introduction :

Tuberculosis was known from the time of
Hippocrates, but it was reserved for Robert Koch to
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Editor's Comment :

B Tuberculin = the nama for ‘toxic products’ of tubarcle
bacilluz grown upon artificial media.

Tuberculin treatment is an immunological procedure
which induces the body to produce antibodies.
Koch & German school suggested active
Immunisatien by tuberculin therapy & tried to
standardise treatment.

Wright & English school, on the other hand,
intreduced opsonic index as guide for tuberculin
tharapy.

Studies in Tranvancore showed that tuberculin
treatment was unsuccessful in full-fledged
Pulmonary tuberculosis.

make the epoch-making discovery of the tubercle bacilli
grown in pura culture as its cause. He announced his
brilliant discovery in March 1882, heralding a new era
in the history of medicine. Koch next began the search
fora remedy that would destroy the pathogenic bacteria
in the living tissues. Years of search turned fruitless
because the agents which destroyed the bacteria did
not spare the healthy tissues either. He therefore took
an untrodden path and made an important observation,
When guinea pigs were inoculated with incremental
doze of dead tubercle bacilli, the wound healed, but in
10-14 days a hard nodule appeared on the site, which
broke down, ulcerated and refused to heal until the
animal's death. If, on the other hand, the animal had
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already been infected with tubercle bacilli, the wound
would heal first but show no tendency to nodule
formation: it would however develop ulceration followed
by healing. Koch also observed that the same
phenomena which appear after reinjection of living and
dead bacteria could be reproduced by administering
their extracts called tuberculin. In 1890, he claimed
that he was “able to render animals immune against
tubercle bacilli and to bring a standstill to the
tuberculous process in animals” The extract consisted
of a glycerine extract of tubercle bacilli evaporated to
1/10™ of the volume in a water bath and then filtered
through a porcelain filter.

Historical Outline:

Tuberculin : Is the general name for the toxic
products of the tubercle bacillus grown upon artificial
media. The toxic products are diffusible and soluble
extractives and endotoxins of the cell body of bacteria.
In man tuberculous lesions tend to be localised and
dormant for months or years. Tuberculin has a selective
action on these lesions, which it lacks against normal
tissues. The selective action of tuberculin is both
general and local; general action includes fever, rigor,
and malaise, and local is typically seen in lupus where
tuberculin picks out diseased tissues and spares the
healed parts. This highlights the diagnostic potential
of tuberculin. One could, for example, make a
diagnosis of tuberculosis when tubercle bacilli are not
detectable in incipient tuberculosis of the lung. The
inflammatory response is a manifestation of an antigen
—antigen body reaction where tuberculin is the antigen
and anti- tuberculin is the antibody. Koch emphasised
that tuberculin does not kill bacilli present in the tissues
but affects only tissues harbouring the bacteria. The
tissue response may be disintegration or sloughing.

Koch was encouraged by the early results of
treatment of tuberculosis of skin, glands, bone and
joints with tuberculin. Soon patients with pulmonary
tuberculosis were also recruited and different dosage
regimes proposed. From initial results Koch concluded
that in early stages pulmonary tuberculosis was
curable; in advanced stages, improvement was
possible.

The rosy view of tuberculin for treatment led to
several clinical trials and the dramatic cure of lupus
heightened the belief in the curative power of tuberculin.
Before long, misguided enthusiasm led to the use of
too large dozes in the treatment of advanced cases,
resulting in severe reactions. The Brompton hospital
report (1892) declared that tuberculin did not favourably
influence the course of disease in the majority of cases.
Tuberculin was practically abandoned as a therapeutic
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agent but survived as a diagnostic tool thanks to the
febrile reaction it produced in a tuberculous individual.
Osler’s text book of Medicine (1901) stated “During
the past few years, it (tuberculin test) has been
employed extensively in the Johns Hopkins Hospital,
both on the Medical and Surgical sides, with the most
satisfactory results, and so far as | know, without any
harmful results. In obscure internal lesions, joint cases,
and in suspected tuberculosis of kidneys the use of
tuberculin gives most valuable information”.? In
veterinary practice it found a permanent place for
recognising concealed tuberculosis. It is a sobering
thought that Koch had warned against the use of
tuberculin for treatment of tuberculosis in the presence
of other infections and emphasised that tuberculin
acted solely by the process of active immunisation,
radically differing from the passive administration of
man-made antiserum. It was felt that the failure of
tuberculin in 1891 was due to a disregard of the
limitations and restrictions laid down by Koch and to
a general ignorance of the role of mixed infections in
pulmonary tuberculosis. By a coincidence, tuberculin
was tried as a remedy when influenza pandemic
(Spanishinfluenza) raged in Europe. This further eroded
the validity of the clinical trial of tuberculin.

The Various Kinds of Tuberculin :

Following the original tuberculin of Koch, he
introduced modified versions in response to feedback
from the experience of earlier versions; other
investigators brought out their tuberculins. Most of
these modifications were related to process control or
improvement.

A few tuberculins in regular use are listed

i. Old Tuberculin (TO): This was the first
tuberculin developed by Koch from a glycerine broth
of tubercle bacilli 6 — 12 months old. It was evaporated
1/10" of its volume and then filtered through a porcelain
filter. It is practically a solution in glycerine of the extra
cellular toxins produced by the organism.

ii. Koch’s Original Tuberculin (TOA): Prepared
exactly like TO but not concentrated to 1/10" volume.

iii. Albumose-Free Tuberculin: This was
introduced by Koch to avoid the fever caused by
albumoses. It is prepared by growing bacilli on media
free from albumoses.

iv. New Tuberculin (TR): TO was believed to
provide immunity against bacterial toxin only, not
against the bacilli themselves, just like anti- tetanus
serum. Koch's aim was to combine both forms of
immunity and he therefore prepared a new form of
tuberculin by breaking up bacilli by a mechanical
process which contained the curative and immunising
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substances of bacilli in a form suitable for injection. It
produced no ill effects and could be used as a
preliminary to a course of TO. It had immunising
properties unquestionably.

v. New Tuberculin Bacillary-Emulsion (BE):
This is new tuberculin by eliminating centrifugation in
its making, which was expected to enhance durability.

vi. Sanitized Bacillary Emulsion (SBE): As
suggested by Meyer, dried human bacilli mixed with
tubercular serum and kept in incubators at 37°c for
several days. Further processing to be carried out.

vii. Beraneck’s Tuberculin (TBK): Contains all
substances having immunising properties whetherin
culture fluid or in bacteria themselves.

viii. Carl Spengler’s Inmunising Substances

Koch and the German School :

In the first decade of twentieth century, Koch’s
discoveries of tubercle bacilli and the twin role of
tuberculin in diagnosis and treatment dominated the
practice of medicine in Europe. The foregoing
discussion shows the dominance of tuberculin in theory
and practice of tuberculosis and its impact on the
emerging science of immunology. The German School
led by Koch was identified with certain views outlined
below:

B Absence of reaction to tuberculin test indicates
successful immunisation against bacterial toxins,
which favours survival. The detoxifying effect is signalled
by signs such as disappearance of fever and headache,
drop in rapid pulse rate, gain in weight and increased
appetite.

B Tuberculin treatment is an immunological
procedure in so far as it induces the body to produce
antibodies and boosts body’s natural production of
antibodies.

B Opinions are divided on tuberculin therapy
employing high and low dosage regimes. Experience
in practice does not support the claim that larger doses
of tuberculin have a necessary correlation with severe
reactions. At the same time, use of small or tiny dozes
at long intervals has proved ineffective and has raised
the spectre of hyper- susceptibility. It would seem in
the present state of knowledge and experience that
the majority of cases can be managed successfully
through tuberculin treatment without appreciable rise
of temperature and without damage to general health.
It is essential that tuberculin therapy is regularly
monitored and regulated by attention to patient’s
temperature (limit 37Uc), loss of body weight and
increase in pulse rate, which represent increased level
of toxins.

B Too rapid increase of dosage of tuberculin may
cause hyper susceptibility. This is harmful and
indicates toxaemia requiring corrective treatment.

B A school of thought (Petruschky) has advocated
a system of interrupted treatment for two years when
tuberculin treatment is given for periods of 2 — 3 months
when injections are given, alternating with pauses of 3
-4 months. Disappearance of skin reaction to
tuberculin test, absence of fever, return of normal pulse
and gain in weight could be regarded as an indication
for the cessation of tuberculin treatment.

B About twenty European clinicians and medical
scientists are on record in support of tuberculin therapy
and even for establishing “tuberculin dispensaries”.

Wright and the English School :

Wright's development of opsonic index in England
is not an essential part of the therapeutic application
of tuberculin. The earlier practice of using clinical signs
including pulse, temperature, weight gain, local signs
and long experience justify the claim that they are
sufficient to regulate tuberculin therapy apart from
opsonic index determinations. It should also be borne
in mind that the complexity of Wright's method and
the consequent high margin of error do detract from
its general utility in medical practice. However Wright's
work has brought into focus the active immunisation
method in the treatment of tuberculosis.

By the first decade of the 20" century, the
bactericidal action of blood serum outside the human
body was established in the laboratory. Apart from
direct bacteriolytic action, destruction also took place
by agglutination of bacteria, which was believed to be
caused by a specific substance called agglutinin.
Wright believed that still another substance called
opsonin prepares bacteria for ingestion by phagocytes.
The exact relationship of opsonin to other antibodies
such as agglutinin and antitoxin is not known. Wright
had experimental evidence to show that there was a
substance in serum which greatly increased
phagocytosis. However it had not been isolated or
characterised and its physico-chemical properties were
debated. The opsonic theory holds that vaccines act
by stimulating the immune system to produce more
opsonin. It was believed that opsonic index would
enable one to track the immunisation process and
facilitate the injection schedule on the basis of the
amount of opsonin present. Wright's elaboration of
opsonic index involving positive and negative phases,
auto-inoculation etc., became highly complicated, and
very frequent estimations of the index — subject to
frequent fluctuations — cast doubt on whether it could
be used widely as a reliable guide to immunisation.
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Opsonic index lacked practical value for a large
percentage of practitioners.

Modern Experimental Work :

Modern studies on the nature of tubercle bacilli have
focussed on three questions:

(1) How tubercle bacilli gain entry into the human
body?

(2) Do human and bovine tubercle bacilli
intercommunicate? interact?

(3) How does the induction of active immunity work
for the patient with or without opsonic index?

i) Originally Koch had shown in experiments that
lungs always became infected by direct inhalation of
bacilli in dust. There was rethinking when it was urged
by Von Behring that infant’s bowel is the main portal
of entry of tubercle bacilli, and adult tuberculosis is an
activation of tubercular foci which were quiescent from
infancy. In Calmette’s laboratory it was found that lungs
of rabbits made to breath smoke did not become
blackened if their gullet had been ligated. These
observations are supported by other experimental
studies, which suggest that tubercle bacilli gain entry
into the body through the bowel. They may be arrested
at the level of mesenteric glands or may enter blood
via thoracic duct. It should also be kept in mind that
inhaled bacilli could be arrested in the mouth or upper
respiratory passages and subsequently swallowed.

These discussions would clarify why non-pulmonary
tuberculosis is dominant in children who have
pulmonary infection rarely. The oral route of entry is of
practical importance thanks to the consumption of milk
obtained from tubercular cow especially when unboiled.
In England 30% of milch cows are shown by tuberculin
test to be tuberculous.

i) Koch surprised the world when he declared that
tubercle bacilli of human and bovine origins were two
different organisms. However subsequent investigations
confirmed his observation that humans are vulnerable
to attack by both organisms. The infectivity of human
and bovine tubercle bacillus for either or both species
is so important an issue for public health that numerous
research studies were carried out to unravel the inter
relationship between the two organisms.
Generalisations such as tuberculosis affecting the
respiratory system is caused by human bacillus and
that of the abdominal, bone and joint, military and
children’s is bovine are misplaced. However a few facts
are known at this time:

B Calves can be infected by subcutaneous
injection of human bacillus.

B Monkeys are infected by feeding tuberculous
cow’s milk.

B Enough evidence that tubercular cow’s milk
should never be used for human consumption.

B Direct evidence of the infection of human beings
by tubercular cow’s milk is scanty.

B Humans do not inherit tubercular infection.

B Milk must always be boiled before consumption
to 95UC for 1 minute or 70UC for 30 minutes.

i} Active immunisation occurs when an organism
undergoes a change following the assimilation of
bacterium or its products and produces specific
protective antibodies (such as antitoxins). This form
of immunisation is called active immunisation (Ehrlich)
as the organism has to do work of its own to produce
the antibodies. Passive immunisation occurs when
specific antibodies made by one organism is injected
into another who gets it free.

Behring injected a culture of human tubercle bacilli
into calves whose antibody response is mild to the
human bacillus. When calves mature, the cows supply
pure milk, but its administration to patients in the hope
that anti-tuberculous antibodies may be present in the
milk and may protect the patients was futile. Many
other attempts to induce passive immunity to
tuberculosis were equally unsuccessful.

The chief hope of fighting established tuberculosis
currently is centred on tuberculin, Koch's original
tuberculin (TO) and new tuberculin (TR) being generally
used. For therapeutic purposes, TR is the candidate
of choice. Wright's method is also employed for
treatment using minute dozes where the dosage and
intervals between injections are determined by their
effect on opsonic index. Alternately, tuberculin is
administered on the same schedule without employing
opsonic index. A detailed debate on the need and
efficacy of using opsonic index in tuberculin
therapeutics is superfluous in the present context.
Suffice to say, the “opsonic doctrine is assailed by an
increasing number of investigators whose attack
combined with much practical shortcomings have
tended to produce widespread distrust in the practical
value of the opsonic index”.

Clinical Trial :

A clinical trial of tuberculin therapy was conducted
in the Quilon District Hospital of Travancore from 1913
— 1914. The local conditions conformed to the
Edinburgh System in terms of open air, sunshine, good
food and friendly attendants during hospitalisation.
Effort was made to provide “conditions, as little artificial
in these respects as possible, and as nearly alike as
practicable to the conditions under which he will
afterwards have to live and work”. Ten illustrative cases
among those treated at the hospital were analysed to

18



JOURNAL OF THE INDIAN MEDICAL ASSOCIATION, VOL 118, NO 10, OCTOBER 2020

provide an overall picture of tuberculin therapy in a public
hospital which had no radiologic facility but did boast
of a laboratory for bactericlogical tests.

Patient profile —

Age : Seven adults and three children below 10
years.

Gender : Male — 6, Female — 2, Not indicated - 2

Diagnosis —

Pulmonary Tuberculosis

Pulmonary Tuberculosis — Abscess elbow
Tuberculous peritonitis

Abscess hip

Intestinal tuberculosis

Pleurisy with effusion

Treatment and results —

B Tuberculininjection weekly after admission when
patient settles down; weekly injections of TR with
increasing dosage; dosage/frequency determined by
clinical signs

— fever, pulse, weight gain, returmn of appetite.
Discharge when fever settles, pulse becomes normal,
substantial gain in weight coccurs and appetite returns.
This happens in weeks or months.

B Thoracentesis used for pleural effusion in a child.

B A child 8 years with tuberculous peritonitis,
severe wasting and fever showed no improvement and
was taken away by parents.

B A man aged 18 years with pulmonary
tuberculosis and tuberculous abscess in the left elbow
deteriorated (probably due to mixed infection of the
elbow) and had to have the left arm amputated. He
was discharged on request.

During the period of clinical trial, Travancore had
no Sanatoria for tuberculosis treatment.

Summary and Conclusions :

Though tuberculin treatment does much good in
the early stage of phthisis its results in treating full-
fledged tuberculosis of the lung are disappointing. It
must also be noted that success of tuberculin
treatment demands favourable conditions such as fresh
air, sunshine, and good food. No wonder the best results
of treatment are believed to be obtained by a
combination of the sanatorium treatment and
tuberculin. At the present time, a standard method of
tuberculin treatment is hard to recommend for various
categories of patients because the use of tiny doses
(1/5000" to 1/1000) of TR at one or two weeks’

T & 1
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intervals, with or without opsonic index, gives differing
results in the hands of practitioners. This applies to
other methods such as the administration of TR by
mouth. A few generalisations are however possible
such as the large dose method of tuberculin treatment
on the continent for many years has improved the
curability of pulmonary tuberculosis. Whatever the
method of treatment, success depends on early
diagnosis. Hence the importance of tuberculin test
which can detect the presence of tubercular infection
long before the signs of the infection become detectable
by physical examination.

The role of exercise in the recovery phase of
pulmonary tuberculosis has not received adequate
appreciation. In a convalescent patient of tuberculosis,
Paterson and Inman at Frimley noticed that physical
exercise would cause the release of body's own
tuberculin or toxin {autcinoculation) as indicated by
fever and fall in opsonic index. If the exercise level is
gradually raised, the patient would become
accustomed to autoinoculation and increased body
resistance to tubercle. This is tuberculin treatment,
but the patient makes his own tuberculin. It is clear
that the possibility of preventive medicine is therefore
substantial in this disease. If it turns out that
tuberculous cow's milk is the main source of infection
and the inhalation of bacilli is of small account,
vaccinating every calf against tubercle or killing every
milch cow that tests positive on tuberculin would be a
major step for prevention. A non-tubercular milk supply
would enormously diminish the prevalence of disease
in children. A simpler measure would be to boil milk
before consumption as is being done in India.
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Review Anrticle

Healthy Ageing

O P Sharma’, Kaushik Ranjan Das?

World Health Organization defines Healthy Ageing “as the process of developing and maintaining
the functional ability that enables wellbeing in older age”. Presently we are in a state of developing the
infrastructure for our senior citizens to enjoy their life in a healthy way. Several factors come in the way
of healthy ageing. These comprises all the mental and physical capacities that a person can draw on
and includes their ability to walk, think, see, hear and remember. The level of intrinsic capacity is
influenced by several factors such as the presence of diseases, Injuries and age-related changes.
These alzo include the home, community and broader society, and all the factors within them. Based on
some basic principles of public health policy, healthy ageing could be ensured through different levels
of healthcare. Healthy ageing in India should not be a connotation but an achievable goal.

[of tndfan Med Assoc 2020; 118(10): 20-4]

Key words : Healthy ageing, components of healthy ageing, Quality of life, Components of healthy
lifestyle, Basic principles of public health, Health care facilities in India.

rid Health Organization defines health is a state

of complete physical, mental and social well-
being and not merely the absence of disease or
infirmity!.

Ageing is a physiological process during which
structural and functional changes occur in an organism
because of the passage of time. The changes manifest
as a decline from the organism's peak ferility and
physiological functions until death?.

HEALTHY AGEING :

WHO defines Healthy Ageing “as the process of
developing and maintaining the functional ability that
enables wellbeing in older age™? Functional ability is
about having the capabilities that enable all people to
be and do what they have reason to value3.

Functional Ability

It is about having the capabilities that enable all
people to be and do what they have reason to value.
Functional ability includes a person’s ability to mest
their basic needs; to leamn, grow and make decisions;
to be mobile; to build and maintain relationships; and
to contribute to society®.

Functional ability is made up of the intrinsic
capacity of the individual, relevant environmental
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Editor's Comment :

B Promotion of healthy ageing through government
infrastructure, specially through community health
worker (CHW) and primary health centers under the
leadership of geriatric physician is the most
prominent tool.

Barriers of healthy ageing could be removed/
resolved through a promotional activity targeting
family and society to achieve community
participation.

Enhancing alderly friendly environment through
intergsectoral cooperation and using technology
appropriate for our socioeconomic status.

Policy formulation and enactment of laws by Central
Government.

Promotion of healthy ageing increases quality of
life of zenior citizens, increases productivity of
concerned elderly and his working family members
as well thereby by increasing GOP and reduces both
direct & Indirect health care burden of tha nation In
terms of GDP.

characteristics and the interaction between them.
Being able to live in environments that support and
maintain one’s intrinsic capacity and functional ability
is key to healthy ageing.

Intrinsic Capacity

It comprises all the mental and physical capacities
that a person can draw on and includes their ability to
walk, think, see, hear and remember.

The level of intrinsic capacity is influenced by
sevaral factors such as the presence of diseases,
injuries and age-related changes.

Environments
It includes the home, community and broader
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society, and all the factors within
them such as the built
environment, people and their
relationships, attitudes and values,
health and social policies, the
systems that support them and the
services that they implement.

Wellness

Wellness may be described as
our ability to understand,accept
and act upon our capacity to lead
aengaged life with a purpose. Here,
we can use our potential (physical,
emotional, spiritual, intellectual,
social, environmental, vocational)
to bring out and optimize
possibilities in lifeS.
PRINCIPLES OF ACTIVE
AGEING :

International Council on Active Aging (ICAA) has
defined its principles of active ageing to guide
governments, product and service providers,
employers, and the healthcare industry in how they
respond to population ageing. By implementing these
principles, organizations and agencies will be able to
build a foundation for their efforts and encourage active,
engaged living for people of all ages® (Fig 1).

LIFESTYLE :

The term was introduced by Austrian psychologist
Alfred Adler with the meaning of a person’s basic
character as established early in childhood.

Life style of an individual, group or culture is their
interests, opinions,behaviours and behavoural
orientations. It differs from urban to rural ; even different
in urban scope also. Life style affects a person due
nature of his /her neighbour,degree of affluence and
proximity to nature and culture.

Healthy Lifestyle

Healthy lifestyle includes nutritious diet, work,
appropriate physical exercise, strategy for preventive
healthcare, the interaction with the environment, and
social connectivity®.

QUALITY OF LIFE :

WHO defines quality of life (QOL) as individual's
perception of their position in life in the context of the
culture and value systems in which they live and in
relation to their goals, expectations, standards and
concerns? ltis a broad ranging concept affected in a
complex way by the person’s physical health,

Culture

Behaviour (e.g.
physical activity,
diet, substance
use, medication)

Survival to a
specific age in
good health

Good quality of
lite/well-being

Autonomy in
activities of daily
living

1apuan

No or only few

chronic diseases

Little or no
disability

No/mild cognitive
or functional
impairment

Fig 1 — Components of Healthy Ageing”
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psychological state, level of independence, social
relationships, personal beliefs and their relationship
to salient features of their environment'©,

Quality of life includes everything from physical
health, family, education, employment, wealth, safety,
security to freedom, religious beliefs, and the
environment. QOL has a wide range of contexts,
including the fields of international development,
healthcare, politics and employment. Health related
QOL (HRQOL) is an evaluation of QOL and its
relationship with health. Quality of life should not be
confused with the concept of standard of living, which
is based primarily on income!.

Relation between QOL and Healthy Lifestyle

Quality of life is related to the following aspects

W Satisfied in one’s daily activities

B Satisfied with individuals needs

B Reaching of goals in life

B Personal image and view towards life

B Connectedness with personal and socio-
environmental factors'?

Benefits of Living a Healthy Lifestyle for Elderly

B Following healthy life style practices elderly will
feel better! Their body and mindwill have more freedom
and ability for doing work that they could not before.

B Since they will gain strength , their fatigue will
be reduced when doing any physical activity,

B As elderly feel good about themselves, they will
express it on to others, and those closest to, will feel
it too. As a consequence their social relationships will
improve.
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® Proper rest will be there, that will make them
full of energy in the maring.

B Due to mental balance, elderly will be able to
take decisions properly. Mental balance will help
elderly to avoid going into the consumption of toxic
substances.

B Senior citizens will be active, the risk of injury
will be minimized.

® Due to taking a varied and balanced diet ,body
and mind of elderly will stay strong and healthy'3,
Benefits of Living a Healthy Lifestyle for Society

B Senior citizens after getting benefited will help
others to get started with their healthy habit’s routine.

B They will also share all the benefits with others,
they have received from following their changed heatthy
routine.

B There will be reduced expenses to the health
system, due to strengthening of their immune system
eldedy will fall sick less often.

B Elderly will be respectful with the environment
that surrounds thern and therefore elderly will contribute
to keeping the earth in good condition for future
generations',

Lifestyle Diseases

Many diseases in seniors may be prevented or at
least slowed down because of a healthy lifestyle.
Diabetes Mellitus, heart disease, High blood pressure,
arthritis, Osteoporosis, Dyslipidaemia, depression,
dementia, and certain cancers are some of the common
conditions that can be positively modified in seniors
through diet, exercise, and other simple lifestyle
changes'=.

Components of a Healthy Lifestyle
Physical exercise

Balanced diet

Social activity

Mental balance

Enjoying free time

Exercising the mind

Enjoying healthy sex

Getting good quality sleep'®
Lifestyle Modifications to Lead a Healthier Life in
Seniors include-

Proper Diet and Nutrition

Exercises

Limiting alcohol intake to one drink daily
Smoking cessation

Using skin moisturizers and sun protection
Brushing and flossing teeth once or twice a day
Staying proactive in own healthcare and
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participating in decision making

B Going to the primary care doctor routinely

B Reviewing list of medications with their doctor

® Following recommended instructions for health
screening, preventive tests, and vaccinations

B Visiting a dentist annually or biannually

® Following up with eye doctor and foot doctor,
especially for people with diabetes

B To remain aware of potential medication side
effects and drug interactions including over-the-counter
drugs, herbals, and alternative medicine.

B Vaccination'”

HEALTHY AGEING STRATEGIES :

Based on some basic principles of public health
policy, healthy ageing could be ensured through
different levels of healthcare.

Basic Principles of Public Health include

B Human centered health care

B Human rights.

B Effective policy and good govemance.
B Participation

B Solidarity

B Health in all policies.

B Equal rights and opportunities for all'®

HEALTH CARE FACILITIES IN INDIA :
Primary level

Sub Cenlers

B Two workers are needed ,one male & one female

B About 5000 people being served (in a ramote,
dangerous location population is 3000).

B National Government covers the expenses
(butsalary of male staff to be borne by State)

B Tasks relating to interpersonal communication
to bring about behavioral change and referral of cases
to PHCs.are the role of subcentres'®.

B More than 1, 50,000 Sub Centers functioning in
the country as on 31st March, 20170,

Primary Health Ceniers

B One such centre is situated in more developed
rural areas for 30,000 or more (in remote areas one for
20,000 population)

B Staffed with doctors and paramedics, a PHC
undertakes its activities.

B State governments fund PHCs, not the national
government. This is it's difference with subcentre.

B The first contact point between village
community and the medical officer is the PHC.

B They also function to improve health education
with a larger emphasis on preventative measures®!.
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B About 25,000 PHCs functioning in the country
as on 31st March, 20172,

Secondary Level :

At the secondary level there are Community Health
Centers (CHCs) and smaller Sub-District hospitals.

Community Health Centers

B CHCs are funded by state governments and
accepts patients referred from PHCs

B About 120,000 people being served in urban
areas or 80,000 people in remote areas.

B Patients from these CHCs can be transferred
to general hospitals for further treatments. CHC's also
works as first referral units.

B CHCs are being established and maintained by
the State government under MNP/BMS programme??

B As anorm, a CHC is required to be staffed by
four medical specialists ie, surgeon, physician,
gynecologist and pediatrician, supported by
paramedical®! and other staff. There are 30 in-door beds
with one OT, X- ray, labor room and laboratory facilities.

B CHCs serves as a referral center for 4 PHCs
and also provides serves for obstetric care and
specialist consultations.

B Ason 31st March 2017, there were about 5,600
CHCs functioning in the country®4

Tertiary Level

Government provides top level public care through
the tertiary level, which consists of Medical Colleges
and District/General Hospitals.

There is increase in number of PHCs, CHCs, Sub
Centers, and District Hospitals has increased in the
last years, but all of them are not up to the standards
set by Indian Public Health Standards.

Community Health Worker

There has been more than 08 (Eight) lakhs CHW
with the designation ASHA (accredited social health
activist) worker appointed in India (one for a Village),
who are regularized as group C worker and for health
promotional activities at village level . Total villages in
India are 6,49 481.

Primary Health Care Strategies
Healthy ageing Activities
At Primary Level

Four Pillars of Primary Health Care
B Community participation
B [nter-sectoral coordination
B Appropriate technology.
B Support mechanism made available®®

23

At Village Level, by Community Health Worker/
Asha Worker

B Assessment of senior citizens status —
biological functions, activities of daily life (ADL),
instrumental activities of daily living, socioeconomic
statug, social connections, mental statug, matter of
abuses, comorbidities, history of medication, stigmas,
in home environment, environmental sanitation ete.

B Impart health education to elderly and family
members about — prevention of malnutrition, falls &
abuses; healthy life style including exercises, enabling
elderly friendly environment in home, use of assisting
devices, family and social relation, recreation,
insurance & Mediclaim, risk factors, hidden diseases
in elderly, environmental sanitation etc.

B Treatment of simple diseases, elderly
vaccination, and referral to PHC's.

B Follow up, Liaison and Companionship.

B Finding barriers of healthy living of elderly in
family & society.

B Data collection and record keeping.

B Reporting to higher authority including PHC and
Gram panchayat.

All these activities should also be undertaken at
Health Sub-centers in India.

AtPHC

Under the leadership of Geriatrician/Family
Physicians

B Geriatric assessment

B Providing health advocacy including healthy
lifestyle, prevention of diseases and conditions through
behavioral modification technique at individual or group
level, family members need to be included. Usa of
appropriate technology should be a part of education.

B Screening for diseases at individual and elderly
community level with primary preventive measures.

B Diagnosis and treatment of diseases; secondary
and tertiary level of preventions.

B Follow up and referral

B Intersectoral coordination for resclving elderly
issues including their societal functionality.

B Gerlatric Vaccination

B Data collection and record keeping.

B Heporting
Other Govt. Infrastructure

At CHC, Sub district and state hospital, district
hospital, Medical College Hospitals, other govt.
hospitals: Provide treatment, advocate preventive
measures, follow up and feed back to PHC's. Data
collection and research activities, record keeping etc.
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Private Initiative & other Service Facllities

B Corporate hospital by creating a chain of
communication can provide health promotion activities
for elderly. One such system is “In Home care for
Elderly".

B Corporates and organizations: Should render
service to eldery keeping matters of healthy ageing
at top priority.

B Geriatrician: They can provide health promotion
activities through one stop geriatric care that
encompasses “In Home Care” also.

® Other care facilities for elderly: Authorities
running old age homes, respite care centers, day care
centers for elderly, long term care centers etc. should
promote geriatric care through their service areas

Barriers of Healthy Ageing

Individual factor
Farily factors
Culture & beliefs
Misconception
Social factors
Environmental factors
Financial issues including Mediclaim
Trained workforce and their commitment
Scarcity of geriatric physician
Insufficient service facility both govt. & private.
Non-inclusion of geriatric health promotion as
primary health care component.

B Lack of coordination, specially intersectoral
coordination

B Absence of data collection, record keeping and
reporting of geriatrichealth issues.

Way Forward

B There should be policies to include healthy
ageing in primary health care and to enact and amend
laws that will enhance healthy ageing (that also include
legalization of in-home care with use of devices).
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B ASHA workers or community health workers are
required to be trained with working knowledge of
geriatric care immediataly.

B Urgent endeavor must be undertaken to bring
out more geriatric physician for fulfilling the tremendous
demand.

u Maaningful intersectoral coordination must be
ensured for enhancing elderly friendly in-built
environment.

B Assisting devices should be made avallable at
subsidized cost with,

B Financial constraints and insurance &
Mediclaim issues related to healthy ageing should
immeadiately be looked in to.

B Doctors initiatives regarding healthy ageing
should be encouraged.

B WHO required include healthy ageing as primary
health care pricrity.
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Voice of the Expert

Herd Immunity

1. What is Herd Immunity?

Herd immunity refers to the indirect protection from
infection conferred to susceptible individuals when a
sufficiently large proportion of immune individuals exist
in a population.Herd immunity can be achieved by two
ways

I. Vaccination

Il. Natural infection

The term “Herd immunity” was probably
first coined by American veterinarians. In the
first decade of the twentieth century, there
was an epidemic of spontaneous abortion
among cattle in the USA due to some
infection. The then veterinarians like Adoiph
Eichhorn then envisioned a concept of “herd
immunity” among cattle to protect farmers
from livestock destruction. Thus, this was a
ferm related to animal health, which was
later incorporated into human public health.

2. What are the Elements contributing to
erd Immunity ?

Herd immunity is an important element in the
balance between the host population and the micro-
organism, and represents the degree to which the
community is susceptible or not to an infectious agent.
Herd immunity depends on the Basic Reproduction
Number (R,). R, is the average number of secondary
infections caused by a single infectious individual when
introduced into a completely susceptible population.
R, for any infectious agent depends on population
density, population structure, human behavior, and
biological characteristics of the infectious agent.

Herd immunity can be measured either indirectly
or directly.

1. Indirectly from the age distribution and incidence
pattern of the disease if it is clinically distinct and
reasonably common. Although it's not a very sensitive
method.

il. Directly from assessments of immunity in
defined population groups by antibody surveys (sero-
survey) or by some other tests; these may show
‘immunity gaps’ and provide an early warning of
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susceptibility in the
population.
These measurements can

also provide an estimate of
burden and trend of disease,
needs of vaccine, and impact
of other preventive strategies
within very short time frame.

3. What is the
difference between
Herd Immunity and

Dr. Sanjay K. Rai
President, Indian
Public Health
Association

2 &
Herd Effect ? Professor, Community
Herd effect is the reduction Medicine

of infection or disease in the ~ ANMS, New Delhi
unimmunised segment as a result of immunising a
proportion of the population. Herd effect is determined
by herd immunity as well as the force of transmission
of the corresponding infection ie, Effective
Reproduction rate.

4. What is R value? What does it signify?
How can we reduce the value of R for a
specific disease?

Pronounced “R naught”, the Basic reproduction
number also called the basic reproduction ratio or rate
(Rp) is an epidemiological tool used to describe the
contagiousness of transmissibility of infectious agents.
It signifies the average number of secondary infections
caused by a single infectious individual when
introduced into a completely susceptible population.
R, is affected by various biological, socioeconomic and
environmental factors that govern the transmission. It
depends on population density, population structure,
and differences in contact rates and hence can be
reduced by reducing any of these.

The estimation of R, involves a complex procedure
and is usually calculated based on three primary
parameters viz. duration of contagiousness, likelihood
of contact between infectious and susceptible person
and contact rates. The value of R, is usually constant
for a given situation. It cannot be reduced. With various
pharmaceuticals and non-pharmaceutical measures
we can reduce the effective reproduction number (R).
The effective R depends on the population’s current
susceptibility and changes over time. For example,
for COVID-19 we do not have any effective treatment
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or vaccine till date. The only way to reduce affective R
is through non-pharmaceutical measures.

5. What is Herd Immunity Threshold ?

The point at which the proportion of susceptible
population falls below the threshold for transmission
of infection is known as herd immunity threshold.Herd
immunity threshold can be achieved by natural infection
or vaccination. This could be caleulated by the given
formula:

Herd immunity threshold = 1-1/ R,

6. What are the advantages of Herd
Immunity ?

Herd immunity can protect people who have not
been infected or vaccinated. It is relevant in case of
immunization in most of the diseases as it protects
individuals who cannot be vaccinated as well, like
immunocompromised individuals from getting infected.

The concept of applying herd immunity
to human population was probably first done
by British doctors like WWC Topley and
Sheldon Dudley in the 1920s. At that time in
Britain, there was a lot of mortality among
school-age children from infectious diseases
like measles, diphtheria and scarlet fever.
These British doctors wondered whether the
same principle of acquired immunity as seen
in the livestock, can be applied to human
children.

7. What are the disadvantages of Herd
Immunity?
There is no disadvantage of herd immunity. It is the

ultimate goal in control of many of the infectious
diseases.

8. Herd immunity against other common
infectious disease. Comment on it.

Many of the infectious diseases exhibit herd
immunity. Once a proportion of population is infected,
the rest of the people are indirectly protected. For
example, the herd immunity for measles can be
acheived when 90% of the population are infected. This
value depends on the basic reproduction number (R,)
of the infectious agent.

Dudley was a medical administrator who
vigorously pushed forward with the concept.
As such, the British had already a significant
history of animal symbolism for human
conditions. Dudley consldered human
soclety to be divided Into herds like animals,
He wrote, “we can contrast the shoregoing
herd with the sallor herd, or herds dwelling
In hospltals can be compared with those who
live In mental hospitals.” Later, he even
published a picture of school going boys and
captioned It the “human herd"”,

9. What will be the Role of Herd Immunity
to overcome COVID-19 and how will we
achieveit ?

COVID-19 is a highly contagious disease where
transmission occurs from one person to another, As
mentioned earier, herd immurity can be achieved either
through natural infection of through vaccination. As we
do not have an efficacious vaccine yet, currently the
herd immunity can be achieved by natural infection.

Editorial note: The concept of allowing a slow
steady infection in the "human herd” to achieve herd
immunity is naturally a controversial concept. People
are justifiably anxious about being guinea pigs for such
social experiment. When some spokesperson of the
English government uttered the name early this year,
there was severe public backlagh and the british
govemment had to withdraw thair comment soon. Even
if the mortality of covid-19 is 1%, in order to infection
60% of the population of India (1.4 billion), we need to
allow infection of 840 million, with estimated mortality
of 8.4 million!! Can we allow this for “greater good"?
NEVER

10. When will we achieve Herd Immunity
against COVID-197

This iz a very difficult question to answer. The herd
immunity will not be achieved everywhere at once. It
will differ for all the places. The sero prevalence is higher
in urban siums than the non-sium areas and rural areas.
This is due to the higher population density in urban
slums. These areas will achieve herd immunity faster.
In the rural areas the herd effect will take longer.
Factors determining the spread the infection will help
in achieving herd immunity like overcrowding, higher
maobility, increase human to human interacton, etc,

11.12 it a good plan to be infected by COVID-19
just to “get over with it"? If no, why not?
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COVID-19 is a mild disease in majority of cases.
In few the disease may be severe and death may occur.
The evidence from worldwide shows that we cannot
prevent this disease, we can only delay the progression
of disease for some time. The rigk of infection to all
including the vulnerable falls, as immunity builds in
the population.

The best way to achieve herd immunity is focussed
protection. Best approach that balances the risks and
benefits of reaching herd immunity, is to allow those
who are at lower risk of morbidity and death to live
their lives normally so that immunity to the virus can
be build through natural infection. This will protect those
who are at highest risk.

With Covid-19, we are facing the same
problem faced by the European doctors in
the 1920s with Diphtheria. A highly
contagious droplet infection with no vaccine
or drug. How far should social distancing
be enforced and is it feasible to allow some
infection in the community ?

12. We must slow down the disease
process and check these preventable
deaths. What should be the strategy ?

The various sero surveillance in parts of India show
that the infection is widepread in the community. The

time to slow down the disease process successfully
has already passed. Now the emphasis should be to
prvoide best possible care to those who are in need.
This way we can check many preventable deaths,
Montheless continuing preventive control measures like
face masks, physical distancing, hand washing, etc
will slow down the diease progress,

There are a lot of controversies regarding
herd immunity. we encorage the readers to
go through other international publications
like the excellent review of the topic in The
Lancet by Jones et al on September 13,
2020.However, at this point, the editors of
this journal do not recommend any strategy
for herd immunity through natural infection,
This is unethical and probably, would not
be successful. India have had dengue and
Chikungunya for at least the last 50 years.
There is no drug or vaccine. Have Indians
achieved herd immunity against these
infections?

Also, India have had tuberculosis for
thousands of years. There was no vaccine
or drug till 1950s. There was hardly any
social distancing. Did Indians get herd
immunity ? NO. India is still the country with
highest number of new TB cases.

Immunity.

Thank you Dr. Sanjay K. Rai, for giving
the invaluable insight regarding Herd
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View of the Expert

Pandemic, Casedemic and
Infodemic : COVID-19

OVID-19 the disease due to novel RNA SARS

CoV2 has seen a spectrum of wide clinical
variance from silent ,asymptomatic disease in large
majority to severe, symptomatic disease in a small
minority particularly in elderly and vulnerable
population'. Global pandemics in the last few centuries
are rare but have had devastating consequences both
medically and economically. Covid-19 has halted planet
earth virtually making every one live in their own homes
and a new world order is evolving with a so called “New
Normal". India and Indians have responded
optimistically with collective cohesion from all sectors.
Covid-19 policies to care have seen excellent co
ordination and collobaration from all stake holders
including those from government to private sector.
Every pandemic leads to panic, confusion and
controversies and Covid-19 is no exception.
Uncertainty,Unpredictability as well as fear of the
unknown is not unique to covid 19 alone but every
pandemic planet earth has faced?. As we enterinthe
next season of the pandemic several common threads
have emerged in India. Indians have done well with a
large proportion being asymptomatic and recovering
well with a very low case fatality rate (below 2 %).India
has a large burden of hypertension and diabetes as
well as heart disease and other chronic diseases
including COPD as well as kidney disorders still the
case fatality rate is low 3 . India in a unique country
with paradoxes . Indians has a poor “hygiene quotient”
but paradoxically that lead to a better “immune
quotient”. The innate immunity and dense indian
population clusters in poor ventilated spaces makes
Indians uniquely susceptible to SARS CoV2 exposure
. Paradoxically despite of high exposure as evidenced
by high antibody rates in serosurvey in dense urban
slum clusters like Dharavi. Indian may be the first
country in the world to develop the elusive often
controversial “herd immunity “ not Sweden . The link
between hygiene hypothesis to autcimmunity is well
known but covid will unravel another interesting immune
spectrum in the Indians as we enter in the third season
of covid pandemic India after summer and monsoon.
Impending winter comes with fears of respiratory illness
including flu like viruses especially in extreme harsh
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climatic zones in Indian
geography as well as dense
air pollution from farm fires and
vehicles. In temperate
climates winter peak is
expected in North America
and Europe but in tropical
India where covid peaked in
monsoon will it flatten out in

e

winter is an unanswered Dr Shashank R Joshi
question. Winter possibly MD, DM, FICP, FACP

(USA)
Consultant
Endocrinlogist, Joshi

may pose problems only to
those parts of India which will
see extreme temperatures . Clivie). lavati Lot
!CMH gnd health departmgnl i é Dasmin diaﬁ
is gearing up to face unlocking College of Physicians
[festive season and winter
together and the challenges faced to health care
ecosystem is compelling and India will rise to the
occasion. The positive direction of public policy to
research as well as to treat and care has been seen
across India in all states and needs to be
complemented. Indian have a unique disadvantage of
a large economically vulnerable population which had
to battle adversities of health and livelihood both . Again
paradoxically Indians have the best “adversity quotient”
to battle any adversity from pandemic to cyclones as
well as economic hardships. The Indian resilience and
its leadership needs to be complemented for sustained
struggle battling all odds. health care workers have
been at the forefront and have to protect themselves
with care. Indians cannot lose focus on Noncovid health
care despite of the covid pandemic and it poses a
huge challenge as a tsunami of non covid mini
epidemics should not peak up during covidtimes.
Cardio metabolic risk as well as renal, respiratory
illness apart from cancer need Special attention and
focus should be on these vulnerable groups. During
unlocking ‘Reverse isolation ‘ of the elderly as well as
vulnerable groups will be a strategy to save lives .
“Casedemic” is a new term which has evolved and
has been engulfed with a lot of criticism. Often the
number of cases in covid don't tell the ground reality .
Cases are a function of testing and exposure is far
more than those tested . All mathematical modellors
have been proven wrong by the predictably
unpredictable corona virus and therefore the so called
less testing to more testing debate is an interesting
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science concept . Merely testing and adding numbers
do they really matter when most will recover and large
proportion will be asymptomatic. It is impossible to
test the whole country or whole cities like they have
done one some parts of China or Korea .Casedemic
term becomes relevant here. The virus is transmissible
when usually the cycle threshold (CT) is below 24 (by
a well established molecular laboratory) and this the
threshold of 40 may need a strong relook by our
planners. India was the first country on planet earth to
start antigen testing which clearly picks up the CT
below 24 which means the infective population. The
value of aggressive testing , tracing to the point we
screen whole India possibly is not practical .Public
health policy makers will have to evolve pragmatic
practices which can be realistic and clinically
meangingful for care . India may have to adopt in future
a symptom based testing policy as well as strategy
driven tracing policy to close the tap. The use of digital
technology will be the key . Essentially if we can
achieve a zero fatality covid rate which may not be
possible but a low below 0.5 to 1 percent case fatality
rate we can avoid the "Casedemic”. A significant
number of Indians in some geographies already have
had asymptomatic exposures and excellent
recovery.The lasting T cell immunity needs systematic
research and is more relevant even when we are
undergoing Vaccine trials . Mere case numbers and
India being number two should not lead to either panic
or fear because this is more a “Casedemic” metric not
a disability or mortality metric which is the real key in
the pandemic .

COVID-19 has arrrived via Internet in digitalised
world so has lead to a proper “Infodemic “ full of myths,
changing facts, misconceptions, rumours mediated
by social media across the world*. In times of
uncertainty we need to rely on peer reviewed scientific
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literature which had also local relevance. There is a
huge bias in top global journals to publish what they
want built as a narrative . India needs to build a strong
publication network of high impact journals which
impact Indians including JIMA and other indian medical
journals . We need to generate India specific data for
India by Indians in an evidence based matrix . Despite
of resource limitations we have excellent repository of
made in India compounds as well as test kits which
will need validation within our own country. India has
capabilities to develop best in class repurposed drugs,
monoclonal antibodies/ immunologicals as well
vaccines. India is the world's capital of generic
medicines with a rich heritage . Indian ancient systems
of medicines should also undergo the same scientific
researchrigor and validation so that they will get the
recognition they deserve in an evidence baged way.
Indian respiratory technigues like Yoga, Pranayams
as well as meditation have a role in respiratory
physictherapy both in care and rocovery of covidCare. In
controlling the Covid 18 pandemic we need to contain
both “Casedemic"with a fine balance of “infodemic” and
generate india specific data.
REeFerENCES

1 Joshi SA — COVID-19 Care in India: Evalving Faradigme from
Public Health to Critical Care. J Assoc Physicians India. 2020
Oct; 68(10): 56-58. PMID: 32078927,
Ghosh AK, Joshi 5 — Tools to manage medical uncertainty.
Diabetes MetabSyndr, 2020 Sep-Oct;14(5):1528-1533. doi:
10.1016/).dsx,2020,07.055, Epub 2020 Aug 8. PMID:
32947750,
Joshi SR, Boulton AJM — Diabates and COVID 19 in South-
East Asia.Diabetas Res ClinPract. 2020 Aug; 166;108292, doi:
10,1016/ diabres.2020,108292. Epub 2020 Jun 30, FMID:
30619523,
Dharmshakiu G5 — “Infodemic’ During COVID-19 Pandemic:
Troubleshooting the Troubde in Troubled Time Throwgh Primary
Care Activism, Int J Prev Mad, 2020 Jul 9;11:94, doi; 10,4103
fjpvm LPVIM_215_20. PMID: 33042491; PMCID: PMC7518340,



Prediction of Cardiovascular Events in Patients with Chronic

JOURNAL OF THE INDIAN MEDICAL ASSOCIATION, VOL 118, NO 10, OCTOBER 2020

Original Article

Kidney Disease by Serial B-Type Natriuretic Peptide Levels
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Background : Patients with CKD and ESRD are at a high rick for cardiovascular complications and it
accounts for about 50% of mortality Echocardiography is recommended by current guidelines as a
fundamental tool for profiling cardiovascular disease in these patients but operator skill, and lack of
availability of this technique at point of care are barriers. A rapidly assayed biomarker like B-type
natriuretic peptide (BNP) with advantages of ease, low cost, availability and objectivity in measurement
could be ideal for cardiovascular profiling in ambulatory care settings. High levels of BNP are related to
adverse cutcomas but it is difficult to interpret one-tima BNP measurement. it is likely that saerial BNP
levels maybe more informative.

Objectives : (a)To perform serial B-type natriuretic paptide (BNP) testing at point of care (at basaline,
3 and 6 months) in addition to standard clinical and echocardiographic assessment for cardiovascular
status in patients with CKD. (k) To evaluate if change in BNP levels from baseling is associated with
cardiovascular events (CVE) over a subsequent six-month period.

Materlals and Methods : After approval of Institutional Ethics Committee, a prospective hospital
bazed study was carried out in the Department of Madicine at Sikkim Manipal Institute of Medical
Sciences, Sikkim Manipal University, Gangtok for a period of two years (01.11.2013 to 30.10.2015).Adults
with CKD stage 3 or higher were included. Those with history of or presence of CV disease were
excluded. Baseline demography, clinical assessment and point of care measuremeants wera recorded.
All patients were followed up at third and shxth month with clinical and echocardiographic assessmentfor
cardiovascular outcomes and BNP measurement.

Results : Out of 150 patients, a purposive grouping of sample was done to study differences betwean
BNP of patients with Cardiovascular events (CVE) and BMP of patients without CVE. After grouping,
descriptive statistics was computed for mean, standard deviation (S.D) and confidence interval (C.1).
Correlation between BNP and CVE was analyzed by linear regression. For one occurrence of CVE, BNP
value of 1164 was critical which was statistically significant at 95% C.I. {(836.3, 1491.7). Number of
patients who had a CVE at 3™and 6"months were 18(12%) and 9 {6%) respectively. Most important
derivation of this study was that first CVE requires more rise le. 1164.05 but later only 642.1 Is enough
to cause CVE.

Conclusion : Thus it is seen that CVE & BNP levels is highly co relatable with p (<0.05) and serial
measurements are more informative.

Key words: BNP, CKD, CVD, ESRD.
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Clt:ronic Kidney Disease (CKD) patfients are ata
igh risk of cardiovascular complications due to
increased incidence of cardiomyopathy, cardiac
hypertrophy, heart failure and coronary artery
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Editor's Commant :

B Animportant cause of moerality in Chronic Kidney disease
is cardiovascular complications. In emergency setlings,
dyspnea due to hear failure can be distinguished from
other causes by B type Matriuretic Peptide. The predictive
value of this biomarker in CKD is not established. Adverse
outcomes in CKD are associated with high levels of BNP
but it is difficult to Interprat ona-time BMNP measurament.
Serial BNP levels maybe mone informative.

diseases'. Estimates reveal that 50% of mortality in
patients with CKD are attributed to cardiovascular
causes?. Thus profiling and risk stratification for
cardiovascular risk in these patients is essential so
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as to identify those at a high risk and to upgrade
therapeutic interventions. Echocardiography is
recommended by current guidelines as a fundamental
tool for this®, Lack of expertise and availability of
echocardiography at point of care is a major barrier for
its widespread use. Hence the need for arapidly
assayed biomarker which is ideal for cardiovascular
profiling in ambulatory care settings. In emergency
settings, dyspnea due to heart failure can be
distinguished from other causes by B type Matriuretic
Peptide®. As it is technically easy to perform,
economical and reliable, thus it is widely used for
clinical evaluation of congestive heart failure. The
predictive value of this biomarker in CKD is not
established High levels of BNP are seen in patienis
with CKD and relation with adverse events have been
documented. But it is difficult to interpret one-time BNP
measurement in such patients. Serial measurements
of BMP levels at varipus points maybe more
informative. An increase from the baseline may be
indicative of worsening of the CKD or of new onset
cardiovascular events. This would guide the clinician
to modify the treatment promptly and accordingly.
Aims ano OBJECTIVES

A prospective hospital based study was carried out
in the Department of Medicine Sikkim Manipal Institute
of Medical Sciences, Sikkim over a period of two years
{01.11.2013 to 30.10.2015) with the objectives

a) To perform point of care serial B-type natriuretic
peptide testing (at baseline,3 and 6 months) along
with standard clinical and echocardiographic evaluation
for cardiovascular status in CKD patients

b) Toewvaluate if change in BNP levels from baseline
is associated with cardiovascular events (CVE) overa
subsequent six-month period.

After obtaining approval from Institutional Ethics
Committee, patients satisfying the following inclusion
and exclusion criteria were informed about the study,
written informed consent was taken and were recruited
in the study.

MareriaLs ano MeTHoDS
Inclusion Criteria :

1. Age more than 18 years

2. Known to have Chronic Kidney Disease stage
Il or higher based on reduced eGFR (below 60ml/min/
1.73m? body surface area as determined by MDRD
formula) which is either present for at least 3 months
or more, or reduced eGFR in presence of bilateral
small kidneys (longitudinal diameter less than S9cm)
on ultrasonography, or patients with known ESRD on
renal replacement therapy{hemodialysis or peritoneal
dialysis)

|

Exclusion criteria :

1. Patients with a known past history of manifest
acute myoeardial infarction (as evidenced by clinical
symptoms, suggestive ECG changes, and raised
cardiac enzymes) or definite unstable angina (as
evidenced by clinical symptoms and ECG changes at
the time of episode).

2. Patients with atrial fibrillation, second or third
degree heart blocks or valvular lesions present at
baseline.

3. Critically ill patients who require ICU admission
at first presentation for severe hypervolumia,
hyperkalemia, uremic encephalopathy or uremic
pericarditis.

4. Patients who nomally reside outside Sikkim

5. Unconsenting patients

Procadure :

A baseline assessment was based on
administration of a questionnaire, simple point-of-care
measurements and cardiac assessment.
Questionnaire was administered to collect demographic
variables and history of renal and cardiac disease.
Simple measurements examination, and Point-of-care
testing for Glycosylated hemoglobin and BNP at
baseline was done. Cardiac assessment at baseline
included evaluation for clinical features of heart fallure
(using Framingham's criteria), electrocardiography (to
look for any evidence of chamber hypertrophy, and
asymptomatic ischemia, and bundle branch blocks).
Azzessment of Left ventricular size, left ventricular end
diastolic & systolic function and presence of any
valvular abnormality was performed and data recorded
in a pretested structured proforma. Serial BNP
assessment was done by Point-of-care Alere Heart
check system at baseline, at 3 months and at
Bmonths.

Follow up : All patients were followed up at three-

Table 1 — Comparing the baseline variables of two groups
(=150}
Group | Group Il p value
n=40 n=110

Age B2.8+18.2 471124 =0.05
Sex M:F 25:15 56:54 Mot significant
Ht. {em) 160 + 8.1 161 £ 6.8 Mot significant
Wi (Kgs) B85+ 122 60.6 =128  Not significant
Cholestersl 1731 £47.2 1608 £ 466  Not significant
TG 1220 £+ 278 1305+ 444  Not significant
HOL 367 £69 37787 Mot significant
LOL 1233 £31.5 TBS5=204  Not significant
cHF 237 +2389 271258  Not significant
HbA1c E6 =07 56+ 0.68 Mot significant
LvVID 5.2+ 089 52+ 0., Mot significant
LYEF 528+82 551 £ 108 Mot significant
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month intervals at third and sixth months after
enrgiment. The follow up included clinical assessment
for cardiovascular outcomes, BNP measurement and
echocardiographic assessment at each visit.

QOutcome : Cardiovascular event was defined as
cardiovascular death, new- onset acute coronary
syndrome, pulmonary edema, or an arrhythmia
requiring hospitalization and was a composite
outcome. This outcome was verified using clinical
presentation, electrocardiography or echocardiographic
assessment as recorded by treating physicians.

Sample size : Anticipating a 20% event rate over
the one year follow up from the baseline, a sample
size of 138 would be sufficient to detect a hazard ratio
of 0.60 with 85% power at two-sided alpha level of
0.05 and based on this150 participants were recruited
in this study.

ResuLrs

Out of total data collection of 150 patients, a
purposive grouping of sample was done to study
differences between BNP of 40 patients with
Cardiovascular events (group 1) and BNP of 110 patients
without Cardiovascular events {(group |I). After grouping,
descriptive statistics was computed for mean, standard
deviation (5.D) and confidence interval (C.1).

Test of homogeneity of variances was done. Then
analysis of variances was done to find whether or not
differences of two groups of BNP were significant for
CVE.

Mean BNP level of group | {i.e. CKD with CVE) at
presentation was 1182, 1 +121 4(BNP1) and of group
Il (i.e. CKD without CVE) was 440.4 +367.4(BNP4).
The mean BNP levels of group | at 3 months and 6
months follow up was 1003.0+831.6 (BNP2) and
1386.1+x115.5

On comparing the mean changes from baseline to
3 months & 6 months between the two groups, it was
seen that in group | there was a reduction of 173 from
baseline to 3 months and an increase of 204 from
baseline to 6 months. In group I, the mean BNP change
from baseline to 3 months and to 6 months was an
increase of 22 and 165 respectively. Comparison
between the group in statistically and clinically highly
significant (P = 0.000) Linear regression was chosen
as statistical measure to analyse the correlation
between dependent variable (BNP) which is continuous
and independent variables (ie, Cardio vascular events
at 3™ & 8 month) which is categorical in nature and
the results are as shown in Table 3.

For one occurrence of CV event BNP value of 11684
was critical which was statistically significant at95%
C.l. (836.3, 1491.7). Number of patients who had a
cardiovascular event at 3" and 6" months were 18
(12%) and 9 (6%) respectively. Maost important
derivation of this study was that patients with rise in
BNF may have CVE with rise of 642.1at a later date.
That means first CVE requires more rise i.e.
approximately 1164.05 but later rise of only 642.1 is
enough to cause CVE Thus it is seen that CVE &
BNF is highly co relatable with p (<0.05).

Discussion

BNP has established its role in diagnosis of heart
failure. But in patients with CKD, where elevated levels
of BNP & NT pro BMP are frequently encountered, the
role of BNP is not yet fully understood. Interpreting a
single BNP level at presentation maybe unreliable due
to the pre existing elevated levels. However, serial
measurements may provide more reliable information
as a predictor of cardiovascular events?. 50% of

(BNP3) Table 2 — Comparing the serial levels of BNP between the groups (n=150)
respectively. The
Groups BHMP1 BNF 2 BNP 3

mean BNP level Group |{n=40) Mear cl Mean cl Mean cl
of group Il at 3 1182.1£121.4 7936 1015705 100308316 7370 012689 1386.1£1155 1016.1 1o 1755.7
months & 6 | Grouplliin=110) BMP 4 BMP5 BMP&
months follow up Mean cl Mean Cl Mean Cl
was 462.8+413 440.4+367.4 3228to 5575 462.8+£413.0 33060 5843 60615807 417510 784.7
{BNPE} and | Group I: CKD with Cardiovascular events, Group |I: CKD without Cardiovascular events
606.1+589.7 BMP 1: baseling BNF of Group |, BNF 2; BNP at 3 months of Group |, BNF 3: ENP at § months of Group |,

. 5 BMP 4; baseling BNP of Group ||, BNP 5: BNP at 3 months of Group I, BMP 6: BNP at 6 months of Group ||
{ B NP 6 )|cuconfidence interval
respectively. The
inference is at any point of contact, Table 3 — Correlation between BNF and CVE
either at basaline, at 3 months or at R & p = Coefficient cl
6 months, the mean BNP level in {ANOWVA) (y=a+bx)

group | was more than double of the

. . CVE 3rd
mean of group Il ie, those without

CVE Gth

0.500 0250 0.000 49283
0543 02856 0.000 61807 vy =023433+642.173x 4808 - 803.4

y =507.5+1164.05 x B36.3 - 1491.7

CVE (Table 2).

CVE 3 Cardiovascular event at 37 month, CVE 8™ Cardiovascular evant al 58" month
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asymptomatic CKD patients and almost all of ESRD
patients who are on renal replacement therapy have
elevated BNP lavels® BNP cut point is influenced by
GFR and as the GFR declines, the BNP cut point
becomes higher. An upper limit of 200pg/ml| for an
estimated GFR of 80mlI/min/1.73 m 2 has a high level
of diagnostic utility with anarea under the ROC curve
of 0.80 across all CKD groups.BNP levels are strongly
associated with left ventricular (LV) hypertrophy and
LY systolic dysfunctionas well as with renal
dysfunction. Patients with CKD have high incidence
of LV hypertrophy and LV systolic dysfunction but even
it its absence, BNP levels were observed to be
independently associated with GFR and 24 hrs urinary
output. Studies have shown BNF to be a better
predictor of renal function compared to LV systolic
function. While comparing BNP levels with
echocardiography in patients with CKD in CREED
study sensitivity of B8% and a positive predictive value
of 87% in diagnosing LV hypertrophy was observed
however, the specificity was only50% and the negative
predictive value was only 53 %’.

D Logeart et af had concluded that among serial
BNP measurements, pre-discharge BMP remains a
strong predictor of death or re admission as compared
to common clinical variables, BMP change during
hospital stay and echocardiographic findings.

It has been observed that despite difficulty in
interpreting BNP levels for diagnosis of LY dysfunction,
high BMNP is related with poor prognosis. Various
studies have shown that highest tertile of BNP or NT-
Pro- BNP predicts mortalityand cardiovascular death
and provides an early indicator of cardiovascular
compromise before echo-cardiography. This study
primarily aimed to evaluate if change in BNP levels is
associated with Cardio Vascular events{CVE) and it
was found that the rise in BMP levels had a statistically
significant correlation with occurrence of CVE. Also
the serial testing during the follow up showed thatata
later stage a comparatively lower level maybe enough
fora CVE.

ConcLUsION

Serial BNP levels maybe more informative of
cardiovascular events in CKD. However, there areno
definite guidelines which are available for interpretation
ofserial levels and how much increaseover thebaseline
should be considered as clinically meaningful. Further
studies can be carried out to detect the importance of
pre-discharge BNP levels in predicting re admission
or mortality in CKD patients.

Limitations : The co-relation between the
echocardicgraphic findings and BNP levels was not
done. Echocardiography was used to assess the
cardiovascular status only.
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Original Article

Cotrimoxazole in the domiciliary management of patients with
severe COVID-19 : A case series

Khawer Naveed Siddiqui’, Mrinal Kantl Das?, Alapan Bandyopadhyay®

condition.

Fa Ta
i Background : COVID-19 pandemic has resulted in nearly 55,000 deaths in India and over 800,000
deaths worldwide, Despite several clinical trials there is no effactive proven freatment currently available
for this condition and the mainstay of management is only supportive.

Methods : Data from successive patients presanting to a telemedicine clinic between May and
August 2020 with severe COVID 19 and receiving domiciliary treatment with oral cotrimoxazole in
addition to standard therapy was collected and retrospectively analyzed.

Results : 14 patients received cofrimoxazole in addition to standard therapy. Following start of the
treatment regimen, all of the patients showed marked improvement In their clinical parameters Including
faver and cxygen requirements, following which all of them made complete recovearies. Only one patient
required hospital admission for a transient period.

Conclusion : This observation warrants an urgent clinical trial. if the above results are replicated in
future trials it may change the way in which we manage patients with this potentially life-threatening

[J tnelian Med Asses 2020; 118(10): 34-8] .

Key words : Severe COVID-19, Cotrimoxazole, Domiciliary treatment, Telemedicine.

Overtha course of Dacember of 2019, a cluster of
patients with clinical presentations similar to viral
prieumonia of unknown origin was reported in Wuhan,
China'. Analysis from lower respiratory tract samples
of the patients, all of whom were connected to the
Hunan Seafood Wholesale Market? indicated that the
disease was caused by a novel coronavirus?. By the
second week of March 2020, the disease quickly
spread throughout China and crossed international
borders to infect more than 100,000 people and kill
over 4000 in over 100 countries worldwide?,
Subsequently, the WHO declared the disease, named
COVID-19, a pandemic®. The causative organism of
the disease, was initially named nCOV-2019¢%,
however, its name was subsequently changed to
Severe Acute Respiratory Syndrome Coronavirus 2
(SARS-CoV-2) because of its genetic relation with the
Coronavirus strain responsible for the 2003 SARS
outbreak?. As of August, 2020, more than 20 million
people have been reported to be infected by the SARS-
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Edritor's Comment :

B COVID-19 may have potential life threatening
complications including acute respiratory failure
from ARDS In a minority of casas.

Early recognition and treatment of severe COVID-19
ig vital 1o saving lives.

The use of aral cotrimoxazale may be considered
as a potential treatment option In patients with
savara COVID-19.

Thiz may be due to itz antimicrobial and anti-
inflammatory properties. Urgent clinical trials are
recommended.

CoV-2 in more than 210 countries and international
territories, with a death toll of over 800,000. The disease
has infected more than 2.9 million in India with more
than 55,000 confirmed deaths?®.

A respiratory infection of zoonotic origin, COVID-
19 is transmitted from human to human through
respiratory droplets?. The disease generally presents
with respiratory symptoms, with fever, fatigue, myalgia,
dry cough and dyspnea being the commonest'®", |t
has been seen that people with co-morbidities like,
diabetes, cardiovascular, and cerebrovascular
diseases, cancers and preexisting lung diseases like
Chronic Obstructive Pulmonary disease have a higher
risk of developing severe forms of the disease''. In
people with severe disease, this symptoms might
progress to septic shock, coagulation disorders, Acute
Respiratory Distress Syndrome (ARDS) multi-organ
failure and even death'2, However, being an emerging
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disease, till date there has been no clear consensus
regarding the management of the disease, with different
countries and health bodies using their own sets of
criteria and management guidelines.

Marersars ano MeTHoDS

Data from successive patents presenting to a
telemedicine clinic between May and August 2020 with
severe COVID 19 and receiving domiciliary treatment
with oral cotrimoxazole in addition to standard therapy
was collected and retrospectively analyzed. The
patients were diagnosed as severe COVID according
to the WHO diagnostic criteria of fever and suspected
respiratory infection, with any one of the following:
respiratory rate =30 breaths/min; severe respiratory
distress; or 5p0,<93% on room air from their
diagnosis'?. All of the consultations and follow-ups
were made through tele-consultancy. All the patients
were treated at home as they declined hospital
admission. Informed consent was obtained from each
patient regarding initiation of cotrimoxazole and
collection, analysis and publication of the anonymous
data.

StansncaL ANALYSIS

Continuous data will be presented using mean and
standard deviation. Comparisons between two groups
for continuous data will be made using the t-test.
Categorical data will be presented as number of
patients or percentage of patients. A p-value of <0.05
is considered to be significant.

ResuLts

The demographic and clinical characteristics of the
patients are presented in
Table 1. The mean age of the

shortness of breath (93%) and persistent cough (93%).
Only 2 patients among the 14 developed sore throats.
The mean duration of symptoms for the patients was
412 days,

Laboratory parameters of the patients were similar
(Table 3). The mean oxygen saturations at room air
was 87 £ 5 %. Mean WBC count was 6620.7 + 1918.7.
Only 2 patients (21%) tested negative on RT-PCR of
nasopharyngeal swabs for COVID-19 with strong
clinical, biochemical and radiclogical suspicion of

Table 1 — Demographic and clinical charactenstics of

patients fn=14)
Characteristic Patiantz (n= 14} Percentage
Age in years {(mean + 50) 57 + 8 years

Sax

Male 9 B4%
Female S 36%
Risk factors®
Type 2 Diabates Mellitus 4 29%
lschemic Heart Disease 3 21%
Bronchial Asthma 1 T%
Contralled hypertension 6 43%
Mane 2 14%
Treatment Duration (mean + S0} 8.7 + 2.8 Days

“More than one risk factors were present in multiple patients

Table 2 — Symplom profile of pattents (n = 74)

Symploms* Patients (n = 14) Percentage
Fevear 14 100%
Shortness of Breath 13 93%
Cough 13 B3%
Sore throat 2 14%

*More than one symplom was prasant in mLiﬁ_ma patients

\ Tabl — ; } el tents at i =14
patients was 57 + 8.1 years. able 3 — Clinical and blochemical parameters of pa at presentation (n = 14)
Males constituted 9 of the | Patent Duraion SpD, Temperature TLC MNeutro- Lympho- AP AT-PCR
14 patients consulted (645%) of at at phil cyte far
and the rest were female. Of E?Tms H:f'“ p'l'e"a:"; (%) (%) coviD

: I
the 14 patients treated, 4 (daye) S
{29%) had Type 2 Diabetes, | 1 4 81% 1015 11000 &7 9 128 Negative
3 (21%) had Ischemic Heart | 2 2 90% 101 5180 63 27 :A :'umre
; 3 3 92% 102 4430 70 15 A egative
g'seaﬁ.e't 1 h{?%] Tg 4 5  %0% 102 6500 55 a8 NA  Positive
ronchial asthma an 5 4 939 102 6140 65 28 NA Paositive
{48%) had controlled | 3 84% 103 5100 77 18 71.2 Positive
hypertension and 2 patients | 7 4 89% 02 7500 64 34 125 Negative
: T i | B T T4% 103 5800 76 18 35 Positive
has no co-morbidities. High 3 3 019 1015 6800 62 33 a7 Poshive
grade fever (100%) was the | 45 4 88% 102 5200 65 29 5.87 Positive
most common symptom | 11 3 91% 101 6900 67 27 5.8 Positive
with which the patients | 12 8 82% 103 10340 73 23 158 Positive
13 3 89% 1025 5200 6D 35 19.6 Positive
presented themselves | 3 91% 104 6700 66 27 34 Positive
(Table 2). The next most | yyean 4 87 102 66207 67.9 95.8 50.4 ;
common symptoms were | sD 2 5 08 19187 8.2 8.3 57.9
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COVID-19. Chest X-Rays were done for 9 patients
(64.3%). Rest could not be done dus to the ongoing
restrictions of all travel/ home isolations. All of the
Chest radiographs showed lung infiltrates, with
bilateral infiltrates being the most common (Table 4).
Only one patient had a high IL6 count of 37 5.

Of the patients, only one required hospitalization
for 2 days. All of the rest were cared for at home, with
regular follow-up through tele-medicine facility. All of
the patients were given oral Cotrimoxazole (960 mg
twice daily for 7 to 10 days) and Azithromycin (500
mg once daily). Moist Oxygen Inhalation was provided
to 11 (79%) patients. Other drugs that were given to
patients are shown in Table 5. The mean duration of
treatment for the patients was 10 = 3 days.

All of the patients made full recovery, with resolution
of the presenting symptoms. Statistically significant
increase was seen with regards to the mean SpO./
FiQ, ratio on presentation and at second measurement
48-72 hours later (mean+50:417+26 versus 451112,
p-value <0.001,Table 6). In addition majority of the
patients required oxygen for upto 5 days (n=8) from
the initiation of treatment. Only a minority of patients
required oxygen for a longer period (two patients for 8

Table 4 — Chest X-Ray PA View findings (n = 14)
Chest Radiograph Findings FPatients Percentage

Bilateral Irfiltratas 5 38%
Left Lower Lobe involement 2 14%
Right bower lobe involvement 2 14%
Mot Done 5 6%

Table 5 — Treaiment and awtcomes of patiant with ssvere
COVID-19 (n = 14)
Parameters Patients Parcantage
Medications®
Cotrimoxaroles 960 mg PO* 14 100%
Azithromycin 500 mg PO 14 100%
Moist Ongygen Inhalation® 11 TO%
LMWH 60 mg SC T S0%
Ivermactin 12 mg PO 7 50%:
Doxycyclina 100 mg PO 3 21%
Methylprednisolone 30 mg PO 1 T%
Fiperacilin-Tazobactam 4.5 g IV 1 T%
Favipavir 200 mg PO 1 7%
Outcome
Hospitalization 1 7%
Home-based carg 13 03%
Death 0 0%
Recoverad 14 100%:
“More than one medication was used in each patent
tas per required
PO Per Oral; SC: Subcutanecus; IV: Intravenous; LMWH: Low
Molacular Weight Haparin
* Cotrimoxazole was given orally at a dosa of 960mg twice daily
for 7-10 days

36

days and 1 patient for
6 days). Moreover |
there was significant |

Table 6 — SpO,Fi0, (S/F) ratio
comparisons at presantation and
after 48-72 hours

improvement of body | Patient  SiFratioat  SIF ratio after
temperature 48-72 presentation  48-72 hours
hours after initiation |1 385 438
of treatment with 2 428 457
cotrimoxazole|? 438 462

|4 429 471
(meanz8SD:|g 448 448
102+0.8°F versus s 400 433
98.5+0.6°F, p-value |7 424 462
<0.001, Table 7). 8 452 429

(9 433 457
Furthermore the |y, 419 443
mean time taken for |1 433 452
tha fever to : 12 390 447
completely subside |13 & =
after initiation of |y 417 451
treatment with |sD 26 12

cotrimoxazole was
6918 hours. Finally significantimprovement was seen
on repeat chest radiographs (n=7) at one to two weeks
after intervention with cotrimoxazole.

Discussion

In this report we have shown that patients with
severe COVID-19 (COVID-18 with mild to moderate
hypoxia) were reviewed and followed up by a physician
via a telemedicine clinic and were provided with
domiciliary freatment with cotrimoxazole in addition
to standard therapy showing excellent cutcomes.

Recent studies have indicated that the envelope
spike protein receptor binding domain of the SARS-
CoV-2 binds with the angiotensin converting enzyme

2 (ACE2) receptors of

the host cells, ﬂmms ;a:m:mzm
generally the aftar 48-72 hours
epltl'_lellum of the Patient  Body Body
respiratory Syﬂtem temperalure temparalure
and alveolar at after
prneumocytes 1}"F"a 2 presentation 48-72 hours
(AT2)'%15, The virus | 4 101.5 98.3
then causes lysis of | 2 m 98.2
the infected cells, E :gg ;g'i
_settmgmtumgtmn the | 5 102 g8
inflammatory immune | & 103 98.3
response of the host ; :gg xl
wtmﬂwmm“ o 1015 97.8
|:ar+:=|n_flan'lmasm:_:r',uI 10 102 g8
cytokines like | 11 101 97 8
interleukin (IL) IL1, 1: 1:}235 xg
IL2, IL&, IL 7, i mri 93:2
macrophage|sp 0.8 08
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inflammatory proteins, tumor necrosis factor alpha
etc?. In patients with severe forms of the disease, the
excessive immune response by the host coupled with
the continued lysis of the infected cells generate a
cytokine storm syndrome {CSS). Damage Associated
Molecular Patterns (DAMPs) released following
mitochondrial injury in host cells lead to the stimulation
of Formyl Peptide Receptors (FFRs) situated on the
outer surface of the cell membrane of the neutrophils
and monocytes, which in tum cause the recruitment
of these cells to the lung. When stimulated, FPRs
cause the release of Reactive Oxygen Species (ROS)
in the tissue, leading to the release of even more
cytokines'®17, This leads to extensive tissue damage,
causing rapid progression of mild respiratory symptoms
like dry cough and feverinto Acute Regpiratory Distress
Syndrome followed by multiple organ failure in
susceptible patientsZ. The key to managing severe
COVID-19is preventing this cytokine storm from taking
place, in addition to making sure that there are no
superimposed secondary bacterial infections in the
already compromised lungs of the patient.
Cotrimoxazole is a commonly used antibiotic used
to treat a wide range of diseases ranging from Urinary
and Respiratory tract infections to opportunistic
pneumocystis pneumonia and toxoplasmosis in people
with HIV/AIDS. Composed of one-part Trimethoprim
and five parts Sulfamethoxazole. Cotrimoxazole is a
cheap drug with excellent efficacy and a high safety
profile'®. This has led it to being enlisted in the WHO
list of essential medicines'® and being available as a
generic medication®®, Research done a priori suggest
that Cotrimoxazole can block the FPRs, leading to
the prevention of inflammatory cell recruitment, release
of cytokines and ROS in the damaged tissue?'22,
Cotrimoxazole have also been found to be effective at
the reduction of pro-inflammatory cytokines like IL-1,
2, 6, B and Tumor Mecrosis Factor —23, This might
lead to prevention of the progression of the clinically
severe COVID-19 into ARDS by thwarting the
impending CSS. Furthermore, the drug is highly
effective in the treatment of nosccomial and
opportunistic infections. This might also have an effect
in averting the progression of COVID to ARDS by
preventing any secondary bacterial infection. The
addition of this drug to standard therapy showed
substantial improvement in the course of the disease.
Low Molecular Weight Heparin was used in some
patients with large number of co-morbidities and/or
more severe disease to prevent venous
thromboembolism commonly seen in patients suffering
from COVID-18%%, The rapid and complete recoveries

a7

that all of the 14 patients treated with Cotrimoxazole
made thus lends credence to this idea that
cotrimoxazole may be an effective drug to combat the
disease and is in keeping with a recent report by
Quadery and colleagues?s,

Ancther important aspect of the reported cases is
that 13 out of the 14 patients were managed in a
domiciliary setting through telemedicine, without
needing admission ta a specialized in-patient setup.
Only one patient was hospitalized with a duration of
stay of 2 days. In countries of South and South-East
Asia, high population density, poor healthcare
infrastructure, high out of pocket healthcare expenses,
and rampant poverty makes it hard for a large par of
the populace to avail and access healthcare®®. In this
scenario, a domiciliary treatment regimen along with
tele-medicine consultation that can help manage
clinically severe COVID-19 in an out-patient setup and
legsen the need to admit the patient in intensive care
has the potential to alleviate a lot of burden not only
from the patients but also from the healthcare facilities,
whose resources are stretched thin in order to combat
the pandemic. As all of the drugs forming the treatment
regimen for the management of these 14 patients are
common, widely used and inexpensive, they can be
easily accessible to the patient population. Most of
them are easily self-administrable (except for LMWH
which may need a help or video supervision by a doctor
during administrating the drug), and which makes them
ideal for home-based care. In countries where there is
a dearth of specialized setups for the management of
COVID-19, such a regimen that can reach patients in
hard to reach areas by virtue of being prescribed and
followed up through telemedicine can be of immense
help, especially in the context of public health and
healthcare delivery systems.

ConcLUSIONS

In this case saries for the first time we are able to
demonstrate excellent outcomes by adding oral
Cotrimoxazole to standard therapy in patients with
severa COVID-19 in a domiciliary setting where the
patients were reviewed and followed up via a
telemedicine facility. However, further research using
comparison groups need to be done to substantiate
and validate the findings repontad in this report.
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Original Article

Retrospective Analysis of Fertility Rate and Family Planning
Programme in One Thousand Families of Industrial Workers

Dilip Kumar Dutta’, Indranil Dutta?

Objectives : The socio-economic factors, which were correlated with increasing fertility rate in
industrial area, wera studied to understand how these factors exert their influence on the increasa in
population in industrial sectors especially in developing countries like India.

Intreduction : Family planning is important to development of nation. Family planning is often neglected
or misunderstood In rural areas or in poor socloeconomic group of people leading to early unplanned
pregnancies or more number of pregnancy leading to malnutriion and economic pressure on the
aaming mamber.

Material and Methods : One thousand families of Industrial workers were interviewed between January
2012 to January 2014 in and around Kalyani, West Bangal, India to find out various socic-economic factors
responsible for high fertility rate & fallure of family planning programmae In industrial area.

Results : Eighty five percent of women are married before 20 years of age and 82 percent have 4 or
mora children. 91% did not have any basic education. Economic status of 90% was found to be very poor,
80% were reluctant to undergo any family planning operation. Only 11% tubectomy & 9% vasectomy
operation cases were reportad. The reason for non acceptation of sterilization operation wera found to
be desire for more children (50%), opposition from husband (10%), fear of operation (7.5%), religious
prejudices (12%) alien to traditional culture (8.5%), interference with natural method of stopping childbirth
{5%) and no reason (4.5%).

Conclusion : Success of family planning programme in an Industrial area depends particularly on
socio economic status of the family. Therefore vigorous promotion of tamily planning preblem is essential
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in an industrial area.
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ccess to healthcare sexual and reproductive is

he key for sustainable development. Research
suggests that maternal and child health cutcomes can
be averted by use of adequate contraception methods.
This is turn can prevent 22% of matemal death and
stillbirths’.

But the major problem in our country lies in the
fact that contraception is restricted to only married
couples compared to unmarried because it is largely
seen as a taboo in our country. Even if it is used in
whatever amounts usually moderm methods of family
planning were not used?.

Various Intermational organizations have committed
to Family Planning 2020. Sustainable Development
Goals components also stress on family planning
globally®.
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Editor's Comment :

B  Early marriage leads to early pregnancies, Early
marriage has to be deffered fo atleast 20 years of age.
In poor sociceconomic conditions or religious
bindings, If sarly marriage is unavoldabla, propar
contraception advice can defer pregnancies for some
time.

if family is complete contraception in form of male or
famala sterization operations need to ba popularized.
Success of family planning programme In an Industrial
area depends particularly on socio economic status
of the family. Therefore vigorous promotion of family
planning problem is essential in an industrial area.

Am

The socio-economic factors, which were possibly
correlated with increasing fertility rate in industrial area,
were studied to understand how these factors exert
their influence on the increase in population in industrial
sectors especially in developing countries like India.

MareriaLs avp MeTHoDS

This survey was undertaken at Industrial area in
and around Kalyani, India from January 2012 to January
2014. During this period 1000 families of Industrial
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workers were interviewed and analyzed to find out
various socio-economic factors responsible for high
fertility rate & failure of family planning programme. A
complete history regarding types of workers, age of
women at marriage, parity, literacy rate, economic
status, nutritional status, pregnancy wastage, family
planning operation and lastly reason for failure of
sterilization operation was evaluated in details. These
findings were tabulated and correlated with one another.
OBSERVATION

Out of 1000 families 80% had husband as worker
where as 20% had female as worker (Table 1).

Out of the women 85% were married before 20 years
of age (Table 2).

Most of the workers had four or more children (82%).
A lower fertility rate was found in employed women as
compared to unemployed women (Table 3).

Neonatal death within 7 days (12%) and neonatal
death from 7 days to 28 days (8%) were found to be
higher than stillbirth (5%) and infant death 12 days to
1 year (6%).

Most of the neonatal and infant death was found to
be due to prematurity & infection because of unhygienic
condition and poor sanitization which are easily
preventable.

On further evaluation it was revealed that (Table 4)
91% did not have any basic education as compared
to 9% primary school level. None of them had any
knowledge as regards to fertility control, importance
of ante, intra & post natal care & family planning
programme.

From Table 5 it was found that economic status of
90% were found to be poor. They include 80% male
worker and 10% female worker. Only 9% female worker
were enjoying average economic status because of
more earning member of the family. On further analysis
80% of women were consuming poor diet.

Most of the women had lost either one or two
or more foetus or child because of various factor
(Table 6). Perinatal mortality were found to be 170/
1000 total births.

From the Table 7, it appeared that 80% of family
was reluctant to undergo any family planning operation.
Only 11% had tubectomy and 9% had vasectomy
operation.

On further analysis from 800 non-acceptances of
sterilization operation cases, it was found (Table 8)
that desire for more children (50%) which leads to more
employed hands in family, opposition from husband
(10%), fear of operation (7.5%), against religion (12%),
alien to traditional culture (8.5%), interference with
natural method of stopping childbirth (5%) and no
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reason (4.5%).
Discussion

This study has shown that the acceptance of
sterilization operation is low in industrial workers inspite
of the high fertility rate. The reasons for high fertility
rate in Industrial workers have been seen in the present
study. There is a great desire to marry early because
of customs, taboos and early sexual desire. 85% of
women were
married before 20
years of age, had

Table 1 — Distribution of worker

4 or more children. Humber  Percertaon
These young Male worker 800 80
Female worker 200 20

married women
showed lack of
contraceptive
knowledge as
compared to older

Table 2 — Age at Marriage of Female
partner

Number Percentage

married women :g;g $93f5 ggg gg
= ears

and were reluctal_nt 21 - 25 Years 100 10

to discuss family | 26 - 30 Years 30 3

planning  with |31 - 35 Years 20 2

35 and above - -

interviewers.
Hence raising the

Table 3 — Parity Distribution

age of marriage of
women above 20 Parity Number Percentage
yearscould havea |1 -2 30 3
significant effectin [2 -3 50 5

- 3-4 100 10
curtailing the |, ~_ o o5
effecltl\l’es_s 270 27
reproductive span |6 and above 300 30

f women an =

9 omen and Table 4 — Literacy Rate
thereby,
reduction in Number Percentage
fertility could be | lliterate 910 91
achiev e d|Primary School Level 90 9

High School level

because of College Level

better
understanding of family
planning measures by
older women.

Table 5 — Economic Status

Number Percentage

Another factor which iﬁg;age 99000 9;)
has a profound influence |ggod 10 1

in reducing ferility, is the

Table 6 — Infant Mortality Rate
Number (310) Per 100 total Births

Still Birth 50 50/1000(5%)
Neonatal Death 120 120/1000(12%)

(within 7 days)
Neonatal Death

(7 days to 28 days) 80 80/1000(8%)
Infant Death

(28 days to 1 year) 60 60/1000(6%)
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litaracy rate of
couple, particularly
that of the wife. In
1981 census only
24.88% of female

. Table 7 — Acceptance & Nan
Acceptance of Family Flanning
Operation (n=1000)

MNumbar Parcantage

Mon Acceptance  BOO 80
were literate in Vasectomy o0 1]

India. In the present

study 91% female were literate. Only 9% had attended
the Primary school level. This signified that only when,
the women's educational level reaches matriculation
& above, then only it begins to have any noliceable
influence on fertility. As it is seen that the better
educated a women is the more likely she is to use
contraceptive 7811,

There is a significant correlation between female
employment and ferility. In India the percentage of
female employment had slightly decreased from 32%
to 28% in the period from 1901 to 1961. In the present
series 20% of women were employed in Industrial area.
And their fertility pattern was found to be lower {below
4 children) than the unemployed female worker (above
4 children), therefore ferdility rate can be lowered if
there is more employment opportunity for women in
industrial area. Employed women are more likely to
use contraceptive than women who have never
worked” ",

Economic status is another factor which has an
influegnce on fertility in an Industrial worker. High fertility
rates were observed in families of Industrial workers
with poor economic status (90%), as compared to low
fertility rates in cases of families having average (9%),
and high (1% economic status respectively. All these
socio Economic factors were very much correlated with
increasing perinatal mortality rate (170/1000 per live
births) and necnatal death (80/1000 per live births).

Family planning programme in industrial area were
found to be very poor. 80% of family was reluctant to
undergo any family planning operation.

Main reasons that have been found by the present
study for non-acceptability of sterilization operation in
industrial area were a great desire for more children
50%: which leads to more employed hand in the family
which indirectly increases the fertility rate.

Sterilization in whatever in from is an operation.
The general surgery phobia is a big problem in industrial
area. 7.5% cases in the present series were afraid of
Sterilization operation because of health risks after
operation which can be properly predicted before
operation* with proper & adequate counseling. However
the risk following sterilization was found to be minimal
as compared to pregnancy. Pregnancy has higher risk
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Table B — Reason for Non-Acceplance of sferilization
Operation (800)
Operation Number Pemcentage
Daszire mora childran 400 50
Opposition from husband 80 10
Fear of Operation 60 7.5
Too parmanent 22 25
Against refigion 96 12
Align to Traditional cukture 68 85
Interference with natural method
of supplying childbirth 40 5

Mo raason 34 45

factors whether from induced abortion® or from
childbirth® 10,

Oppaosition from husband (10%), against religion
{129), and alien to traditional culture (8.5%) in the
presant series is a real problem that have to be
overcome with proper education & counseling. In
counseling for Sterilization, the husband should be
taken into confidence from the initial stage.

ConcLusions

One thousand families of Industrial workers were
interviewed between January 2012 to January 2014 in
and around Kalyani, West Bengal, India to find out
various socio-aconomic factors responsible for high
fertility rate & failure of family planning programme in
industrial area.

Eighty five parcent of women are maried before 20
years of age and 82 percant have 4 or mora children.
81% did not have any basic education. Economic
status of 90% was found to be very poor. Perinatal
mortality rate was found to be 170/1000 total berths in
their reproductive petiod.

B0% were reluctant to undergo any family planning
operation. Only 11% tubectomy & 9% vasectomy
operation cases were reported. The reason for non
acceptation of sterilization operation were found to be
desire for more children(50%), opposition from husband
(10%), fear of operation(7.5%), religious prejudices
(12% alien to traditional cultura(8.5%), interference
with natural method of stopping childbirth (5%) and no
reason (4.5%). t appeared from the study that success
of family planning programme in an industrial area
depends particularly on socio economic status of the
family. Thersfore vigorous promotion of family planning
problem is essential in an industrial area.

More stress is laid on barrier IUCD oral
contraceplive methods particularly to those women or
couple who werse reluctant to undergo sterilization
operation. It is hoped that in near future we can also
perform a good number of Sterilization operations.
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Original Article

Appendicular Lump : Revisiting with New Challenge

Mriganka Ghosh', Soumita Ghosh Sengupta?, Samidh Shuddha Datta®

Background : Acute appendicitis is still probably the commonest cause of acute abdomen ,needing
surgical intervention. But in case of prolongation of inflammation, appendicular lump may form in 2-6%
cases.The traditional treatmeant of appendicular lump is conservativa followed by delayed appendectomy.
Another option is early Intervention before the lump becomes well circumscribed when disturbing the
anatomy is risky.

We performed an institution basad obsarvational study over all thosa patients clinically diagnosed
with appendicular lump presented In indoor or outpatient Department of General Surgery in Medical
College, Kolkata during a period of ona and half year. Wa formulated a protocol strictly based on detailed
history and meticulous clinical examination and sonolegy of abdomen and chose appropriate option of
either early intervention or Ochsner-Sherren regime and followed up them for next & months.

Total 31 patients wera taken into the study after exercising necessary exclusion and out of them, 21
patients could be successfully treated with Immediate operation. No primary colonic resection was
required and neither, there was any case of post-operative faecal fistula and incisional hemia. Of those

-

3

patients, treated conservatively, 6 patients eventually underwent interval appendectomy.
Conclusions : With the use of good clinical acumen, sound knowledge of surgical anatomy and

judicious halp of imaging, early exploration in appendicular lump is hazardiess, confirms the diagnosis,

minimises the duration of hospital stay avelding any chance of readmission and further expenses.

[/ indian Med Assoc 2020; 118(10): 43-]

Key words : Appendicular lump, Ochsner-Sherren regime, early intervention.

Agute appendicitis is probably the most frequent
cute surgical pathology and emergency
appendicectomy is the best available treatment of it.
But if not duly attended, the ongoing inflammation
may sometimes be contained by the patient's own
defence mechanisms and an inflammatory mass or
an appendicular lump may result, as in 2-6% cases’.
Immediate surgery is often hazardous thanks to the
distorted anatormy, problems in closing the appendiceal
stump because of gross cedema and risk of injuries
to intestines. Any operative endeavour could end up
with colonic resections, ie, ileocecectomy or right
hemicolectomy or faecal fistula post operatively®3,

Conservative management, namely Ochsner-
Sherren {OS5) regime with interval appendectomy has
conventionally been the most popular choice. But this
protocol has recently been challenged as the risk of
recurrence is negligible®=,

Moreover, the avil of ccnsawatwa managament is
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Editor's Comment :

B Although traditional treatment of appendicular lump
is conservative followed by delayed appendectomy,
earllest Intervention Is the recent trend.

If selected with proper clinical judgement and
imaging support, early exploration is safe, and cost
effactive.

its failure, which may be observed in 10-20% of the
cases when it demands more risky or demanding
emergency surgery which carries more morbidity and
mortality 8. Another disadvantage is the obscurity
related to other possibilities like malignancy of
caecum, neoplasm or appendix, ileo-ileal intus-
susception and last but not the least, ileo-cecal
tuberculosis, which may be spuriously misdiagnosed
as appendicular lump,whose true diagnosis may be
delayed™.

It is high time to move on from the traditional
conservative management to immediate intervention,
which allows clinician to diagnose the disease and
then to cure which in turn effectively shortens hospital
stay, obviating any further need of admission’-717,

The present study was conducted with the objective
to observe the course of appendicular lump with
reference to its variant treatment modalities i.e. early
intervention and conservative management in terms
of overall outcome.
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MareriaL ano MeTHOD

It was aninstitution based prospective observational
study performed in the indoor and outpatient
Department of General Surgery in Medical College,
Kolkata. Each patient was required to give written
informed consent prior to enrolment in the study and a
prior clearance was taken as per the institute’s ethical
committee guidelines. A detailed history and a thorough
physical examination during indoor admission and
regular follow up and correspondence after the
discharge of each patient formed the basis of the
study. After making an appropriate clinical diagnosis,
one or more of the special investigations — Ultra sound
in this case was carried out for the confirmation of the
diagnosis.

The idea of deciding early intervention in a patient
with clinically palpable lump in right lower quadrant
{RLQY) of abdomen is critical. Understanding the
pathogenesis of appendicitis is utmost important,

Luminal obstruction of the appendix is probably the
final common pathway towards evolvement of
appendiceal gangrene and perforation. Although
initially, the lumen remaing patent despite mucosal
inflammation and lymphoid hyperplasia, with
uninterrupted mucus secretion and inflammatory
exudation, the blockage becomes imminent. Increased
intraluminal pressure further affected lymphatic
drainage, causing further edema and mucosal necrosis
favouring bacterial translocation to the submucosa.
Sometimes spontaneously or in response to any
medical intervention with antibiotics, resolution may
be achieved at this point. But if the condition is allowed
to remain unchallenged and un-intervened ,soon
venous obstruction , then arterial obstruction and finally
gangrenous changes in the appendix wall with
generalized bacterial contamination of the peritoneal
cavity may follow'!-12,

Even at this stage, possibilities are varied
depending upon individual case, age, the immune
status of the patient and the virulence of the organism.
More commoenly, greater omentum and small bowel
loops rush to wrap and segregate the inflamed
appendix, limiting the spread of peritoneal
contamination and resulting in a phlegmonous mass
or para-caecal abscess® 13,

But the greatest threat is generalized peritonitis
which results from an unchallenged frank perforation
of a gangrenous appendix or dissemination from an
otherwise localized appendicular abscess facilitated
by aggravating factors like extremes of age, immuno-
compromise, diabetes mellitus and a free-lying pelvic
appendix and previous abdominal surgery that limits
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the mobility of the greater omentum.

Rarely, a mucus filled distended organ termed as
mucocele of appendix can be a sequel even after the
inflammation of appendix subsides completely.

Despite numerous advancement in imaging
maodalities, the diagnosis of appendicitis is still clinic
based and there are typical signs and symptoms, pain
abdomen, nausea, vomiting, tender right iliac fossa
and others which give an suspicion of appendicitis.
Now, conventionally, in any patient with right iliac fossa
lump with prior symptoms suggestive of acute
appendicitis, the next plan of treatment mostly sways
towards conservative approach which is traditional and
itz success is well established.

But, we often use the term appendicular lump
Ioosely and stamp its diagnosis in the mere presence
of lump in RLQ, irrespective of its duration and variety
of clinical prezentation. Even any lump of appendicular
origin has different implications. It could be mere
conglomeration of gut (often spuriously interpreted as
lump by sonography) or it could be an appendicular
phlegmon (inflamed yet viable viscera just coming
together to contain the inflammation) or an early lump
(when components are adhered but not inseparable)
and finally, it may be an well circumscribed classical
appendicular lump and last but not the least, an
appendicular abscess'®.

Mow if we go further deep, and consider all emerging
symptoms and accompanying signs and underlying
pathogenesis, we find there is an distinct correlation
between different pathogenetic stages and their
sequelae and the emerging symptoms and signs with
their changing variation and severity . We believed
and also past researchers vindicated that if we select
those early cases, where lumps are palpable but not
hard, tender, margins are irregular (reflecting that the
inflammatory process is yet to be contained) a decision
of intervention can be taken judiciously with good
successful outcome. On the contrary, any attempt to
disturb an already contained inflammation as reflected
in an well circumscribed, nontender lump presenting
after that golden period is likely to be hazardous.

Exclusion criteria for the study :

= diabetics

= immunocompromised

= [lump with history of onset of pain>10 days

= lump with strong suspicion of malignancy.

All interventions were done by experienced
surgeons and all surgical specimens (including
appendix, suspicious mesenteric lymph nodes and
greater omentum) were examined by senior

pathologist.
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OBSERVATIONS

Out of 31 patients, 10 are managed conservatively
while 21 were operated. This is not statistically
significant difference in the mean age of the patients
in either treatment modalities.

Pain was obviously the predominant symptoms;
all patients had RLQ pain when attended or in the
history, signifying RLQ pain to be most consistently
presenting symptom.

The average duration of pain in conservatively
managed patients was 7.8 days at the time of
presentation whereas in operated patient it was 4.2
days: which is statistically significant (Fig 1/ Table 1).

There was no statistically significant difference in
gender distribution in both management. Overall
female: male is 3: 2. 60% of

Mean = Mean

op

Duration OF pain

o 2 4 B 8 10

Fig1 — Mean Duration of pain : management

conservatively managed patients had

Table 1 — Distribution of Maan Duration of Pain

history of anorexia whereas 85% of

Numiber  Mean S0 Minimum Maximum Median  p-Value

operated patients had history of - -
same. Overall 77.4% patients had | DUrtien of pain
history of anorexia. More operated

Op 21 42381 13381 20000 70000 4.0000

C 10 T.B000 13166 6.0000 10.0000 7.5000 <0.0001

patients (81%:) had complaints of nausea and vomiting
than conservatively treated patients.

70% of conservatively treated patient had history
of fever whereas only 38.1 % of operated patients had
history of same. But this is statistically not significant.

30% of conservative patients had increased pulse
rate whereas 90% of operated patients had the same.
Owerall 58% of patients had increased neutrophil count
{ 40% of conservative and 66.7% of operative).

Now, in regards to the clinical appreciation of lump
in RIF, overall 64.5% had firm lump, but there were
other factors which dictated the decision of intervention
and hence the outcome,

85% of those underwent surgery had lumps with
irregular border whereas only 10% of lump with regular
border was operated (Fig 2).

Overall USG done within 2-3 days of admission
could diagnose a lump in 64% of patients. Of them, in
conservative arm, USG detected lump in 100% cases.

Intraoperatively, in most cases, there were either
grossly inflamed appendix or appendicular phlegmon
(66.7%)(as shown in Fig 3) whereas 23.8% cases had
suppurative appendix and 9.9% had gangrenous
appendix (Fig 4). Histopathologically, all appendicular
specimen revealed inflammatory aeticlogy, mesenteric
lymph nodes and bits of greater omentum as collected
showed reactive changes with no sign of any suspicious
aeticlogy which demands further investigation.

Only 20% of conservatively managed patients were
discharged within 7 days while rest B0% required more
than 7 days (up to 14 days) . On the same page 85.7%

of operated patients were discharged within 7 days.

Mean duration of hospital stay in consenative group
were 8.7 days while in operative group it was 5.8 days
which had statistical significance. This implies that
the course of resolution of disease process took longer
time in conservatively managed patients.

Operated patients had mild complications like
wound complications, chest complications, whereas
conservatively managed patients had complications
of residual abscess, chest complications etc.

Mo patient in our study developed neither faecal
fistula nor incisional hernia.

23.8% of operated cases had wound complications
which is managed with regular dressing and antibiotics.
30% of conservative patients had residual abscess
whereas there was no residual abscess in operated

TOTAL

m IR

Op o %

L] 30 10y 150 200 250

Fig 2 — IR (Irregular margin) % & Riregular mangin) %
Association of borders
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management
patients. 40% of
; i atiants in conservative
Fig 3 — Showing appendicular P
9 phh;?nmfpen management had

chest complications
whereas only 14.3% of patients had chest
complications in the surgical arm.

7 out of 10 conservatively managed patients could
be followed up as 3 were lost after first revisit.
Interestingly, 5 patients came with recurrent symptoms
of appendicitis. Eventually, 6 patients underwent
interval appendactomy and onea patient didn't opt for
appendectomy since that person was clinically
symptom free.

Discussion

Palpable lump in right lower quadrant of abdomen
has varied implications. Prior history suggestive of
appendicitis invariably substantiate the diagnosis of
lump of appendicular astiology where conservative
managemeant followed by appendectomy after 6 wesks
or so is the golden rule of managemant. Immediate
surgery was said to be more risky and non-operative
option was favoured because of high success rate.

But the significance of OS5 regime has been lataly
paled into Insignificance due to varied reasons. One
is its fallure that complicates the scenario and next is
the ambiguity associated with differential diagnosis.
The possibilities of different pathology in the form of
malignancy, llio-caecal TB and lympho proliferative
disorders cannot be ignorad. An apparently successful
nonsurgical treatment of the lump may even delay the
underlying diagnosis of cancer or Crohn's disease (CD)
where role of imaging like CECT is often equivocal'> '8,

More decisively, many researchers opined that
there is hardly any need for interval appendicectomy
as the vast majority (95%) of patients managed
conservatively is unlikely to develop a recurrence®'?,
Secondly, the idea behind confirming the diagnosis of
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Fig 4 — Associalion of operalive finding :

appendicular origin during interval
appendicectomy or identifying altemative
diagnosis like that of malignancy
becomes irrelevant as the consequence
of delay in diagnosis of any intra-
abdominal malignant pathology could be
nG i
sinister. The proponents of early surgery
Bl  amphasizas on the added benefit of
s Immediate diagnosis of serious diseases
masquerading as an appendicular mass
while leaving nothing uncertain for the
future®,
© Mow it is observed, that even in the
background of inflammatory pathology,
the decision and its success with little
or no complication lies in the consideration of different
stages of it and varying degree of fibroblast deposition
and degree of protective containment. The guidance
of imaging (USG/CT scan) which often spurious aor
misleading, should be taken with a pinch of salt . So
clinical judgement is again superior than the rest.

If patient is examined with proper technique after
fulfilling all general pertinent pre requisites (like pre-
counselling, relaxing the patient satisfactorily,
palpation starting from a quadrant radially opposite
to the area of inflammation) which are often ignored,
those clinical variants can be well appreciated. In a
normal, immunc-competent patient, lump usually begin
to form after 48 to 72 hours. Initially, the tenderness is
maost at or around McBurney's point but itis also felt
in left iliac fossa (Rovsing's sign may be +ve),an very
ill defined, irregular lump like feeling may be there
which no way gives an idea of its shape. This is either
appendicular phlegmon or early lump which is mostly
seen during 3-5 days of onset of pain. The adhesion at
this period is very much separable when the process
of fibrosis hardly sets in. During this golden period
{Table 2) if patient is operated by surgeon with good
surgical experience and expertise, techniques adhering
to surgical principle of good tissue respect, necessary
finger dissection, avoidance of sharp, traumatic
instruments—all these can ensure successful
outcome. But on further progression of time, the
phlegmon/early lump soon become well circumscribed,
well defined, taking round or piriform shape .the
fibroblast deposition becomes maximum, adhesions
turmns more organized when intervention is likely to be
beset with high risks.

Appendicular lump is most commonly found in
the age group of 21-30 years (C Pandey, B Kesharwani
et al)"®.In our study the mean age in conservatively
treated patients were 34.5 years whereas in operated
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Table 2 — The golden fime zone for intervention of  appendicular

Days Symploms Chinical findings aetld_t:gy and WE"’Q

from Panm Sysiemic Tender Woscie Roveng Tump the literature yielded

onset AF (appetite’ RF guard sign Tender Shapel consistency Margin/ similar findings (C
ﬂaLE?af inRIF ness tize regularity Pandey et af)19.

g Overall, 71% of

23 +H - o VB +++  Nalump — — patients had pulse rate

3-4 * ek + * WE f+0e * - foblong Softil Wague/ ""'F""e than Qﬂpar

defined irregular minute at the time of

4-5 * - -f4 - Ve -+  globular Firm to hard More defined presantatlon._gﬂj% of

and regular | ©Operated patients had

5-8 - : A - we -+ gobular  Hard Wl IHersegad: phie. tale

circumscribed | While only 30% of the

[Jhe best period to intervene [_] Period, when intervention can be done with proper precaution | CONServatively

patients were 26.3 years. Overall mean age was 29
years which is similar to the other study. The mean
duration of pain of conservatively treated patients were
7.8 days where as it was 4.2 days in operated patients
till operated. In the literature average duration pain was
found to be approximately 4 days which was concurment
to this study'?. Early presentation influenced in a way
towards decision for intervention,

Mean duration of hospitalization was 8.7 days in
congservatively treated patients and in operated patients
it was 5.8 days which was statistically significant and
it shows that patients with surgical modality of
treatment had a shorter course of resolution of
symptoms and recovery. Other established studies
showed similar outcome (V K Agarwal et ah2°. And
slightly higher than another study

In our study we found there was female
preponderance though not statistically significant with
female : male ratio of 3:2. Reviewing the existing
literature one study showed F:M ratio of 1.9:1 (C
Pandey et ah'® whereas another showed almost equal
distribution in both sexes (R S Bhandari et al)'®,
Probably it varies from region to region, dietary habits,
lifestyles.

In our study all patients, at some stage of their
digease progression, presented with pain in the right
lower quadrant. This is also in line with other studies'®.

70% of our conservatively treated patients had
history of fever whereas only 38.1% in the surgical
arm had febrile episodes. Overall 48% patients had
fever as complaint. Available studies show this to be
in line with their findings (C Pandey et af) .

B5.7% of operated patients had anorexia where as
60% of conservatively treated patients had the same.
Owerall 77 4% of patients had anorexia. Anorexia, apart
from other systemic complaint like nausea, vomiting
is one the specific sign guiding towards the diagnosis
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managed patients had
the same. It was statistically significant. The logic is
obvious as the lump localises and inflammation
subsides, tachycardia associated with it also
decreases.

51.6% of all patients had TLC=>12000. this finding
is also corroborated by Pratik H Vyas et al. 40% of
conservatively treated patients had increased
leukocyte count at admission, whereas 57.1%
operated patients had the same. Quite similarly, 86.7%
operated patients had neutrophilia with shift to left
whereas conservative group had 40% patients with
same, Over all 58.1% had neutraphilia with shift to
left. Shift to left has been among one of the most
defining criteria in diagnosis of appendicitis but
correlation with appendicular lump doesn't translate
with same sensitivity. It may be due to the fact that
when appendicular lump forms, infection is more on
the controlled side.

USG is the most commonly prescribed initial
imaging for suspected appendicular pathology and
various studies reflected its sensitivity to be
approximately 90% with appendicitis or appendicular
lump. In our experience, it detected a lump 64.5% of
times, where USG detected lump in all conservatively
treated pts but for operative group the yield fell short,
only 47.6%.

Consistency of the lump goes a long way in deciding
which cases to operate but was not the only deciding
factor. We found 20 patients with firm lump all of which
could be operated, whereas only 1 out of 11 cases
with hard lump where we successfully ventured, thanks
to other favourable factors,

Borders or margins were also influential deciding
criteria. 95.2% cases with irregular margins could be
operated. But only 1 out of 10 cases with regular
borders could be operated. Regular margin signifies
localisation of infection with well-formed lump.

In all patients with lumps of varying consistency,



JOURNAL OF THE INDIAN MEDICAL ASSQCIATION, YOL 118, NO 10, OCTOBER 2020

borders and other dictaling factors, appendix, when
intervened, invariably showed variable stages like
appendicular phlegmon, or appendicular abscess or
gangrenous change depending upon the course of the
particular case. In present study we found inflamed
appendix 86.7% of operated cases, suppurative cases
23.8% cases, and gangrenous changes 9.5% cases.
This was similar to what B Patel et al found in their

study?!,

CoNcLUSION

In the light of present study, we realized that both

treatment options of appendicular lumph as its own
weightage. The clinician and operaltive surgeon must
exercise good and sincere clinical acumen and take
help of investigation judiciously before choosing
appropriate methods in each individual case. Mare
prospective randomized controlled trials are in demancd
for comparing the outcomes of different treatment
options of appendicular lump, so to identify which
method is superior, cost-effective and more importantly
hassle free.
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Original Article

Factors influencing ihe outcome of thrombolysis in acute st-
segment elevated myocardial infarction based on ECG criteria

Meenaxi Sharda', Nitesh Kumar Bauddh?, Devendra Ajmera®,
Maresh Kumar Meghwal®, Pravin Kumar®

STEMI based on slectrocardiography (ECG) criteria, and to assess the effect and corralation of various
parameters such as age, sex, pre-infarction angina, smoking status, history of hypertenslon, history of
diabetes mellitus, time interval between onset of pain and initiation of thrombolytic agent, killip's class
and territory of Ml on outcome of thrombolysis.

Material and Methods: A total of 100 randomly selected STEMI patients satisfying the inclusion
criteria were studied at New Hospital Medical College, Kota, All patients underwent thrombolysis with
streptokinase. ST-segment elevation on ECG was assessed before and after 90 minutes of completion
of thrombolytic therapy.

Results: A total of 57 patients (57%¢) show successful thrombaolysis using streptokinase. The success
rate is significantly higher in patients presenting within 3 hours of index chest pain (P<0.05) and who
havea inferior wall Ml than any other wall MI {P<0.05). The patients presenting with higher Killip class had
less success rate (P<0.05). Other risk parameters (age, sex, pre-infarction angina, diabetes, smoking
and hypertension) did not affect outcome significantly (P=0.05).

Conclusion: The overall success rate of thrombolysis with streptokinase was 57%. The earlier
presentation, inferior wall infarction and Killip class-1, are associated with statistically significant higher
rate of successful thrombolysis.

[/ Indian Med Assoc 2020; 118(10): 45-52]

Key words : Myocardial Infarction, Thrombolysis, ECG critela.

-I-he cardiovascular disease (CVD) is the leading
cause of death worldwide, including India'.
Ischemic heart disease (IHD) and stroke being the
predominant causes are responsible for =80% of CVD

Editor's Comment :

B Success rate of thrombolysis with streptokinase
is significantly associated with certain determinants
like earlier presentation killip class and inferlor wall

deaths in India, with IHD most predominant cause®, infarction.
Ischemic heart disease (IHD) or coronary artery | ™ i’:::’g':ﬁ:“:“"t thesa factors will help In proper

disease typically occurs when there is an imbalance
between myocardial oxygen supply and demand. The

most common cause of myocardial ischemia is
atherosclerotic disease of an epicardial coronary artery
{or arteries)?.

The current definitive treatment modalities for acute
STEMI includes thrombolysis and percutaneous
coronary intervention {PCI). The preferred reperfusion
option for patients with STEMI is timely primary PCI.
Many people suggest that fibrinolysis have no place
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in the era of primary PCI whereas others believe
fibrinolysis is needed because primary PCl cannot be
delivered to all patients with STEMI within the evidence-
based time frames needed for full effectiveness*.

The principal goal of fibrinolysis is prompt restoration
of tull coronary arterial patency. Coronary angiography
is the gold standard to determine coronary artery
patency after reperfusion therapy but it is an expensive,
invasive and not always readily available modality.
Therefore, bedside noninvasive markers are more
attractive options. Among these, ECG has good
predictive value and sensitivity which is an easily
available and cheaper option. Sutton ef af. showed
that patients with less than 50% resclution of ST-
Segment elevation in the worst lead have B7%% chance
(positive predictive value) of <TIMI-3 flow in infarct
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related vessel with sensitivity of 81% and specificity
of B8%.

Along with this it is well recognized that
thrombolytic therapy can fail in a significant proportion.
We need toidentify the risk factors that are responsible
for failure of thrombolysis. With this background, we
decided to conduct a study in a subgroup of ACS
patients who receive thrombolysis for STEMI as an
option of reperfusion and not PC| due to some or the
other reason.

MareriaL ano MeTHOD

An observational prospective cohort study of
randomly selected 100 patients receiving thrombolytic
therapy for acute STEMI were studied at New Hospital
Medical College, Kota, from 01 January 2019 to 31
December 2019.

Inclusion criteria: Presence of typical chest pain
suggestive of acute myocardial infarction and/or
ischemic angina equivalents without typical chest pain
along with ECG evidence of STEMI undergaing
thrombolytic therapy.

ECG criteria for diagnosis of STEMI: New ST-
elevation at the J-point in two contiguous leads with
the cut point =1 mm in all leads except leads v, and v,
where the cut-points are: =2mm in men >40 years
and >2.5 mm in men < 40 years, or =1.5 mm in women
regardless of age®.

Exclusion criteria: Recurrent STEMI and Presence
of left bundle branch block.

Criteria for successful thrombolysis:
Electrocardiographically:- =50% ST-segment
resolution in a lead which show maximum ST elevation
initially.

Data Collection and analysis: The data was
collected from all eligible patients after taking written
consent. A detailed clinical history, complete physical
examination, routine investigation and ECG on
admission and after 90 minutes of completion of
thrombolytic therapy were noted.

A detailed standard statistical analysis by
“Pearson’s Chi-squared test" was be carried out at
the end of study to conclude the results.

OeservaTONs AND RESuLTS

A total of 100 patients are studied out of which 75
are males (v5%) and 25 females {25%). The mean
age of patients is 57 years (range from 32 to 82 years).
Overall success rate of thrombolysis is 57%. The
outcome of thrombolysis in sex and age group wise is
shown in Table 1. The success rate is higher in younger
age (Age <40 years) group than elderly but statistically
it is not significant with x*=0.6528 and p value =0.05.
The successful thrombolysis is seen in 57% of males

and 56% of females but statistically it Is not significant
with ¥2=0.0136 and p value >0.05. Comparison of
window (time) period, location of Ml and hemodynamic
killip class with outcome of thrombaolysis is shown in
Table 2. Those patients who received thrombolytic
therapy within 0-3 hours have highest success rate
(75%) than those who received it later with statistically
significant values (x2=9.5122 and p value <0.05). Inferior
wall infarction shows higher (72.5%) success rate
compared to other location M, values are statistically
significant with ¥2=9.5437 and p < 0.05. Patients with
Killip class-1 have higher (84%) success rate compared
to killip class-2, 3 and 4 with a statistically significant
values (32=6.3658 and p <0.05). The presence of risk
factors and outcome of thrombolysis are shown in
Table 3. 52 patients are smokers (52%), 17 are
hypertensive (17%), 7 are diabetic (79:) and 13 patients
experienced pre-infarction angina (13%). These factors
(pre-infarction angina, diabetes, smoking and
hypertension) did not affect thrombaolysis outcome
significantly (P=0.05).

Tahle 1 — Quicome of thrombolysis in different age groups
and sax
Age/Sex Mumber Success  Fadure Chi square
of (x*) lesl
Patient and P value
Age =40 years 17 11 (65%) 6 (35%)  y*=0.6528,
Age 41-60 years 60 33 (55%) 27 (45%) P=0.88
Age B1-T0 years 17 10 (59%) 7 (41%) Mot significant
Age =70 years L 3 (50%) 3 (50%)
Male 75 43 (57%) 32 (43%) x*=0.0138,
Female 25 14 (58%) 11 (44%) P=0.91
Mot significant

Table 2 — Comparision of fime window period, location of M
and killip class with outcome of thrombolysis
Window Mumber Success Falure  Chisquars
pariod ; of {x*) test

Patiant and P value
0-3 hour 20 15 (75%) 5125%) x=0.5123,
P=0.0232
Significant
4-6 hour 28 18 (54%) 10 (36%)
7-8 hour 25 15 (60%) 10 (40%)
1012 hour 27 9{33%) 1B (67%)
AWM 48 25 (52%%) 23 (48%) ¥=0.5437,
Al 40 29 (72.5%)11 (27.5%) P=0.048
ALWMI 5 1{20%) 4 (80%)  Significant
[P 4 1(25%) 3 (75%)
LM 3 1(33%) 2 (67%)
Killip class-1 B4 54 (54°%) 30 (36%) ¥*=6.3658,
Killip class-2 10 3(30%) T (70%) P=0.0414
Killip class-3 4 1(25%) 23 (75%) Significant
Killip class-4 2 00%) 2 (100%)
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Table 3 — Effect of vanous nisk faclors on outcome of
thrombolysis
Risk Mumber Success  Failure Chi square
Factor of (x%) test
Patient and F value
Pre-infarction =0.0606,
angina [PIA} 13 T (54%) 6 (46%) P=10.80
NoPiA BY 50 (57.5%)37 (42.5%) Mot significant
Smokers 52 32 (61.5%)20 (38.5%) x*=08104
MNon-smoker 48 25 (52%) 23 (48%) P=0.34
Mot significant
Hyperensive 17 10 (58%) 7 (41%) x*=0.0278,
Nan- P=087
hypertensive B3 47 (57%) 36 (43%) Mot significant
Diabetic T 3(43%) 4 (57%) F=0.6143,
Mon-diabetic 93 54 (58%) 39 (42%) P=0.43
Mot significant

Discussion

In this study, the overall success rate of
thrombolysis with streptokinase is 57%, based on
ECG criteria. Ourresults are almost similar as obtained
by Girish Ronad et al.” and Abhishek Chaudhary et
al® where overall success rate of thrombolysis with
streptokinase was 61.9% and 64% respectively. In our
study success rate is high in comparison to a study
done by Lee YY &t al? where it was 43.2%.

In this study, patients with age <40 years achieved
higher (65%) success rate compared to higher age
groups but statistically it is not significant. In our study,
statistically significant difference is not found based
on the gender.

In present study, patients with inferior wall infarction
are found to have higher (72.5%) success rate
compared to other Ml. Qur results are in concordance
with study done by Girish Ronad ef al.” and Lee YY &t
aP. The reason for this differential response is evident
as we laok into the physiclogy of coronary circulation
in the left coronary arteries. Blood flow in the right
coronary artery is relatively independent of the phase
of cardiac cycle being present in both systole and
diastole. Whereas flow in the left coronary artery is
almost absent during systole and may even be reversed
in conditions of heightened micro-vascular tone and
left ventricular hypertrophy'®. Gibson, Murphy and
Braunwald et al. (TIMI subgroup) found that TIMI grade
Il flow rates were lower for left coronary and circumflex
artery (LAD and LCx) compared to right coronary artery
after thrombolytic therapy™'.

In this study, success rate is higher (75%]) in
patients who were thrombolysed early (within 3 hours
from the onset of symptoms) than presenting later.
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Our results are in concordance with Girish Ronad et
al.'") who concluded that those presenting within 0-4
hours of symptoms onset had higher success rate
compared to those presenting later (P < 0.01). Our
results are also in concordance with study done by
Lee YY et al? in which a longer door-to-needle time
was significantly associated with failure of
thromboolysis using streptokinase (PP%0.02). The
study of 8.S. lyengar, T. Nair et al.'? has shown that
delayed administration of tenecteplase (>8 hours of
onset of symptoms) gives lower success rates (85.38%;
P < 0.0001), as against those patients who received
tenecteplase within 3 hours of onset of symptoms
(96.54%:; P P% 0.006).

In our study, killip class has significantly affected
the outcome of thrombolysis indicating that higher the
killip class, higher will be the failure rate. The resulis
are in concordance with Girish Ronad ef al.” who
concluded that patients with higher killip class had
high failure rate (p < 0.05). Our results are also in
concordance with study done by 5.5. lyengar, T. Nair
et al. "®'which showed that patients with killip class 1
& 2 had a higher thrombolysis success rate with
tenecteplase than killip class 3 & 4.

In this study, there is no significant difference in
outcome of thrombolysis amaong groups with or without
pre-infarction angina (P >0.05). Felicita Andreotti,
Vincenzo Pasceri, Attilio Maseri et al.'3in there study
observed that patients with AMI who have intermittent
infarct related pain or unstable angina in the seven
days preceding the infarction have faster coronary
artery perfusion and smaller infarcts after thrombolytic
therapy (t-PA} than patients without pre-infarction
angina. In our study thrombolytic agent used is
streptokinase, t-PA is a better thrombolytic agent as
has been shown in various studies. Moreover we
observed only 90 minutes ECG and have not correlated
it angiographically to demonstrate TIMI flow which is
definitely a better assessor.

In present study, there is no significant difference
in outcome of thrombolysis in relation to history of
hypertension (P =0.05). Lee YY et al.? reported that
the success rate of thrombolysis is lesser in
hypertensive patients (33.8%) than normotensive
{48.8%) but statistically it is not significant. In our study
success rate of thrombolysis is almost equal in
hypertensive versus normotensive patients (59% v/s
57% respectively). The possible reason for this
difference could be because of more number of
hypertensive cases in their cohort (37%) while in our
study it is only 17%.

In our study, smokers shows higher success rate
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than non-smokers (61.5% v/s 52%) but is statistically
insignificant. The possible reasons attributed by them
were that they were of relatively younger age, without
diabetes and hypertension and more often consuming
alcohol.

In present study, the success rate of thrombolysis
is lesser in diabetic patients than non-diabetic patients
(57% v/s 42%) but statistically it is not significant.
Our results are concordance with Lee YY et al.’ where
64.9% of the diabetic patients did not achieve
successful thrombolysis using streptokinase with three
times risk of failure in compare to non-diabetic.

Limitation of Study :

There are few limitations of our study:

B The criteria for successful thrombolysis is based
solely on ECG, and achievement of TIMI grade flow is
not confirmed with coronary angiography, which is the
gold standard.

B We have used streptokinase instead of
recombinant tissue-type plasminogen activator (-PA)
because itis cheap and easily available in our setting.

B Pre and post thrombolysis echocardiography
and further follow up was not done in any patients.

ConcLusioN

The effect and correlation of various factors which
influence the outcome of thrombolysis in acute STEMI
in the present study are:

B The overall success rate of thrombolysis is 57%.

B Time window period significantly (P<0.05)
influence the outcome of thrombolysis as those with
short window period have a better success rate.

B Killip class significantly (P<0.05) affects
outcome of thrombolysis as failure rate is more with
higher killip class.

B |nferior wall myocardial infarction has statistically
significant better success rate than anterior wall
myocardial infarctions and lateral wall infarction orin
combination.

B Age and gender are not found to influence the
success rate of thrombolysis.

B Pre-infarction angina has statistically
insignificant effect on the success rate of thrombolysis.

B Smokers have a better success rate than non
smokers but it is statistically insignificant.
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B There is no difference in the success rate
between hypertensives and normotensive patients.

B Non-diabetic patients have better success rate
than diabetic patients but it is statistically insignificant.
Funding : None
Conflict of Interest : None
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Quiz 1

Axial CT scan images of
a smoker with smoking
index of 12.5 pack year
shows combined pulmonary
fibrosis and emphysema
(CPFE) and a solid round
nodule in inferior lingula.

Answers :

1) Category 4A
Suspicious. The Lung-RADS
category 4A includes solid
nodulee” 8mm and <15mm at
baseline OR growing <8mm

Image in Medicine
Bhoomi Angirish', Bhavin Jankharia®

Questions :

(1) The solid
nodule (arrow)seen
in inferior lingula
measures 10 mm.
What is the Lung-
RADS category?

2) What are the
management
recommendations of

~|this nodule?

3) What are the
guidelines for LDCT
screening?

OR new <6 to 8mm and part solid nodulee” 6mm
with solid component e’6mm to <8mm OR with a new
or growing <4mm solid component.

2) The management recommendations for 4A
category nodule are 3 month LDCT or alternatively
PET/CT may be used, when there is a €” 8mm solid
component.

3) The 2013 US preventive service task force
(USPSTF) recommendations for lung cancer screening
includes individuals between 55-80 years with >30 pack
year. The proposed 2020 USPSTF recommendations
are age group of 50-80 years with =20 pack year. These
includes current smokers or individuals who have quit
smoking within past 15 years.

Quiz 2

Questions:

(1) What is the diagnosis?

A 32 year old lady
presented with painless
swelling around lower thigh
since 3 months.

(2) What are the common
locations of this lesion?

(3) What are the differential
diagnosis?

Answers :

(1) A well defined osteolytic lesion (arrows) with non-sclerotic
margins and with narrow zone of transition is seen in the metaphysis
of lower end of femur, extending into the epiphysis and reaching
adjacent to the articular surface. There is thinning and focal breach
(arrowheads) of the overlying cortex. These imaging findings are
typically seen in giant cell tumour (GCT) , which was confirmed on
biopsy.

(2) The most common locations of GCT are around knee involving
distal femur and proximal tibia. Other known locations are distal radius,
sacrum and vertebral body.

(3) The imaging differentials of GCT are

i) Chondroblastoma: which is a epiphyseal lesion and occurs in
immature skeleton whereas GCT is epi-metaphyseal lesion occuring
in closed growth plate.

iy Chondromyxoid fibroma: shows well defined sclerotic margins,
whereas GCT shows non-sclerotic margins.

ii) Aneurysmal bone cyst: usually
occurs in younger age group, however
it may co-exist with GCT.

Picture This by Jankharia, Mumbai, Maharashtra
'MD, DNB (Radiology)
*MD, DMRD (Radiology)
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Student's Corner

Become a Sherlock Homes in ECG

M Chenniappan’

Series 5 ;
ECG T
“Watch the watch”

This ECG of a 53 years old
Diabetic male complaints of % i
chest pain,

1. Describe the ECG
changes?

2. Why is this clue?

3. What are practical el !
implications? ' i

Answers !

ECG FINDINGS

ECG shows sinus tachycardia, Tall R wave in V1, Left
atrial abnormality and normal axis. There is also prominent
saptal g in ¥5,V6 as well as L1 and avL. Thare ara many
causes for Tall R wave in V1 like BVH,RBBB, Dextrocardia,
Type A WPW pattern, Hypertrophic Cardiomyopathy,
Duschene Muscular Dystrophy,etc. In our patient the cause
of tall R wave is likely o be due to counter clockwise rotation.
Thig is unlikely to be Asymmetrial Septal Hypertrophy
because there are no deep narrow septal g waves in V5,V6.
Counter clockwise rotation is diagnosed if equiphasic zone
in chest leads shifted to right. In our ECG, equiphasic zone
is in V1 and V2.

Description about clockwise and counter clockwise
rotation.

*  Clockwise and counterclockwise rotation refer to
a change in the electrical activity in a horizontal plane
through the heart.

= Imagining the cbserver standing at the feet of the
patient who is in bed.

= |f the electrical activity of the heart has tumed more
to the right side of the patient this is called counter
clockwise rotation.

* If the electrical activity of the heart has turned more
to the left side of the patient this is called clockwise
rotation

* Clockwise and counterclockwise rotation can be
assessed only in the chest-leads (V1 - V6).

* MNormally the R wave amplitude increases from
V1 to V5. Around V3 or V4 the R waves become larger
than the S waves and this is called the transitional zone’.

+ |f the transition occurs at or before V2, this is called
counterclockwise rotation.

'Adjunct Professor, Dr MGR Medical Univarsity, Tamilnadu;
Senior consultant cardiologist, Tamilnadu; Ramakrishna Medical
Centre, Apollo Speciality Hospital, Trichy

« |f the transition occurs after
V4, this is called clockwise rotation
(Fig 59a).

« Causes of clockwise

o . rotation were:

« intraventricular conduction
M # . . abnormalities sacondary Io
myacardial degeneration
u | ] —right wventricular
dizease
« ghift of the septum to the left
— dilated cardiomyopathy
* shift of the whole heart
— pulmonary emphysema
- vertical heart (usually thin and tall persons)
+ Causes of counterclockwise rotation were:
+ electrical shift to the right
- right ventricular hypertrophy
WPW Syndrome

- P rior_m ial infarction

= Left post. fascicular biock

+ shift of the septum to the right

- hypertrophic cardiomyopathy

The deep terminal negative component of P in V1 is
suggestiva of left atrial abnormality and so left ventricular
dysfunction has to be excluded,

Clue:

The clue is about the Counter “clock™wise rotation as
the cause of Tall B wave in V1. Observing or watching the
watch (clock) will give the diagnosis.

Practical implication :

Counterclockwise rotation, the most prevalent
QRS transition zone pattern, demonstrated the lowest
risk of CVD and mortality, whereas clockwise rotation was
associated with the highest risk of heart failure and non
CVD mortality. These results have implications on how
to interpret QRS transition zone rotation when ECG was
recorded.

heart

Lo [T

L

,_.v, _V@u;___@ AN o rotation

I_s"' '\1 -IIIL ,JlllL _A_ _A
'||{ N
"x‘_l_.-'
) (N_-, Clockwise rotation
R A
Fig 59a : Showing ecg patterns of various rotations in chast
leads

Counterclockwise rotation
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Case Report

A Case of Atherosclerotic Moyamoya Syndrome
Aditya Ganguly', Subhasis Maitra?, Nebedita Dutta’, Koushik Mal', Mahudul Mondal'

T e e e e e T e e

that arise from it.

and Allagille syndrome.

atherosclerosis induced Moyamoya syndrome.

disease of the cerebral vasculature with a particular predilection for the circle of Willis and the arteries

The term moyamoya disease |s reserved for the Idiopathic, sometimes familial variety of the disease.
However numerous other conditions mimic the angiographic appearance of moyamoya dizsease. Inthat
case, we use the designation moyamoya syndrome or phenomenon or pattern. These diseazes include
atherosclerosis, sickle cell vasculopathy, neurofibromatosis type 1, Down syndrome, Tumner syndrome

Here we present a case of an adult male presenting with selzures caused by an infarct due to

[/ indtian Med Assoc 2020; 118(10): 55-7]

Key words : Moyamoya, Atherosclerosis, Stroke, Seizures.

Caze Reporr

A 38 year old, hypertensive, diabetic male prasented
with a history of acute onset seizure like movements of the
lower left part of his face for the past 24 hours. There was no
associated loss of consciousness, weakness of limbs,
difficulty In swallowing, slurred speech, sensory
abnormalities or any other abnormal movements, Thare
was no history of any such occurrence in the past or among
hiz close family members. He was a smoker, smoking
around 3-5 cigarettes/day and was also poordy compliant
with his antihypertensive and antidiabetic medications.

General examination was unremarkable except for a
blood pressure of 160/96 mm Hg and random capillary
blood glucose of 312 mgfdlL.

Meurglogical examination revealed a rapid jerky
movement of the lower left part of his face with tensing
movements of the jaw suggestive of seizures. The rest of
the examination was unremarkable.

Considering his risk factors and the acuity of onset, we
considared a vascular lesion and an urgent noncontrast
CT brain was done. This revealed a hypodense lesion in
his right frontal region suggestive of an infarct.

His complete blood count, liver function tests and serum
electrolytes were unremarkable. HIV 1 and 2, hepatitis B
and hepatitis C serclogies were non reactive. FBS and
PPBS were 210 mg/dL and 396 mg/dL respectively. His
fasting lipid profile was remarkable for an LDL cholesterol
of 168 mg/dL.

The patient was started on levetiracetam and once the
seizuras were controlled, an MRI brain (plain+contrast)
with MR angiography of brain and neck vessels was
obtained (Fig 1).

Department of Ganeral Madicing, Medical Callege, Kolkata 700073
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Editor's Comment :

B Atherosclercsis is common in the Indian population
and the cause of substantial cardiovascular
morbidity and mortality. This usually manifests in
the form of large wvessal Ischemic strokes,
intracerebral bleeds, acute coronary syndromes
and peripheral arterial disease.

Moyamoya syndrome is a relatively uncommon
preseniation of this atheroscleratic process, but
tha widespread prevalence of this atherozclerosis
merits consideration of this eniity in the differential
diagnosis.

Due consideration will allow guicker diagnoses and
faster traatments, tharebly facilitating better
outcomes for patients.

The MRI brain showed diffusion restriction of the right
frontal region with parilesional edema. Contrast imaging
showed mild gyriform enhancement. The lesion was
hypointense on ADC (apparent diffusion coefficient)
mapping with the ADC in ischemia limit suggestive of a
subacute infarct.

MR angiography showed decreased flow in the middle
cerebral arteries (MCA) bilaterally, more on right side. The
circle of Willis lacked artery-to-artery anastomosis. Few
small vessel signals and neovascularization were seen
near the circle of Willis.

Considering the possibility of moyamoya syndrome, we
obtained a digital subtraction angiography (DSA) of the arch
of aorta, its branches and the cerebral vasculature (Fig 2).

The DSA revealed 48% diffuse narowing of the right
internal carotid artery with severe (78%) narrowing of its
supraclinoid part. The left intemal carotid artery showed
severe (76%) narrowing of its supraclincid part. The Al
segment of the right anterior cerebral artery (ACA) and M1
segment of the right middle cerebral artary (MCA) wara
markedly narrowed with a few thin and slender branches of
M2 and M3 segments of the right MCA visualized. The A2
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and A3 segments of
the right ACA were
Fig 1 — MRI brain showing hyperintense filled by the left AGA

lesion in the right frontal area through the anterior
communicating artery. The filling of the laft posterior cersbral
artery (PCA) was through the left posterior communicating
artery from the leftinternal carotid artery. Extensive collaterals
from the PCA through the posterior communicating arteries
on both sides and, in addition, branches of the external
carctid artery wera sean supplying the brain in the MCA
territories. This gave the ‘puff of smoke’ appearance
suggestive of a moyamoya syndrome.

The patient was diagnosed as a case of facial seizures
secondary to stroke due to moyamoya syndrome caused
by atherosclerosis.

He was managed with long acting insulin analogues
and human regular insulin transitioned into oral
hypoglycemic agents, statins, calcium channel blockers and
levetiracetam. He was then referred to neurosurgery for
managemeant of his moyamoya syndrome.

Descussion

Moyvamoya disease, first characterized by Suzuki and
Takaku in 1969, is characterized by a chronic, progressive
occlusion of the supraclinoid part of the internal carotid
arteries with reduction of blood flow in the anterior
circulation.This leads to the development of collateral
vasculature near the apex of the carotid, on the corbcal surface,
laptomeninges and branches of the axtemnal carctid artery
supplying the dura and base of skull. In rare cases, the
disease process may affect the posterior circulation as well's.

The characteristic angiographic appearance of the
abnormally dilated collaterals, after which the entity is named,
has been likened to that of ‘something hazy, like a puff of
cigarette smoke’ which in Japanese is moyamoya. Different
workers have tried to rename the disease but the
International Classification of Diseases (ICD) 10" revision
endorses the term moyamoya disease'.

It must be kept in mind that moyamoya is simply an
angiographic appearance, referring to the ‘pufi of smoke’
appearance of the collateral vessels. Moyamoya disease
refers to the idiopathic, sometimes familial,
noninflammatory, nonatherosclerotic variety. Moyamoya

Fig 2 — D5A images showing typical puff of
smoke appearance of the cerebral vasculature

syndrome refers to a vasculopathy
with the characteristic
angiographic appearance
developing in the background of
a number of well characlerized
conditions  which  include
' atherosclerosis, diabetes
f mellitus, sickle cell syndrome,
Graves disease, antiphospholipid

. antibady syndrome, Down
syndrome, Allagille syndrome
™ ete®,

The idiopathic variety has a
strong geographical and familial
predilection and commonly
affects people of Japanese and
Korean ancestry. The incidence in East Asia is almost 10
times that of Western countries?. It usually affects females
more than males and in Japan, moyamoya disease is the
most common pediatric cerebrovascular disease with a
prevalance of approximately 3/100,000 children. The
epidemiological data on moyamoya syndrome, peraining
o India is not well known but case series from a number of
centres across the country are gradually becoming
available®®,

Moyamoya disease is familial in almost 10% cases in
Asia and in 6% in Morth America. A polymorphism R4810K
in the gene RNF 213 at chromasome 17g25.3 is a genetic
susceptibility factor for East Asian populations. HLA A*24,
B 46,B"54,6q25 etc have also been identified as risk
factors'#,

The etiopathogenesis of moyamoya disease involves
stenosis beginning at the distal intracranial intermal carotid
artery (ICA) at the bifurcation. This then progresses to involve
the proximal ACA and MCA. The posterior circulation is
involved in the later stages. The stenotic process is
accompanied by collaterals developing at the base of the
braln and the lateral ventricles which perfuse and nourish
the threatenad brain. Finally, the anterior and middle cersbral
circulations are supplied and reinforced by dural and
extracranial arterial networks.

Histopathology of the stenctic vessels reveals
endothellal hyperplasia, intimal thickening, duplication of
theinternal elastic lamina and attenuation of the tunica
media. The moyamoya collaterals on histopathology show
fibrincid necrosis, fragmentation of elastic lamina and
microaneurysm formation, The latter may explain why some
patients present with intracranial hemorrhages. On the other
hand, some of the collaterals on histopathology show
collapsed and thrombosed lumens, perhaps accounting
for the ischemic symptoms. Moyamoya syndrome
sacondary to atherosclerosis shows the characterstic
atheromatous changes in addition to many of the findings
present in the idiopathic variaty.

Clinical presentation varies between ischemia and
bleeding manifestations. Pediatric patients classically
present with ischemic features specially TIA and infarcts.
This may be precipitated by seemingly minor events such
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as crying and induction of anesthesia for minor surgical
procedures. The presumed mechanism is that normal
cortical vessels, already maximally dilated due to chronic
ischemia, may constrict in response to lowered arterial CO,
levels due to hyperventilation, thus causing infarction.
Dehydration and bleeding due to any cause, renders the
patient unusually susceptible to ischemic symptoms. Older
patients usually present with intracranial bleeds. The usual
location is intraparenchymal (mostly basal ganglionic),
intraventricular and often subarachnoid. In fact, moyamoya
should be in the differential for CADASIL and all
nonhypertensive spontaneous intracrebral hematoma
especially primary intraventricular hemorrhage's2,

Headache is also a common symptom in moyamoya
syndrome, caused by dural nociception by the dilated
collaterals. It is migraine like and often resistant to both
medical therapy and revascularization procedures.

Diagnosis is suggested by CT and MRI imaging of the
brain and cerebral vasculature but diagnosis is confirmed
by conventional catheter angiography. It is believed that
advances in noninvasive neurovascular imaging will
eventually allow it to reach the same level of diagnostic
certainty as that of the latter. The disease severity is also
determined at the time of diagnosis using the Suzuki system
developed in 1969'%7,

EEG is a helpful adjunct since it shows the characteristic
‘build up’ and ‘re-build up’ phenomenon induced by
hyperventilation. This finding, characteristic of moyamoya
disease is thought to arise from reduced arterial CO,
tension, which causes vasoconstriction of previously
maximally dilated normal cerebral vessels and leads to
cerebral ischemia. PET CT and SPECT studies are also
used.

Treatment of moyamoya disease or syndrome is
complex and involves both medical and surgical
components. It is ideally suited to centres that deal with
these cases in large volumes and have developed
considerable clinical expertise in the same.

Medical therapy involves antiplatelet agents for prevention
of ischemia developing from microthrombi in arterial
stenoses. Calcium channel blockers may also be used for
the moyamoya headache. But it should be remembered
that these often induce hypotension that is potentially
deleterious and might cause infarcts. Potential new agents
include angiogenic growth factors and gene therapy.

Neurosurgery is the mainstay of therapy and involves
creating anastomoses between the blood starved arteries
of the circle of Willis and the external carotid circulation.
Surgical options include the direct bypass procedures like
STA-MCA bypass and indirect ones like EDAS (encephalo-
duroarteriosynangiosis), EMS (encephalomyosynangiosis)
and multiple burr hole procedures.

At present, hybdrid procedures involving both methods
are being used at multiple centres. This is more benéficial
for children with moyamoya disease where the donor
vessels are quite thin and patency is an issue.

Surgery should be recommended for all symptomatic
patients with angiographically proven moyamoya disease.
It is unclear at this time whether the same can be
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recommended for atherosclerotic moyamoya syndrome.
Controversy exists as to the optimal management of these
patients and the means by which it should be done —
medical or surgical. Endovascular procedures have been
tried but have had high rates of recurrence and
complications. However, in case of symptomatic ischemia
and hemorrhage, neurosurgical referral for revasculari-
zation procedures may be recommended. Optimized
management of the underying atherosclerotic risk factors
must not be overlooked in these patients.

It should thus be remembered that atherosclerotic
vasculopathy can present as a moyamoya syndrome,
especially in the Indian population. In such cases, a
secondary cause should be sought after in order to exclude
a potentially treatable disorder. Since the Indian population
is a high risk population with respect to lifestyle diseases
like atherosclerosis, diabetes, hypertension, coronary artery
disease and stroke, proper evaluation of an atherosclerotic
etiology is crucial. This becomes more important if the
patient has underlying risk factors for atherosclerosis as in
our case — diabetes, dyslipidemia, hypertension and
smoking.

In such cases, prompt confirmation of diagnosis using
angiographic methods and prompt referral to neurosurgery
will help reduced the morbidity and mortality associated
with this disease.
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Case Discussion in Medicine
The Autonomic Nervous System (ANS) :

An appraisal and revisit
Partha Sarathi Ray', Uddalak Chakraborty?

The autonomic nervous system has a cardinal role in maintaining the intarnal homeostasis of the
body. Yet, till today it somehow remains as a neglected or less understood aspect of neurology.
Disturbances of autonomic nervous system may have protean manifestations and with recent
advancements pathogenasis of many diseasaes have been linked to autonomic dysfunction. In this
review, the authors intend o discuss about the basic anatomy and physiclogy of the autonomic nervous
system and also a brief highlight of clinical examination as well as concerned laboratory investigations

to detect autonomic dysfunction.
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e autonomic nervous system has remained a
Cinderella specialty. The motor and sensory
system examinations are carefully drilled into every
medical student ever since they enter the clinical
curriculum and is discussed and recapitulated
throughout their clinical career. Unfortunately, the poor
cousin, the autonomic nervous system and its relevant
examination remains a nuance even to post graduate
neurology trainees and even to established
practitioners of neuroclogy globally. The potential
explanation for this may arise from the seemingly
complex network, architecture and organisation of the
autonomic nervous system compared to the rather
straight forward layout of the peripheral motor and
sensory pathways; these start to get complex only
whan they entar the cersbrum. For this same reason,
the cerebral association pathways have been
traditionally inadequately approached although with
work in the dementlas, epilepsies and movement
disorders and the modern imaging, these are also
slowly getting rectified!.

Case Scenario :

A 53-year-old gentieman without any comorbidity,
on mixed diet was admitted in the Neurology ward of a
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Editor's Comment :

B Autonomic nervous system is an integral part of
nervous system which is necessary to maintain the
internal milleu.

The paucity of specific history, axamination and
limited resources have hindered the exploration of
the autonomic nervous sysiem compared to other
aspects of neurclogy.

With advanced ressarch and growing resources,
multiple disease pathogenesis have been linked to
autonomic dysfunction.

The autonomic nervous system may be
incorporated into the curriculum of medical students
with agual importance as comparad to motor and
sensory system of human neurclogy, to necessitate
better understanding of the subject and improved
patient care.

tertiary care hospital with chief complaints of slowing
of activities for 3 years followed by urinary urgency
and incontinence as well as recurrent falls for last 1
year.

History of present iliness :

The patient experienced a gradually progressive
slowing of dally activities over the last 3 years. His
wife first noticed that his walking speed had a
significant decline and he used to take a lot more time
than usual to stand up from sitting position and even
turning on bed. He was also experiencing undue
stiffness of his limbs and that hampered his daily
activities. One year back, he started to experience
urinary urgency followed by incontinence. He used to
suffer from dizziness when standing up from supine
position and had a few episodes of pre-syncope. He
has been suffering from erectile dysfunction for the
last 5 years. He developed mild tremor of both hands
on activities but not at rest. Gradually, he became
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stooped with history of recurrent falls, without any loss
of consciousness, seizures. His wife has recently
noted that his speech has become slurred and he also
had two episodes of choking sensation while
swallowing food. No history of forgetfulness or
psychotic outbreaks were obtained.

No history of addiction or any significant family
history was obtained. He has received a combination
of levodopa/carbidopa over the last 3 years, with
minimal improvement.

Clinical Examination

B Conscious, alert and oriented

B Normal higher function/cognition

B BP= 140/80 mmHg (suping), 110/70 mmHg
{standing); Pulse rate= B6/min (regular)

B Masked tacies
Hypophonia
Mo signs of meningeal irritation
Cranial nerves
No restriction of extraccular movements,
occasional square-wave jerks, hypometric saccades
with broken pursuit; bilateral gaze evoked nystagmus.

+ Brisk jaw jerk, gag reflex intact

+ Mixed dysarthria

+ Other cranial nerves were normal

B Motor system: Symmetric rigidity in all 4 limbs
with normal bulk and power. Axial rigidity markedly
present. Bradykinesia in all 4 limbs with a postural/
action tremor on distal bilateral upper limbs.

B Deep tendon reflexes 2+

B Bilateral flexor plantar

B Sensory system: normal

B Mild impairment of coordination on both sides

B Broad based gait with short shuffling steps,
freezing of gait, stooped posture, reduced bilateral arm
swing.

B Retropulsion and lateropulsion test was positive.
How to approach the case from history?

B Slowing of activities and walking speed
suggestive of bradykineszia (differential of bradykinesia
such as depression, hypothyroid unlikely)

B Stiffness of limbs suggestive of rigidity, probably
due to extrapyramidal system involvement.

B Tremor on activity suggestive of action tremar

B Urinary urgency and incontinence, pre-
syncope, dizziness, erectile dysfunction
suggestive of significant autonomic nervous
system,

B Recurrent falls suggestive of postural instability

B Slurring of speech is suggestive of dysarthria
and choking may be due to dysphagia.

|
|
|
+*
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How to approach the case from examination?

B Postural drop in blood pressure suggestive of
orthostatic hypotension,

B No supranuclear gaze palsy, other ocular
findings suggestive of both extrapyramidal and
cerebellar involvement,

B Possibility of pseudcbulbar palsy due to brisk
jaw jerk, likely UMN type dysphagia and mixed
dysarthria.

B Symmetric bradykinesia with appendicular and
axial rigidity suggestive of atypical parkinsonian
features.

B Incoordination may suggest cerebellar
involvement,

Analysis of the case:

® Bradykinesia, rigidity and postural instability are
suggestive of parkinsonian features.

B Chronic progression is suggestive of probable
degenerative eticlogy.

B Absence of rast tremor, lack of asymmaetry,
early and significant autonomic dysfunction and
lack of levodopa response suggests atypical
parkinsonism.

B Involvement of the autonomic system in a
background of atypical parkinsonism may point
towards the diagnosis of Multisystem atrophy
(MSA), probably MSA-P (Multisystem atrophy with
predominant parkinsonism)

Discussion

The autonomic nervous system does not lend itself
to individual pathway delineation akin to an electrical
circuit but rather assesses the complex interplay of
the sympathetic and parasympathetic systems (Figs
1,2) which are essentially controlled by adranaline,
noradrenaline and acetylcholine {and the various
receptor types-Table 1) and the pre and post ganglionic
ganglia neurochemicals and receptor subtypes and
nerve endings and in the central connexions and
influences from higher cortical centres. From the
history taking perspective patients also find it difficult
to describe rather diffuse symptomatic presentations
(Table 2) of dysfunction of the autonomic nervous
system that makes localisation on history challenging?.

The autenomic nervous system which essentially
helps to maintain the intemal milieu or homeostasis
(Claude Bernard)®* has important ramifications in the
regulation of the cardiovascular system,
gastrointestinal system, sudomotor system and the
urogenital functions all of which are taken for granted
as part of our everyday existence. Again, with
dysfunctions in these various systems coming on
gradually it becomes difficult to delineate from history
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the impact of progressive dysfunctions in this system
and are liable to be confused or confounded with motor
system dysfunctions of which there is a significant
overlap anyway®, Again, the autonomic nervous
system dysfunctions are predominantly diagnosed and
confirmed through lab tests which we have not utilised
traditionally through lack of availability and resources.
The degrees of assessment of the ANS tends to get
more and more complex as one develops a deeper
understanding of the domains of dysfunction®,

We believe the knowledge of the physicians
happens to be the main limiting factor and the lack of
regular discussions of the autonomic nervous system
as part of the general undergraduate and postgraduate
medical discourse now deserves rectification. Certainly,
in the post graduate neurclogy curriculum a practical
and detailed approach to the autonomic nervous system
assessment needs to be established with due emphasis
akin to strokes, Parkinson's and epilepsies™.

The perceived neglect of the autonomic nervous
system has also stemmed from the interdisciplinary
ramifications of diseases that ANS causes. The
cardiologists, gastroenterologists, internal
medicine colleagues, ophthalmologists,
endocrinologists, puimonologists, dermatologists
and psychiatrists and all physicians who have
prescribing responsibilities are stakeholders in
the ANS as either the primary symptoms or drug
side effects that these specialities deal with are
often manifestations of the ANS dysfunction. This
multispecialty stake holding status has resulted
in one particular specialty or clinician failing to
take complete ownership of asgessment of the
autonomic nervous system as it is perceived as
a very complex and elaborate subspecialty. Hence
in the West, practitioners of autonomic nervous
system medicine tend to be restricted to a handful
with elaborate ANS labs that satisfy the needs of
anyone of the above-mentioned stakeholders in
the field®,

With diabetes casting it's wide net and its
impact on the autonomic nervous system and a
wide spectrum of medications that we are using
in every specialty which have an impact on the
sympathetic and parasympathetic pathways
including the medications used by our psychiatric
colleagues for modulation of cortical and limbic
and frontal and parietal circuits there is a need
for all of us to become more fluid in our
understanding, diagnosis and our advice to
patients and judicious use of comrective measures
including general lifestyle advice which often
entrains and modulates the autonomic nervous

Cramis

Eilas

e =

EBarvdl outgun
| *

system dysfunctions to restore normality in our
patients lives'2,

Use of pharmacotherapy carefully to identify
offending medications that result in the autonomic
nervous system disorders also becomes mandatory.
Neurcimmunology has resulted in the identification of
a large number of antibodies which operate at neuronal
level or ganglion level resulting in transmission
disturbances at the preganglionic and postganglionic
nerve endings and more are likely to be identified with
technological progress of bioassay techniques. This
will lead to immunomodulatory therapy based on
evidence,

Time has come when autonomic clubs need to be
established by a spectrum of specialties including
medical and surgical and not necessarily restricted to
neurosciences which will lead to the benefit of our
patients. This reflects the large number of specialities
that the patients with diffuse ANS symptoms may land
up with.

Anatomy and physiology :
A) History :

Fig 1 — Organisation of the Sympathetic nervous system
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Fig 2 — Organisation of the parasympathetic nervous system
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There is never a single clearly articulated localising
symptom for ANS disorders that makes history taking
a true exercise in deductive reasoning skills. As usual
the onset, temporal course and profile and any
aggravating or alleviating factors for any of the
symptoms the patient describes, relationship to
environmental temperature and postural changes, role
of dietary supplements, over-the-counter medications
and traditional remedies (homeopathic and ayurvedic)
and the impact of the symptoms on the patient's
quality of life needs to be deftly obtained. The intention
here is to identify the syndromic dysautonomia
resulting from involvement of the sympathetic,
parasympathetic and enteric divisions. The
sympathetic nervous system comprises noradrenergic,

Table 1— Effects of the sympathetic and parasympathetic
nenvous syslem on various target organs (with autonomic
raceptor sublypes In brackels)
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adrenergic and cholinergic systems in which the
primary chemical messengers are norepinephrine,
epinephrine and acetylcholine, respectively.
Sympathetic noradrenergic and cholinergic neurons,
which are non-myelinated and slowly conducting, derive
from thoracolumbar segments of sympathetic ganglia.
Sympathetic adrenergic neurons are myelinated and
rapidly conduct and pass through the sympathetic
ganglia without synapsing to innervate the adrenal
medulla. Parasympathetic neurons arise from the
brainstem or sacral spinal cord and being myelinated
rapidly conduct and are cholinergic with their ganglia
near to or embedded in their target organs.

The enteric neurons derived from neural crest cells
are embedded in the lining of the gastro- intestinal
tract. The myenteric plexus controlling gastrointestinal
motility receives parasympathetic innervation from the
vagus and sympathetic innervation from post ganglionic
sympathetic neurons. The submucous plexus which
provides secretomotor innervation receives
parasympathetic innervation only'3,

I. The sympathetic noradrenergic disorders
present with symptoms of orthostatic hypotension (CH)
with patients reporting dizziness, light-headedness,
weakness, fatigue, dimness of vision and difficulty in
thinking or maybe entirely asymptomatic. These
sympioms are often worse during early moming hours
{through relative dehydration), heat exposure, exercise
and meals due to the redistribution of circulating blood
volume and effects of vasodilators, diuretics and alpha
blockers can unmask OH. Male ejaculatory failure,
eyelid ptosis and lack of piloerection in response to
cold are other symptoms. Sympathetic noradrenergic
hyperactivity can cause palpitations, hypertension,
tachycardia, pupil dilatation, cutaneous
vasoconstriction. Intake of stimulant medications
either over the counter or prescribed need to be
scrutinised. Reduced adrenaline secretion from the
adrenal medulla results in non-specific symptoms of
fatigue while excess adrenaline production manifests
as palpitations, pallor, dilated pupils and sweating’®.

Il. Sympathetic cholinergic
disorders: failure of the system results

1in loss of sweating, impairing
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~ thermoregulatory function as
acetylcholine is the primary neuro
malesrectiletilie. shamical messenger at eccrine neuro
effector junctions. Patients do not
tolerate hot weather particularly when
exercising and feel lightheaded and tired
and prickly paraesthesia in hot
environments. In absence of sweating
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cutaneous flushing occurs and heat exhaustion and
heat stroke may result. Compensatory hyperhidrosis
may occur in body regions that retain sweat function.
Medications including anticholinergic drugs, carbonic
anhydrase inhibitors cause reduced sweating.
Hyperhidrosis is a common side effect of opioids,
SSRIs and SNRIs from sympathetic cholinergic
hyperactivityS.

lll. Parasympathetic nervous system disorders:
the cranial component dysfunction results in easily
recognised dry mouth, dilated pupils, increase in heart
rate, decreased heart rate variability and constipation.
Failure of the sacral competent results in urinary
bladder retention and male erectile failure.
Parasympathetic overactivity manifests as increased
salivation, slow heart rate, nausea and urinary
frequency and urgency.

IV. Enteric nervous system disorders: nausea,
bloating, early satiety, reflux, gastroparesis,
constipation and colonic pseudo obstruction may
result’s,

B) Autonomic physical examination

The examination is informed by an intelligently
gathered autonomic history as above.

1) Orthostatic vital signs: measurement of blood
pressure and heart rate while standing compared to
baseline values obtained when seated and supine. The
key diagnostic distinction is to identify neurogenic
orthostatic hypotension and differentiate from
dehydration, heart failure, deconditioning or vasodilator
drugs.

2) Pupillomotor signs : pupillary size asymmetry
dependent on sympathetic and parasympathetic
denervation are more noticeable in the dim and bright
light respectively and easily detectable in the clinic
although formal pupillometry studies offer objective and
follow-up pupil size measurements.

3) Sudomotor signs : dry skin is detected by
palpation compared to normal skin. Focal hyperhidrosis
is seen in the dark by shining a bright torch when the
sweat droplets render the skin shiny.

4) Secretomotor signs : dry eyes and dry mouth
in Sjogren’s syndrome are well recognised

5) Vasomotor signs : facial flushing occurring
during emotional arousal, menopause and hormonal
disbalance, anticholinergic and antioestrogen
medication use, carcinoid syndrome, polycythaemia
vera or mastocytosis can be seen in photographs while
bystanders will report facial pallor preceding neutrally
mediated syncope. In Harlequin syndrome the
sympathetically denervated pale and dry half of the
face is the abnormal side and not the flushed side
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that shows compensatory overactivity. Distal arteriolar
vasoconstriction manifests as cold feet and hands in
patients with autonomic neuropathies and vasomotor
instability leads to venous pooling resulting in red or
purple erythema in the extremities?”.

C) Laboratory tests™

In addition to the peripheral neuropathy blood
screening tests, supine and standing catecholamines,
nicotinic acetylcholine receptor antibodies, alpha
galactosidase (Fabry disease), subcutaneous fat pad
biopsy or genetic testing (transthyretin amyloid
neuropathy), antibodies for Sjogren’s syndrome,
plasma free metanephrines for pheochromocytoma,
24-hour urine five hydroxy indole acetic acid for
carcinoid, plasma histamine for mast cell disorder,
Schirmer's test and Rose Bengal test for assessment
of tear production, gastrointestinal motility studies,
tests for leverage in a bladder through either post-voidal
residual volume or more detailed urodynamic studies
are general ANS assessment studies.

The more detailed studies of sections of the
sudomotor, cardio vagal and sympathetic
cardiovascular tests follow.

1) In sudomotor (sympathetic cholinergic) testing
the quantitative sudomotor axon reflex test (QSART)
and thermoregulatory sweat test (TST) help to inform
function of this arm of the ANS. It is important to rule
out medication influences mediated by M3
acetylcholine receptors (atropine, oxybutynin,
glycopyrrolate, amitriptyline, diphenhydramine,
tolterodine. In QSART sudomotor nerves at four
standard sites are tested in a quantitative manner
through iontophoresis of acetone calling at the skin
surface which activates an axon reflex mediated by
post ganglionic sympathetic sudomotor axon and the
impulse generated travels antidromically reaching a
branch point in the peripheral nerve and from there
travels orthodromically to evoke a sudomotor response
in the adjacent eccrine glands. The evoked response
is measured by the moisture detected in a capsule
placed on the skin. In the TST the body is heated
under controlled temperature and humidity and in this
test a lesion anywhere along the thermoregulatory
pathway from the brain to the spinal cord, to
preganglionic nerves, to sympathetic ganglia and to
post ganglionic nerves is studied with dyes that
delineate colour changes mediated through sweating
patterns.

2) Cardio vagal testing analyses the
parasympathetic (vagus nerve) influence on heart rate
by the response to deep breathing or by the Valsalva
ratio. Heart rate response to deep breathing is
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measured by the RR interval on ECG tracing converted
to beat to beat heart rate traced along with respiration.
For the Valsalva manoeuvre the recumbent patient
exhales against resistance and maintains a column
of mercury at 30 to 40 mmHg for 15 seconds. Power
spectrum analysis of ECG signals is also possible
although the “sympathovagal balance” is an unclear
derivation of low-frequency power spectrum analysis.

3 Vasomotor adrenergic testing (Fig 3): dynamic
changes in blood pressure during the Valsalva
manoceuvre are valuable indices of baroreflex-
sympathaneural function. The Valsalva manoeuvre is
divided inta four phases where the lale phase 2 (reflex
sympathetic response is first seen causing increase
in peripheral vasoconstrictor ione, cardiac rate in normal
subjects) and phase 4 (an overshoot in blood pressure
occurs when cardiac filling returns to normal as the
peripheral vasculature remains constricted in normal
subjects) provide critical information. Likewise, in the
tilt table test, useful in the aszessment of orthostatic
hypotension, orthostatic intolerance and unexplained
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Fig 3 — Baal-to-baat blood prassure and heart rate rasponses
to the Valsalva maneuver.

A, In healthy individuals the decrease in blood pressure during
early phase || (L) recovers during late phase Il {1 ) as the heart rate
gradually increases, as an indicator of noradrenargic sympathetic
outfiow. During phase IV, blood prassure returms rapidly to basaline
and then overshoots as cardiac output increases in the presence
of peripheral vasoconstriction.

Parasympathetic vagal activalion causes a decreasa in haan rate.
B, Ina patient with multipla systam atrophy (a Parkinsonian varizant)
with autonomic nervous system failure, the decrease in blood
pressure during phase |l persists without recovery during Il . During
phase IV, a long delay of 20 seconds for Hood pressure to retum
1o baseling s sean and no overshoot is seen. Lille sympathetic
cardio-acceleration or parasympathetic bradycardia is seen as
there is preganglionic failure of autonomic functions
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syncope, continuous beat to beat monitoring of blood
pressure and heart rate is undertaken during head up
tilting to 70° where in patients with baroreflex
sympathoneural failure the initial BP drop does not
recover and declines further and the heart rate
response is decreased. In neurogenic orthostatic
hypotension a response is obtained within five minutes
while a longer duration of tilt is needed for delayed OH
and syncope. The tilt table testing differs from active
standing as there is reduced activation of leg muscles
and assessment of the autonomic response to
orthostatic stress is revealed.

4} Cardiac MIBG or F Dopa PET scan has
become an especially important tool in the assessment
of the autonomic nerve supply to the cardiac muscles.
This iz used to distinguish various forms of
parkingonism and primary autonomic failure and in
diabetic autonomic neuropathy and that from amyloid
cardiomyopathy

5} Skin biopsy for epidermal nerve fibre density
measurements, used in the assessment of small fibre
neuropathies, is indicative of nerve fibre loss in the
epidermis and is a biomarker of autonomic neuropathy.

8) Comeal confocal microscopy has validated data
in diabetic small fibre neuropathy where the
arborisation of the unmyelinated fibres can be
guantitatively estimated to show the loss of nerve fibres
secondary to autonomic neuropathy,

7) Gastrointestinal motility studies to demonstrate
functioning of the enteric plexus using various motility
markers is clinically used by neurogastroenterology
specialists,

B} Urodynamic studies — a whole discussion in
itself and in clinical use by neurourologists

8) Microneurography — a niche test used by
Neurophysiologists and pain specialists to study the
subtypes of pain small fibres

10} Sympathetic skin response: not a pure
pathwaytest in itself and used for overall estimation of
the axon reflex and easily recorded in stimulation of
the palm.

ConcLusion

ANS disorders can present with brain, spinal cord
peripheral nerve or dorsal root ganglia involvement and
can present with orthostatic intolerance and
paroxysmal vasomotor and sudomotor disorders. There
is a profound effect of medications {over-the-counter
and prescribed) that can influence ANS test results
and patient's clinical presentation and drug interactions
with polypharmacy and novel selective receptor
specific new drugs that are emergent which are
essential in the ANS diagnostic work up and
management.
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In the last few years portable or wearable smart
watches and other devices are being increasingly worn
by people displaying heart rate and blood pressure
data is the go about their daily lives'®. Since these are
not validated many individuals who obsessively track
this data as part of health monitoring may develop
anxiety in patients predisposed to somatic
hypervigilance. A number of companies have now
entered the market with software claiming to evaluate
the ANS without physician interpretation generating
diagnosis and treatment recommendations as well.
Till such time ICMR or FDA and suchlike health
regulatory bodies approve of these gadgets careful
counselling of the population needs to be undertaken
to reduce anxiety for non-existent illness or treatment
zide effects from nonphysician advice. Simple lifestyle
advice?® goes a long way in the management of
orthostatic intolerance and other autonomic nervous
zystem disorders and a careful scrutiny of autonomic
side effects of common medications we use helps
avoid ANS symptoms.
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Weber‘s Syndrome — An Interesting Case of Crossed
Hemiplegia

S Sakthivelayutham', P R Sowmini', M Sathish Kumar!, K Malcolm Jeyaraj',
R Viveka Saravanan?, K Mugundhan?

55 years old male noticed
weakness of left arm and leg and
diplopia on waking in the moming.
He had been a diabetic and
hypertensive for the past 10
yvears. On examination, he had
complete right 3 cranial nerve
palsy(drooping of eyelid, lateral
deviation of eye)with involvement
of pupil (Fig 1) and left
hemiparesis (Fig 2). MRI Brain
T2W (Fig 3) and FLAIR (Fig 4)
sequences showed infarcts in
right side of midbrain(cerebral
peduncle). Hence the diagnosis
of Weber's Syndrome was
made. He was treated with
antiplatelets,statins and
physiotherapy. Patient improved
over a period of 3 to 4 weeks,

Weber's syndrome was first
described by Sir Herman David
Weber, a German physician in
1863'. It is a form of stroke
characterised by oculomotor
nerve palsy and contralateral
hemiparesis or hemiplegia. It is
caused by infarction of midbrain
as a result of occlusion of
paramedian branches of
posterior cerebral artery or of
basilar bifurcation perforating arteries?2. This lesion
is usually unilateral and affects several structures in
midbrain including the corticospinal tracts and
oculomotor nerve fibres producing ipsilateral oculomotor
nerve palsy and contralateral hemiparesis.

This interesting case highlights the importance of

Departmant of Meurology, Govermment Stankey Medical Gollage,
Chennai 600001
"Agsistant Professor
Professor

B5

Fig 1 —Showing right oculomotor palsy

Fig 3 — MRI Brain (T2W) Showing infarcts in
rightside of midbrain (Cerebral peduncle)

1
i\
o '
N
'

Fig 2 — Showing Left hemiparesis

Fig 4 — MRI Brain (FLAIR)

Showing infarcts in rightside

of midbrain (Cerebral
peduncle)

neurclogical localisation and clinico-radiclogical
correlation.
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oculomotor palsy due to midbrain  infarction. Arch Mauo!
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sparing Weber's syndrome. Mewrol India 2003; 51: 388-9,



JOURNAL OF THE INDIAN MEDICAL ASSOCIATION, VOL 118, NO 10, OCTOBER 2020

From Archive
JIMA, Vol X1, MAY, 1942, No 8, P-225

JOURNAL

OF

e .
.
-

INDIAN MEDICAL ASSOCIATION

.—-"""'—-'__
\-rol. \l

m——

Calecutta, May, 1942

No. 8

NEW IDEAS REGARDING DIABETES MELLITUS

B. C. ROY, A, sup., e, (Toxn), rac.s. R

Caleutla

When 1 was asked to preside over the medical
ceciont of this Conference and to speak on some
medical snhiect, T felt T could doa nothing hetter than
o 1¢l]l vou something about a disease which is very
common in my province and I am sure is common
over the rest of India, and to compare notes regarding
pur views as to its causation and treatment,

In Dengal, diabetes used to be more prevalent
in the generation preceding mine and more common
amonz the intelligentsia than among the working
classes, 0 much so that it was a common saying {hat
the occurrence of this disease indicated the social
status of the sufferer. However that be, the fact
remained that one of the first results of the adoption
of western type of civilization, culture and mode of
living was thie widespread occurrence of this disease
amongst those who left their rural hahitat and
migrated to the town areas with their artificial
surroundings and manner of life. Personally speak-
mz, it is one of the discases which interested me
most, as many members of my family, both on my
mother's and father's side, suffered from it and
Wtimately died as a consequence.

Take any ordinary book on diabetes mellitus
"4 you will find it defined as follows:

Dialwtes mellitus is a disease of metabolism due to
®adequate supply of the pancreatic liormone.  While

- 22§

66

this sentence gives vom the relevant facts as we see
them in dialwtes, vet this de

us the complete picture af th
prehensive disturbance of metatolism that we find,
We have to consider not merslv the changes met
with in the utilisation of ca-tvhwdratis, bar alsa the
way in which the diabetic dea's with the products of
digestion of fats and proteids | we have to consider

nitinn Joess

disease nor the com-

nat Ive

not merely the variation in the quantity and quality
of the pancreatic hormone hut als the extent to
which  there are variations the nature  anmd
character of hormones of other ductless glands ; we
cannot ignore the part plaved by the liver which
stores suear and the tissues wlech utilise them. [In
a diabetic we often find marked une acul dvserasia,
alternating with glveosuria ; we find the presence in
the svstem produets of trresular and ineomplete fat
and proteid metabulism.  Anyv discussion regarding
diabetes as being o disease of metabolism naturally
raises the issties of proteid and far metabolism «=
well and any attempt to ascribe the whole blame to
discase of the pancreas must ignore the corresponding
and concomitant changes met with in the suprarenals,
pituitary and thyroid.

in

Let us consider for a moment the definition given
above. Supposing we accept the proposition that
dinbetes is due to inadequate supply of the pancreatic
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pormone—i  question will immediately .nm:u—-““l‘::

s this inadequale supply? Is diabetes QY
r.ms:-' to static causes, like changes in the pa “ﬂc?“';
o - are those changes due 1o some other vita
e l-" i ith the system? Why should
P iy stabolic
inadequate pancreatic secretion produce a me
diseaze ?

There was a Hime in the middle of the last century

when we hal a static conception of diseases. From
time 1o time, diabetes mellitus came to be regarded
ns a diszase of the kidneys, or of the stamach, of the
pervous system, of the liver and GOually of llff.‘
pancreas. At present, it appears that the p:ml:reﬂtig
theory helds the field ; and yet cases are recorde
where post-mortem has shown Lhe pancreas 10 he
absolutely Lealthy, althomgh sugar appears in the
urine. The famous experiment of Claude Dcm:u.'d
—the puncture of the IV ventricle—resulted in
glveosuria, hut not due to inadequate supply of the
pancreatic hormone. Hyperseeretion of the anterior
pituitary body alone may cause symptoms resembling
diabetes. The frequent assaciation of acromegaly
with diabetes is sigmificant. Recent experiments
bave shown that this action of the anterior pituitary is
partly due to the influence of suprarenal cortex on
carboliydrate metabolism, an influence quite distinct
from that of suprarenal medulla. Is there any justi-
fication for us to distinguish between pancreatic and
non-pancreatic diabetes?

Before procceding lo comsider the question, it
would be interesting to trace the fate of carbohydrate
in the system which has been carefully worked out,
and it would be interesting to trace the salient
features of carbohydrate metaholism in the system.
All carbohydrates are converted by the gastro-
intestinal juices into disaccharides like maltose,
lactose and sucrose. These again, by the action of
the invertases, are converted into monosaccharides
like glucose, fructose and galactose, of which glucose
and to a certain extent fructase ate utjlised by the
“ystem as available sources of energy. A portion of
these sugars are converted into glycogen and stored
up in the liver and muscles, a portion is excreted by
the Lkidoeys and the rest circulates in the system to
be utilised as a source of energy. It may be that g
portion is stored up as fat. To meet special needs
or to provide more energy, glycogenolysis occurs

and the blood sugar level rises. Ip g normal indjyj.
dual, however, nature attempts to keep a constant

Vol x)

———— M“V.' ‘= \
level of fasting Dlood sugar. The interng) -
of the pancreas which controls ﬁ‘)"‘ﬂﬂl:m-]._‘-,{s "Cling
one hand and possibly the utilisation of he ’“hll Uiy
the lissues on the other is the chigf age “' 1y
keeping a constant fosting blood sugpe 1!.-\-...]‘ Iy
secretion of the pancreas is controlled 1y gy, “'t_ [
system. Besides pancreas, other ductlesg TTr.,uh
have influence on the earhohydrate metninhﬁuf iy
most modern view is that the suprarenqy, I*rnl:.‘ I
glycogenolysis and helps the tissues o nXidise ..“"m
that thyroid and anterior pituitary bodies “"c,m'
their infAuence on carbohydrate metalwligy, u”mﬁw
the suprarcnmals. Recently, Houssay d"'mﬂns-.,;fh
that after hypophysectomy, animals heeqm, "
scnsitive to lhe action of insulin ang thy |
depancreatised dogs, this operation alleviates u]n
symptoms of diabetes, Tloussay belieye |]'I:|‘;
anlerior pituitary glands stimulate the formatiog
sugnr from proteids as also from fats, Tie alleviy,
tion of svmploms of diabetes is due ta the fagy tha
the removal of the anterior pituitary stops Sty
formation from proteins and fats.

The recently developed methods of determiniy,
the physico-chemical changes of the blood unilerlyige
metabolic processes within the hody lave supris]
us with more accurate knowledge of the mechanis
by which the sugar content of the blond is normally
maintained at a particular level ; and we should lek
to a failure or disturbance of this mechanism for the
hyperglycemia and glycosuria seen in diabetes.

What is this mechanism which maintains & coo-
stant blood sugar level in the system?

Normally foad increases the sugar content of the
blood and raises its fasting level. Tt is known ale
while proteids and carbohydrates produce equal riss
with fats and oils there is actua! reduction of blod
sugar level'; if hydrochloric acid be added to i
meal, the maximum of blood sugar Tevel is rea
quicker and is higher than it would be if 10 hydee
c‘lilorﬁ_acid were pgiven, and conversely will

addition of alkali to the m”

and reached later. Eixperiments with rahbits inje

with Locke’s solution to which acid or ok
added show that with acid the glycogen of %
is more easily hydrolysed than when Locke's mmgi
is given alone and is much more so than if 8}
added to it. After food, here is at first 8
gastric juice and an alkaline tide is met with :\:F‘
blood ; there is g corresponding fall of bl

67
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:;If{‘- o
- won after, within hall an hour of
-‘. of secretion of alkaline juices by 11
ueht (estines s0on asserts itself angd pg
and :l‘l\_ the amount of sugar in he |
:"“I.h‘[",; tn do so, so long as alkaline
N,:nl‘l::?l__ml. When this ceases,

NEW IDEjg REG;IRU:
50, the in
e l'ﬂnt‘rem\
alkalifyey;,
:lqrnl Fisyy am|
Julce c‘untinucs
_ the noring) fustin,,
y between fixed acids ande bases g ":m‘l““"k

y

rored, the |:c|u:utng.:: of sugir in hlogg falls unti]
" jasting level is reached. W feq Atimals i
h:d,.willnlir acid and found, as Eljas dild iy IgIz|
;ltl cammidge m 1920, l!mt this resulted in L’lym:
:1:::3 and 'f.\'l“-"'ﬂl-'"m""‘."‘_- '1“ 1921, Underhy
gowel that IUFAVCROUS injection of soda Licyy, in
imals I,n..lm-..-‘tl ll,\'[mgl:s'c:::r_ma. The influene, that
“’-drﬂt'm"’lic acid 'se.-crutmn m the stomach has op
ploadl sugar level is further proved by the fo]lowing

pelatio

experiments :
In 1915, Blolm showed that while Riving sugar
by the mouth increases the blood sugar level, the
iptroduction of sugar per rectum causes no such
increase, obvivusly because, while in the former
process, hydrochloric acid is secreted, in the latter,
ugar is directly absorbed and passes into the liver ;
e argued that there was no alleration in the gastric
ad pancreatic sceretions mor any consequent dis.
wbance of acil hase equilibrium in the bload, no
iwperglycemia was noticed when glucose was given
per rectum.  There is thus a clear relation between
the sugar value of the systemic blood and the fixed
cid base balance al amy particular moment. This
s further proved by taking the dissociation constant
{ hamoglobin of the blood at different intervals
piter food intake ; with increased alkalipenia, the
i:’mcialion constant falls and the blood sugar rises.
It has also been proved that the level to which the
lood sugar riscs after the digestion of food vaies in
Berent. individuals and one of the causes of such
iation is whether the person experimented upon
Wlfers from hyper- or hypochblorhydria. Besides such
inditions of the stomach, similar disturbances ?f
£d base equilibrium and resulting hypoglycmia
¢ Doticed under other circumstances.

In 1911, Pavy and Godden showed that in
dorm anzsthesia, glycosuria is produced and
is imjected with soda bicarb the
®SUria is diminished and urine becomes SUgar

er a time,

..._!" 1920, Chautraine found an increase of b]oo-d
" dfter ether and CHCI, marcosis and that this

NG DIABETES MELLIT

Uus

Val X1, No &
MAY, N2

hyperglycemia disapipears jf

.\-.,-uuusly in su_ﬂirmnt AMaunLs to lower the hydrogen
lon coneentration of (he blowsd

alkali is injected intra-

|1lh 1920, Falwny found that afge
there s disturluingee of

with_bypierglycomia,

uperation partly due

m h:u:umrhugc. acid
avelone and diacelje H1
of Cases.,

r lemorchage

acd Lase cquilibiium along
Ressmann troved that after
to anesthesia apd partly due
mis developed and e found
cid present 1 a large number

In asphyxia, Underhiil and MeLeod proved that
lf)'pc:glymmia Ml glycosuria appear and is profrr-
tional to the extent 1o w nell resparalion (s interfered
with ; he further proved that the presence of excess
of CO; or acidamia is the direct exciting cause of
aspliyxial livpe iglyeemia,

. In 1923, myself and Dy, Mukberjee found that
m any typical case of bronehi sthma, the R.P.H.
(residual bydrogen jon concentration) varied belween
81 o 84 and that the blogd sugar is_below normal
F%,J_g_\.d We argued that the lowering of the
asting blood sugar level in these cases was due to
the fact that all the available circulating sugar in the
blood was wtilised towards meeting this condition of
acidosis _in the asthmatic ; such Tutilisation was
possible because in an asthmatic both adrenalin and

insulin in sufficicnt quantitiss are available for the
Purpose. e

Looking at the clinical and experimental
cvidences there seeins no doult, therefore, that
hyperglyecemia occurs under varying conditions of
health and discase whenever there is a lowering of
alkalinity of the blood or a tendency towards acidosis.
Let us discuss for a moment the other methods which
are available to the system, besides hyperglycaemia,
to meet any condition of acidosis.

The following processes are at work whenever
n condition of acidosis tends to develop in the
system :

(1) Bases like soda bicarh and the phosplml(
combined with the acid radicle ; in the former case,
excess of CO, is formed in the blood and is eliminated
by the Inngs ; in the lalter case, acid phosphates are
eliminated by the kidneys. (2) These fixed bases also
combine with the acids and when they reach the
kidneys, ammonia is substituted for them and
ammonia salts of the acids are ehmmated by the
kidneys ; the fixed bases are thereby retained in the

.--127_-
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Oxyhaenoglobin is s 7
m]ucmoglnlﬁu though lmth.nre very -
D wemoglobin is conve

i "
ans nin increase 1 I.Iilu
maintaining nc¢
{here is a shift of

ively re
camparatively no
system.
cidic tl globin £1
:cinls During acidosis oxyl
jnte heemoglohin andd this me

mount of buses, which helps in
4 . ")
base equilibrinm.  (4) In ncidosis, < el
bydrochloric neid [rom plasna to corpuscle

is thus liberated which form bicarbunate so cssentinl
to preserve the necessary pll value. ' 3
1f there be on account of faully mctnbollsm,ri E:;I
in spite of the operation of the pnlzcesscs des; e
above, there is excessive production or defic
elimination of the acids acidosis develops.

In various pathological conditions this acid base

halance has a tendency to be upset. For example :
ureemia—due to

(a) In npephrids, cholera, emia—dul
failure of phosphate secretion acidosis re-
sults,

(b) In decompensated heart disease and in em-
physema—defectllc__gjjgdnaljun of CO,
will cause acidosis.

() In cerluin diseases like diabetes, vomiting
in children, fasting etc.,—increased pro-
duction of diacctic acid and acetone causes
acidosis.

In these conditioms of health and disease, nature
attempts to relieve acidosis by the ordinary methods
mentioned above ; when 1{lese methods fail, then
hyperglyczmia is produced and becomes established
for a long or short period. This excess of sugar in
the blood is in the first instance the result of break
dawu‘ of glycogen in the liver Teservoir ; very soon
proteids and fats begin to be broken down i large
quantiti»*_:s in order o continue the hyperglyeamia,
The object of this hyperglycaemia is evidently 1o
reduce or control acidosis, How is this brought
about ? lOm: can suggest three possible theories whiel,
either singly or in combination can explajy liow thi
control is brought ahout. "

buffer substances are utili i

: tilised in the first

Ll.llstnnf:e lo neutralise the acid ; ag a res:;t

s e H,CO,!N&HCO, ratio i disturbed, the

mt;::;rztltur Co, being iy excess,
atory Movemen¢. H

howwer, the pba Meread,

Way, partly because CO, 15 ¢

inicrease

H,CO,; reproducing the buffer S“bﬁlance
It may be that after the buffer sulmtauce;
have foiled to maintain the ratig, o

sugar is produced to compensate oCidog;
The sugar is burmt up and the Hherps
excess COy acts in the imanner Mentiopeg
above and restores H,CO,/NaHCQ, lalancy
It may be that acidosis_lowers insyl; =
duclion the result of which is, as I shy]| show
presently, hyperglyczemia. There is g,
experimental evidence in favour of
view. It was found by Young in 1g3; .
repealed injections of anterior pitusitar

substance increased the Iat and prote;
destruction which _led to Ketosls .

acidosis ; sifultancously with it, destrueti
of isim found ;

It may be that il sugar is available for co,
bustion, fat metabolism becomes more com
plete. The amount of intermediat, sul
stances like S-oxybutyric acid which ar
produced in incomplete combustion of f,
becomes less and acidosis is relieved,

(2)

(3)

There are several organs which are regarded a.
having direct concern with glycogenolysis and oxida-
tion of sugar in tissues, The pancreas acts through
its internal secretion, insulin ; the most recent view is

that insulin controls glycogenolysis and perhaps in-
fluences tissue oxidation. There s a strong dillerence
of opinion as to whelher the pancreas helps glyco-
genesis, but the majority of opinion is that the pan-
creas has no such influence, On the other hand, the
sm which influence the sym-
p_ath_et:c System directly or indirect] ¥ (like the anterior
Pituitary ang thyroid) excite Elycogenolysis and also
Promote tissue oxiaaﬁm.ernﬂd's

oITSSIC experinient, ﬁ'tm_‘ctureluf the 4th ventricle, the

:}13'1: Tglyceemia was due to stimulation of the symps-
etic,

wn, .the Pancreas has two types of
and mten_::al. It is also well estab-

increaseq there i g
interng

: corresponding diminution i the
I Becrehonﬁmm- of the
4l

eliminated gng koS largely —pere fﬁﬁ?ﬁ‘*sf""mﬁﬁa&—mct&bﬂlism throug®
nd partly because of the inte D is intgonistic_j 8 to L
T glycogenoly erment of i e =
. y of the liver and other gly'
= L .
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o tissties. Therefore, with gy 4,

| sceiction which necessanily llup]i‘:
secrelio, the vestrnming Ill“m-u“. I
of the paneteas s wken oll, 0
oes oM unhampered desulung
sl There nn intu.lmlu 1ehifoy
(e amont of hydiochlunie acid seaited |y
| the amomnt of Externnl seereting of
lurlt'-'_"}'i_l_‘FH""m'" e aeid seeretion
st 11 prodiice_werensed external secre.
* proportivnately_lesscned interund aceretfi
m‘:ll thits will Jud o Iy perglycieuny, ’

= also Delieved by “““l): ulraul'\'f:l‘s that hyper-
B qud glycosuria associnted with diseuses of
gly aprareniah thyroid, and pituitary—whatever the
the $Ul Iy glycosuria be—produce pathologi-

gechamsm ©f S1€
o
, the pancreas. The pancress, as stated

l'-..n'l'.t‘u.lﬂ'
pxterni
lun-]’ﬂll]

Al
0 ast u.l-'“"“

£

L :
anach Wi

| chauges 1F
‘Lm will all along uy through the restininiug
® gaence 0O glycogenolysis, to prevent any condi-

U h_\-l.g;glyc;uluin in whatever manuer it is pro-
Jaced, bY jucreased internal secretion.  Such hyper-

etion of these ductless glands coutinued for n
Jong period of time, produces fatigue of the pancreas
il eventually to permancnt defects causing histo-
logical chianges in the paucreas and the islets as are
joond in @ case of confirmed hyperglyciemia,  In
such cases, the islets are found sclerosed and des-

troyed.
Any condition of
bydria, any faull in t

the stomach, like hyperchlor-
he diet like alcohol habit or

the habit of taking excess of sugar, overwork, anxiety
and worrty, catarrhal condition of the gastro-
inlestinal tract, septic teeth and tunsils causing

changes in the intestinal flora might, by excessive

formation of secrction of hydruchloric acid and by
the pancreds,

increasing  external  sceretion  of
diminish the internal secretion and will tend to pro-
fh’“ byperglyciemia, The same results will follow
if the pancreas owing to congunital defect of defects
of through overwork loses its internal secretion.

here the internal

If we imagine a condition W
abolishl-‘ll; then

1942, No 8, P-229
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inmtermedinte boalies hke dextom and  othier I"'h'
wrcchariodes will b cirenlating i the Wlood, Sl i
|.\-|u- ol carbolivdeate will st De pvailabde 1o the
pissuens (o metabudic purpeses autil destrin is hydros
Jyseel into sigenn,

Let me now consnler the varinns ticories that
Twve been put Torwand from tinse B time Lo explan
the  metabnlie meiits. Claede
Bermmd origitally sugaested twa peeaihle canses of
dinhetes

discase  ialwtey

(1) Excessive praduction al - sugar from the
storage in liver (over-production theoryl,
(2) mabulily af the extralicpatic tissue to utihise

supar (under-utibsation theary).

More recemly Mcleod lias supiested that the
cause of diabetes is uncontrolled hepatic plucu-neo-
penesis 1e., in_all cases of dialectes there 1a eXcessive
ftﬂﬂlllilill_.ul_mnr from nun-catboliydrate suurces
(proteins and faty) nltli_u_\ﬂlll_l_llall-lllilisdlil__til_,y e
la)'_lissuui. Although the level ot biosd sugar may
I Jue 1o the adjustment of the processes of sugar
formation and utilisation, 1t 15 just pussible that m
Jdiabetes, with an aberrant sugar metabolism, the
blood sugar level is shifted to a pitch much higher
than normal,

The theories mentioned above were based on the
t ordiparily the constant blood sugar
ment between the
blood either from
n futs and proteids

assumption tha
Jevel is maintained by an adjust
amount of sugar that reaches the
the liver by glycogenolysis or frut
by the process known as gluco-nco-genesis and the
amount of sugar utilised by the tissues. [If the con-
trolling influence of insulin is lost then glycogeno-
lysis goes on unchecked. 1f the pitwitary Lody and
suprarenals are stimulated glycogenulysis and tissue
oxidation are increased. In Jiabutes, it is suggested
(hat this adjustment between sugar production amd
sugar wtilisation is Jost and then either the increased

bloud sugar is produced ot the tissue oxidation be-

comes less.
still remains—what is it whiefT

[lut the question
tion of the pancreas or

diminishes the jnternal secre

:“iw of the pancreas is totally
; ll}‘ct‘.lfcnnlﬂic ferments of the liver and ;‘.\lllﬁf1 stimulates the sympathietic system ?
eues will have full play, little or no glycoses W ;
be stored in (le liver :’u d’ ::nther issues, all the carbo- In 1923, Dr. Muklierjee and mysell reporl_cd that
bydrate wil| pass into the t:irculu.ﬁon' as SURAT i if, in practically every demonstrable case of' dlabet.gs,
ever, the control is only partinlly impaired, 8IY€ while the urine shows no abmormal coustituents in-
Betesis a0d glycogenolysis will go on side py side dicating acidosis, the KA1 WIE below: B8
bt both will be impi:; ectly carried it soluble  (the normal value) ; the value some time going down
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te 703 (in a case of diabetic cnmal].. In all 5:::::
cases, there s usually  hyperglyeaemia, the ve -
varying Ietween 10 per cent o § per cent. L_L“ 'l“'“'
give you a pictare of the metabolic processes in .“"
diabetic ns 1 conceive them.  Owing [:ml}y l“f-"'
enting, nervous excitement, worry, d,\'sllr-'l'ﬁl'-_‘ (with
hyperchlothydria), mfcetion of gnhlru-inh:su!lul or
hiliary tracts, we may bLave Lyperchlorhydria and
resilting acidosis and hyperglycemia.  Under such
circumstances, the acidosis as 1 have explained above,
alters the balance bLetween glycogencsis nnd glyco-
gewolysis und abnotmal products of glyeogen des-
truction, destrin and other polysaccharides, appear
w the blood which, therefore, cannot be utilised by
the tissues. 1f the cause which Lrought about
acidosis persists, the acidosis continues ; this leads
ultituately to fuligue of the islets of lLaugerhans. As
the pancress owing to lessened insulin production
loses its controling influence over glycogenolysis,
sigar i ubnonmal types continues to be produced in
the blood ; the tissues, though hathied in blood con-
taining higher percentage of sugar, cannot utilise it ;
the adrenals are stimulated and promole further des-
tleig_ll__Llf_ gl}'cugcu__ipl_t_s_:iu_gni_agg__thus a vicious
circle is estalilished,  When the glycogen reservorrs
areemptied, perhaps even before that, abnormal
sugars are produced from the destructjon of [ats and
proteids.  The wetabolism of fats under such condi-
tions of nou-combustion_of “sugar is incomplele ;
abmormal Bodies like the oxybutyric acid appear in

the urine, 5
———

I Lave said above that the tissues in diabetes o
ot utilise the sngars produced under such circup.

v':"l'-\i-'_'.’.‘;gl
lost their faculty of oxidising suga-
our communnication o the press g

we_gave il as our eXperience that a diabetie ;o £
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Permanently inereasing the blood sugar i in W
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experience has been, as the charts will shaw, thay ™
sugar level is lowered and even reaclies the ];'.l‘”lal

Values cotcomitant yvéastria i TS
values amd  concomitant gly 3|':L.L£5_ i
hive liere several charts to prove ihis noint fuig,
charts).  ‘I'herefore, the tissines have

MOt lust thygy
power of oxidation.  And furtlicr, in the '”"U"’f"‘?

of cases, with smitable dietetic regimen, the Paneregg
regains its notmal function.  Qf course, the iy
causes of acidosis, the hyperchlorhydgia, the_worry,
the nervous excitement, the Overfeading, should o
bé corrected or else e vicious circle will start agaip,

Let me now put the facts | have presented abye
in seriatim and place before you my answer to {he
fquestion—"‘What is diabetes due to " Viriogs
otgans of the hody cxercise their influences on the
carbohydrate metabolism. It is sale 1o assume that
the rate of remaval of sugar from the bluod is dictated
and directed in some way through nervous systum
!Jerlmps—hx the needs of the orgauism ; fluctnation
In_sugar_concentration in the blood _Leing cowyen-
sated for by the variation in the rate tpmt,  The
fluctuation in sugar level and the cotprensatory
mechanism “are poverned by the following factors:

(1) Acidosis—This is the essential element iy

i ; the production of diabetes. In our experi-
stances. It was at one lime suggested that they haye menls we proved that the acidity of blood
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in the diabetic hecomes high, at a much

earlier stage than the appearance of abpor. metabolism results in the accumulation in

mal substances in the urine indicating

ketosis. As_this acidosis sets in, ingylin

secretion is  diminished, glycogtno]!sis
——

the system of _fB-oxvhutyric acids_ ete.

(produets of their incomplete combustinn)

and there is increase of acidesis. This
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acidosis increases hyperglyeemia. A viclous

follones. cirele is, theréfore, established,
{2} Hyperglycemia—In diabetes, the excess of {3) Tissue mefabdlism—It las been suggested
hlggd_' sugar i5 a physiological attempt on_ that in diabetes tissne nxidation is deficient.
- But our experiments proved conclusively
" that the tissnes nf n diabetic_conld oxidjse

sugars if present in  suitable farm. 1f large
quantities of rlucose are injected intn the
veins and utilised hy tissues the call for
e sugar will be lessened, the abnormal produc-
subsequent dates tion of sugars from proteids and fats—the

Socc of 25% Glucose 1.V daily en

L gluco-neo-genesi=—is niso lessemed in a
Ted L
! II g marked degree. )
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and note the amounts of blood and urine
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sugar before and after this period. If
necessary, 1 give him a little soda Licarh
in order to minimise the chances of aceto-
nuria after fasting.

(2} In many carly cases, this period of [asting
sets the machinery in gpood working order.
The bl vel falls to normal, the
urmmmtiem
is allowed for 6 days 4o0-500 ealories of food,
with 35 per cent of proteids, 25 pe
fats and 40 per

carbohydrates, If
everything goes on normally, the food is
gradually increased in calorie value keeping
as far as possible to the above proportion of
proximate principles until he is given 1500
to 180 calories and he is allowed to remain

on this for 4 to 6 mon

r
l4 i m::ﬂmﬁhuuﬂ!dﬂly
Sal ‘--""‘-‘.
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(3) If, however, with the

preliminary f
treatment it £y Sour days

does not reduce blood ar
normal and 3 3

T rimary sugar e
- g ! TY_sugar persists,
1 give liim daily for a fortnight, while

of t

(4)

at rest in bed, 100-200 c.c. of glucas. ,

per cent to s0 per cen mtraxcnnu;],.
Usually I allow him some food, more of 3
starchy type which fills the stomach iyt does
not interfere with metabolism. If (he diet
be so restrictud, the external sceretion of the
pancreas is lessened, nnd, as I have | ndicated
above, the internal secretion is correspond.
ingly increased inm amount, which thereby
controls glycogenolysis. In my experience.
the injection of glucose for 2 to 6 weeks will
restore the system to normal_ If the ongi-
mal troubles causing acidosis, the hyper-
chlorhydria, the worry and excitement elc.,
be removed, one need nut fear relapses,
Glucose hy the mouth does not serve the
purpase, liecause so long as the [rancreas is at
All functioning, This means imperfcct glyco-
Kmesm;'cogenolzsis i the ahmormal

sugars then released to the tissucs cannot be

utilised,
I use insulin only if T am forced 1. When
there is an infection or the pancreas refuses
to take up its normal role, then a help in
the “shape of imsq —a stick. for an old
man—is necessary, -

-_-_\_-_-_‘——__-

This then is my view of the discase and the line
reatment that in my opinion is rational and satis

factory.*

* Presidentinl
Medicine, Scientif
fercnce, !Irderabad-l)cccnn. D
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Commentary

egendary Prof BC Roy in December 1941 delivered his Presidential Address at the 58 th All India Medical
onferance in Hyderabad -Deccan on Newer |deas on Diabetes Mellitus which was published in JIMA May
1942 issue . Today as we near a centenary of discovery of Insulin ( we are in the 99th year ) many of Prof BC
Roy’s ideas are relevant today .He first noticed in his state Bengal Diabetes was a diseases linked to social
status and today we know it's link with affluence and we often link it with affluenza and modernisation .In 1941
he predicted that westernisation of habits and culture will lead to wild spread occurrence of the disease which
is prophetic because we went on to become the diabetes capital of the world . It was only in 2011 we lost the
first rank to China and now we aim to be the Diabetes care capital of the world .Dr BC Roy clearly describes the
rural urban divide as well as the familial penetrance of the disease .He clearly predicted how type 2 Diabetes
runs in families as well as its polygenic nature which form the major bulk of the burden today.He postulated
then the endocrine and metabolic cross talk and it's link even to Uric acid then. He described the classic
experiments of Claude Bernard of the puncture of the fourth ventricle leading to glycosuria. He described
diabetes seen with endocrine disorders like acromegaly and went on to distinguish pancreatic and non pancreatic
variants of diabetes. He elegantly described the pathophysiology of the intermediate steps of metabolism
linked to food and blood glucose regulation and gave a detail analysis of the carbohydrates breakdown which
occurs in energy homeostasis. The treatise contains experimental work done form 1900s in those four decades
in animals and humans how glucose was controlled. With ensuing hyperglycaemia and as glucose rises it
switched the acid base imbalance which he does in his own descriptive style where he lays the foundation of
acidosis which occurs in diabetes .He then describes the toe theory concept of Claude Bernard for diabetes
namely the excess hepatic glucose output (the sugar over production theory from liver) and inability of the extra
hepatic tissue to utilise glucose (under utilisation theory).

Prof BC Roy then describes his own work with Dr Mukherjee each of the diabetes glycosuric cases has
some degree of acidosis and described various biological mechanisms involved.There is a description of a triad
of acidosis , hyperglycaemia and tissue metabolism.In 1940s Prof BC Roy describes the treatment of diabetes
starting from pure hydrotherapy with water with some times little sodabicarb to reduce the ketosis for four
days. Simple fasting in early cases normalised glucose and the cases are allowed 6 days of 400 to 500
calories with 35 percent proteins,25 percent fats and 40 percent carbohydrates with a gradual resumption of
normal food group components and calories over next 6 months .Today we know from the various work done
last decade by Roy Taylor's group from various studies till the randomised DIRECT trial on diabetes reversal
,actually Dr BC Roy and his group had described it in early 1940s of very low caloric diets. Even then Insulin
was only reserved for infection or lack of pancreatic insulin secretion. His personalised views has rationality
then and possibly deep relevance even today.

In the fast paced evidence based world there is hardly any role of descriptive narratives yet look at the vision
eight decades back BC Roy has insights into protocols like reversal of diabetes to Insulin .He has deep
knowledge of physiology and pathology of the disease process and the cross organ talks of pancreas, liver
,muscle and fat. He underlines role of glucose in urine which we now therapeutically exploit with SGLT2
inhibitors.He illustrated they role of hepatic glucose production and we know know most modern age diabetes
medication including metformin turn of the liver glucose tap overnight to control fasting blood glucose. Prof Roy
has clear idea of role of water and sodabicarb apart from insulin in managing acidosis and emergency of
diabetes. Clinical medicine is built it's foundations from bench side experiments in animals to astute clinical
observations systematically recorded.

Dr BC Roy's masterpiece treatise gives us glimpses how he predicted the diabetes epidemic due to
westernised habits as well as its natural history including treatment protocols prevalent then with principles
which are even applicable today.

India today has the second largest population as well as people living with diabetes .Currently we have approximately
eighty million Indians with diabetes and possibly an equal of larger number with prediabetes. Its rapid adaptation of
westernised habits,culture and lifestyle which prof BC Roy predicted in 1941 which has lead to this epidemic.We all
aim to become the Diabetes care capital of the world .my prevention mantra draws inspiration from the legendary
prof BC Roy “Eat Less,Eat on time,Eatright,WalkMore,Sleep well &on time and Smile."

Dr Shashank R Joshi Prof. (Dr.) Jyotirmoy Pal
MD, DM, FICP, FACP (USA), FACE(USA), FRCP(Lon,Glsg & Edin) MD, FRCP, FRCP, FICP, FACP, WHO Fellow,
Endocrinologist, Joshi Clinic &LilavatiHospital, Mumbai Hony. Editor, JIMA
Dean, Indian College of Physicians Professor of Medicine, RG Kar Medical College

4 Vice Dean, Indian College of Physicians
7
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Medical History

The History of Medical Journals In India
Rudrajit Paul

cience is a branch of knowledge which has always
lourished due to the confluence of brilliant minds.
For thinkers and researchers to communicate among
themselves, joumnals form an indispensable link-road.
The concept of scientific journals in India is entirely
an offshoot of European influence. Medieval India had
some literature related to various scientific disciplines,
including medicine. But there were two problems.
Firstly, in the Hindu society, the right to knowledge
was entirely a privilege of the upper caste. So, there
was not much dissemination of knowledge. Secondly,
the books written in the medieval period were mostly
a mixture of religion and mythology interspersed with
spome scientific facts. Thus, it was often difficult to
find a secular treatise dealing with pure science.

The concept of publishing scientific joumnals for the
intellectual minds of the society came only after
establishment of European rule. In Europe, the concept
of scientific journals had started by the eighteenth
century. The boundary between the various disciplines
were fluid at that time and any "Science” journal at
that time would have a mixture of articles dealing with
say, physics, medicine and geology one after ancther
and even some article on Philosophy or architecture.
One example is the Edinburgh Journal of Science,
published between 1824 and 1832. In one issue of
this journal (1825), one can find the following
successive articles: -

1. Observations on the Vision of Impressions on
the Retina, in reference to certain supposed
Discoveries respecting Vision

2. AnAccount of a Plant allied to the Genus Piper

3. Onthe Theory of the Existence of a Sixth Sense
in Fishes

So, the successive articles were on ophthalmology,
Botany and Fishery Science!!

However, as the treasure-trove of knowledge in each
discipline expanded, the need was felt to publish
journals dedicated to particular branches of science
and medical science was no exception. Some of the
early medical journals included Medical Essays and
Observations (UK, started, 1731) and Medical
Repository (USA, 1797).

Right after the commencement of the trend for
medical journals in Europe, a similar phenomenon took
place in colonies like India. In those early days, there

75

were almost no person trained in Western Medical
Science in this country and thus, the first Indian
medical journals were published by Europeans, for
European professionals, in European language, We
will discuss a few of those here.

The Early Journals:

1. Medical Board Proceedings (1786-1858) :
This was not exactly a medical journal in the strict
sense. This was mainly an official medical document.
It was hand-written and mainly for official use. The
document would be kept in government archives for
reference. At that time, there were very few people
conversed with English language in India and even if
this document was published and circulated, very few
people would actually be able to read it. While there
were some scientific discussions in these documents,
the majority were official topics like medical expense
or onset of any new sickness among the British troops.

These proceedings have considerable historical
value. For example, the 3™ April 1787 proceedings
contain the first mention of a lunatic asylum in Calcutta.
The outbreaks of various diseases in Indian cities are
also documented in these pages.

2. Transactions of the Medical and Physical
Society of Calcutta (TMPSC) : This was the first
proper medical journal-like publication in India. It
started in 1825. In 1823 (March 1%), under the directive
of the new colonial government, the Medical and
Physical Soclety was established in Calcutta. This
society had two objectives. Firstly, to collect new
papers related to discoveries in Medicine including
indigenous medical system. These papers were read
and then the proceedings of those seminars were
published in the TMPSC. Secondly, this society also
had the objective of forming a sclentific medical library,
the first of its kind in India. The publishers were Messrs
Thacker and Co., St Andrew’s Library, and printers wers
the Baptist Mission Press. Since the Christian
missionaries were the first to establish printing press
in India, naturally they were the publishers of the first
medical science journals.

Why was this journal established? In their
preface they wrote :

“The immediate object was to give a concentric
impulse to the detached members of the service, and
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afford them augmented facility of information, as well
as a new exciternent to emulative exertion.” Also, they
wrote, “Whatever advantage may be realized from
enquiries thus favourably instituted, will be shared by
us with our brethren of the West; but some benefits
may be expected from an improved circulation of useful
information amongst ourselves, which may be regarded
as exclusively our own."

Thus, right from the beginning, this joumnal was
aimed to provide for exchange and dissemination of
knowledge. The British government had then formed
the Medical Board of Bengal. Members of this board
acted as patrons of this journal. Also, the government
of Bengal provided free postage to this journal.

This journal covered topics pertinent to the local
population and not just European diseases. For
example, some of the topics covered in its issues
included:

* An Essay on Kushta, or Leprosy as Known to
the Hindus

* Snake bite

= (On the Exhibition of Phosphorous in Cholera
Morbus

Although formed by the European doctors, this
society had Indian members too; Radhakanta Deb,
Madhusudan Gupta, KalikrishnaBahadur and
Ramkamal Sen. These Indian members wrote a few
articles on Indian Medical system in the journal.

However, this journal was short-lived. It was
published once annually in 1825, 1826 and 1827. Then
it was published every second year. In 1835, the name
was changed to Quarterly Journal of the Calcutta
Medical and Physical Society (QJCMPS). By that time,
the first Medical school of Asia, Calcutta Medical
College had been established and professors of that
institution took up the work of editing. H. H. Goodeve
and W. B. O'Shaughnessy, two illustrious teachers of
this college were the editors. The journal had colour
plates with clinical images. It ceased publication in
1845. Now, it is notoriously difficult to get reprint copies
of this journal. The author of this article (Rudrajit Paul)
could only find a few scraps of information online.

This journal had a surprisingly smart editing, which
can be considered modem even for today. It was divided
into three parts: -

* Part-l : This had the original articles and case
reponts

= Part-ll : This had reprint of medical articles from
Europe. Mot only English but also French and German
articles were reprinted with translations

= Part-lll : This had contemporary news. For
example, the news of a plague outbreak was
mentioned in one issue.

Some interesting articles published in this jounal
included

B Post-mortem report of William 1V, the monarch
of England

B Case of Tetanus, Cured by a Preparation of
Hemp (This was probably the first publication of medical
use of Cannabis)

B Observations on the fever which prevalled at
Howrah during the months of June and July, 1834 (one
of the earliest descriptions of malaria in Bengal)

Some pictures from this journal are given below
(Figs 1 to 3):

iR OEAFBVATIONS ON THE ¥EVER
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& Cubuwwsld 3 i

Pepap i gr. £
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Hﬂ g b
Eaust, Colocyuth Comp. gr. Tv.
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Fig 1: A page from Transactions of the Medical and Physical
Society of Calcutta (TMPSC) showing treatment protocol for fever

CASLE

.

AROWAWGLUND OF TIE MEATD.
Fas A& STORM, Faa

e e D o L]

Carrard ——, while @n service, receored on
ghe woerning of the Mk of Usicber two osrrow
wastipls, one in the lhend, and the silber om the
Iwmork. For saome merches ihe deitachmsaanc wes
wollhost temis, secd esxposcd] deriog thee moggleg e
limssn » rmim (3o ibem amscsrm g ol Bl ETih 1 awend
them retarodng Cuogpetuin —- iaformes] me, thisni
he felt slightly stunmned when wonnded, and ahat
thie sreow cosld et bo wielhdrasn without Toercs
Lt bee sl oiat cmmapelain ol moech  onsesdness
Tlees wesmmal wms s ilie moialalle ol e owcs il
benc, and waa pariinl iy clogad. We rosched omm-
tonimcmis on Uk cvening of the @i, (30 che
Alsl o Bues -"lupinlhurl'l vmnsiws aml’ lubs Dol | @il el
fewerishy, e wos coportenl sickh an e st of Moo
bory hed o purgstive om thet sSlowy, anad in the
Eretiitg was Liled e my e, il BEesl dimy  Jed
Hewa-tims  werrs ulul.lhul dem 1 e Bwssaal —@maal, Hw el
Erestly Latier. amd boas bswels bad bean agiesd
wn, twe of throo mmes @ the  woessd  oapposrcd &
Litile graeilly ; 0 wos spenel with &8 leoced, sesd =
pomiltice: appdied @ congue wery foal osmad Bomelaul
w el s o gl i nond off lye sl @ e, twmgac atill foul.

Fig 2: A casa repon from TMPSC:Arrow wound, treated with leaches
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Fig 3: Letter to the editor in TMPSC, describing two cases of
penetrating abdominal injury by homs of animals: Deer and Buffalo

3. Indian journal of medical sclence (MS):
This was another journal which was published in 1834.
After two yaars, it was renamed India Joumal of Medical
and Physical Science (I[JMPS) and publication
continued till 1845. This journal was published by the
personal efforts of two individuals, J. Grant and J.T.
Pearson. The main aim of this journal was to save
time of expenses of the medical men of this country,
so that they would not need to import European
periodicals. Also, this journal was devised not to foster
scientific discussions, but to discuss “on the causes,
symptoms, and treatment of maladies, to which they
are but too liable, when exposed at detached stations
and factories, remote from immediate medical ald.”
This journal was meant to cater to both medical men
and veterinarians.

This joumal was also divided into many sections:
original articles, medical topography, hospital reports,
native remedies, medical jurisprudence, entomology,
medical botany, blographies: justto name a few. Thus,
there was something for every reader and even there
was a section on medical issues written in non-
technical language for the lay person.

There is a bit of history behind publication of this
new journal, IJMS. The earlier journal, TMPSC
concentrated only on pure scientific matters. But in
that society, there were people like J. Grant, who
wantad to widen the scopa of the journal and publish
articles relatad to other aspects of the profession.
However, this idea was strongly opposed by many
influential members of the society, including the
president Mr Wilson. When Mr Grant became the
Apothecary General of Calcutta, he took a great risk
and startad the 1JMS on his own, separate from the

Medical and Physical society of Calcutta.

Atfirst, this new journal faced opposition from many
learned citizens. They had to do all the editorial work
on their own, including review of the submitted articles.
Since this was an English journal, the circulation
remained confined within the European society of
Calcutta. There were many interesting articles like

* Onthe Fever (that prevailed in Calcutta During
the Months of September, October, November and
December 1833): written by a surgeon at Fort William

* Vaccination (this was written by an Indian,
Radhakanta Deb)

» Blood-letting as a treatment for cholera

* The Cerebral Development of Rajah Rammohun
Roy ( a particularly important and significant article;
This was reprinted frorm Phrenological Joumnal, London):
at that time, Phrenology, or the study of skull anatomy
to deduce personality and genius was a very popular
pastime

» There were many hospital reports of interesting
cases at the PG hospital of Calcutta

In 1836, the journal was renamed, as mentioned
earlier and its motto was also changed:

...."we shall endeavour to avoid all invidious
distinctions or partialities we shall not fail to submit,
in respectful terms to the notice of the ruling authorities,
suggestions tending to benefit not only individual, but
the medical profession at large”

Thus, in addition to fostering scientific discussion,
this journal also wanted to take part in policy making.
At inception, many intellectuals of Calcutta were
sceptical of such a private journal and commented that
it would soon fade into oblivion. Howewver, that did not
happen and the jounal soon gained popularity. Some
issues were sent to Europe and USA to get comments
and approval. The setting up of the first medical college
of India in 1835 also gave a further boost to this joumnal.
By 1838, it had a monthly circulation of 400 copies,
which was an extra-ordinary feat for a medical joumal,
written in English, in a colonial city at that time.

In 1843, Dr Eveleigh of Dharmatala area became
the editor. He set the price at 16 rupees per annum.
However, due to failing health, he had to leave India
soon. After that, there was no one to continue the
official works and publication of the journal
stopped.Oneinteresting article of IlJMS is mentioned
here (Fig 4).

4. The Transactions of the Medical and
Physical Society of Bombay (TMPSB): This journal
came into being in 1838, 13 years after the Calcutta
journal. Similar to Calcutta, a Medical and Physical
society had been established in Bombay and this
society started its own journal. This journal wanted to
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Fig 4: The Phrenological analysis of cast of the skull of
RamMohan Roy, as published in Phrenological Journal and
reproduced in [UMS, Calcutta
promote medical research which was relevant for Indian
conditions. Although all the editors were British, this
journal stressed on medical conditions resulting from
changes in geography, climate or food habits in both
Europeans and the Indians. One example of this
approach was the article, “The manner of rearing
children of Europeans in India", which discussed the
paediatric diseases prevalent among European children

in Indian conditions.

Dr Morehead, the editor, stressed on the need to
develop a scientific medical education system in India.
He also felt the need to develop modifications of
medical practice suited to Indian conditions.

The journal was at first printed by The American
Mission Press of Bombay. After 1851, printing was
done at the Bombay Education Society Press. Some
important articles of this journal are mentioned below:

B Report upon the Cases of Tetanus in the
JamsetjeeJeejeebhoy Hospital, from January, 1845 to
December 1851

B Reports on the plague epidemics in different
parts of Bombay province

B Medical History of the Central Schools of
Bombay for the Five Years Ending the | st July 1852;
Including a Visitation of Measles Contains Some

Fig 5: A chart showing the monthly mortality and morbidity among
troops in Ahmedabad in 1841

)

Fig &: Painting of a =nake in an aricle about poisonous snakes of
Sindh region, This snake was killed in a military bamrack in 1863

New 11,

Caie of atiempled Suicadle of @ Sepoy by Firearms, By T. M. Lowwps,
MLD., Assistant Surgeon.

Vresewind July 1853,

Fig 7: A case report published in the journal
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Fig B: Another case report published in the jounnal by an Indlan
Medical graduate

5. Madras Quarterly Medical Journal (MQM.J):
This was another shont-lived journal {1839-43). This
was the brainchild of a famous surgeon of the Madras
region. The aims of the joumal were :

“to bring befora the profession authentic reports on
tha principal diseases to which the Europeans were
subjected to in India and the investigation of the
diseases prevailing amongst the native population”

This journal also discussed the herbal remedies
used by indigenous practitioners for various diseases.
Also, it published reprints of papers from other
branches of science related to medicine.

ltwas a Quarterly journal and published by Messers
J.B. Pharach of Madras. The journal was mainly
circulated among army medical officers. In the very
first volume itself (1839), the importance of statistics
in medical research had been stressad in the preface.
An intarasting point to note is the instruction of the
journal regarding the sections into which an original
article was expacted to be divided. The sections, &s
given in the preface of the 1839 Issue, are mentioned
below:

Loptid leat weeve mvesdlsines

Topographical description of the military barrack
Condition of buildings etc in the cantonment
Died
Clothing, bedding and nature of duty
Recreational exercise
Mumbers of Eurcpean and native troops
Endemic diseases
Description of the cases/epidemic
Age-wise morality
Vaccination status
Mode of treatment used

As this instruction manual makes clear, this journal
wanted to get a whole description of any disease,
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including the topographical and social history. This was
an exceplional approach at that time and shows the
level of erudition of the editor. The following is an article
from that journal describing treatment for fever (Fig 3).

Troatwens. (n the sctting im of the coll stare, eapecially
if aey  precarsory  wymiploms marked ks approsch, oo opeate
with a few drops of sulpburic mther was sdeumastens], with a
view e of chockmg ol shogether, or of aliorts 10T e palil
atage ! oecoachally B oproduesd the former offeet, more fre-
ijacntly the latier.  Inthe ot stage where the beadsache was -
Ve, it was soinetimes pecessary o apply lecches 1o the temples,
bt it waa rarely requinite fo have rocourss B0 gemoral hloedimg
Margatives were ol miost lltagl useld an the et wstence, b clear
ilve nlimeintary canial, amd to pave tlie weay for the back. Wl
|_||1-r|- Was rn||_rh hirat llf -ILI'I. " L‘-lln'llnll'.nnl aif |.||l|_-h|'r|'1|| - IIJIII
[rergmiiy s, ihe li.ir- areind 1 snmonie  and -|L';llul (TR
of cabomel and James' powder, wore aitended with beseit ;—ul
i puattimg & stop do & eetorn of the paroxysn, our chaiel depemd.
ey Wl placed i the opmine or hark, which rarcly o sver di-

cervesdl we  In the mibder casen, where the atomach would admit
ull by Ul bark was used in the fonn of deeoction or Jrew | o pr—
Hut i mores seriaus or complicated cases, or whers ususes ol

gaatrae irtitability wers presont, the o wis gsed, in dosss of

Fig 9 ; treatment of fever, as published in the MOMJ in 1839; as
szen here, oplate was used, leeches were applied on the
forehead, purgatives were usad in high fever as was something
called "James’ Powder’

In another report, the rise in venersal diseases
among British troops in India has been reported (Fig
10}.

The pumber of sdmessious of veoerosl o the first three quarcrs

-y

of last yrar [1%57] wore

Dol DUnrer. i vououiiusnaivasonnsioass G10
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b | Q"Ililﬂ'l'l......“-41.;--....-1.-“. " Tk

D QUERCT wrsmsrrrinsssinmnsrnnins G99
Shewing an inerease of 150 in these Jast 3 guarters,

Fig 10: Table showing the military personnal admified with
vaneraal diseasa in 1837 and 1838

Atthat time, there were frequent disease outbreaks
among the European colonizers. One such report of a
dysentery epidemic is given below (Fig 11).

There were other short-lived medical journals in
Madras like the Madras Journal of Medical Science
{(MJMS) (1851-54) and Madras Quarterly Joumal of
Medical Science (MQJMS) (1860-1869). Many
teachers of the illustrious Madras Medical College wera
associated with these journals.

6. Madras Quarterly Journal of Medical Science
{MQJIMS): This was a short-lived Joumal but had some
historically important articles. Some of the writers in
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* The disease,” contivues Mr. H. ina subacquent part of his re.
port, © which is aow found so geperlly to efllictthe Esropean
Soldiers, and with such futal visitation, iv Dyentsry combuaed
with & seorlutie tant of cosstitution,  The dieease doss not appear
t pissess any other strlong peeulanty o s eharaeter than the
extrome latality thel attends it, ol which may be masonably ne-
eonnted for from s eombinatine with seurvy, ngzmeaied by the
[In"lliﬂ.l.h]:l. detilitated amd evla ol eomstitalins of jts v --'|ih-1,
Whom the patient does not aink rapidly under the dieass, be lals
it a Dropadeal state, the swelling commencrng i the foet anl ex-
tend mg upwants, whin the belly beenmes tamid, respiration: Libos

it |l his sullis-
t

mgs contimar o increase, witt] terminated by death,”

Fig 11: Description of an epidemic among Eurapaan sokders in
MO

riestis, degl utian dlfl'.-'!l'.l. thee ot niince bloated,

this journal were personal physicians to the then Indian
Maharajas (rulers of native princely states). One such
person was Edward J. Waring, physician to the King
of Travancore. He wrote some important articles like:

* Noles on Some of the Indigenous Medical Plants
ofindia

* Notes on the Affection Called '‘Burning of the
Feat

The MCQJMS had some important articles. For
example, in one article of Volume 2 of this journal,
there is mention of an attempt to grow the Cinchona
plant in India (Figure 11A).

THE CINCHONE IN INDIA

I oiir Diteler nutober {pnire 1531, Val. 1) we allinded ta
the mission of Mr. Clemnents Maskham in introducing inte
this conntry the rlll-ininc ;."'prliliug |l|t|rlta of Houth Aweron,
aml prowmised to Keep our readers informed of the progivss
of the experiment Lwm about to be made.

We regret to learn that the plants Leouglt by 3z Mark.
bam bove ell perisbed  They suffored so much from ex-
poestire Lo aihd, 16 |J|h.'uur'hrl'.' actoss the Cordenillas, that Yery
fow of them survived the vovage to Englad, aml {rom thenes
overland to the Westorn const.  Usnttings were mads Ly Mr,
Molvor from some of the most e s g lnkcing |lr.'|ll1-|-I
and 1t was boped that these might be propogated ; tet by
the latest aceounts, we amderstond that all have n'l’li]r{'l:l_.
A second supply of young placts of the groy and yellow
bark, bave lntely beon reecived, as well as seods.  The plants,
it s wnderctond, are in p very wnatisfoctory condition, bt
there is every hope that the sapply of seelds will enable Mr,
Markbam teo establish the pmetiombility of growing tha
einehonme in this conny Y. My Markham i;:.:- ity 1'll|-:_'|' statasl
in & levter to the  Madras Times" that n farther supply of
plants and seeids is expected from the Encador, and that ar-
rangements have been mude with daly qualified agents, to
comtitme sending spplivs of both, o long as may bo neces-
sary,  Attempts will ot the same time be made to natural
1z the etnehonge in Lhe Hills of Jamaica, and Coylon

Fig 11A: Article about the initial attempts to grow Cinchona plant
in South India

This journal also published reprints of articles from
other European countries. For example, when Dr
Virchow of Germany was collecting data on leprosy,
this journal published an appeal (Figure 12) to the
readers for information.

Arpear. 0% pemark oF Tue History or Lerposy. DBy

. Proresson Rep. Yiecuow or BorLix,

It is mow several montha sisce | appealed to physiciins, historzns
amil trawellers b aasist mo in romposing & history of beprosy (lgea
Ak, Blephantiens Grooorsm j, and [ moat gratafully ackoow.
ldge baving meceived wery abundanl conlnbations from many
guarters. | have already pJ.l-Eil':l.ni & portivn of those obeervalions
which kave especial reference to leprony in Germany, m the 15th
volume of my Archives for Patholigieal Amatomy and Fhysidory,
and for Chudeal Medicine ; other communications em in the press
and will appesr in the 19k volomeo of the Archives, Mamy other
facts which relats to foreign countries, amnd o griestions :q'-e-.'n.'lir aff
madical, goographizal, lingeistic or civilizational isterest, | must put
aside fur the present, on secount of thelr too great balk

“ Meanwhile, bowever, | cansiot dispense with the continual asist-
ance of other investigitors, amd sice o perswial corvapondencs
cannot be camied on with unknown frieads, | once more chooss
the way of publicity. IF thers i otill iy occasion 1o reler to
the great fmportance of the subject, & pglince al the excellest
womogrnpl, which De. Aug Hinch bas poblished coseeming
Teprosy i thi seconel part, which has just appoared, of bis Mansal
of Histoneo geogmphionl Pathobigy, will speadily bring cmviction
to the mind of everphody. A malady, which once pervaded the
whole woeld, whick even mow sttacks thousads in every quarter
of the plobe and to the uvages pf which the must aucwnt
historical peeunds bear witness, i certaimly worlhy of ths most zea
lotin atndy,

Fig 12: The appeal in MOQJMS for information about Leprosy

7. Indian medical gazette (IMG): This Medical
journal was founded in 1866 by Dr David Boyes Smith,
Deputy Surgeon general of the Indian Medical Service,
the first sanitary commissioner to the govermment of
Bengal and later, Principal of Medical College,
Calcutta. It was started in Calcutta as a monthly
medical journal on January 1%, 1866. In its firstissue,
the journal announced that “our pages should be the
medium of really practical knowledge”. Many people,
remembering the fate of earlier medical jpurnals in India,
were sceptical of the longevity of this new journal. But
this journal continued till 1955 and is fully indexed in
the PubMed archives online.

The first writers were mostly British. There is a very
small statistical article (Figure 13) by one Bengali
author in the first issue.

Also, they published articles on Indian system of
Medicine, like the article on Indigenous drugs of India
by Kanai lalDey. Some issues of the journal discussed
recently published books on medical science (almost
all European) (Figures 14 and 15)

This journal is a valuable resource for any medical
researcher since it has been nicely preserved by the
American national library. This joumnal also dealt with
historical issues. For example, one issue of 1919
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Fig 13: Siatistics about Tetanus at Medical College Caloutta by an
Indizn awthor in IMG (1B66)
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Fig 14; Discussion about newly published books in the IMG in 1866

Reviews

LIPPINCOTT'S QUICK REFERENCE BOOK FOR
MEDICINE AND BUROERY.—By 0. E. Rehborgar,
AB, M.D. Thirtsenth Editlon. 1888. J.- B.
Lippinectt Company, Philadelphia and Londan.
Pp. Ix plus 1461. Illustrated. Price, B0s.

Tam first ten parta of this boak duh mlh geneml
medicine amd  sureery,  Eyvneeealogy, aite-urinary
disenses, ohatotriva, dissagea of skin, eve, e:.r, noEe and
thront, and orthopedies, amd the last ooe  with  the

Fig 15: A discussion an the newty publishad Lippincott's boak in
1947 issue of the IMG
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discussed plague, as described in the diary of Emperor
Jahangir, in 1618. There were also other sections of
the journal like hospital practice, review article and
case reports.

Later Journals :

At the turn of the twentieth century, many more
medical journals came inte being in India. The Indian
journal of medical research was started in July, 1913,
The man behind this journal was Sir Charles
PardeylLukis, one of the most illustrious doctors of
that time. He was a professor of medicine at the
Calcutta medical College, Director General of Indian
Medical Service and one of the inspirations behind
setting up of the Calcutta School Of Tropical Medicine.

The present joumal, JIMA, was started in 1930.
Eminent physicians like Dr NilratanSarkar and Dr
Bidhan Ch. Roy were associated with this journal in
its initial days.

The Indian Jourmnal of Demmatology, published since
19545, is the oldest dermatology journal in Asia and
one of the oldest peer-reviewed demmatology journals
in the world. The same year, the Joumal of association
of Physicians of India (JAPI) was started and this has
also continued uninterruptedly after that.

Finally, the author would like to end with
mention of another journal: The Calcutta Journal of
Matural History (GJMNH). This was not a medical journal
but at a time when other medical journals had stopped
printing and there was a void, this Calcutta journal
published some interesting aricles on medical science
and kept the lamp of medical publishing in India alive.
It was in vogue from 1840-47.

It had some interesting medical articles like the
one mentioned below (Figure 16).

Remarks on Dracumenlus, By M. J. MeCuenraxn,

A communication from Mr. Brett, in the August number
af the * India Jouwrnal of Medical und Physical Science,”
reminds me of a promise | had made to examine three spe-
cimens of (uinea-worm with which he very kindly favoured
me.  About fifteen years ago the subject created much in-
terest in India, particularly in Bombay, where the disease is
very commaon throughout a large proportion of that Presiden-
¢y.  The first volume of the transactions of the Medical and
Phiysical Society of Caleutta contains no fewer than six papers

Fig 16: an article in CJMH on Dracunculiasis (1841}, which
mentions previous adicles published in TMPSC and IJMPS

Note : All images used in this article are more
than 100 years old and thus, are copyright free
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History : Remembering the Stalwarts

Rudrajit Paul, Jyotirmoy Pal

DrMaria Montessori was
an Italian doctor who
revolutionized the concept of
child education. She was
born in 1870 in ltaly and
entered the Medical school
in Romein 1893. At first she
was strongly discouraged
from joining the medical
profession because of her
gender. However, she was
persistent and even after
facing some hostility from
colleagues and teachers,
she managed to pass with
flying colours in 1896. She
was interested in
Paediatrics and started her
private practice in Rome.

Dr Montessori soon
became interested in
children with early dyslexia.
She continued to develop her
medical practice and at the
same time, started speaking
out for women's rights and
children with learning difficulties. Very soon, this
became her life's work. She wrote numerous articles
on the topic of educating children and also became a
trainer for teachers working with children having leaming
difficulties. In 1902, she enrolled for a course in
Philosophy in Rome to better study the psychology of
children. Also, she independently studied anthropology
and educational philosophy. As her research
progressed, she thought of applying the technigues of
education used for specially abled children to the

Maria Montessori

This Image s In public domain

mainstream child
education.

Dr Montessori was a
pioneer in the field of child
education. She was the first
to observe children in the
classroom and note their
behaviour. She found which
practical activities the
children preferred and how
self-discipline emerged in
the child psyche. She found
that forcing a rigid
curriculum on children did
not help in leaming; rather,
mixing of activities and
intellectual exercises
helped them in gaining
proficiency at an early age.
In other words, a child has
a natural ability to leam and
the duty of teachers is just
to create an environment to
stimulate learning. Her
school, Casa-dei-Bambini,
soon became very famous
and opened numerous branches. She wrote extensively
about her method of child education and this was
quickly accepted by scholars all over the world.

The Indian poet, Rabindranath Tagore was
influenced by her teaching methods and in his own
school, tried to implement her method in an Indianized
version. He met Dr Montessori many times in Europe.
Dr Montessori came to Madras in 1939 for a training
lecture.

Famous quote :

“The greatest sign of success for a teacher.......
is to be able to say, ‘The children are
now working as if | did not exist.”
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Perspective

Need of the hour : Health Worker safety
Rudrajit Paul, Jyotirmoy Pal

17" September was World Patient Safety Day.
During this current pandemic, the WHO celebrated
this day with the theme “Health worker safely: A prionty
of Patient safety’.This was a much needed focus on
the dire working condition of doctors and nurses in
most parts of the world, including India. While there
are numerous legal safeguards and pressure groups
for patients' rights in India, there are almost no
organized groups for doctor or other health workers'
safety. Thus, a doctor, if in any jeopardy, is likely to
find himselffherself completely alone in the face of
adversity.

On September 16, 2020, Shaw et al published an
excellent article in The Lanecetjoumnal discussing some
very pertinent topics on this issue. According to them,
the current pandemic has exposed the precarious
working conditions of healthcare workers all over the
world. Health workers like doctors are already working
in a high-risk environment, where they run the risk of
physical and mental harm. This pandemic has exposed
that raw underbelly in a glaring manner. The authors
argue that unless health worker safety is ensured,
patient safety can't be obtained. Many countries have
failed to provide health workers with adequate
protection during their Covid duties and this has
exposed these hapless workers to undue danger.
Thousands of doctors all over the world have died from
the infection contracted during patient care. The authors
also argue that these incidents are just the tip of the
iceberg. Health workers, especially doctors, are daily
exposed to physical and mental health challenges.
There is the risk of bumout, lack of workplace safety
and the palpable danger of violence. Thus, the authors
have called for the recognition that patient safety is
only possible when there is health worker safety.
Unless health workers can be assured a safe and
nurturing work environment, good health care will
remain elusive.

The following table gives the approximate number
of health workers dying from Covid-198 in different
countries till the third week of September, 2020.

India is the country with the highest death toll among
physicians. Such death devastates the family and the
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Country Dactars dying Total Health
from COVID-19 workers mortality

usa Around 100 695

Italy Around 150 More than 200
India Al least 382 (IMA data) Not known

LK At laast 30 540

Spain ] 63

China 21 23

colleagues and demoralizes the entire workforce. In
countries like India with no social security network,
such death also means economic devastation for the
family, as some recent data have shown.

While death at the frontline is one of the jeopardies
of the profession, doctors in India are daily exposed
to a lot of other hardships like medico-legal problems,
economic hardship, lack of employment and the ever-
present risk of physical violence. All of these
insecurities destroy the morale of the workforce and
naturally lead to inferior quality patient care. In many
places, aged doctors are working in Covid wards
despite having co-morbidities, thereby exposing them
to high level of bichazard.

In India, the general practitioners have to work in
small chambers with almost no mechanism of
biohazard protection. Due to the unorganized structure
of medical practice in India, such GPs {(who are at the
lowest rung of power) are in no position to negotiate
for a safer working environment from the businessmen
{Owners of health facilities). These doctors are thus,
at high risk of contracting the infection and in fact,
among the dead doctors in India, the largest proportion
is GPs and that too, mostly those over 60.

Thus, at this juncture, the policy makers and
common people have to realize that safety at the
workplace in terms of physical, mental and economic
wellbeing is a fundamental right of the health workers
of this country. Unless this is implemented, a good
health system can never be possible.

Further reading :
Shaw A et al. No palient safety without Health
Worker safety, The Lancet 2020; [Online firs{]
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| Ads from the Past

Medical therapies for “Female problems”
Rudrajit Paul, Jayati Mondal

In the early days of medical science, almost all the
physicians were male. Thus, in those days, most
symptoms and signs of female patients were clubbed
together as “female problems”. Physicians were used
to analyzing all medical problems from the point of
view of male physiology and anything that did not fit
the pattern in female patients were brushed aside with
the moniker of “femining”. Thus, there were very few
scientific discussions on gynecological or obstetrical
maladies.

The drug development and marketing of that era
also represented this mindset, as the examples below
{published in JIMA between 1940 and 1944)will show.
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This is a vaginal tablet containing acetarsol. This
was an arsenical compound with probable anti-
protozoal action. As seen hera, it was marketed for
leucorrhoea. However, arsenicals have a lot of side
effects. There was local dermatitis/mucositis and also
systemic toxicity. Such arsenical compounds were
marketed under different names in different countries.
For example, in the USA, there was "Powdex-Formula
21". Sometimes, salicylate or zinc oxide was added
to acetarsol. After the discovery of modern antibiotics,
this compound fell into disuse. However, after the
emergence of metronidazole-resistant Trichomonas,
some modern doctors have again done studies with
arsenical pessaries.
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Figure 2

Figure 2 shows the marketing of a food supplement
for pregnant and lactating women. Food supplement
is not needed for pregnant women if they are having a
balanced diet. But such advertisements are common
and often mislead the consumers. Such supplements
are widely marketed today.
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Figure 3

Figure 3 was a proprietary vaginal paste, which was
marketed for all sorts of conditions from induction of
labour to amenorrhoea. Maturally, one single cure for
all gynecological problems is likely to be a sham
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therapy. But as discussed in the introductory
paragraph, in a male dominated medical system, this
tendency to club all "female” problems together was
quite common.
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Figures 4 and 5 show different variations of the same
medicine. Ashoka plant extract mixed with vitamins
was thought to be effective for “female” problems. Many
famous doctors of that era prescribed this medicine.
While the previous three medicines are not available
now, this Ashoka compound is still marketed in India
and used by many consumers. In India, the people

INDIAN CHi

Figure 5

tend to have blind faith in “natural” remedies and such
guestionable medicines are widely consumed.

The plant, Ashoka has long been venerated in India.
It finds its mention in many ayurvedic texts. It has
long been used for menorrhagia by indigenous healers.
The bark and seeds of the plant are used. However,
there is very little scientific evidence of efficacy of this
plant extract for any disease. Persistent use of Ashcka
plant extract for menorrhagia in lieu of proper scientific
medicine is harmful and will lead to severe anemia,

What is the 5x5 model ?

be targeted for intervention.

Non-communicable diseases (NCD) are rising in prevalence all over the
world. For comprehensive discussion on this topic, the WHO has
identified some priority areas for immediate action. This idea is enshrined
in the 5x5 model. There are five diseases and five risk factors which are to

The five diseases are : Cardiovascular disease, Cancer, Diabetes,
Chronic respiratory disease, Mental ill-health

The five risk factors are : Tobacco, harmful use of alcohol, unhealthy
diet, physical inactivity and air pollution
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Drug Corner
Ivermectin in COVID 19 — Promises and Prospects

Shambo Samrat Samajdar’, Santanu K Tripathi?, Jyotirmoy Paul?, Bibhuti Saha*

Age old anthelmintic drug ivermectin Is showing some promises In the management of COVID 15
patiants. In vitro study suggests anti SARS CoV2 viral role of ivermectin but there is sorme controversy
regarding dose selection. lvermectin has immunomodulatory role which may be responsible for its
beneficial effects. Though it is not included in interim COVID 19 management guideline by GOI, but
saveral states like Wast Bengal, Bihar, UP, Assam have included it in state COVID 19 management
guideline. it s important to be vigilant and more focused to prospectively observe the outcome in COVID

[ Indlan Med Assoc 2020; 118(10): 86-9] |

Key words : COVID 19, lvermectin.

“The most fruitful basis for the discovery of a
new drug is to start with an old drug.”

— Sir James Whyte Black,

Winner of the 1988 Nobel Frize in Medicing’

Due to rapid increase in number of cases and
geopolitical issues we cannot afford regular time
duration for new drug development which is generally
12-18 years. Even after that we have to be cautious
regarding the safety concerns for new drugs. This
compressed timeline for drug development generally
has directed us to revisit the Nobel Prize winner
phamacologist Professor James Whyte Black's advice
on drug discovery, which is mentioned above. COVID
19 therapeutics starting from hydroxychloroguine,
remdesivir, favipiravir, doxycycline to tocilizumab Is
used by applying the same principle of drug
repurposing. Drug repurposing (also called drug
reprofiling, repositioning or re tasking) is a
developmental blueprint for selecting new indications
for approved or investigational drugs other than original
medical Indication®. Ivermectin, indicated for
strongyloidiasis of the intestinal tract and
onchocerciasis; is used in COVID 19 patients following
the principle of ‘drug repurposing'.

As an anthelmintic drug, its mechanism of action
is mainly the selective opening of glutamate-gated and
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Editor's Comment ;

B Ivermectin shows some promises in in-vitro studies

that it inhibits SARS-COV 2 viral antry in host nuclsus.

i has immunomodulatory role which may produce

benefits in preventing inflammation cascade of

COVID 19,

Dose of ivermectin use both prophylactic and

tharapautic Indication crealas soma controversy.

We need to focus on prospective studies to have

the final call.

Gamma aminobutyric acid (GABA)-gated chloride
channels in invertebrates, which leads to increased
inward movement of chloride ions. There would be
subsequent motor paralysis in parasites?. lvermectin
has shown antiviral potential against human and animal
viruses like parvoviruses in a freshwater crayfsh
{Cheraxquadricarinatus) model*, RNA viruses, like
infuenza A virus®, Venezuelan equine encephalitis
virus®, West Nile virus”, porcine reproductive and
respiratory syndrome virus®, Newcastle disease virus®,
chikungunya virus', human immunodefciency virus
{HIV-1)"", Zika virus'2, yellow fever virus, dengue virus,
Japanese encephalitis virus, and tick-borne
encephalitis virus'3. On this background there was a
ray of hope initially whether ivermectin can show anti
SARS-CoV2 viral effects. One in-vitro study done on
Vero-hSLAM cells, which were treated with ivermectin
after 2 hours of SARS-CoV-2 infection and result was
promising as there was decrease in ~5000-fold
reduction in viral RNA after 48 hours. The proposed
mechanism is as there is attachment of ivermectin to
the Impo/P1 heterodimer, which causes destabilization
and prevention of Impo/B1 binding to SARS CoV2 viral
proteins. This leads to prevention of viral proteins from
entering the nucleus which causes thereby inhibition
of antiviral responses. Fig 1 depicts the anti-viral
mechanism of ivermectin®. In Vitro evidences with
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ivermectin need to be evaluated with in vivo studies
and well-designed clinical research. One study had
shown that therapy with ivermectin at a dose of 150
pno/kg associated with a reduced mortality rate and
lesser healthcare resource use's. There is a
hypothesis that combination of hydroxychiorogquine and
ivermectin can produce a synergistic inhibitory efect
on SARS-CoV-2. Mechanizm wise hydroxychloroquine
inhibits the entrance of SARS-CoV-2 into the host cells,
whereas ivermectinprevents viral protein entrance into
host nucleus and inhibits viral replication®,
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Figure 1 : Antiviral oction of Ivermectin

Dose selection of ivermectin and controversy :

Single dose of ivermectin (200 pg/kg) produces
plasma level of 0,0327 uM [C1 0.0228, 0.0429] and if
we convert it into lung concentration it would be
0.0873uM [CI 0.0809 - 0.115]. Predicted lung
concentration is calculated based on reported
lung:plasma ratio of 2,67 in cattle’. 120 mg single
dose of ivermectin can produce 0,307 uM [CI - 0.204-
0.449] plasma level and 0.820 uM [CI 0.545 - 1.20]
lung concentration'®, IC50 reported by Caly et al. for
SARS CoV2 is 2 uM, which is much lower than
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predicted ivermectin concentration even with 120 mg
weekly dose of ivermectin'®. Itis important to consider
that as there is more day to day clinical experiences
are in favor of ivermectin use, lung tissue concentration
may be not correlating with concentrations at the site
of action, There may a few doubts on the IC50 value,
distribution into or retention in the lung tissue of
humans which may be greater than in cattle, or that
accumulation in lung tissue is much greater {>20-fold)
than expected after repeat dosing'?. Selective
concentration around 3 times the plasma concentration
and sequestration in the pulmonary tissue with a long
residence time are features for ivermectin2®,

Though it is not included GOI guideline but a few
states of India iz recommending ivermectin in their
protocol. Assam government recommends ivermectin
12 mg 1 tab twice daily for 5 daysalong with
doxycycline 100 mg twice daily for 5 days. Bihar and
UP government recommend ivermectin 12 mg once
daily for 3 days. These states recommend using
ivermectin 2 hours after meal. West Bengal govemment
recommends ivermectin 12 mg once daily with fatty
meal and doxyxcycline 100 mg 1 tab twice daily for 7
days in mild symptomatic COVID 19 patients. It is
important to consider ivermectin after fatty meal as it
increases systemic bioavailability, whereas label
suggests taking it 2 hour after meal. When the
indication is to have anthelmintic action then it is
important to reduce systemic absorption but anti SARS
CoV 2 action demands increase systemic absorption
hence it should be taken just after taking fatty meal.

Immunomodulation by ivermectin :

Ivermectin has an immunomodulatory profile that
alters the function of T-lymphocytes and changes the
lymphocyte count®!. This drug reduces the production
of several cytokines, such as TNF-u, IL-1ss, ILS, IL-4,
IL-13 and I1L52222, By inhibiting a group of inflammatory
cytokines which have animmense role in the developrment
of the “cytokines storm”, ivermectin reduces the
complications of COVID-19. ltalso has effects on binding
of viral spike protein to CD-147 receptors on blood cells
and vascular endocthelium which prevent
haemagglutination and thrombogenesis. Beneficial effect
of ivermectin is generally may be due to this
immunomodulatory effects considering difficulty in
reaching concentration for its anti SARS COV2 viral effect.
Future route of ivermectin delivery for its anti-
viral effect :

Inhaled treatment with ivermectin can address the
issue of less availability of ivermectin into pulmonary
tissues. Itis important to explore its feasibility. Inhaled
therapy would allow for higher concentrations at the
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site of action while limiting the systemic exposure,
Further studies of the safety and tolerability in animal
model and human are required to have success in this
new route of ivermectin selection. Thiz would also
explore the anti -viral property of ivermectin. One in
vivo study on inhaled ivermectin in Sprague Dawley
rats is published. The study had shown that no-
observed-adverse-effect level (NOAEL) after 28 days
of inhaled ivermectin was identified to be 380 mg/m?3,
which would be a potent anti-viral dose®!, Need to
explore its safety in higher animal and then in human
before making final comment and intiating clinical trials.

Clinical Pharmacokinetics :

Food and a fatty meal increases absorption of
ivermectin. As it is Lipophilic in nature, widaly
distributed, high Volume of distribution needs a large
loading dose. It has high protein (albumin) binding
affinity; does not cross BBB (blood brain barrier) unless
in inflammation. The BBB is weakened with raised
endothelial permeability in the hyper-inflammatory
state of severe Covid-19. This may cause ivermectin
leak into the CMNS, potentially causing harm. So need
to be vigilant regarding high dose of ivermectin and its
CNS adverse effects. It is mainly metabolized in the
liver and excreted exclusively in feces over an
estimated 12 days.Elimination t, , of ivermectin is 18
hours. Tmax is generally 6 hours and mean residence
time in body is around 4 days®.

Drug Interactions :

Post-marketing surveillance studies show some
evidences of increased INR (Intemational Normalized
Ratio) rarely reported when ivermectin was co-
administered with warfarin. lvermectin is primarily
metabolized by CYP3A4 enzyme. Medicines that are
potent CYP3A4 inhibitors like clarithromiycin, diltiazem,
erythromycin, itraconazole, ketoconazole, ritonavir,
and verapamil can increase the systemic availability
of itraconazole, may potentiate it's anti SARS CoV2
effect but need to be cautious regarding safety issues
with ivermectin. CYP3A4 activity is induced via the
pregnane X receptor (PXR), the constitutive androstane
receptor (CAR), peroxisome proliferator-activated
receptor (PPARc) and probably the *glucocorticoid
receptor (GR)*. Use of concomitant phencbarbital,
phenytoin and rifampicin, glucocorticoids induce
CYP3A4, may theoretically reduce ivermectin
concentration and residence duration in body but need
to explore its dlinical significance. Grapefruitis a potent
inhibitor of intestinal CYP3A4 that has been proposed
to increase the concentration of ivermectin in
circulation.

Adverse effects :

Generally it is a well-tolerated drug. But as we are
using higher than labelled dose need to be vigilant on
the following adverse effects like asthenia/fatigue,
abdominal pain, anorexia, constipation, diarrhea,
nausea, vomiting, dizziness, somnolence, vertigo,
tremaor, pruritus, rash, and urticarial. One safety
pharmacokinetics study suggests that ivermectin was
generally well tolerated. There was no evidence of
associated CNS toxicity for doses up to 10 times the
highest FDA approved dose of 200 ighkg. [25]
Clinical Evidences :

1. USA STUDY | ; Printed in Medscape (Jul 15,
2020) Study was done at four Florida hospitals.
Ivermectin arm had showed significantly lower mortality
rates compared with usual care (15% versus 25.2%;
P < 0.03). It was a retrospective cohort study in 280
hospitalized patients with confirmed SARSCoV-2
infection. There were 75 patients with severe pulmonary
disease. The mortality rate was also lower in ivermectin
treated group compared to usual care (38.8% versus
80.7%, P< 0.001). There is no significant difference in
rate of successful extubation®627,

2. 1,300 early stage COVID-19 patients were
treated with ivermectin in Dominican Republic.
Treatment was initiated with standard dose of 100 -
200 mcg/kg. Dose was increased upto400 meglkg.
99% of the patient population was cured. Average
duration of full infection decreased from 21 days to 10
days. Only mild gastro intestinal adverse effects like
heart burn and diarrhea were reported2,

3. RCT involving mild to moderate degree of COVID-
19 patients was conducted in Bangladesh. In one group
around 60 patients were given ivermectin 200 mcg/kg
single dose and Doxycycline 100mg twice daily for 10
days. Another group of 56 patients were administered
HCQ 400 mg 1st day, then 200mg twice daily for 9
days along with azithromycin 500mg daily for 5 Days.
Recovery rate was 100% versus 96.36%, mean
symptomatic recovery duration was 5.93 days versus
6.99 days, negative PCR was achieved on 8.93 days
versus 9.33 days in favour of ivermectin doxycycline
group. 5th day gaining symptomatic recovery, 55.10%
in ivermectin doxycycline arm compared to 23.8% of
patients on HCQ azithromycin arm. Adverse events
were lesser in ivermectin doxycycline arm compared
to HCQ azithromycin arm 31.67% versus 46.43%7%9,
Conclusion :

It spurred huge enthusiasm with off-label use of
ivermactin for Covid-19 Prevention and treatment.
Anecdotal evidences show some ray of hope with it.
More than 450 publications have since been cited but
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robust evidences yet to be reported from well powered
RCTs. Nonetheless, it's off-label and compassionate
use in Covid-19 requires careful risk-benefit
cansiderations with due diligence and critical review.
Should we wait until hard evidence from well powered
RCTs, or can we start cautious and guarded
‘experimental’ use of an old, time-tested, well-tolerated
drug for based on mechanistic reasoning and some
empiric preliminary evidence as available till date?

There are lots of controversies and arguments
counter-arguments with dose and regime of ivermectin
usage in COVID 19 We just resolved to start a cautious
and guarded ‘experimental’ use of an old, time-tested,
well-tolerated drug for based on mechanistic reasoning
and some empiric preliminary evidence as available
till date.
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Mediquiz

Series - 9
Coronavirus trials

1. Which of the following was studied in the
recently published COALITION [l trial (Lancet)?

a. Addition of hydroxychloroquine to standard
therapy

b. Addition of azithromycin to standard therapy

c. Addition of Remdesivir to standard therapy

d. The new Covid-19 vaccine

2. The RECOVERY trial (NEJM) tested a
particular treatment strategy for Covid-19 infection.
What was this strategy?

Tocilizumab
Ciprofioxacin
Dexamethasone
Ivermectin

aoom

3. On August 21, 2020, Spinner et al published
the results of a trial in JAMA about a Covid-19
therapy. What did this trial study?

Remdesivir
Favipiravir
Ivermectin
Lopinavir

aoow

4. The SOLIDARITY trial was launched by the
WHO and its partners to test theraples for Covid-
19. What Is the fate of the trial as of now (September
2020)?

a. The hydroxychloroquine and Lopinavir arms
stopped, rest continuing

b. Hydroxychloroquine arm stopped, rest
continuing

¢. All arms are under study

d. Only the Vaccine arm is still active

VOL 118, NO 10, OCTOBER 2020

Rudrajit Paul
Quiz Master

5. Which It the following is NOT a therapy
studied in the on-going DISCOVERY trial?

Remdesivir
Hydroxychloroguine
Ivermectin
Interferon

oo o

6. Which country is hosting the COLCORONA
study and which drug Is tested in it?

USA, prednisolone

UK, Remdesivir

Canada, anti-IL-6 therapy
Canada, Colchicine

b T = e

7. The Oxford vaccine is currently the most
promising candidate undergoing trial for a
successful Covid-19 vaccine. What is the chemical
nature of this vaccine?

a. Recombinant Covid-19 virus paricles

b. Adenovirus vector expressing Covid-19 spike
protein

c. Covid-19 surface antigen

d. Inactivated Covid-19 virus

{Answer : next paga)
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Answer : Mediquiz

Answers : -

1. B

This Brazilian trial tested Azithromycin in addition
to the standard of care in Covid-19 patients. The
Azithromycin was given in a dose of 500 mg OD for 10
days. The primary end point was the clinical status on
day 15 after randomization. This trial showed that there
was no significant effect of the addition of
azithromycin.

2 C

This trial, which was conducted in the UK,
coordinated by the University of Oxford, published the
first results regarding the use of steroids in Covid-19.
The dose of Dexamethasone used was 6 mg OD for
10 days. The trial found that there was "lower 28-day
mortality among those who were receiving either
invasive mechanical ventilation or oxygen alone at
randomization but not among those receiving no
respiratory support” (NEJM July 17, 2020)

3. A

This was a Phase-3 trial of Remdesivir 5 day vs 10
day in Covid-19 infection. This was a multi-centre study.
The dose of Remdesivir was 200 mg on Day 1 followed
by 100 mg/day. Clinical status of day 11 was the end
point. Mortality was not studied. Remdesivir 5-Day
therapy was better than standard care in improving
clinical status. But the 10-day therapy had no
advantage.

4. A

On 81 July, 2020, the WHO posted an update on
its website discontinuing the HCQS and lopinavir arms
of this trial. These two drugs have been shown to have
no effect on Covid-19 patients. The other arms of the
trial will continue and even new arms may be added.

5 C

The DISCOVERY trial is a trial coordinated in
France. This is supposed to be a prolonged study to
test various therapeutic options in Covid-12 patients.
Lopinavir/Ritonavir and Hydroxychloroguine arms have
been discontinued. The primary end point is clinical
status on day 15.

6. D

This study has recently been started in Montreal,
Canada. It will test the efficacy of Colchicine to prevent
lung complications in Covid-19,

7. B

This is the chemical nature of this candidate
vaccine, as discussed in the Lancet publication on
August 15, 2020. The Phases 1/2 have been
completed. Volunteers are being given 5 x 100 viral
particles per shot.

Famous quotes:

B The prime goal is to alleviate suffering, and not to prolong life. And if your treatment
does not alleviate suffering, but only prolongs life, that treatment should be stopped.Dr
Christian Barnaard (the world's first heart transplant surgeon)

B In practical life we observe that the best practical discoveries are obtained during the
execution of practical work and that long academic discussions are apt to lead to
nothing but academic profit.Dr Ronald Ross {Nobel Laureate in Medicine, 1902)

M
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Letters to the Editor

[The Edifor is mot responsible for the wiews expressed by the correspondents]

JIMA, September, 2020
{"Hypertensiologists™
— The Need and Necessily in India)

SR, — The aricle ("Hypertensiclogists® — Tha Need
and Necessity in India) written by Dr A Muruganathan, a
prolific author in medicing is apt, relevant and timely.
Hypertension-specialists or "Hypertensionologists” as
coined by the author is a rare breed in India and it is high
time for the concept of the same to be propagated across
the board. Various modalities of prevention of this dreaded
co-morbidity have been covered. However, we have also to
focus on the primordial prevention considering the fact that
the prevalence of childhood obesity and hypertension is on
increase in India. This can be achieved by educating and
caring the hypertensive mothers, identifying the high-risk
pre-hypertensive children and adopting the life style
meodifications even at the pra-school and school levels, The
‘womb to tomb' approach will not only ensure the reduction
of the prevalence of hypertension in India in future , but also
the morbidity and mortality associated with hyperension.
MD, DM (Cardiclogy), FIGF, FICC, Mrinal Kanti Das
FCSI, FACC,

President, Cardiological Society of India

Sir, — | totally agree with Dr Muruganathan 's comments
& remarks in this field.

Hypertension Prevalance is increasing in India, both
Urban & Rural. Morever Hypertension & Diabetaes,
Hypertension & Lipid abnormalities, or All 3 ie Hypertension,
Diabetes & Dyslipidemia coexist in a significant number of
patients.

Best Way to Control & Effectively treat hypenension is by
diagnosing hypertension correctly by creating awareness.

So, there is a strong need of focussing this issue by
developing a separate speciality for this. | lotally agree with
Dr Muruganathan's concept of creating "Hypertensionist &
Hypertensionologist”.

DM (Cardiclogy), MD (Med),
Emeritus Professor, Dr DY Patil
Uiniversity School of Medicinas, Nawv Mumbai.
Head, Depariment of Cardiology,

KJ Somaiya Superspeciality Institute, Sion

Sadanand R Shetty

Sir, — The article about “Hypertensiologist™ concept for
JIMAbYDr. Muruganathanis read by me with lot of interest
and enthusiasm, As all of us know the awareness,
diagnosis, treatment as well as patients with controlled by
BP are the lowest in India. Hypertension is an independent,
continuous, consistent and most dangerous risk factor for
future CVD. It is always felt hypertension did not recelvethe
attention it should receive when considered other risk
factors such as Diabetes. In this scenario, the article by Dr.
Muruganathan is in nght direction with an innovative idea of
increasing hypertension control, awareness as well as
scientificmanagement of hypertension by mooling the
concept of Hypertension Specialists who are
"Hyperensiologists™,

Adjunct Professor, M Chennlappan
Dr MGR Medical University, Tamilinadu;

Senior consultant cardiologist, Tamilnadu;

Ramakrishna Medical Centre,

Apollo Speciality Hospital, Trichy

Dear Hony Editor, Greetings!

Thank you.
With Best Regards

Hypertension the incidence, morbidity and mortality is more when compared to diabetes. We don't have
many hypertension clinics, hypertension specialists, hypertensionist and hypertensionologist. The need of
the hour to reduce the health and economic burden of hypertension of our country.

We have to promote members to take more interest and focus on hypertension so that the hypertension
contral in India which is only around 15 % now, can be improved.

We must also promote home blood pressure monitoring which will help more for blood pressure control.

Let us pledge to "serve and care, search and share”

MD, FICP. FRCP (Glasg & London), FRCP lraland (Hon), FACP (L/SA &Philippines)

Dr A Muruganathan

Tirupur 647601, Tamifnadu
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Mostly
undiagnosed
disease
Globally more than
260 Million people

Diagnostic criteria (DSM-V):
Five (or more) of the following
symptoms have been present during
the same 2-week period; at least one of
the symptoms is either (1) depressed
mood or (2) loss of interest or pleasure..
» Depressed most of the day
* Markedly diminished interest or
pleasure in all, or almost all, activities
* Significant weight loss when not
dieting or weight gain or decrease or
increase in appetite nearly every day
* Insomnia or hypersomnia nearly every
day
*  Psychomotor agitation or retardation
« Fatigue or loss of energy nearly every
day
+ Feelings of worthlessness or excessive
or inappropriate guilt nearly every day
* Diminished ability to think or
concentrate, or indecisiveness
* Recurrent thoughts of death (not just
fear of dying), recurrent suicidal Jyotlrm_
ideation without a specific plan, or a '
suicide attempt or a specific plan for
committing suicide

are suffering.

In India, around 50
million people are
suffering.
Increases Suicide

DEPRESSION:
THE SILENT KILLER

Treatment:

The symptoms cause clinically
significant distress or impairment in
social, occupational, or other important
areas of functioning.

ACUTE
* Psychotherapy
* Pharmacotherapy

The episode is not attributable to the * ECT

physiological effects of a substance or . Psycho-education

to another medical cond|t‘|on. ‘ CHRONIC

The occurrence of the major depressive C binati f

episode is not better explained by ombination o

schizoaffective disorder, schizophrenia, Psychothera Py and

schizophreniform disorder, delusional Pharmacotherapy may

dlsorde.r,. or othgr specuf{ed and continue for life

unspecified schizophrenia spectrum

h hotic di :

and other psychotic dlsorder§ ‘ Beware cEmadicines thai

There has never been a manic episode d pe

or a hypomanic episode. can cause. e'pressmn. =
Glucocorticoid, Levodopa,
ART, Ethanol, Phenytoin
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._':__r'l_il_nson’s Disease, Hypothyroidism, Addison’s Ds etc
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A Promising Anti-viral Therapy For
Prophylaxis & Treatment of COVID-19

'Scavista-12

lvermectin Tablet 12mg

A Vista to Scavenge Effectively

Reveals

LTI The FDA-approved drug Ivermectin

Jqumﬂi inhibits the replication of SARS-CoV-2
April, 2020 EErFETes

Early Treatment with lvermectin Helps to

Limit viral load J/ Reduce disease progression }

r ~2000 fold reduction in viral r 50% reduction in average

RNA seen in 48 hours’ duration of infection’

Control person to person transmission ,
99.9% clearance of SARS-CoV-2'

-

Effective & Economical option with Cost of Therapy < Rs. 600*
For the treatment of mild/moderate/severe COVID-19 patients:
Dosage: 12 mg twice a day for 5-7 days

u ITH e =1 Thmw

e Zu véf-rtus.
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HIV COMBO |

Test HIV Antigen for Early
HIV Infection Detection.

This simple test delivers fast, accurate results in about

20 minutes, introducing new possibilities in patient care.

Detects more acute infections compared to 2nd and 3rd

generation tests, which helps close the window period and
enables increased case finding at a time when individuals

are highly infectious.

CONTACT YOUR ABBOTT REPRESENTATIVE TO LEARN MORE.
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