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Great Poet Sukumar Roy in his poetry
“Vigyansikhsa” specially written for children depicted
invention of instrument to understand normal human
physiology and pathology. Four inevitable incidences
in life cycle – Janma-Mrtyu- Jara-Vyadhi. Our
ancestors tried to find out way how to get rid of these
clutches. Philosophers got pathway through
Meditation, sacrifice , Where Science by analyzing
natural consequences and inventing methods to
overcome the clutches. So from the birth of Adam
and Eve there was need and inquisitive human mind
tried to get a solution. So necessity was mother of
invention.

“Our Need will be the Real Creator”
— Plato’s Republic 375 BC

PREHISTORIC MEDICINE :
Illness or disease were integral part of life even in Prehistoric period. In the absence of an obvious explanation,

illness was thought a result of anger of God, the invasion of the body by evil spirits or the influence of stars and
planets. Medicine practised by appeasing God through prayers and rituals and sacrifices, driving out evil spirits
from the human body.

It is thus obvious that medicine in the prehistoric era (5000BC) was intermingled with superstition, religion,
magic and witchcraft.

ANCIENT INDIAN MEDICINE :
India, with its rich cultural heritage, had been in the forefront in contributing the medical science of World.

Practice and research in Indian Medicine can be traced back to Vedic age (5000 BC). Medical Practice was
placed so high, Practitioner were placed in same height as God. Ashwinikumars, Dhanvantari were given a
divine status.

One of the first Indian text dealing with medical practice was Atharva Veda which described Ayurveda. Indian
medicine was synonymous with Ayurveda means “The Science of Life”( ayur, which means life, and veda,
knowledge). Ayurveda was based on knowledge on role of different herbs and metals in healing process.
Atreya Samhita is the oldest medical book in the World. Atreya was the son of Rishi Atri. Atri was the son of
god Brahma. Rishi Atri was Acharya (Teacher) of Ayurveda.

It is believed that the Vaidyas received their training of Ayurveda during meditation which were later transcribed
into book form.

Maharshi Atreya is acknowledged as the first great Indian Physician and Teacher. Atreya revolutionized the
medical system of Ayurveda into the system we have today.

Medical Research in India –
Past, Present & Future
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He held formal teachings with his students and
established Code of Medical Ethics in India (150 years
before Hippocratic oath). Two great physicians in
ancient India were Susruta and Charaka.

Susruta (600 BC) in his book Susrutasanghita
stressed more on curative medicine specially on
surgery. Sushruta, was one of the first physician to
study human anatomy, described in details about
various anatomical structures in his compendium. Also
Shashtrakarma, the art of surgery, was recognized as
an important part of therapy in this compendium.
Susruta was the first surgeon to perform rhinoplasty
and ear lobe construction.

Susruta Samhita was re-edited by Chakrapani in
the 11th Century.

Charaka written Charaka Samhita in the second
century (200AD).- Charaka Samhita described
Anatomy and Physiology and pathology. So focus
shifted from natural forces as causation of diseases
to external agents as diet, seasons, lifestyle etc.
Charaka described more on preventive aspects than
curative aspects. Charaka (200AD), the most popular
name in Ayurveda medicine was the Court Physician
to the Buddhist king Kaniska during Buddhist time.

The Golden Age of Indian Medicine was between
800BC to 600AD.Charaka and Susruta Samhita were
translated in Arabic by the order of Haran al-Rashid
(786-806 AD) the Khalif of Bagdad. In Arthasastra of
Kautilya there was a mention of Postmortem. Learned
men from different countries such as China, Tibet,
Afganisthan, the Greeks, Romans, Egyptians,
Persians came to the Indian Ayurvedic Schools to learn
about this World Medicine.This Indian Ayurvedic
System became popular in Europe and helped to form
the foundation of the European tradition of medicine.
Ayurveda grew tremendously during Buddhist Kings
like King Ashoka (226 BC), who patronized Ayurveda
as State Medicine and established Schools of Medicine
and Hospitals. Fa-HIEN (399-414 AD) Chinees
Buddhist traveller in his book described rich heritage
of Ayurveda in Patliputra during Gupta Dynasty.

The Indian materia medica was extensive and
consisted mainly of vegetable drugs, all of which were
from indigenous plants. Charaka knew 500 medicinal
plants, and Sushruta knew 760. But animal remedies
(such as the milk of various animals, bones,
gallstones) and minerals (sulfur, arsenic, lead, copper
sulfate, gold) were also employed. The physicians
collected and prepared their own  drugs. Among those
that eventually appeared in Western pharmacopoeias
were cardamom and cinnamon.

But in Hindu Dynasty due to the doctrine of “Ahinsa”

(non-violence) Indian Surgery suffered a setback.

Astasthanapariksa :
In South India there appeared an amalgamation of

the tradtions – the Brahmin tradition of Ayurveda, rasa
tradition ( said to be revealed by Siva and described in
Rasarnava)  and the third Siddha tradition revealed by
Agastya. “The examination of the eight places” appears
to be the result of this confluence. Pancalaksanani-
dana (diagnosis based on five manifestations) gradually
gave place to astasthanaparkisa. Marcopolo Italian
Traveller described rich heritage of practice of medicine
and herbal treatment in Souther states particularly in
Kerela.

Medieval Period :
With the advent of Muslims in India, Hindu Medicine

eroded due to the lack of State help and support by
the rulers. Firoz shah Tughluq (1388) patronized Unani
system of medicine in India. In this system of medicine,
any external factor if introduced in body encountered
by internal forces within body which is responsible to
maintain health, the failing of which may lead to
derangement of the normal equilibrium that is disease.
This concept brought the idea of immune system of
body. But science failed to delink itself from religion
and mysticism during mediavel period . Real darkness
prevailed in India in terms of scientific advancement.

Advent of Europeans :
In the 16th century, it was the Portuguese who first

introduced Western medicine into India. It got
momentum with arrival of British merchants. East India
company gradually established its grip over India both
politically and in Trade. They had little faith on
Traditional Indian Medicine. In 1775, hospital boards
which comprised the Surgeon General and Physician
General were formed. These were essentially
constituted by staff of the Commander-in-Chief of the
British Indian Army in each presidency. British people
was struck by different tropical diseases. As
compulsion they established first medical school in
1822 ,followed by First Medical College in Calcutta –
Calcutta Medical College in 1835 by Lord William
Bentink. Next year Madras Medical College was
established. Gradually more Medical Colleges
established in different part of Country like Dhaka,
Lahore etc. Attempts at planned medical research may
however, be said to date back to 1894 when the ‘Indian
Medical Congress’ submitted resolutions to the
Government urging the establishment and endowment
of research institute. End of nineteenth century was
notable for repeated epidemics in different parts of
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country. Facing repeated occurrence of certain
epidemics in the country, British Govt  established
central laboratories to investigate epidemics. In 1884,
the foundation stone of India’s first medical laboratory
was laid down in Kasauli near Shimla and followed by
Plague Research Laboratory (Bombay Bacteriological
Laboratory)Pasteur Institutes. In 1900  for rabies. Indian
Research Fund Association was established in 1911
to further prosecution of research and propagation of
knowledge and experimental measures generally in
connection with the causation, mode of spread and
prevention of communicable diseases and to fund and
support research activities in other areas as well. IRFA
done commandable work on Malaria, Kalaazar, Plague,
nutritional diseases. Two more institutes was given
armament in combating infectious diseases.  In 1914
School of Tropical Medicine for research in Tropical
Diseases and in 1932 All India Institute of Hygiene
and Public Health with help of Rockefeller Foundation
for training and research in Public health. But
unfortunately all these institutes were dominated by
imperial people. To ensure self sufficiency (Swaraj)
group of Proud Indians like Dr Radha Govinda Kar, Dr
B C Roy etc  established first nongovernment college
R G Kar Medical College in Kolkata in 1916 for medical
education and research in Colonial era.

RESEARCH IN COLONIAL INDIA :
In British period Medical research was chiefly

confined to Tropical diseases. Few notable advents
were work on Plague, Malaria, Cholera.

Plague :
There are reports of various plague outbreaks in

India - 1812 outbreak in Kutch that spread to Gujarat
and Sind, and lasted for approximately 10 years. 1828
and 1929 in Hissar district of Punjab, In 1836, in the
Marwar state of Rajputana.

Being on the international trading route, there was
immense pressure on the British Imperial government
of India to control this emergency. The Plague
Commission was constituted in 1896 under the
chairmanship of Prof. T.R. Frasor, Professor of Materia
Medica at the University of Edinburgh. The report of
the Plague Commission in 1904 concluded that the
disease was highly contagious and considered human
transit as an important source of spreading the disease
as they carried the germs with them. The Plague
Research Committee was formed, various types of
research was conducted in 1897.

Cholera :
People of British East India Company were not

familiar with cholera. Before 1817, cholera was confined
to Bengal but the 1817–1821 cholera epidemics in India
shocked the Company. By 1830s, Cholera was known
to be a life-threatening disease to the Western World.
In India, it gained the focus of medical services due to
its serious impact on the troops and officers of the
Company; otherwise, it was a disease of poor people.
After the 1868 Cholera epidemic in India, the Cholera
Committee was set up to investigate the causes of
the disease. The origin and generation of Cholera, the
epidemicity and endemicity of the disease in India,
transmissibility and propagation of Cholera, and
measures necessary for its prevention were studied.
The committee concluded that Cholera was frequent
especially at religious festivals and fairs. Epidemics
were attributable to the importation of disease by
pilgrims, travelers, and troops.

Malaria and Sir Ronal Ross (1857-1932) :
Fever was one of the leading causes of deaths in

India. The situation worsened in the early 19th century.
One of the contributing factors was the establishment
of the railways and irrigation network by the British
government of India without keeping in view the efficient
drainage systems for floods and rainwaters. This
created many fresh water reservoirs for the propagation
of mosquitoes. Due to the heavy death toll, economic
loss, and risk to the lives of British officers serving in
vulnerable areas like Punjab, a lot of research was
done for malaria control.

Surgeon Major Sir Ronald Ross joined the Indian
Medical Services in 1881. He started to study malaria
in 1882. In August 1897, he demonstrated the life cycle
of the malarial parasite stating that anopheles
mosquitoes carried the protozoan parasites called
“plasmodia”. He was awarded Nobel Prize in Medicine
in 1902. This discovery opened new horizons in malaria
research and shaped the malaria control programs
toward a new direction mainly focusing on the
eradication of mosquitoes.

Upendranath Brahmachari (1873-1946) :
 He started work in the Campbell Hospital (presently

NRS Medical College) to discover a new drug to cure
Kalaazar. After 5 years of toiling, Urea Stibamine was
discovered, which quickly became essential for the
treatment of Kalaazar.

Yellapragada Subbarow (1895-1948) :
Subbarow can best be described as an unfortunate

scientist who did not get his due recognition.
His research led to the discovery of Polymyxin, an

agent used even today. Aureomycin, the first of
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tetracycline, was also discovered by him. He also
developed a cancer treatment called methotrexate that
has been used to treat numerous types of cancer and
discovered diethylcarbamazine, the only known
treatment for filariasis or elephant foot.

Ramnath Chopra (1882-1973) :
He worked as  first professor of pharmacology in

the newly established Calcutta School of Tropical
Medicine in 1921. In his tenure, he conducted various
studies on general pharmacology and pharmaco-
therapy, along with surveys on drug addiction. His work
encouraged research on Indian medicinal plants.

Medical Publications in Colonial India :
The establishment of the Asiatic Society of Bengal

by Sir William Jones in 1784 was an outcome of the
interest created at that time in scientific research. The
society played a prominent part in the development of
scientific activities and publication in that time India.
The society also brought out Asiatic Researches which
was the first Indian periodical started in 1788 and was
later changed to Journal of the Asiatic Society of
Bengal in 1832. The Medical and Physical Society of
Calcutta was formed in 1823 and its Transactions were
the first professional medical periodical published in
India. During the nineteenth century a number of
organizations were set up for encouraging scientific
publications notably Indian Medical Gazette in 1866 ,
Indian Journal of Medical research in 1913, Journal of
Indian Medical association in 1930.

It is worthy to mention  achievements of Indians in
Medical Science in Colonial era was without much
contribution from Imperial Government. In terms of
funding or patronization  basically were self or help
from few rich and novel Indians. So also in Public health.
Hardly 10% population was under cover of medical
care. Large population were neglected. Whatever they
done only to save their population and to prevent spread
from this part of the country to Europe .

In autobiography of Sir Prafulla Chandra Roy, ‘Life
and Experiences of a Bengali Chemist’ in 1932, great
Indian Scientist written with broken heart - ‘While a
student at Edinburgh I found to my regret that
every civilized country includingJapan was
adding to the world’s stock of knowledge but
unhappy that India was lagging behind. I dreamt
a dream that, God willing, a time would come
when she too would contribute her quota. Half-a-
century has since then rolled by. My dream I have
now the gratification of finding fairly materialized.
A new era has evidently dawned upon India. Her
sons have taken kindly to the zealous pursuit of

different branches of Science. May the torch thus
kindled burn with greater brilliance from
generation to generation!’

This sorry state of science and scientific research
in colonial India was supposed to get a momentum
after installation of democratic Govt after 1947. But
major hindrance was poor state of public health, limited
medical graduates , limited medical Colleges, research
infrastructure and moreover no structured health policy
to push forward medical education and research
Policies. In editorial of JIMA in 1946 poor health
structure was narrated by that time hon editor.

“In this unfortunate country we have never had
public health services in the sense in which they
are understood in the West. We have a few
hospitals and dispensaries , hardly one for a taluka
, considering the vastness of the population. We
have no facilities for the curative and preventive
side of disease. ....... No country in the world is
medically so badly served as India because the
Government never considered the health of the
people as its first and foremost concern and its
national wealth, as much as it considers law and
order and the police and the military to be.”

— JIMA  Editorial, April, 1946

Significant breakthrough was eshtablishment of
Bhore Committee in 1943 (sir Joseph Bhore) which in
recommendation first time laid down what should be
the future health structure in India. Though  this
committee recommended on public health, given future
direction on medical education and research also.
Medical education is intimately related to medical
research. Bhore Committee laid down that “ from the
first, medical education must be carried out against a
back ground of original investigation and research”. But
committee given more stress on bedside research or
clinical research rather than laboratory based research.

1947- INDIA GOT INDEPENDENCE :
Bhore committee recommendation was largely

accepted by newly formed Govt of Independent India.
But as condition of public health was in bad shape ,
GOI taken more initiative for elimination of disease,
eshtablishment of health Units, Medical Colleges for
education and training of More Medical Graduates.

Research in Science and technology was in core
of heart of Pandit Nehru first Prime Minister of India,
He was the first person to initiate schemes to promote
science and technology in India. For Nehru, scientific
temper is something to be inculcated in society at
large.
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“Science was not merely an individual’s
search for truth; It was something infinitely more
than that if it worked for the community”.

— Pandit  Nehru

Indian Research Fund Association was renamed
in 1949 as Indian Council of Medical Research (ICMR).
Principal activity were laid down by Govt were to
investigate on Communicable diseases – tuberculosis,
leprosy,formulate guideline on different Tropical
diseases – Malaria, Kalaazar, Hepatitis, filariasis etc.
Also to be involved in capacity building and foundation
of Apex laboratories in India.

Research Institute in Immediate Post
Independence era :

Cholera Research Centre, Kolkata was created to
study various aspect of cholera problem.  Govt of India
converted Malaria Institute of India to National Institute
of Communicable Diseases to deal with
communicable diseases.. GOI also established 2 other
institutes for Tuberculosis in Banaglore and the
Leprosy Research Institute in Madras. In 1951, when
the first Five year Plan was to begin, institute for virus
research in Poona i.e. Virus Research Centre
eshtablished. Nutrition Research Laboratory which
originally started as Deficiency Disease Enquiry was
shifted from Coonoor to Hyderabad with enhancement
in the scope of its activities.

ICMR (Indian Council Of Medical
Research) :

ICMR has made outstanding contribution as a
knowledge generating agency and contributed in
understanding various diseases of national importance
such as malaria, Japanese encephalitis, tuberculosis,
AIDS, Kala-azar, Filariasis, Leprosy and Poliomyelitis,
Additionally, ICMR has made extensive contributions
in the areas of nutrition, reproduction and maternal
and child health, occupational and environmental health
and research complimenting health systems. Training
and capacity building of young investigators, medical
and allied health professionals and providing funding
support for research projects to investigators all over
the country are other very unique and significant
contributions of ICMR.

Few Significant Contributions :
• TB Diagnostic Initiative — TruNAT Rif, an

indigenous, cost effective, rapid molecular diagnostic
kit for TB/MDR-TB has been developed, validated and
has been recommended for roll out under RNTCP at

Primary Health Centres (DMCs) in a phased manner.
WHO also recognized this project.

•Vector Borne Diseases Science — to identify
and prioritize gap areas in the control of various vector-
borne diseases in the country such as dengue,
chikungunya, Malaria, Filariasis, Kalaazar etc. PCR-
based diagnosis procedure for visceral leishmaniasis
from Urine samples- (Non- invasive method) was
developed. Novel non-invasive method for diagnosis of
visceral leishmaniasis by rK39 testing of sputum
samples has also been developed.

• Sentinel surveillance for Congenital Rubella
Syndrome (CRS) in India — Aim is assess the
impact of Measles Rubella vaccination in India.

• The JE diagnostic kits (MAC-ELISA) —
manufactured by ICMR-NIV is used by the National
Vector Borne Disease Control Programme (NVBDCP)
as one of the most sensitive serological test for JE.

• ICMR-INDIAB — an epidemiological study on
diabetes: The study is a landmark study providing
epidemiological data on diabetes, prediabetes,
hypertension, dyslipidemia and obesity from the various
States of India

• Hypertension initiative — Roll out of India
Hypertension Management Initiative has been done
for better control of hypertensive patients in the Public
health system.

• Reproductive Biology, Maternal & Child
Health Development of Male Contraceptive
RISUG: An intravasal, non hormonal once injectable
male contraceptive called Reversible Inhibition of Sperm
Under Guidance (RISUG) has been developed and
evaluated and was found to be safe, effective and
acceptable by male of all religions.

Development of Female Contraceptive:
(1) A subdermal contraceptive implant - ImplanonR

was evaluated as a spacing method and was found to
be safe, efficacious and acceptable in Indian women.

(2) Development of Recombinant CG-LTB vaccine
for prevention of pregnancy: A recombinant CG-LTB
vaccine against Human Chorionic Gonadotropin (hCG)
with high immunogenicity has been developed and
found safe under pre-clinical toxicity studies.

Role of probiotics : in prevention of suspected
sepsis in LBW infants was studied and found that Daily
supplementation of LBW infants with probiotics for 30
days led to a non-significant 21% reduction in risk of
neonatal sepsis

• Anti-Microbial Resistance — Antimicrobial
Resistance Surveillance Research Network (AMRSN)
is a comprehensive portal for collecting, validating and
analyzing antimicrobial resistance data from
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collaborating Centres in Hospitals across India.
• Nutrition — ICMR has taken up a project

involving Nutrition Interventions in adolescent girls.
ICMR also brought out the Indian Food Composition
comprising of data of 526 varieties of Indian foods and
their nutritive values.

• Outbreak/epidemics/pandemics/ Disease
Burden

Preparedness of ICMR to handle Zika virus outbreak
— NIV, Pune has strengthen its capacity to test the
samples for Zikavirus received during the acute phase
of the disease by RT-PCR.

National Hospital Based Rotavirus Surveillance
Network : The study has been carried out at 4 Major
referral labs, 7 ICMR Regional labs and 23 hospital
sites to observe the trend in burden of rotavirus
diarrhoea as well as impact of Rotavirus vaccine under
Universal Immunization Program (UIP).

Working successfully to combat COVID-19
pandemic — by development of Diagnostic kits,
testing laboratory , preparing guideline, COVID registry
, clinical trials , vaccine research and capacity building.
As a ambitious project National Institute of Virology in
collaboration with Bharat Biotech is developing
Inactivated vaccine against COVID19 – Covaxin.

RESEARCH IN DRUG DEVELOPMENT :
Since the initiation of drug discovery by Dr. Reddy’s

Laboratories in 1994, Indian companies have disclosed
a total of 214 proprietary preclinical and clinical stage
development compounds, of which 168 originated from
large pharma companies, and 46 from contract
research and biotech companies. Of these, 83
compounds were progressing in the pipeline despite
this significant number of compounds, Zydus Cadila’s
saroglitazar, launched in 2013, remains so far the only
compound that was entirely discovered and developed
by an Indian company. In COVID era also Zydus cadila
invested in vaccine development - a plasmid DNA
vaccine targeting the viral entry membrane protein.

Before Globalization India had policy of process
patent. This reduced need of clinical research and
invention of new drug and its patent. But Globalization
and GATT agreement in 1995 pushed India giving more
attention on drug discovery . 2005 was watershed year
in drug trial. Indian drug research policy undergone
paradigm shift in 2005. Phase lag which was a major
barrier was removed . There were bloomimg of Clinical
research Organizations in India. There were several
criticism on drug trial -lack of transparency, proper
compensation etc. In 2013 Supreme court of India in a
judgement Swastha Adhikar Mancha vs Union Of India
directed to make a transparent and ethical policy in

Clinical trial. In 2019 new policy on Clinical Trial laid
down by DCGI and ICMR both for Clinical research
and epidemiological study.

CONTRIBUTION OF INDIAN SCIENTIST
AFTER INDEPENDENCE :

H N Chatterjee
Oral rehydration therapy (ORT), that is, drinking

water with controlled amounts of salt and sugar,
considered as “potentially the most important medical
advance of the 20th century”,was first discovered by
H. N. Chatterjee, a medical practitioner working on
cholera patients in Calcutta. Despite being published
1953 in The Lancet, it was unfortunately ignored, only
to be rediscovered in 1968 by Western scientists.

Subhas Mukhopadhyay
A physician from Calcutta, Dr. Mukhopadhyay was

the first one to create India’s first test tube baby in
1978, but never got due recognition of the same.
Unfortunately, all the bureaucratic interventions and
false accusations were too much for this eminent
researcher. Being frustrated, he decided to leave this
world in 1981.

Hari Gobind Khorana
A genius before his time, Khorana was one of the

pioneers in genetics and biotechnology. His work with
Marshall W. Nirenberg and Robert W. Holley on the
order of nucleotides in nucleic acids, carrying the
genetic code, earned him the Nobel Prize for
Physiology or Medicine, in 1968. He also made another
breakthrough in the field, becoming the first to
synthesize an artificial gene into a living cell..

Asima Chatterjee
Worked on periwinkle-derived alkaloids that have

anti-cancer properties. She also contributed to the
development of powerful anti-malarial and anti-epileptic
drugs.

Dr J B Chatterjee
 His  researches and contributions have played a

significant role in understanding the hematological
aspects of tropical diseases. His work on nutritional
and iron deficiency anemia and biophysical,
biochemical, genetics of Hemoglobin E in Bengali
people established him as a stalwart and an
international figure in hematology.

Other Medical Breakthroughs From India :
(a) Cardiac Stents :
Former President of India Dr A P J Abdul Kalam
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had significant contributions to medical science which
are less discussed in Indian media and literature. He
advocated, the role of biotechnology in medical
science research, emphasized the use of science and
technology for the benefit of common man. India’s first
indigenous low cost cardiac stent was developed by
him in collaboration with Dr. Somaraju Bhupathiraju
known as Kalam-Raju stent during 1994 – 1996. It
reduced the cost of stents by 1/4th compared to
prevailing market rate. In 2012, they developed a tablet
computer for purpose of rural health care service, which
was named the ‘Kalam-Raju tablet’.

(b) Neurosurgery Techniques:
Dr. Atul Goel of Mumbai’s KEM Hospital has been

instrumental in neurosurgery creating an innovative
technique that he calls atlantoaxial facetal distraction
and craniovertebral realignment. The technique used
to treat basilar invagination is fast being adopted across
the world as a better alternative to the conventional
procedure of surgery via the mouth.

(c) Potential Cancer Cure:
  Indian scientists Partha Dasgupta and Sujit Basu

made a breakthrough recently, that dopamine could
also help kill tumors. If the human trials are successful,
treatment for cancer could get a whole lot cheaper.

(d) New Vaccine For Hepatitis B:
A large part of the global burden of hepatitis rests

with India, making an effective vaccine for the deadly
hepatitis B virus a holy grail of sorts for India’s medical
researchers. Researchers at the All India Institute of
Medical Sciences (AIIMS) may have found the solution
with their creation of nano-particles that can be used
in oral vaccination. Human trials on the vaccine are
still underway and if successful could be approved for
use by 2021.

ARE THESE ENOUGH TO MATCH
WORLD COMMUNITY ?

India having immense potentiality of innovation
contributed very less in modern medicine in terms of
discovery. Post Independence Govt of India put stress
more on elimination of diseases through different health
programmes rather than innovation. 1st and 2nd
Planning commission put more stress on Agriculture
and Industrial development and preventive health. In
last few decades of twentieth century  there were
significant advancement in research in nuclear science,
defence technology, space and satellite technology,
but not in medical science. But fortunately Union Govt
gradually realized importance of medical innovation.
India having dream of being superpower both politically
and economically can not achieve without having patent

of different drugs and vaccines. This require lot of
investments from both Public and corporate side and
encouragement from Govt side. Making regulations
transparent and easier(without hampering safety of
people out of research), lucrative opportunity for
researchers , incentives for pharmaceuticals who are
involved in research on drug development can bring
new light in future India. So many Indians are working
successfully in abroad in different research Institute.
Why we can not attract them to work in India.

There are sporadic publications /research/award
from Indian researchers, but lacking structured and
patent research products which can give benefit both
commercially and politically ( what India done in ISRO).

RESEARCH POLICY IN 21st CENTURY IN
INDIA :

The National Health Policy 2002 defined the goal
for Health Research as follows:   “Over the years,
health research activity in the country has been
very limited. In the Government sector, such
research has been confined to the research
institutions under the Indian Council of Medical
Research, and other institutions funded by the
Central/ State Governments. Research in the
private sector has assumed some significance
only in the last decade.    In our country, where
the aggregate annual health expenditure is of
the order of Rs. 80,000 crores, the expenditure in
1998 99 on research, both public and private
sectors, was only of the order of Rs. 1150 crores.
It would be reasonable to infer that with such low
research expenditure, it is virtually impossible to
make any dramatic break through within the
country, by way of new molecules and vaccines;
also, without a minimal back up of applied and
operational research, it would be difficult to assess
whether the health expenditure in the country is
being incurred through optimal applications and
appropriate public health strategies. Medical
Research in the country needs to be focused on
therapeutic drugs/vaccines for tropical diseases,
which are normally neglected by international
pharmaceutical companies on account of their
limited profitability potential. The thrust will need
to be in the newly  emerging frontier areas of
research based on genetics, genome based drugs
and therapies, vaccine development and
molecular biology etc.”

Medical Research in the country needs to be
focused on creating our own therapeutic drugs/
vaccines and other interventions especially for tropical
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diseases for which there have been  only few inventions
in the last century. However, the development of new
health products (diagnostics, drugs and vaccines) is
a long and complex process  and we need to have
systems in place to encourage innovation and
appropriate ethical and regulatory frame work for pre
clinical work and clinical trials for bringing our health
products to market.

“In Europe, Industry and Scientific Pursuits
have gone hand in hand … one helping the
other…. The gigantic progress in Industry
achieved in Europe and America is a history of
the triumph of researches in the laboratories.”

— Acharya Prafulla Chandra Roy

Happy to feel GOI in  2010 put his “Pharma Vision
2020”, to have “one out of five to ten new drugs
discovered in the world originating from India by 2020”,
which would have represented an average of at least
three to six new medical entities (NMEs) per year, to
a more realistic, but still highly ambitious target of
“one NME per year and 10–12 incremental innovation
launches per year by 2030”.

 It is absolutely essential to enhance the number
of researchers    and supportive    workforce in the
ICMR. ICMR will continue to be the fulcrum of future
Health Research. To address this challenging task and
to  give a greater thrust and focus to Health Research,
a new Department of Health Research (DHR)    under
the Ministry of Health & Family Welfare was created
on  2007.

The Department has a vision “To bring modern
health technology to the people through  innovations
related to diagnostic, treatment methods and vaccines
for prevention”.

MRU (Multidisciplinary Research Unit) :
Government of India approved the scheme for

‘Establishment of Multi -Disciplinary Research Units
(MRUs) under ICMR in the Government Medical
Colleges/Research Institutions’ as a path- breaking
initiative to develop/strengthen the health research
infrastructure in the country in 2013 under 12th plan.
Aim was to strengthen research environment and
infrastructure in Medical colleges, increase awareness
and aptitude among young medical graduates. MRUs
are established to enhance research in
Noncommunicable diseases and issues based on local
needs .

FUTURISTIC VISION :
 We have glorious past , have resources , now have

dream. But to fulfil have to walk a long. Foreign
invasions, loots, colonial regimens put research
motivation at a lowest level. We Indians accept
research of western world without giving much thought
even in sector of Public health and communicable
diseases. It is well known that genetic, environmental,
sociocultural, and dietary factors greatly influence
manifestations and management of diseases; hence,
health research done locally would have the greatest
impact on the health of local populations. Multidrug-
resistant tuberculosis, HIV/AIDS, malaria, and
noncommunicable diseases (NCD) such as diabetes,
heart diseases, chronic pulmonary obstructive
diseases, and cancers are the biggest health-related
challenges facing India today. Our research effort in
these areas is not commensurate with our needs.
Through research in Indian context we should prepare
our own guideline to combat these diseases.

The reasons for such a sorry state of affairs are
many. The often cited ones are lack of sophisticated
research infrastructure, paucity of funds, and
physicians “overburdened” with patient care. These
certainly are there, but at a more basic level, the
reasons may be hidden in our education system that
promotes rote learning over a spirit of scientific inquiry
and lateral thinking.

“The True laboratory is the mind, where behind
illusion we can uncover the laws of truth”.

— Acharya Jagadish Chandra Bose

India was ruled by foreign invaders centuries after
centuries, society submerged with superstitions,
divided on the basis of caste and religion, scientific
thought taken a back stage in mind of Indian people.
Medieval cloud obscured rational thinking of Indian
youth.

In words of Acharya Prafulla Chandra Roy”I have
been teaching for half a century; in this period I
have told thousands of students that solar and lunar
eclipses are not caused by the demons Rahu and
Ketu devouring the sun and the moon . . . They
listened and agreed. But during the eclipses, the
moment conch shells are blown in the houses, the
moment prayer processions come out in the streets,
these educated people also join the processions
and throw away their food.”

So first and foremost duty is to create a scientific
environment , environment of rational thinking.
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"Where the mind is without fear and the head is held
high

Where knowledge is free ………
Where the clear stream of reason has not lost its

way
Into the dreary desert sand of dead habit ……..
Into that heaven of freedom, my Father, let my

country awake."
— Rabindranath Thakur

(Collected from Gitanjali)

Our Population starting from Politicians,
Bureaucrats , media, including educated middle class
tend to view any form of medical research as “using
Indian patients as guinea pigs,” or done “for the benefit
of pharmaceutical industry.”  Every even honest
attempt judged against political loss or gain. Or our
parents thought opting of Medical researcher as carrier
is sacrifice of a bright carrier.

More importantly, our medical education and
institutions lack training curriculum in conducting
systematic research; neither is there any emphasis
on recording and documenting observations
systematically in medical practice. In Indian
psychology Medical graduates opt more clinical
branches as future carrier having more lucrative
packages. While medical research as carrier or opting
basic medical sciences not priority to medical
graduates.

If we want more medical research to happen in
India, we need to address these shortcomings
systematically. We need to encourage scientific inquiry
and rational thinking in our young population; our
medical education needs overhaul to include training
programs in systematic research methodologies, and
our medical institutions must nurture and mentor
budding scientists treating them on par with clinical
specialists. We should invest in building proper
research infrastructure, and make resources available
for supporting medical research at the institutional level.
In addition, perceptions of the stakeholders including
the general public need to be addressed to create a
more open environment for medical research.

Equally, we must remember that research need
not happen only in advanced institutions under
sophisticated settings, it can be done at patient bedside
in clinical practice. An astute, observant, and
reasoning clinician can seek answers to many clinical
questions through simple yet well-designed clinical
experiments in his day-to-day practice, as beautifully
illustrated through many well-known examples by
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Nanivadekar in his thoughtful essay. To this effect, we
must inculcate in our medical students and clinicians
an attitude of scientific curiosity and reasoning, and a
habit of systematically recording and documenting their
observations.

We must firmly believe that while clinicians are the
patient interface working to perfect the existing practice
of medicine, medical scientists are needed to generate
new knowledge and test new theories and therapies
to bring about betterment and innovations in healthcare.
Contributions by both are equally essential to medical
science and patient care.. We need both clinicians
and medical scientists to make this world a better
place.

Conclusion :
India has a rich cultural heritage, a strong social

base and an impressive history. Her ontributions to
medical science over ages cannot be underestimated.
But today,we seem tohave lost our zeal to contribute.

Probably in arena of Medical research we forget
our power. Very few medical students are going for a
full-fledged research, and very few contributions are
made to the medical science. Prime minister Narendra
Modi said Indian doctors have made a name for
themselves world over but the country was far behind
other countries in the field of research.Let us try to
rectify it, and try to contribute something for the sick.
Only then can claim to be real ancestor of Charaka
and Susruta.

“It would be our worst enemy who would wish
us to live only on the glories of the past and die
off from the face of the earth in sheer passivity.
By continuous achievement alone we can justify
our great ancestry”.

— Acharya Jagadish Chandra Bose

Like Prime Minister of India I am hopeful

“India to be at Centre of Global Healthcare Effort
With Its Experience, Research Talent”

JAIHIND       JAIBHARAT       BANDEMATARAM
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The aim of education or research according to Rabindranath, is the harmony of the students with the
environment. The student should know his environment and create harmony with it. To quote Rabindranath,
“True education consists in knowing the use of any useful material that has been collected to
know its real nature and to build along with life a real shelter for life”.
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A complete blood count (CBC) is the most common
and foremost investigation used by physicians in

the day to day health care practice for detection of
disease and its monitoring. Recent advances in the
technology of the automated hematological analyzers
had significantly improved the quality by improving
accuracy, precision and time per analysis. Although
manual intervention has been reduced significantly
nowadays, evaluation of the results by qualified clinical
laboratory professionals is still essential.1 The
examination of a well prepared and stained peripheral
smear is like a “lost art” in the modern era. Much
valuable information can be gained from examining the
blood smear than from any single haematologic
procedure.

Preparation of a peripheral smear2: A well
spread peripheral smear can be made using the wedge
technique either manually or automated technique. A
small drop of non-clotted blood (10µl- capillary or EDTA
blood sample) is put on a clean glass slide (dust, dirt,
grease, and fingerprint-free) approximately 1.5 cm from
one edge. By using another glass slide edge as
spreader at an angle of 30-45°, the blood should be

dispersed along the length of the slide with the aim to
prepare monolayer to disperse cells uniformly. An ideal
smear should cover 2/3rd to 3/4th length of slide with
free lateral margins, free from holes, streaks, or
irregularities and preferably tongue-shaped with
feathered edge.

Staining of a peripheral smear2: A well spread
peripheral smearis air-dried and then fixed in methanol
to later stained using prototypical stain, Romanowsky
stains such as Wright’s, Leishman or Giemsa stain
as per standard technique. After staining well prepared
well-stained slide monolayer is viewed under a
microscope at different magnification for a complete

Review Article
ABC of the Peripheral Smear

Manisha Jain1, Tuphan Kanti Dolai2

Peripheral blood smear examination is an inexpensive and powerful diagnostic tool to diagnose
both hematological and non-hematological disorders. With the advancing newer technology, it is
becoming like a “lost art”. The peripheral smear often called as a window into the functional status of
the bone marrow as it can provides rapid, reliable information about a variety of hematologic disorders.
Systematically and thorough review of the smear is an important adjunct to other clinical data and in
some cases, often sufficient to establish a diagnosis like hemoparasite infestation. Newly developed
automated cell counters are increasingly providing sophisticated data however, only an experienced
reviewer can weigh the relative significance of the findings and assess their importance within the
context of other clinical data. Even with the availability of cumbersome data by automatic cell counters,
there are a number of settings in which interpretation of the peripheral smear is especially important to
guide for further management. This concise review provides a systematic approach while evaluating a
peripheral blood smear, the findings and its clinical significance in diagnosing variety of the hematological
disorders.
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Editor's Comment :
The peripheral smear is a window into the functional
status of the bone marrow
A well prepared and well-stained smear examination
under light microscope is particularly important in
the evaluation of cytopenia or flagging in
abnormalities in automatic hematological analyzer
The peripheral smear should be evaluated in an
optimal area to look for number, size, shape, and
presence of any inclusions in red cells, white cells,
and additional features including the presence of
any abnormal cells including blasts or abnormal
granulation or hemoparasite
A well-framed format of the peripheral smear report
contains the complete patient details, all the relevant
information regarding the morphologic
characteristic of each series of blood cells and
authorized signature.
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analysis of individual blood cell morphologic
characteristics.

Evaluation of a peripheral smear : Firstly, an
optimal area for the examination of peripheral smear
is selected using 4X magnification of the microscope.
The optimal area in peripheral smear for evaluation is
at the junction of the body and tail of the smear where
RBCs just touch each other without significant
overlapping. At the next low magnification (10X), RBCs
agglutination or rouleaux formation or platelet
aggregation and parasites like microfilaria can be
detected. At high magnification (40X) total, differential
leukocyte count and platelet count can be roughly
estimated and also can be correlated with the results
of automatic hematological analyzers, if available. A
detailed evaluation of blood cell morphology including
size, shape, nuclear, cytoplasm or granules
characteristics or parasite like malaria parasite
detection can be done under oil immersion (100X).

Role of examination of a peripheral smear:
Peripheral smear evaluation can provide valuable
information regarding the diagnosis of various diseases
or monitoring of the response of therapy. Special
consideration on examination of blood smear by well-
trained laboratory professionals should be taken in
case of flagging of abnormalities on the automatic
hematological analyzer. Systematic evaluation with
special attention on the morphology of RBCs can
diagnose the cause of anemia while the number and
morphology of platelets are essential while evaluating
thrombocytopenia. The presence of abnormal cells
including nucleated RBCs, blasts or parasites
including species identification (in case of malarial
parasite) requires evaluation of a peripheral smear.
Additional information like variation in shape, size or
inclusions in RBCs with special attention to abnormal
shaped RBC like sickle cell or spherocytes or

schistocytes can guide for the requirement of further
procedure/investigation. Abnormal nuclear lobulation
or granularity like Auer rods in leucocytes might help
in the diagnosis of various syndromes or sepsis or
malignancy like Promyelocytic Leukemia or Clonal
Hematopoiesis including Myelodysplastic Syndrome.
The presence of abnormal cells including myeloblast/
lymphoblast or abnormal lymphoid cells (hairy cell/
Sezary cell) indicates the underlying malignant
hematologic disorder (Fig 1).1-4

Interpretation and clinical significance of
peripheral smear findings : Accurate interference
of morphologic findings requires the selection of an
optimal area by scanning the entire slide. Below
mentioned are various morphologic findings of blood
cells including red blood cell, white blood cell, and
platelets which have clinical significance and need
thorough evaluation, even further investigations or
procedures like bone marrow evaluation to reach the
diagnosis.

(1) Abnormal cell distribution :
(a) Rouleaux Formation : The appearance of red

cells arranged as a stack of coins in an otherwise
optimal area, a phenomenon called rouleaux formation,
most commonly seen in conditions with increased total
proteins like multiple myeloma.5

(b) Irregular clumps of red cells : May signify the
presence of certain infections like Hepatitis C or cold
agglutinins disease.5

(c) Broken cells or smudge cells : Presence of
smudge cells signify artifact while preparing the smear
or presence of fragile cells like lymphocytes in the
case of CLL or even immature lymphoid cells like
lymphoblasts.4

(d) Abnormal clumps of platelets : Signify normal
or increased platelet number. Highly valuable to rule
out pseudo-thrombocytopenia.6

Fig 1 — Morphologic characteristic of RBCs and Platelets
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(2) Red blood cells: A mature red cell is anucleate
with the size of approximate of the nucleus of small
mature lymphocyte (7-8µm), biconcave shaped with
nearly 1/3rd central pallor and lacks any
intracytoplasmic inclusions. Abnormal variations in
shape, size or presence of cytoplasmic inclusion
bodies signify associated clinical abnormalities.2

Anisocytosis refers to variation in size and
poikilocytosis refers to variation in shape of red cells.
Various pathological conditions are associated with
the presence of aniso-poikilocytosis of red cells and
permutation combinations of other associated
morphological findings can be helpful in diagnosing
the cause of anemia.7

(a) Anisocytosis : Mean corpuscular volume
provided by an automatic hematologic analyzer
confirms the actual size of red cells (normal MCV- 81-
99fl). However, MCV can be misleading in case of
variations of size of red cells as in case of dimorphic
anemia. A high red cell distribution width (RDW) is
suggestive of presence of red cells with different sizes
but a definitive appreciation of variation in size requires
peripheral smear assessment. Microcytosis (<80fl) and
macrocytosis (>100fl) are associated with various
hematological and non-hematological conditions as
depicted in Table 1.2

(b) Poikilocytosis : Various hematological and
some non-hematological disorders are associated with
the presence of distinctive red cells shape. Table 2
gives a brief review of various shapes and their clinical
significance.2

The poikilocytes including acanthocytes,
codocytes, echinocytes, stomatocytes, drepanocytes,
and degmacytes are caused by membrane
abnormalities while dacrocytes, spherocytes,
schistocytes are caused by trauma to red cells in the
vasculature.6

(c) Intracytoplasmic inclusion bodies: Inclusion
bodies are aggregates of the stainable material. A
normal red cell contains no inclusion bodies in the
cytoplasm. Table 3 provides various cytoplasmic

inclusions found in red cells and their significance.2,6

(d) Polychromatophils : Young red cells released
from marrow called reticulocytes contain ribosomes
and hence give bluish tin to cytoplasm which when
stained with Romanowsky’s stain appears as bluish-
red cytoplasm and hence referred to as
Polychromatophils. An increased polychromatophils
in smear signify the response of marrow to hemolysis
or hematinics.

(e) Nucleated red blood cells : Normal red cells
are anucleated. Normoblasts (nucleated red blood

Table1 — RBCs anisocytosis and associated clinical
conditions

RBCs Size Clinical Significance

Normocytic Acute haemorrhage, malignancy associated
anemia, Enzyme deficiency

Microcytes Iron deficiency, Thalassemia, Anemia of
chronic disease, Lead poisoning,
Sideroblastic anemia

Macrocytes Megaloblastic anemia, Liver disease,
Drug-induced, Alcohol, Myelodysplastic
syndrome, Aplastic anemia

Both Microcytes Dimorphic anemia
and Macrocytes

Table 3 — RBCs inclusions and associated clinical conditions

RBCs Inclusion Inclusion Clinical Significance

Howell Jolly DNA Asplenism, Severe
bodies hemolytic anemia

Heinz bodies Denatured Unstable hemoglobin,
hemoglobin G6PD deficiency,

Oxidant-Drug injury

Pappenheimer Iron deposits Thalassemia, Sideroblastic
bodies anemia, Post splenectomy

Hb H inclusion Globin chains Hemoglobin H disease

Basophilic Ribosomes Lead poisoning, Thalassemia,
stippling Megaloblastic anemia,

Myelodysplastic syndrome

Cabot rings Microtubules Megaloblastic anemia,
remnants Myelodysplastic syndrome

Hemoglobin Hemoglobin Hb C disease or
crystals Hb SC disease

Parasite Hemoparasite Malaria and Babesiosis

Red cell Devoid of Intravascular hemolysis like
Ghosts hemoglobin fulminant falciparum or

Clostridium perfringens infection

Table 2 — RBCs poikilocytosis and associated clinical
conditions

RBCs Shape Clinical Significance

Schistocytes Microangiopathic hemolytic anemia
(Fragmented including TTP, DIC, MAHA
RBCs)

Drepanocytes Sickle cell anemia
(Sickle cells)

Codocytes Hemoglobinopathies, Thalassemia, Iron
(Target cells) deficiency, Liver disease, Postsplenectomy

Spherocytes Hereditary spherocytosis, Autoimmune
hemolytic anemia, ABO incompatibility

Acanthocytes Neuroacanthocytosis, Abetalipoproteinemia,
(Spur cells) Liver disease, Post splenectomy

Echinocytes Artefacts, Uremia, Pyruvate kinase
(Burr cells) deficiency

Stomatocytes Artifacts, Hereditary Stomatocytosis,
(Mouth Cells) Alcoholism, Myelodysplastic syndrome

Degmacytes G6 PD deficiency
(Bite cells)

Dacrocytes Myelofibrosis, Marrow infiltration,
(Teardrop cells) Osteopetrosis
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cells) are normally not found in the peripheral smear.
However, severe hemolysis, profound stress
erythropoiesis, hypoxemia or infiltration of marrow with
granuloma, metastatic deposits, myelophthisic
conditions like myelofibrosis are associated with the
presence of nucleated red cells in the peripheral blood.
The presence of nuclear or cytoplasmic irregularity
suggests dyserythropoietic associated with conditions
like myelodysplastic syndrome, and the presence of
the binucleate normoblasts in the peripheral smear of
a child suggests congenital dyserythropoietic anemia.8

(3) White blood cells : Mature leucocytes
including granulocytes, monocytes, and lymphocytes
are nucleated cells present in peripheral blood, having
characteristic morphology. Granulocytes undergo
sequential maturation in the bone marrow and only
mature forms are released in the peripheral blood. The
presence of immature granulocytes in the peripheral
blood or any variation in the morphology is associated
with various disorders (Fig 2).8

The change in the number of leucocytes (decrease
in count- Leucopenia and increase in count-
Leucocytosis) or change in lobulation or granularity is
associated with various systemic disorders including
nutritional disorders to hematological malignancies.
Table 4 gives a summarize form of various disorders
associated with it.9

(4) Platelets : The cytoplasmic fragments of
megakaryocytes are released directly in the peripheral
bloodas platelets (anucleated granular), are best
visualized under oil immersion. Both the variations in
number and size of platelets are associated with
different hematological disorders. The evaluation of
peripheral smear is most valuable to rule out
pseudothrombocytopenia in case of low platelet count
on automatic hematological analyzer.1 The presence
of platelet clumps due to technical error while taking a

blood sample or sticking of platelets over neutrophils
cell membrane, phenomena called satellitism are the
most common causes of pseudothrombocytopenia.
Table 5 provides the main variation in size and
granularity of platelets and their associated clinical
significance.2

(5) Other cells :
(a) Blasts : The presence of blasts (myeloblasts or

lymphoblasts) in the peripheral smear signify the
requirement of further evaluation
of such patients including bone
marrow examination to rule out
underlying hematological
malignancies. Myeloblasts are
medium to large size with
opened up chromatin and 1-2
prominent nucleoli and
moderate basophilic cytoplasm
with fine granules and Auer rods
while lymphoblasts ae small to
medium size immature cells
with condensed chromatin,
inconspicuous nucleoli, and
scanty basophilic agranular
cytoplasm; presence of eitherFig 2 — Morphologic characteristic of WBCs

Table 4 — WBC characteristics and associated clinical
significance

Characteristic Clinical Significance

Neutropenia Viral infection, Drug-induced, Chronic idiopathic
neutropenia, Cyclical neutropenia, Nutritional
deficiencies including folate
or Vit B12, Hematological malignancy

Neutrophilia Bacterial infections, stress, Drugs,
Myeloproliferative neoplasm

Eosinophilia Helminth infections, Asthma, allergic reactions,
Hypereosinophilic syndrome,
Chronic eosinophilic leukemia

Monocytosis Tuberculosis, Malaria, Viral infections, CMML

Basophilia Chronic myeloid leukemia and other
myeloproliferative neoplasm

Lymphocytosis Viral infections, Autoimmune disease, Drug
hypersensitivity, Lymphoproliferative disorder

Lymphopenia HIV, Chemotherapy, Malnutrition, Alcoholism,
Autoimmune disorders, Hematological
malignancy

Hypolobation Pelger-Huet anomaly, Pseudo-pelger-Huet
anomaly seen in dysgranulopoiesis

Hyperlobation Megaloblastic anemia, Uremia, Myelodysplastic
syndrome, Drugs induced

Hypogranularity Myelodysplastic syndrome

Hypergranularity Alder Reilly anomaly, Chediak Higashi
syndrome, Toxic granules in sepsis

Inclusions Bacterial infection, Sepsis, G-CSF induced,
(Dohle bodies) Pregnancy
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signifies underlying hematological malignancy
including acute leukemia.8,9

(b) Atypical lymphoid cells: Apart from the
presence of an increased number of small
mature lymphocytes (Monoclonal
lymphocytosis), presence of other atypical
lymphoid cells with characteristic morphology
in the peripheral smear warrants the further
evaluation of such patient to rule out underlying
leukemia or lymphoma. Reactive lymphocytosis
is the most common diagnostic challenge in
such patients and many times require ancillary
techniques to rule out leukemia or lymphoma
involvement.Table 6 summarizes the
morphology and clinical significance of various
atypical lymphoid cells.1,3

(c) Leukoerythroblastic picture : The
combined presence of early precursors of
granulocytes including myelocytes and
metamyelocytes, normoblasts (intermediate
and late erythroid precursors) and teardrop cells
in the peripheral smear suggests marrow
infiltration or fibrosis leading to outpouring of
immature cells in the peripheral blood.1,2

Reporting the peripheral smear : The typical
format of peripheral smear reporting including patient’s
detail including name, age, gender, registration number
with date and time of sample collection and reporting.
The main part of the report includes the detailed
description of count and morphologic characteristics
of each cell line including red cell, white cell, and

Table 5 — Platelets characteristics and associated clinical
significance

Platelet Clinical
Characteristics Significance

Pseudo Clumping of platelets, Satellitism,
Thrombocytopenia Severe microcytic anemia

True Defect in production (due to marrow failure,
Thrombocytopenia infiltration or hematological malignancy) or

excessive destruction (Immune-mediated,
drug-induced, Heparin-induced, Thrombotic
thrombocytopenic states, DIC) or
Sequestration (Hypersplenism)

Thrombocytosis Post hemorrhage/surgery, Postsplenectomy,
Iron deficiency anemia, Drug-induced,
Myeloproliferative neoplasm

Small Platelets Familial thrombocytopenia like Wiskott Aldrich
syndrome or X-linked thrombocytopenia

Large platelets Bernard Soulier syndrome, Marrow
recovery, ITP, MYH9 related anomalies,
Myeloproliferative neoplasm,
Alport syndrome

Giant platelets Myelodysplastic syndrome,
Myeloprolifeartive neoplasm

Table 6 — Atypical lymphoid cell morphologic characteristics and
associated clinical significance

Lymphoid cell Morphology Clinical significance

Turk’s cell Medium size, round nucleus, Infectious mononucleosis,
prominent nucleoli with Viral infections
abundant basophilic cytoplasm

Large granular Large cells with condensed Viral infections,
lymphocytes chromatin and abundant fine Large granular

granular cytoplasm lymphocytic leukemia

Hairy cell Medium size cell with oval Hairy cell leukemia
nuclei, condensed chromatin,
abundant cytoplasm, and
regular cytoplasmic projections

Villous Small mature lymphocytes with Splenic marginal
lymphocytes bipolar villous projections zone lymphoma

Buttock Small lymphoid cells Follicular lymphoma
lymphocytes with cleaved nuclei

Cloverleaf cell Medium size lymphoid cells Adult T cell leukemia/
with hyperlobulated (cloverleaf Lymphoma
or flower-shaped) nuclei

Sezary cell Lymphoid cell with Cutaneous T cell
cerebriform nuclei lymphoma

Plasma cells Mature or immature plasma cell Plasma cell Leukemia

platelets with special emphasis on the presence of
any abnormal cells or hemoparasite. The end part of
the report includes diagnosis or differentials in different
hematological disorders and further advice regarding
recommended laboratory evaluations for definitive
diagnosis. The report will be incomplete without
authorized signature of concerned hemato-
morphologist. The interpretation of blood smear should
be reconciled with the clinical features and other
hematological or investigation findings.2,3,9
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Voice of the Expert

1. How medical education evolved
after independence in India ?

Post-independence initially government medical
colleges were more. We had 23 medical schools in
1947. Today we have the largest number of medical
colleges in the world. There are 529 colleges with
70,970 MBBS seats across the country. Since 1988s
the private medical colleges have increased and some
of them provide high quality education with excellent
facilities. The government medical colleges in public
sector have done a great service however decision
making has to be rapid with the changing pace. The
hostels need improvement and modern technologies
of education need to be incorporated. The private
sector medical colleges contribute significantly
although the admission process in some of them needs
to be regulated more and made transparent. Medical
graduates from India have the best reputation world
over, this is since the level of education is good in our
country. In future the public and private sector need to
work in unison and cooperation with greater respect
and faith in each other.

2. Do you think approach &attitude of
doctorshave changed in last 70 years?

Definitely. The society has changed so much that
it was bound to bring this change in us. The young
doctors realise that they are working in a more
demanding, transparent, and audited times. The
consumer protection act with started 1987 has made
them more cautious. They realise that proper
documentation is important. Also, the corporate sector
has come into the system and they must adapt
accordingly. With some new rulings the ‘Single person
clinics’ which are an excellent model of cost-effective
medical care delivery at the doorstep will become more
difficult to maintain. Hence, they are adapting to these
new challenges and are now changing to collective
and group practice which is the way to go now. If we
learn from the west specially USA, the doctors have
group practice there. There is sharing of responsibilities
and resources and so there are less pressures. I would
say with the changing time and challenges they are
modifying their practices accordingly.

Dr. Gurpreet S Wander
DM, FACC, FAMS

Professor & Head of
Cardiology, Hero DMC Heart
Institute, Dayanand Medical

College & Hospital,
Ludhiana

Past President Association
of Physicians of India

Past President
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India

While the USA system
has its advantages, we
have to think in the
Indian context also. USA
is a country which
allows free enterprise
and promotes commerce
in any form. But in India,
starting a business
venture is never easy
due to a lot of socio-
political, economic and
other factors. Hence, a
few doctors forming a
business group will not
be easy.

3. Do you think the reform of medical
education is necessary in India?

Change is the only constant in the world. A lot of
reforms have been made in the curriculum in the last
15-20 years. Most of them have been for the good.
The occurrence of NEET which brings uniformity across
the country for admission is the best thing. The national
exit test (NEXT) which will start from next year is equally
good. The final year exit exam will now be used as the
basis for postgraduate admission. This will allow
students to learn clinical skills during the internship.
The initial induction course is also an excellent change
from the past. The new MCI/NMC curriculum is
competency based and recommends shift from
didactic lectures to small group discussions,
problems-based learning, role play, skill assessment,
integrated teaching, demonstration, and emphasis on
bedside clinics. We should lay more emphasis on
clinicals in the third, fourth and fifth years. The skill
labs have now been made mandatory by the NMC and
will help in this direction.

4. What are the other lacunae present
in the curriculum?

I do not feel there are many lacunae in the
curriculum. I personally feel we have made many
changes for the good, in it. The new proposed
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competency based medical education (CBME) is more
learner centric. There is a shift from the earlier
pedagogy pattern to the more participation andragogy
pattern. It will use the Miller’s pyramid from cognition
to performance stage of “knows, knows-how, shows
how and does”. It will be having more learner
participation.   The examination system still continuous
to be the same for every professional yearly
examination. We should not change from long answers
to MCQs since many skills can not be tested by the
MCQs. The aptitude of the medical graduates needs
to be given greater value. We will have to depend on
the judgement of the teachers and should provide them
with some discretion to pick up students who may not
scoring in the MCQs but have the desire and the
aptitude for a particular speciality.

We think that the guidelines for recruiting
medical teachers should be eased in India.
For example, in all major western
universities, which are ranked within the top
100 institutions of the world, there are visiting
lecturers, who are essentially independent
experts who are attached to the university
part-time. But in India, such a concept is not
there till now in the medical education. As
the curriculum changes, there is need of
more teachers. So, such recruitment
procedures should be changed.

5. Do you feel present curriculum in
Medical Education is adequate to combat
future epidemic orpandemic?

The present pandemic has come after 100 years
of the previous equally large ‘Spanish flu’ in 1918,
towards the end of the second world war. The medical
curriculums all over the world obviously were not
emphasising on the special requirement on the medical
care delivery chain during a pandemic. We started
imagining that these epidemics are a feature of China
or African countries. We now realised that with
globalization and excessive travelling the world has
become one and diseases will spread rapidly across
man made borders.  I am sure every country and so
also ours will now have a special area of curriculum
for the pandemic situations.

6. Technological advancement vs
Clinical Skill – where should be the pivot?

This is an interesting question specially for the

young graduates. Benjamin Franklin said, “Education
is not the learning of facts but training the mind to
think”. We must train them to preserve the clinical
skills and imbibe new technologies. The two are
complimentary to each other. There is no reason to
pick one over the other since someone who can use
technology and has the clinical skills will be the best.
Good history taking and physical examination will
never ever the replaced, even with advanced artificial
intelligence. On the other hand, the wearables and
other gadgets that provide continuous information about
the patient are providing useful information about
disease progression. A smart doctor will be one, who
maintains the clinical skills and learns how to use
technology for the benefit of the patient and for better
outcomes. Since, the ultimate purpose and aim of
anything that we do is better patient care and outcome.

7. Where should we give stress in
education : On communicable or non-
communicable diseases ?

India is presently going through a double whammy.
In the phases of epidemiological transition, we have a
unique problem that non communicable diseases
(NCDs) are increasing. More than 50% deaths in our
country are due to the NCDs. Cardiovascular diseases
cause 25% of the deaths in our country.  With
increasing longevity of life these NCDs have become
more important. The present longevity for an Indian
male is 67 years and for female 70 years. At the time
of independence, the median longevity was around 45
years. The non-communicable diseases like dengue
and other tropical diseases are still very common in
our country. The COVID-19 pandemic has brought viral
infections into the centre stage. Looking at all this, I
feel we should continue to lay stress or both NCDs
and communicable diseases.

8. How we can bring change in attitude
of the doctorswhich is compatible with
the future needs ?

The national medical commission (NMC) has
started an induction course for fresh entrants into
MBBS. This course emphasis on soft skills and there
is ample time for discussing with young future doctors
about these. The AETCOM (Attitude, Ethics &
communication) module is being incorporated in the
medical curriculum now by the NMC. This will be
across all years of the MBBS course and medical
ethics will be taught uniformly. We need to make them
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realise that this is the most noble profession, and they
have a great responsibility to carry this legacy. The
change will come if we as teachers and practicing
doctors become role models for the youngsters. Each
one of us should realise that the future generation will
follow what they see us doing. The future for them has
great potential but there are significant challenges as
well.

9. Do you feel in coming days
Indianeeds more primary care or super
speciality doctors?

Definitely, more primary care physicians. The way
we are increasing postgraduate seats we will be left
with few primary care physicians. Primary care needs
much wider knowledge and astute clinical skills. The
primary care physicians have to be considered at par
with specialists like in UK where the GP is the most
important person.

In the NHS, the GPs or primary care
physicians are the best paid doctors in the
whole system. This gives them the incentive
to work more. But in India, primary care
physicians are essentially left to fend for
themselves with no government support and
no social support. How can we encourage
the youngsters to take up such a position?

10. Whether virtual seminars should be
given new importance infuture
curriculum.

Surely, the virtual seminars are a reality. The earlier
a student learns it, better for the long run. The Massive
Open Online Courses (MOOCs) are a reality. We need
to integrate them into the learning process. Basic
knowledge of computers, these communications
portals, search engines and artificial intelligence is a
must today. Electronic or online learning and face to
face learning will now be used side by side. Such
blended learning programmes will need strong
institutional support and good internet connectivity.
Patient care will not depend only on the ability to make
a clinical diagnosis. Young doctors will have to be
members of a healthcare delivery team with shared
responsibilities and lot more use of technology.

11. What about virtual teaching
methods:Should they becontinued even
after the pandemic in over.

Absolutely. The virtual seminars are there to stay.
The pandemic has been a major disruptor. However,
as Abdul Kalam said, “Adversity always presents
opportunities for in introspection”.  They have
significant cost saving, saving of time and freedom to
switch on from home. Recording helps us to listen to
them again. The cost of holding big conferences is
enormous. As more portals develop these will become
more interactive also.

12. Is training of senior teachers
required about virtual teaching method?

Yes, to be digitally literate they will require training.
Proper communication is very important. There should
be no resistance to this change. They must transition
to virtual student support and guidance using the e-
learning platforms. The remote learning and online
learning options need to be incorporated with ingenuity.
If we do not exploit the potential of the various portals,
we will only be using the basics. There is a need of
simple articles in journals like JIMA and audio /video
educational materials on these portals like Zoom,
Google scholar etc.

In JIMA, we are planning to start a new
monthly section on the use of current
technology from January 2021. Please stay
tuned.

13. Do you feel the doctor patient
relationship has changed with the
pandemic?

The pandemic has resulted in difficult times. The
healthcare personnel have lost many colleagues. There
is fear of their own risk and indirectly to the family.
Uncertainly, crises and difficult times bring out the worst
behaviour in some people. Due to all this, the doctor-
patient relationship has been traumatised significantly.

On a positive note the pandemic has certainly
brought healthcare to the focus of attention of the policy
makers and the public. The IMA especially our
President have represented the health care viewpoint
very effectively on the national news networks. People
now understand the difficulties of health care workers
in a better manner. So, I would say there have been
some positives also.
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Thank you Dr Wander for your answers. We
appreciate the time taken by you and we are sure
that our readers will be benefited immensely.

14. What measures should we take to
improve the doctor patient relationship in
future?

The doctor patient relationship was earlier viewed
as one between a ‘healer’ and a ‘sick person’. It is
now viewed as an interaction between a ‘care provider’
and a ‘service user’. It was earlier based on trust,
loyalty and regards and so if improved recovery. Now
the patient has become a ‘consumer’. We must make
the young doctors genuinely compassionate, caring
and service oriented. The patients are better informed
now, and we need to adapt. Transparency, open
discussion, and patient participation in decision
making has to be done. Anything hidden always raises
doubt and should be avoided. The earlier ‘Active-
passive model’ of the doctor patient relationship
changed to a ‘Guidance cooperation model’. Presently,
it is a ‘Mutual participation model’ which places both
at an equal level, we must let patients participate in
the decision making and this will further improve the
relationship. Besides this professionalism and good
etiquettes need to be imbibed and practiced.

The cost of medical care is going up since effective
but costly options are available. The patient should be
given an idea of the exact cost that will be incurred
and then allowed time to take a decision. These simple
modifications will improve the doctor-patient
relationship.

15. How the medical curriculum IMS
(Indian Medical Service) will help to
achieve this?

The Indian medical service system will ease the
system of decision making. It will place doctors in the
decision-making team and so obviously will be a great
step forward in the right direction.

The IMS will help the doctors to have
negotiating power equal to the bureaucracy
in India. Now, doctors are their subordinates
and must follow whatever the administrative
bosses may order. Before independence, the
doctors who were part of the IMS could take
a lot of important decisions like starting a
new department, increasing the number of
beds in a hospital or recruiting research
assistants. But now, even for these essential
tasks, doctors have to depend on the
administrative branch.
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Maternal and fetal outcome in pregnancy with HbE
Hemoglobinopathy in high prevalence area of
North Bengal at Tertiary Health Care Facility

Madhusudan Haldar1, Shamim Khandaker2, Nabajibon Mondal3, Shabana Munshi4

Introduction : This study is unique and first in the literature which compares feto-materanl outcome
in HbE hemoglobinopathy mother with other anemic mother but without any hemoglobinopathy in the
HbE high prevalence area of North Bengal as this group present in pregnancy as a special scenario.

Aims : Main objective of this study is to compare the feto-maternal outcome of pregnancy in HbE
variant antenatal anemic women with respect to other antenatal anemic women with normal hemoglobin
variant.

Methodology : It is a prospective cohort study. Anemic antenatal mothers are screened for HbE
hemoglobinopathy by HPLC.They are grouped into Case group (HbE variants) and control group (anemic
but with normal Hb variant).They are followed up till termination of pregnancy for detection of antenatal,
intranatal, postnatal complication and neonatal or pregnancy outcome. Multiples variables are analyzed
and compared with each group.

Results : The main outcome from this study is mean Hb concentration is significantly lower in HbE
variant mothers than normal Hb variant antenatal anaemic mothers with more need for blood transfusion
in postpartum period. Maternal hospital stay is also more in HbE variant mothers. Incidence of prematurity,
fetal distress, and low APGAR score baby are high in HbE variant mothers. Neonatal respiratory distress
syndrome and SNCU admissionare more in HbE variant mothers. Low birth weight baby is not significantly
high in HbE variant mothers inspite of prematuirity.

Conclusion : In high prevalence area of HbE hemoglobinopathy adverse feto-maternal outcome is
expected and regular antenatal check-up with monitoring for fetal growth and institutional delivery with
good SNCU facility for newborn care is paramount for optimal feto-maternal outcome.
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Editor's Comment :
HbE hemoglobinopathyis associated with adverse
feto-maternal outcome.
Affected mother is more anaemic with more need
for blood transfusion in postpartum period.
Incidence of prematurity, fetal distress, and low
APGAR score baby are high in HbE variant mothers.
Neonatal respiratory distress syndrome and SNCU
admissionare more in HbE variant mothers.
Institutional delivery with good SNCU facility for
newborn care is paramount for optimal feto-
maternal outcome.

28

Hemoglobinopathies are a diverse group of inherited
disorders of hemoglobin production and function.

They are the most common single-gene disorders that
remain distributed in various frequencies throughout
the world. In general, they can be classified broadly in
two groups. One group is, disorder that result from
structurally altered hemoglobin molecules (like sickle
cell anemia) and another, that arises from numerical

imbalance of otherwise normal globin chain synthesis
(like β-thalassemia).

Cumulative gene frequency of haemoglobinopathy
in India is 4.2%1. While the general incidence of
thalassemia trait and sickle cell haemoglobinopathies
in India varies between 3-17% and 1-44%2 respectively
because of consanguinity and caste and area
endogamy, some communities show a very high
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incidence, making these diseases a major public
health problem in our country2,3.

HbE is the commonest abnormal hemoglobin variant
in North-Eastern Region  with prevalence of 7-50% and
1-2% in West Bengal4. Hemoglobin E disorder falls
under the first category; structural defect in globin
chain. It (α2β2

26 glulys) is a variant of hemoglobin,
resulting from single β chain substitution of lysine for
glutamic acid at position 26 codon of globin chain
molecule2. Hemoglobin E is inherited. Hence there
remains a chance of vertical penetration to her offspring.

North Bengal comprises of four Sub-Himalayan
districts of West Bengal is ethnically distinct not only
from the rest of India but also from the rest of West
Bengal. It is multi-ethnic and besides being inhabited
by Bengalis, it is home to different population group
like Rajbangsis, Marwaris and Hilly people like
Nepalese, Bhutanese, Sherpa, Lepcha and many tribal
populations like Santhals, Oraws and many others. In
the plains of Darjeeling district, located in northern part
of West Bengal, the Rajbangsis form a major chunk of
the local inhabitants. The Rajbangsis are known to
have a high prevalence of HbE mutation, though there
is no published data till date. Subjects having HbE,
either in homozygous or heterozygous state is
otherwise normal but the probability of combining with
β thalassemia trait can give rise to hemoglobin E-beta
thalassemia. HbE-beta thalassemia can manifest as
thalassemia minor, intermediate or even the grievous
thalassemia major.

 Obstetricians in these regions often face the
pregnancies complicated by severe anemia,
irrespective of any haemoglobinopathies. Moreover,
being a zone highly prevalent with HBE, antenatal
anemic women in scheduled visit occasionally revealed
HBE trait or disease when advised for routine Hb
electrophoresis. These causes confusion among the
clinicians, as there is not enough data till date to
estimate the severity and treatment of these anemic
antenatal women with hemoglobin E. The purpose of
this study lays on this context.

 Thus, the main objective of this study is to compare
the feto-maternal outcome of pregnancy in HbE variant
antenatal anemic women with respect to other
antenatal anemic women with normal hemoglobin
variant.

Methodology :
It is a prospective cohort study done at Gynecology

& Obstetric Department of North Bengal Medical
College and Hospital during 1year period from June
2013- May 2014. All antenatal mothers are screened
for Hb% and if they found to have anemia depending

on cutoff value of Hb% 10gm/dl; they are selected in
the cohort and advised for HPLC study. It is simple,
rapid, sensitive, reliable method for detection of Hb
variant. After that they are grouped into Case group
(group E) include HbE variants and control group(group
C) include anemic but normal Hb variant.After
enrolment into specific group they are follow up till
termination of pregnancy for detection of antenatal,
intranatal, postnatal complication, mode of delivery and
neonatal or pregnancy outcome. Multiples variables
are analyzed and compared with each group.

Inclusion criteria for case:
a) Exclusive HbE variants
b) With other haemoglobinopathy in combined with

HbE variant

Exclusion criteria for case:
a) Anemic women with unkown HbE status
b) Lost to follow up
c) Presence of other haemoglobinopathy without

HbE variants
d) Expected date of delivery after study period
e) Critically ill moribund patient due to other chronic

cause like chronic renal disease, heart disease,
uncontrolled DM

Based on feasibility in North Bengal Medical College
and Hospital we consider following statistical test
values confidence level 95%, relative precision 20%,
anticipated proportion of pregnancy complicated by
anaemia with normal Hb variant 70%.  Minimum
sample size based on this is approximately 67 in each
group [sample size determination in health study; SK
Lwanga; Epidemiological and Statistical methodology;
WHO table 8d]. In this study we finally taken 70
candidates in each group considering expected
dropout.

Primary outcome of the study is to determine and
compare antenatal, intranatal and postnatal
complications in anaemic antenatal women with HbE
variants versus anaemic women without
haemoglobinopathies and to compare neonatal

29



 JOURNAL OF THE INDIAN MEDICAL ASSOCIATION,  VOL 118,  NO 11,  NOVEMBER 2020

outcome of women with HbE variants and
women without hemoglobinopathy.

After completion of meticulous follow
up all the characteristics are placed in
master charts separately for HbE variant
mother (group E) and normal Hb variant
mothers (group C).  Data was then
entered in SPSS 16 for analysis (SPSS
Inc, Chicago, IL, USA). Statistically
significant is consider when P value is
<0.05.

RESULTS

Total number of cases in each group
is 70. Majority of pregnancy is in 20-26
years women and almost equal in both groups that is
74.24% & 72.85% in group E and group C respectively.
The age distribution in both the groups is comparable.
More incidence of HbE variant is seen in high socio-
economics status group. On the contrary, anemic but
normal Hb variant mothers are in relatively lower
socioeconomic status group as in those group of
women incidences of nutritional anemia is relatively
high.

Most of the mothers is primigravida (68.57% and
68.28% in HbE variants and normal Hb variant
respectively). This is likely because of social factor
that in 1st pregnancy most of the mothers attended in
hospital than in subsequent pregnancy. Along with the
fact that primigravida mothers more commonly referred
to this tertiary hospital from peripheral hospital than
multigravida mothers.

Mean Hb% in HbE variant mother was 8.20 gm%
with standard deviation 1 and in anaemic normal Hb
variant mother 8.64 gm% with standard deviation 0.7.
This difference is statistically significant (P 0.002).
Among the women with HbE variants most are HbE
trait (AE) [58.57%]. No case of combination of HbE
variants with sickle cell disease (SE) found. Only one
case (1.42%) of HbE-β thalassemia found. Rest 40%
is HbE disease (EE). Finding of study by Ong. HC et
al5  on Malayasian aborigine shows relative prevalence
of different variants as follows: 71.2% with HbE trait
abnormality, 17.6% with Hb E homozygous disease,
and 11.2% with HbE-β thalassemia disease. The high
frequency homozygous HbE (EE) in our study is
probably due to area endogamy and poor premarital
and pre-conceptional counseling.

Mean gestational age 37.28 with standard deviation
2.22 in study groups and 37.96 with standard deviation
2.23 in control groups. Total number of preterm
deliveries was 24.61% in HbE variant & 13.43% in
normal Hb variant respectively (P 0.04) (Table 1). In

the study by Luewan S et al6  there is three fold
increased rate of preterm birth but in the study by Ong
HC et al5  there is no such increase rate of preterm
birth is noticed. Table 1 also shows comparison of
different modes of delivery and onset of labour process
between two groups; the difference between them are
not statistically significant.

Antenatal complications like Preeclampsia, Heart
failure, Antepartum haemarrhage, prelabour and/or
preterm rupture of membrane, oligohydramnios,
intrauterine growth restriction, gestational diabetes
mellitus, urinary tract infection is not increase
significantly in HbE variant mother in compared to
normal Hb variant (Table 2). Study by Ong HC5  revealed
no increased in preeclampsia in HbE variant patients
in compared to normal variant. So this study, to some
extent support this event.

Study by Luewan S et al6  heralded that increased
incidence of IUGR in HbE variant mothers which is
contradicted by this study. In the study by Ong HC5

mean birth weight was significantly lower inspite of no
increaserd prematuirity, this might be due to intra-
uterine growth restriction, but it was not clearly
mentioned in their study.

Incidence of fetaldistress was significantly high in
HbE variant (27.58%) than normal Hb variant mothers
(12.5%). [P 0.01] The probable explanation for this is
cumulative effect of increased incidence of prematuirity,

Table 2

Antenatal          Group E (n= 65)      Group C (n=67) P value

complication Number % Number %

Preeclampsia 14 21.53 8 11.94 0.14
Heart failure 3 4.28 2 2.85 0.65
APH 5 7.69 2 2.98 0.23
PPROM 5 7.69 4 5.97 0.69
IUGR 5 7.69 3 4.48 0.43
Oligohydramnios 11 16.92 11 16.42 0.93
GDM 1 1.53 0 0 0.27
UTI 5 7.14% 3 4.28% 0.46

Table 1

Group E Group C P value
Mean Gestational age at delivery 37.28 wks 37.96 wks 0.04

with SD 2.2 with SD2.3

Gestation at time of delivery
Preterm delivery 16 24.61% 9 13.43% 0.04
Term delivery (37-40wks) 42 67.74% 52 78.78%
Postdated (>40wks) 4 6.45% 5 7.57%
Mode of delivery
Vaginal delivery 32 49.23% 42 62.68% 0.28
Forceps delivery 11 16.92% 8 11.94%
LSCS 22 33.84% 17 25.37%
Onset of labour
Spontaneous labour 41 63.07% 50 74.62% 0.25
Induction of labour 17 25.15% 14 20.89%
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induction of labour and maternal complication like PIH,
PROM, dysfunctional labour, abruptio placente in HbE
variant mothers.

Although, percentage of dysfunctional labour
(17.24%) is more in study group than control group
(15.6%) but not statistically significance. Incidence of
Abruptio placente, PPH, subinvolution, retained
placenta is slightly high in HbE variant mothers that is
3.44%, 20%, 4.61%, 1.53% respectively compared to
normal Hb variant mothers 1.56%,10.44%, 2,98%,
2.98% respectively; although the differences are not
at statistically significant. Incidence of sepsis in HbE
variant (2.85%) is higher than normal Hb variant (1.42%)
mothers (P 0.56).Only 2(3.22%) cases had lactational
problem after live birth in HbE mothers.

Total cases of blood transfusion in HbE group is
21(30%) which  is significantly higher (P 0.07) than
normal Hb variant anemic pregnant women (12 cases,
17.12%). Most of the transfusion re quired in post-
partum period. No cases of reaction occurred in HbE
variant mothers and there is also no major transfusion
reaction. Mean duration of hospital stay is 5.18 day
with standard deviation 3 in HbE variant mothers and
in normal Hb variant mothers it is 4.3 days with standard
deviation 3 (P 0.05).

Total live birth was 62(88.57%) and 66(94.28%) in
HbE variant and normal Hb variant respectively (P 0.23).
Incidence of abortion (7.14% vs 4.28%; P 0.46) and
IUFD (2.85% vs 1.42%; P 0.55) was not significantly
increased in HbE variant mother than control group.
Also, in the study by Frischer H et al7  pregnancy
wastage is not increased among HbE mothers.

Among live birth babies; Mean APGAR score of
HbE variant mothers at 1st is 5.51 (SD 1.6) and & at
5th min 8.64 (SD 1.8). This different in both groups is
statistically significant (P 0.04). More newborn found
to be mild to severely depressed in HbE variant
mothers than normal Hb variant mothers (Table 3).
Possible explanation for this difference may be due to
more incidence of fetal distress, resulting in premature
birth and low birth weight baby.In a prospective study
by B Mahamuda et al8  in Bangladesh
mentioned significant increased incidence
of lower gestational age baby with low
APGAR score at 1st and 5th min depending
of severity of anaemia. Another study by
Nisha Shah et al9  found significant high
incidence of prematurity in anaemic
mothers than normal mothers.

Mean birth weight is 2.623kg with
standard deviation 0.6 in HbE variant
mothers. It is 2.721kg with standard

deviation 0.5 in normal Hb variant mothers. Mean bitrh
weight is calculated in each groups excluding abortion
but including still birth and IUFD. Maximum percentage
of birth weight are in >2.5-3.5kg that is 61.23% &
77.27% in HbE and normal Hb variant mothers. But
birth weight 1.5-2.5kg more frequent in HbE variant
mothers than normal Hb variant mothers, 32.26%
&16.67% respectively. But this difference is not
statistically significant.

SNCU admission of newborns in HbE mothers is
statistically significant (41.9% vs 24.2%;
P=0.01).Regarding neonatal complication, only
respiratory distress syndrome is significantly high in
HbE variants mothers than normal Hb variant mothers.
Other complications like jaundice, sepsis, meconium
aspiration syndrome, necrotising enterocolitis &
hypoglycemia are more in HbE variant mothers but
not statistically significant (Table 4). Slightly increase
percentage of perinatal death in HbE variant mother
but it is not statistically significant (9.2% vs 5.9%; P=
0.48). This is likely due to advanced neonatal
management in SNCU despite high frequency of
neonatal morbidity in HbE variant mothers. The high
incidence of neonatal morbidity likely due to increased
frequency of preterm birth, fetal distress, low birth
weight baby.

CONCLUSION

This study compares feto-materanl outcome in HbE
hemoglobinopathy mother with other anemic mother
but without any  hemoglobinopathy in the HbE high
prevalence area of North Bengal as this group present
in pregnancy as a special scenario.

The main outcome from this study is mean Hb
concentration is significantly lower in HbE variant

Table 3

Mean APGAR score Group E Group C P value

(n=62) (n=66)

1st min 5.51 (SD=1.6) 5.93 (SD=1.2) 0.04
5th min 8.64 (SD=1.8) 9.13 (SD=1.4) 0.04

Table 4

Complication             Group E (n=62)       Group C(n=66) P value

number % number %

Jaundice 16 25.81 11 16.67 0.21
Sepsis 10 16.13 7 10.61 0.35
Respiratory distress 8 12.90 2 3.03 0.03
Meconeum aspiration syndrome 3 4.84 1 1.52 0.28
Necrotizing enterocolitis 1 1.61 1 1.52 0.96
Hypoglycemia 1 1.61 0 0 0.29
SNCU admission 26 41.9 14 21.2 0.01
Perinatal death 6 9.23 4 5.96 0.48
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mothers than normal Hb variant antenatal anaemic
mothers with significantly more need for blood
transfusion in postpartum period for HbEvariant
mothers. Maternal hospital stay more in HbE variant
mothers than normal variant mothers for pregnancy
event. Incidence of prematurity, fetal distress, and low
APGAR score baby are significantly high in HbE variant
mothers than normal Hb variant mothers.Neonatal
respiratory distress syndrome, SNCU admission are
more in HbE variant mothers.Low birth weight baby is
not significantly high in HbE variant mothers inspite of
prematuirity.

 In high prevalence area of HbE hemoglobinopathy
adverse feto-maternal outcome is expected and regular
antenatal check-up with monitoring for fetal growth and
institutional delivery with good SNCU facility for
newborn care is paramount for  optimalfeto-maternal
outcome.

Limitations:This study is a prospective cohort
study with comparison between to groups of anemic
mothers where one group in anemic due to HbE
hemoglobinopathy and other group is anemic due to
other causes. But the different causes of anemia in
control group of mothers is not addressed, so that

group is heterogenous. In this study, outcome of normal
mothers without anemia is not compared with HbE
mothers with anemia.
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In 1981, when the world was alerted to the first case
of Acquired Immunodeficiency Syndrome (AIDS), no

one could have imagined that it would claim more than
20 million lives in a matter of 20 years. The first report
described 5 young homosexual men in whom a rare
disease, Pneumocystis carinii pneumonia had
developed. Each patient had abnormal ratios of
lymphocyte sub-groups and was actively shedding
cytomegalovirus1. In 1983, Human Immunodeficiency
Virus was isolated from a patient with lymphadeno-
pathy, and by 1984, it was demonstrated clearly to be
the causative agent of AIDS.

Cardiac involvement is more frequent in the more
advanced stages of infection and in patients with lower
CD4 counts. During the 1990s, the disease was
transformed for many patients specially in
industrialized nations from a predictably fatal infection
to a chronic condition requiring daily medication and
occasional visits to the doctor’s chamber2.

AIMS AND OBJECTIVES

1. To study cardiac chamber anomalies including
left or right ventricular hypertrophy,  and left ventricular
systolic and diastolic dysfunction.

2. To note changes in the pericardium,
myocardium and endocardium.

3. To check for lipid abnormalities and compare
them with echocardiographic abnormalities.

4. To decipher any relationship between CD4
counts and echocardiographic abnormalities.

MATERIALS AND METHODS

Study Area :

North Bengal Medical College and Hospital,
Sushrutanagar, Darjeeling.

Study Population :
Human Immunodeficiency Virus positive patients

residing in North Bengal.

Original  Article
Study of cardiac manifestations in patients with Human
Immunodeficiency Virus Infection in West Bengal

Sirshendu Pal1, Rupsha Dutta (Pal)2, Subhas Chandra Hazra3

This case control study was done on 40 human immunodeficiency virus infected patients of North
Bengal Medical College and Hospital compared with a healthy matched control group. The study was
conducted to assess the cardiac chamber anomalies along with changes in pericardium. It was also
aimed to check for lipid abnormalities and compare them with echocardiographic abnormalities and to
document the relationship between CD4 counts and echocardiographic abnormalities. Age and sex
distribution and opportunistic infections were also studied. The mean age was found to be 34.15 years
while maximum number of patients was in the age group 31- 40 years. Males outnumbered the females.
Tuberculosis was the commonest opportunistic infections followed by Candidiasis. 85% of patients
were asymptomatic from the cardiac point of view. It was obvious that total cholesterol, HDL cholesterol
and LDL cholesterol of the study group were significantly lower than the control group though this was
not the case with  triglyceride levels.  The study showed a positive correlation between CD4 count and
total cholesterol, HDL cholesterol and LDL cholesterol while inverse relation was seen with triglyceride
and VLDL cholesterol. Pericardial effusion was the commonest echocardiographic finding. Low HDL
cholesterol and LDL cholesterol were more significantly associated with pericardial effusion while low
total cholesterol and high triglyceride were more significantly associated with diastolic dysfunction.
Thus lipid levels could serve as markers for cardiac dysfunction where echocardiography is not available.

[J Indian Med Assoc 2020; 118(11):  33-7]
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Editor's Comment :
Low LDL levels and low HDL levels were more
significantly associated with pericardial effusion
while low total cholesterol and high triglycerides
were more  significantly associated with diastolic
dysfunction. Thus lipid levels could be used as
markers for cardiac dysfunction where echo-
cardigraphy is not available.
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Selection Criteria :

1. Age > 20 years.
2. Sex - Male and Female
3. Western Blot confirmed cases after preliminary

ELISA was positive.
4. Cardiac manifestations not attributable to any

other cause.

Exclusion Criteria :

1. Addiction to alcohol or cocaine.
2. Family history of cardiomyopathy, pericarditis

or storage disorder.
3. History of drug intake such as procainamide,

hydralazine, phenytoin, methysergide, doxorubicin,
etc.

4. History of zidovudine and protease inhibitor
group of antiretroviral drugs intake.

5. History of radiation exposure.
6. History of relevant trauma.
7. Patients suffering from acute myocardial

infarction, uraemia, neoplasia or other confounding
illnesses.

8. Pregnant and peripartum women.
9. Electrolyte abnormalities.

Sampling :

Random.

Study Group :

40 human immunodeficiency virus infected patients
with or without symptoms.

Control Group :

  Healthy matched control of 20 individuals not
infected with human immunodeficiency virus.

Duration of Study :

1 year (2017-2018).
Identification data was collected and detailed history

taken. This was followed by general examination and
systemic physical examination. Routine investigations
and special tests were done. Screening was done for
opportunistic infections . Principle of flow cytometry
was used for CD4 counts.

Statistical Analysis :

Mean and standard deviations were calculated.
Tests of significance used were a) Standard error of
difference between two means b) Standard error of
difference between two proportions c) Paired t-test d)
Chi-square test e) Coefficient of correlation.

OBSERVATIONS

In our study group, 8 patients were symptom free.
Mean age was 34.15 years. Maximum number of
patients was in the age group 31- 40years. In each
decade, males outnumbered the females (Table 1).

It was more common in
goldsmiths(n=8) and
drivers(n=5). In our study
group, 80% of the patients
were suffering from
opportunistic infections. The
commonest opportunistic
infection was Tuberculosis
(27.5%) followed
by Candidiasis
(20%) (Table 2).

There was a
s i g n i f i c a n t
d i f f e r e n c e
between the total
cholesterol level of
the study and the
control group
(t<0.01).

The correlation
co-efficient (r)
between CD4
count and total cholesterol was 0.31 ie, there was a
positive correlation. As CD4 count diminished, Tc (Total
cholesterol) also diminished and vice-versa. However,
there was no statistically significant difference in CD4
counts between patients with low cholesterol and those
without low cholesterol, though there was a positive
correlation between cholesterol levels and CD4 count.
This slight apparent paradox may be explained by the
fact that most of our cases were newly detected or
within the first few years of detection. It is well known
that hypocholesterolaemia is an early manifestation
of Human immunodeficiency virus infection and CD4
count might not have decreased proportionately to that
extent.

By Chi-square test, diastolic dysfunction was
significantly more in HIV infected patients with low Total
Cholesterol (P<0.001). Similarly, low total cholesterol
was significantly associated with pericardial effusion.
However, there was no significant difference between
the two groups with respect to systolic dysfunction
(P>0.05).

Paired t-test showed that there was no significant
difference in the triglyceride levels of the study and
control groups. This was perhaps because increases
in triglyceride levels occur at a later stage of HIV
infection while most of our cases were newly detected
or were within the first few years of detection.

The correlation coefficient (r) between CD4 count
and TG was -0.3 ie, there was a negative correlation
between the two. However, there was a statistical

Table 1 — Distribution of
patients according to age

Class interval Frequency

21-30 16
31-40 18
41-50 3
51-60 2
61-70 1

Table 2 — Opportunistic Infection

Opportunistic Infection No. of % of
patients patients

Candidiasis 8 20
Tuberculosis 11 27.5
Pneumonia Inc. PCP 3 7.5
Bacillary Dysentery 2 5.0
Genital Herpes 1 2.5
Syphilis 1 2.5
Toxoplasmosis 1 2.5
Cryptococcal Meningitis 1 2.5
Sinusitis 1 2.5
Hepatitis 1 2.5
Taenia Corporis 1 2.5
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difference in the CD4 cell counts between patients with
high TG levels and those with normal TG levels.
Patients with high triglyceride had significantly more
evidence of diastolic dysfunction (P<0.02). Pericardial
effusion was significantly more common in the high
triglyceride group. However, systolic dysfunction was
not affected by the triglyceride levels.

HDL-cholesterol levels in the study group were
significantly different from the control group (t<0.01).
The correlation coefficient (r) between CD4 count and
HDL was +0.42, indicating a positive correlation
between the two. There was a statistically significant
difference in the CD4 levels of the low HDL and the
normal HDL level groups. Patients with low HDL levels
were significantly more likely to have diastolic
dysfunction as compared to those with normal HDL
levels (P<0.01). Pericardial effusion was significantly
associated with the low HDL group and the association
was stronger than that with diastolic dysfunction
(P<0.001). Again there was no significant difference
between the low and the normal HDL groups with regard
to systolic dysfunction.

The LDL- cholesterol levels in our study group were
significantly different from those of the matched controls
(t<0.01). The correlation coefficient (r) between CD4
count and LDL was +0.38 indicating a positive
correlation between the two. Diastolic dysfunction was
significantly more common in those with low LDL than
in those without so (P<0.01). Low LDL was significantly
associated with pericardial effusion and the association
was stronger as compared to diastolic dysfunction
(P<0.001). However, there was no significant difference
between the low and the normal LDL levels as far as
systolic dysfunction was concerned.

Distribution of patients with echocardiographic
manifestations in particular CD4 range :

81.48% patients with CD4 counts less than 200/µl
had echocardiographic manifestations while only
7.69% of patients with CD4 counts greater than 200/
µl had echocardiographic manifestations. Since
observed difference is more than 2 times the standard
error of difference, the difference is statistically
significant and not merely due to chance.

DISCUSSION

Mean Age :
George J et al3 conducted a study on 60 HIV

infected patients and found a mean age of 30.3 years.
K.Kothari et al’s4 study of 30 patients found a mean
age of 32.76± 8.11 years. 34.9 ± 12 years was the
mean age in the study by Sircar et al5. Our study
group had a mean age of 34.15 +/- 9.39 years.

Gender :

In almost all the studies including ours, there is a
male preponderance. The exact reason is not known
but perhaps females being home bound have less
scope of high risk behavior.Also there may be a bias
of doing HIV test more in male patients. Bogaert’s J
et al6 from Rwanda, Africa reported one such study on
2824 adults of whom 1578 were men and 1246 women.
(Ratio 1.26:1). A study in Edinburgh, U.K by Brettle et
al7 enrolled 680 patients of whom 476 were men and
204 were women, giving a ratio of 2.3:1.

Clinical Manifestations :

In a study by Fink et al8, none of the 15 patients
had clinical evidence of myocardial disease.
However,on echocardiogram, almost all patients had
cardiac dysfunction. Similarly, Levy et al9, discovered
cardiac abnormalities in 53% of his patients, though
clinicians suspected none as having cardiac disease.
Blanchard et al10 found echocardiographic
abnormalities in both symptomatic (52%) and
asymptomatic (40%) patients. In our study, patients
were asymptomatic from cardiologic point of view in
85% cases.

Lipids :

We compared our study group to a matched control
group without HIV infection. It was obvious that total
cholesterol, HDL cholesterol and LDL cholesterol of
our study group were significantly lower than the control
group. Hypocholesterolemia has been documented in
various studies the world over11, 12.  Authors opine that
hypocholesterolemia occurs early in the course of HIV
infection. This is well endorsed by our study comprising
of mostly newly detected cases or cases within 1-2
years of detection.

Triglyceride levels in our study group were not
significantly different from the control group (t>0.05).
This was perhaps because hypertriglyceridemia occurs
in the advanced stages of the disease as seen in
studies by SA Mullamithai and A R Pazare12. Our study
group comprised mostly of newly detected cases.

Low HDL levels as reported in our study were also
reported from France11 and Brazil13. However, a study
from TNM College, Mumbai12 did not find statistically
different HDL levels compared to controls.

Our finding of low HDL is corroborated by C
Fernandez- Miranda et al14 and J. Constans et al15.
Our study showed a positive correlation between CD4
cell count and total cholesterol, HDL cholesterol and
LDL cholesterol while inverse relation was seen with
triglyceride and VLDL cholesterol. Similar conclusions
were drawn by A Treitinger and C. Spada et al13. J
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Ducobu and MC Payen also opined that lipid changes
are proportional to the lowering of CD4, which reflects
the severity of infections 11.

Echocardiographic Abnormalities :
In our study group, 24 patients (60%) showed

echocardiographic manifestations though only 6 (15%)
had cardiac symptoms. Among them systolic
dysfunction was present in 8 (20%), while diastolic
dysfunction in 15 (37.5%). Systolic dysfunction was
mild while diastolic dysfunction moderate in 3 (7.5%)
and severe in 1 (2.5%). 2 patients (5%) had both systolic
and diastolic dysfunction. Mitral regurgitation was
present in 4 cases (10%) while tricuspid regurgitation
in 7 cases (17.5%). 2 patients suffered from
hypokinesia of which 1 was global in distribution. There
were 2 cases of atrial septal defect which were
perhaps incidental findings. Pericardial effusion was
the commonest finding accounting for 40% of the
patients.

A study by G. Minardi et al from Italy16 on HIV
positive subjects showed a cardiac involvement in 75%
of HIV infected patients; 35% had myocardial
dysfunction, 37% pericardial disease, 31% infective
pericarditis. H.M.Steffan et al17 studied 128 patients
(28%): small to moderate pericardial effusions (n=34)
and left ventricular dilatation (n=5).

CD4 Count and Echocardiography :

81.48% of our patients with CD4 counts less than
200/µl had echocardiographic manifestations compared
with only 7.69% of patients with CD4 count more than
200/ µl. There was a statistically significant difference
between the two. GL Werneck and E. T. Mesquita et
al from Brazil reported that patients with a more
advanced infection (those with a CD4 count less than
500/mm3) had a significantly abnormal LV systolic
function and a higher incidence of  pericardial effusion
and mitral regurgitation18.

Lipids versus Echocardiographic Findings :
Hypocholesterolemia (<130mg/dl) was significantly

associated with diastolic dysfunction (P<0.001) and
pericardial effusion (P<0.02). Significant association
of high triglyceride (>150mg/dl) with diastolic
dysfunction (P<0.02) and pericardial effusion (P< 0.05)
was evident. Low HDL cholesterol level (<35mg/dl) had
a significant association with diastolic dysfunction
(P<0.01) and pericardial effusion (P<0.001). Low LDL
cholesterol level (<100mg/dl) was significantly
associated with diastolic dysfunction (P<0.01) and
pericardial effusion (P<0.001).Thus low HDL cholesterol
and LDL cholesterol are more significantly associated
with pericardial effusion than diastolic dysfunction,

while  in low total cholesterol and high triglyceride it is
just the opposite.

Thus total cholesterol and triglyceride could serve
as markers for diastolic dysfunction while HDL
cholesterol and LDL cholesterol could serve as markers
for pericardial effusion where echocardiographic
facilities are not available. However, more studies
specially large scale ones with high statistical power
are required.

Limitations :
Small study group of 40 patients limited to newly

detected patients or patients within the first 1 or 2
years of detection. Also we had to depend mostly on
our indoor patients for our study.

Conclusion :

Cardiac complications are frequently encountered
in the HIV infected population. Cardiac care providers
should implement appropriate preventive, screening and
therapeutic strategies to maximize survival and quality
of life in this increasingly treatable chronic disease.
All HIV infected patients should undergo echo to
identify sub-clinical cardiac dysfunction and implement
proper primary and secondary prevention strategies.
Lipid profiles should also be done.
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Wound care has evolved significantly in the past
century from use of conventional dressing with

normal saline (NS), and povidone iodine to the use of
sophisticated wound dressing materials, hyperbaric
oxygen chambers and the very recent regenerative
dermal substitutes. At present, several therapies
involving the administration of growth factor and collagen
granules are being investigated to accelerate the wound
healing process. Advanced wound management
techniques are needed in chronic or non-healing
wounds due to burns, diabetes mellitus or venous
ulcers. These wounds are found to have lacunae in
various stages of healing and have unusually elevated
or depressed levels of cytokines, growth factors or
proteinases1. Our study was conducted with the

objective of comparing the effectiveness of recombinant
human platelet derived growth factor (rhPDGF) and
collagen granules in healing of chronic wounds and
evaluate their role in promoting reduction in wound
size.

AIMS AND OBJECTIVES

To compare the efficacy of rhPDGF and Collagen
granule-based dressing with that of control group
(conventional dressing using NS), by measuring the
rate of reduction of wound size as a percentage of
surface area of wound.

The end point of the study was to assess the % of
wound contraction weekly for first four weeks.

The study also looked at the complications ie,
wound discharge and pain between the three groups

Original  Article
Healing of Chronic Wounds — are PDGF or Collagen granules
better and cost effective than Normal Saline ?

Shamita Chatterjee1, Arnab Mitra2, Anirban Chatterjee3

Introduction : Managing chronic wounds is challenging, often requiring prolonged dressings and
reconstructive surgery. Conventional dressings alone with normal saline (NS) may require significant
time to heal. Newer dressing materials like recombinant human platelet derived growth factor (rhPDGF)
and Collagen granules can reduce healing time and morbidity. A study was designed to compare
effectiveness of rhPDGF and Collagen granules against NS, in terms of rate of wound contraction,
reduction in wound complications and cost effectiveness.

Materials and Methods : Ninety patients with chronic wounds were randomised into three cohorts:
conventional dressing (NS), rhPDGF and Collagen granules. Wounds were categorised into three groups
based on their size. Wound area was recorded at the beginning of the study and then weekly for four
weeks. Data regarding wound size reduction, percentage of wound contraction, and presence of wound
complications were recorded and analysed.

Results : Majority patients were middle aged with male (75%) predominance. Most wounds were in
the lower limb (76%). Diabetic ulcers (43.3%) were the commonest aetiology. rhPDGF and Collagen both
showed statistically significant wound reduction (irrespective of wound size) compared to NS dressings
and showed complete healing within 4 weeks. Pain and wound discharge was three times less with
rhPDGF and five times less with Collagen. Both Collagen and rhPDGF are costlier than NS but the
reduced time to healing makes it cost effective in the long run.

Conclusion : Newer agents like rhPDGF and collagen granules can help to reduce both the time taken
for wound healing as well as its complications.

[J Indian Med Assoc 2020; 118(11):  38-43]
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Editor's Comment :
Managing chronic wounds is challenging.
Conventional dressing with normal saline alone take
significant time to heal.
Newer agents like rhPDGF and Collagen Granules
reduce both time taken for wound healing as well
as its complications.
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and cost effectiveness of using rhPDGF and collagen
granules.

MATERIALS AND METHODS

The study included 90 patients in the age group of
15 to 70 years with different types of chronic non-
healing wounds of >90 days duration. Written informed
consent of the patients and institutional ethical
committee approval was obtained. The patients were
randomized into three groups according to their
attendance in the Out-Patient Department (OPD); every
1st case was allotted to rhPDGF arm, 2nd case to
collagen granule arm and 3rd case to conventional
dressing (NS) arm. Detailed history and thorough
clinical examination was done. Baseline investigations
for haemoglobin, serum albumin, and serum blood
glucose (fasting and post prandial) levels were
performed.

 Criteria for inclusion in the study were any chronic
ulcer (>3 months) in patients irrespective of its
anatomic size and site. Wound aetiology varied from
diabetic ulcer, atherosclerotic ischemic ulcer, traumatic
ulcer, trophic ulcer to non - healing wounds of
superficial burn. Exclusion criteria were: patients with
uncontrolled diabetes (fasting blood glucose level
above 130 mg/dl and post prandial above 180 mg/dl),
serum albumin <3mg/dl, patients having underlying
vasculitis, osteomyelitis, fracture or malignancy and
on immunosuppressant therapy. Patients with
atherosclerotic ischemic ulcers underwent arterial
Doppler study and those with an ankle brachial
pressure index (ABI) <0.9 were excluded from the
study.

Wound swab was taken from all patients for
bacterial culture and sensitivity. In cases of infected
wounds, local and/or systemic antibiotics were
administered. After control of infection they were
included in the study.

 Clinical assessment of wound was performed at
initiation of treatment and at each dressing change for
all groups. Local application of rhPDGF gel, collagen
granule and NS dressings were done daily. The results
were recorded on a weekly basis. Any necrotic tissue
was removed by meticulous debridement using sterile
techniques as and when necessary, particularly at the
beginning. The presence or absence of allergic reaction
was ascertained within 48 hours of first dressing in all
the three groups.

Wounds were classified into three groups based
on longest dimension at the beginning of study

• < 5cm
• Between 5cm - 10 cm
• > 10 cm

The wound area was calculated by multiplying two
of the longest dimensions of the wound and was
recorded at the end of every subsequent week for four
weeks. Following this, the percentage reduction in
wound surface area with respect to initial area was
obtained. This assessment of wound size was repeated
once every week.

Preventive measures such as offloading of foot using
sticks, crutches or special shoes, and supportive
treatment by ensuring adequate nutrition and hydration
were used in all three groups.

Most patients were initially admitted for necessary
investigation and wound debridement. After this phase
they were followed up on weekly basis in the outpatient
clinic. Few patients with very small ulcers were
managed entirely on OPD basis.

Complications like persistent discharge from the
wound and local pain was also recorded. The presence
and extent of wound discharge was noted and recorded
on a weekly basis for each of the three groups.
Persistence of local pain at the wound site was also
evaluated. The overall cost of treatment between the
three agents was calculated at the end of four weeks
and compared.

RESULTS

Data was compiled and analysed using mean
values, standard deviation and standard error. Chi
Square test and unpaired- t test was used to test the
association of different study variables. Odds ratio (OR)
with 95% Confidence Interval (CI) was calculated to
measure the different risk factor. Significance level was
set at 0.05 and confidence interval was at 95 % level.
Statistical significance for comparing wound reduction
rate in between the various agents was done using
one way ANOVA and Mann–Whitney U test. SPSS
20 software was used for the analysis.

The mean age of the patients treated with rhPDGF
gel and Collagen granules were 45.00 ± 12.36 years
and 45.17 ± 12.25 years respectively. The mean age
of the patients in the control group (NS) was 41.53 ±
13.43. Most of the patients of study population were
males (75.6%).

Maximum number of wounds were in the lower limb
(76%) followed by upper limb (12%), back (11%) and
anterior chest wall (1%). The group wise distribution
is given in the table below (Table 1).

Diabetic ulcer was the commonest aetiology of
chronic wound amongst both males and females of
the study population, comprising 43.3% of the total
patients. The aetiological distribution is shown in Figs
1a & 1b.

Wounds less than 5 cm had mean surface area of
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11.19 ± 3.88 cm2 at the initiation of study. Wound
reduction using rhPDGF gel or Collagen granules was
better than NS in wounds of all the three groups and
was statistically significant with p value <0.05. All
wounds less than 5 cm size healed using rhPDGF gel
or Collagen granules by the end of 4weeks.

But the wounds in the control group (NS) had a
mean reduction in percentage of surface area by 68.72
± 7.09 % at the end of 4th week. The reduction in size
of the wound after 4 weeks using rhPDGF gel and
collagen granule as compared to NS dressing was
statistically highly significant (p <0.001). However, no
statistical difference in wound reduction rate was noted
between rhPDGF gel and collagen granules over the 4
weeks duration.

In wounds between 5 to 10 cm sizes, the mean
surface area of wounds at initiation of study was 38.93
± 13.85 cm2. When rhPDGF gel and collagen granules
were applied to these wounds, the mean reduction in
percentage of surface area were 77.49 ± 19.13 % and
90.49 ± 8.51%. In the control group (NS) mean
reduction was found to be 56.37 ± 7.05% at end of 4th
week. The reduction in size of the wounds after 4
weeks using statistical analysis amongst rhPDGF vs

NS and collagen vs NS was found to be significant,
with p=0.002 and p<0.001 respectively. But it was
observed that the wounds treated with collagen
granules had a better reduction as compared to
rhPDGF gel in 1st, 2nd and 3rd week with p <0.05. In
the 4th week, difference in mean reduction in
percentage of surface area between rhPDGF gel and
collagen granule was not statistically significant with
p=0.061.Thus, in wounds of size 5 to 10cm, wound
reduction using collagen granules was greater as
compared to rhPDGF gel and was statistically
significant in the first three weeks.

In wounds >10 cm size, the mean surface area of
wounds at initiation of study was 109.14 ± 64.10cm2.
When rhPDGF gel and collagen granules were applied

Table 1 — Anatomical location wise distribution of wounds
across the treatment groups

Location of Wound Aetiology NS PDGF Collagen

Lower Limb Diabetic 12 14 13
Traumatic 1 3 5
Atherosclerotic 7 3 7
Pressure 1 Nil Nil
Burn Nil 2 Nil

Upper Limb Traumatic 4 Nil 2
Burn 1 3 1

Back Pressure 3 5 2
Anterior Chest Wall Burn 1 Nil Nil

Fig 1a — Aetiological distribution of wounds

Fig 1b — Aetiological distribution of wounds with respect to the three treatment groups
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to these wounds, the mean reduction in
percentage of surface area at the end of
4weeks were 57.79 ± 16.39 % and 75.26 ±
17.28% respectively. In the NS group, mean
reduction was found to be 32.46 ± 10.38%.
The percentage reduction in size of the
wounds using rhPDGF gel and collagen
granule as compared to NS was found to be
highly significant with p<0.001 in both the cases. Also
it was seen that percentage reduction in wound size
was statistically significant using collagen granule as
compared to rhPDGF gel at the end of 4 weeks with
p=0.002.Thus, in wounds >10 cm size, collagen
granules caused greater reduction than rhPDGF gel
in all the four weeks, which was statistically highly
significant with p value <0.001.

It was also found that the rate of reduction of wound
depth was generally proportionate to the rate of
reduction of wound size by using rhPDGF gel and
collagen granule dressing.

Persistent wound discharge at end of 4weeks was
3 times less using rhPDGF gel (Odds ratio= 2.89) and
5 times less using collagen granules (Odds ratio=
5.21) as compared to conventional dressing using NS.
(Table 2)

Similarly, persistence of pain at wound site after 4
weeks, was 3 times less in case of rhPDGF gel (Odds
ratio= 3.27) and 5times less in case of collagen
granules (Odds ratio= 5.09).

Cost of therapy using collagen granules was
cheaper as compared to rhPDGF gel.

Cost of therapy using Normal Saline was much
less as compared to either of the above two agents.

Though the initial cost of therapy using rhPDGF
gel and collagen granules was high with respect to
NS dressing, it was found to be overall cost effective
due to faster healing, reduction in treatment time which
resulted in improved quality of life among patients and
quicker resumption of normal, productive life.

DISCUSSION

Though basic principles of wound healing have been
known since centuries, ideal wound dressing is not
yet a clinical reality. But novel advances are being
made towards reaching that goal.

rhPDGF is a cationic, heat stable protein stored in
alpha granules of circulating platelets.2It is the first
major human serum polypeptide growth factor shown
to be chemotactic for cells migrating into the healing
wound, such as neutrophils, monocytes and
fibroblast3,4. It is a potent mitogen5 for cells of
mesenchymal origin and enhances proliferation of
fibroblast and arterial smooth muscle cells. rhPDGF

stimulates many metabolic processes including
general protein and collagen synthesis as well as
collagenase activity. These properties suggest that
rhPDGF, delivered from platelets at the site of injury
may play an important role in the initiation of the repair
process of wounds. Furthermore, rhPDGF was the first
growth factor to be approved for the treatment of human
ulcers6.

Collagens are prolineand glycine-rich proteins that
are fibrous with long, stiff, triple stranded helical
structure comprising of three a-chains. It forms an
important structural component in connective tissue
and constitutes 25% of total protein mass in mammals.
The major collagen molecules that give tensile strength
to skin are heterotrimeric collagen type I, formed by
two a 1(I) chains and one a 2(I) chain and homotrimeric
collagen type III, formed by three a 1(III) chains.

The importance of collagen in healing has been
appreciated for a long time because the end result of
a healed wound is a scar composed of collagenous
fibres covered by epithelium. Previously, collagens
were thought to function only as a structural support;
however, it is now evident that collagen and collagen-
derived fragments control many cellular functions,
including cell shape and differentiation, migration, and
synthesis of several proteins7. The role of collagen in
improving wound healing is by stimulating fibroblast
activity. Findings suggest that cell contact with precise
extracellular matrix molecules influence cell behaviour
by regulating the quantity and quality of matrix
deposition8.

Our results indicated that rhPDGF gel and collagen
granules are far superior,  causing 2 to 3 times faster
reduction in wound size than conventional dressing
(NS) in all three categories of wound at the end of 4
weeks, and this was statistically highly significant with
p<0.001(Fig 2). Further analysis showed that baseline
ulcer size was probably an important covariate: the
difference in the rate of reduction in wound size
between rhPDGF gel and collagen granule appeared
to be larger in patients with ulcer size >5 cm size.
Collagen granules performed better than the rhPDGF
gel in the larger size wounds.

Table 2 — Occurrence of wound complications using various agents

Agent Used Persistent Odds Ratio Persistent Odds Ratio
Wound (in comparison Local Pain (in comparison

Discharge to NS) to NS)

rhPDGF gel 5 (16.6%) 2.89 3 (10.0 %) 3.27
Collagen granule 3 (10.0%) 5.21 2 (6.7%) 5.09
Normal Saline 11 (36.7%) 8 (26.7%)
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Percentage reduction in wound area using rhPDGF
gel and Collagen granules was greater than normal
saline for all classes of wound aetiology at the end of
4 weeks. Since the cases were randomly distributed,
there was unequal distribution of cases in different
etiological groups (Table 3). Thus, a definite
assumption for rate of wound healing using these
agents for a particular wound aetiology could not be
made. This is a weakness of our study.

 Our study revealed that chances of persistent
wound discharge at end of 4weeks was 3 times less
using rhPDGF gel (Odds ratio= 2.89) and 5 times less
using collagen granules (Odds ratio= 5.22) as
compared to conventional dressing using NS. Similar
outcomes were obtained in case of persistence of local
pain at wound site after 4 weeks, with 3 times less in
case of rhPDGF gel (Odds ratio= 3.29) and 5times
less in case of collagen granules (Odds ratio= 5.09).
So, the overall patient satisfaction was more using
rhPDGF gel and collagen granules due to decreased
wound related complications, less hospital stay,
ultimately leading to early mobilization. These findings
are comparable to those reported in literature9-13.

The use of rhPDGF gel and collagen granules are
more cost effective for the treatment of chronic ulcers

Fig 2 — Percentage reduction in wound area with respect to different treatment
groups over 4 weeks

than conventional treatment
modalities, despite their higher initial
cost14. This may be attributed to a
combination of factors. First, expenses
incurred in more prolonged treatment,
such as hospital visits and the need
for additional dressings, can be
avoided when healing completes in a
shorter period. Second, rapid and
complete ulcer healing may reduce the
incidence of significant morbidities
(such as amputation or infection) and
premature mortality. Consequently, the
financial burden associated with these
complications would be reduced.
Finally, the value of improved quality
of life in patients with healed ulcers

and the reduction in financial burden for patients who
return to work cannot be ignored.

Limitations of the Study :

This was a short duration study conducted only
over 4 weeks. The wound was studied in only two
dimensions. Wound volume measurement rather than
area could have been a more accurate approach of
judging results. A larger sample size would have
increased the power of the study. Different aetiologies
of wounds were included and randomised into groups
thus creating unequal groups with respect to the
treatment agent used.

CONCLUSION

Chronic wounds are a challenge to wound care
professionals and consume a great deal of healthcare
resources around the globe. With better understanding
of pathophysiology of wound healing and increasing
number of available options a paradigm change has
occurred in the approach to wound healing and
measuring outcomes.

 The results of our study reveals that overcoming
the factors contributing to delayed healing are key
components of a comprehensive approach to wound
care.  Novel approach using growth factors which
promote angiogenesis like rhPDGF gel and those that

promote tissue matrix formation like
Collagen granules show statistically
significant wound contraction at 4 weeks
following topical application, when
compared to conventional dressing using
Normal Saline. These agents also reduce
major wound complications and drastically
minimize the chances of persistent wound
discharge and local pain.

Table 3 — Average cost of therapy using rhPDGF gel and Collagen granules

Size of Wound                       Agent Used for  Dressing

 rhPDGFgela Collagen granulesb

< 5 cm 2 tubes (cost =Rs 2190/-) 1 to 2 vial (cost = Rs760 /-)
5 to 10 cm 3 tubes (cost = Rs 3285/-) 3 to 4 vial (cost = Rs1520/-)
> 10 cm 3 tubes or more 4 vial or more

a. Cost of 1 tube of rhPDGF gel containing 7.5 gm is Rs. 1095.
b. Cost of 1 vial of Collagen Granules containing 5ml is Rs. 380.
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Although individually rhPDGF gel and collagen
granules scores over Normal Saline dressing over the
same time interval, when compared with each other
there is significant improvement in wound contraction
by using Collagen granules than rhPDGF gel in larger
wounds. Though they  are expensive than normal
saline, overall the cost benefit ratio tilts in favour of
using these agents as wound morbidity is decreased
and quality of life improved among patients. More
evidence for the efficacy of current therapies is required
for their appropriate use.
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Bipolar affective disorder is a chronic, recurrent
disorder with a lifetime prevalence of approximately

1-3%, it affects men and women equally with a mean
age of onset of 19 years1.

The hallmark of bipolar disorder is episodes of mood
elevation and/or depression. The main subtypes of
bipolar disorder include bipolar I and bipolar II. Type I
with mania and usually recurrent major depression and
type II with recurrent major depression and hypomania.
Bipolar disorder has an episodic course with varying
degrees of intensity and severity, often with prolonged
periods of depression and associated comorbid anxiety
and substance use. The suicide rate for bipolar disorder
is phenomenally high, and patients are at risk of
premature death due to medical illness2. Treatment of
bipolar disorder was revolutionized with the introduction

of lithium in the 1970s and since then, it remains
standard of care in the treatment of acute mania and
prophylaxis of both bipolar mania and depression. Long
term treatment with lithium has also shown to reduce
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Background : Lithium has established efficacy in the treatment of bipolar affective disorder and is
one of the few medications known to reduce the risk of suicide. Due to its narrow therapeutic index,
drug levels are needed to monitor for toxicity. Long term lithium treatment increases risk of
hypothyroidism, hyperparathyroidism and progressive renal insufficiency. As per VA/DoD clinical practice
guidelines for management and treatment of bipolar disorder, maintenance therapy requires serum
lithium monitoring every 6 months as well as annual Creatinines, TSH and CBCs with differential counts.

Aims :To develop a program to improve the blood monitoring of patients who are on lithium to 75%
over an 8-month period at the VA Hospital in Detroit.

Methods : A retrospective audit was conducted in August 2016 of blood monitoring for all patients
who were taking lithium at the VA hospital in Detroit and compared it to published guidelines. We then
implemented a series of educational programs and reminders to improve the adherence rate.  A re-
audit was completed in March 2017. 

Results : A significant improvement in all suggested monitoring was observed after the reminders
and informative educational materials had been delivered. Serum lithium monitoring went up by 28%
and overall maintenance monitoring standards went up by 31%.

Conclusions : We were able to demonstrate improvement in the level of adherence in all of the
Guideline recommended monitoring parameters at one VA Hospital with the use of educational material
and reminders. This program may be practical for dissemination to other hospitals.
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Editor's Comment :
Lithium has established efficacy in the treatment of
bipolar disorder as well as in preventing suicidality
in affective disorders.
Lithium has a narrow therapeutic index (0.6-1.2 mEq/
L) and can lead to acute toxicity with symptoms such
as confusion, ataxia, fasciculations, cardiovascular
collapse and death.
Chronic use has been linked to deterioration in renal
function as evidenced by decreasing glomerular
filtration rate. The incidence hypothyroidism is six-
fold higher in patients on lithium as compared to
the general population.
Per the VA/DoD clinical practice guidelines safe and
effective treatment with lithium requires monitoring
lithium levels every 6 months, as well as annual
creatinines, TSHs and CBCs with differential counts.
Inadequate monitoring could be due to physicians
not placing laboratory orders or patients failing to
get their blood drawn.
Adherence to monitoring guidelines may be
improved with simple targeted interventions such
as EMR reminders and physician and patient
education programs.
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the risk of both completed suicide and lethality of
suicide3. However, since lithium has a narrow
therapeutic index (0.6-1.2 mEq/L), drug levels are
needed to monitor for toxicity. Chronic use has been
linked to deterioration in renal function as evidenced
by decreasing glomerular filtration rate. The incidence
of hypothyroidism is six-fold higher in patients on
lithium as compared to the general population. Lithium
is associated with hypercalcemia/hyperpara-
thyroidism4. It can also cause increase in white cell
lines and platelets5. To ensure safe and effective use
of lithium, clinical practice guidelines (Table 1)
recommend periodic, routine serum monitoring of
lithium levels, thyroid stimulating hormone (TSH), and
renal function6.

Despite the recognized need and availability of
guidelines local audits tend to find lithium monitoring
inadequate. For instance, one retrospective audit7 found
that that 7% of patients did not have a lithium level
measured, for over a year after lithium was started,
and another retrospective audit8  showed that 1/3 of
the patients had no record of results for urea and
electrolytes or TSH in the last year. In 2016, the
American Association of Poison Control Centers cited
6,901 reports of lithium toxicity cases; 157 were
considered to have major medical outcomes and 3
deaths occurred8. In the same year, the Veterans Health
Administration (VHA) in America, released a bulletin10,
after a patient who had not had serum lithium level
drawn for years and was admitted to the intensive care
unit with lithium toxicity. The bulletin noted that 24%
of patients prescribed lithium at a local Veterans Affairs
(VA) Hospital had not had a lithium level drawn in the
past year. The bulletin highlighted the use of VA/DoD

(Veterans Affairs/Department of Defense) guidelines
for lithium monitoring, where patients must have a
documented serum lithium level in the past 6 months,
and an evaluation of renal function, thyroid function
and complete blood count (CBC) in the past year11.

This prompted us to examine our lithium monitoring
habits at our VA hospital in Detroit. Upon reviewing
the National VA Psychotropic medication safety
database, we found that adherence to lithium
monitoring guidelines at the Detroit VA, was below
the national average. This prompted us to initiate a
Quality improvement (QI) project aimed at improving
lithium monitoring habits at the Detroit VA.

AIMS

We aimed to increase adherence to serum
monitoring guidelines in patients on lithium to 75%
over a 8-month period at the VA Hospital in Detroit,
Michigan, USA.

MATERIALS AND METHODS

Our project is based on the “Plan, Do, Study, Act”
framework13, which is a cyclical 4 step problem solving
model, widely implemented in quality improvement
projects (Fig 1).

Our project was conducted between August 2016
and March 2017, at the VA Hospital in Detroit,
Michigan. Of note, the VA Hospital system is the
largest integrated health care system in the United
States, serving Veterans or persons who have served
in the United States military.

First, a retrospective Electronic Medical Record
(EMR) audit was done on all patients with prescribed
lithium over the past year. Each patient’s last lithium
levels, TSH, creatinine and CBCs were checked to
see if they were completed per VA/DoD monitoring

guidelines. This was
r e c o r d e d
categorically as
“completed” or “not
completed” on
Microsoft excel.
Since our project
was based at a VA
Hospital, we chose
to apply the VA/DoD
guidelines.

Failure to adhere
to guidelines was
defined as being
prescribed lithium
but with incomplete
implementation of
lithium monitoring

Table 1 —  Clinical Practice Guidelines for safe and effective use of Lithium

Guideline Serum Lithium Renal Endocrine Tests

APA Every 6 months During first 6 months: Duringfirst 6 months: Urea, Creatinine, TFT,
every 2-3 months once or twice ECG
Thereafter every thereafter every
6-12 months 6-12 months

BAP Every 3-6 months Every 12 months Every 12 months Creatinine, eGFR, TSH

NICE First year : Every Every 6 months Every 6 months BMI, Urea, Electrolytes,
3 months Thereafter Calcium, eGFR, TSH
Every 6 months

ISBD Every 3-6 months Every 3-6 months At 6 months and TSH, serum calcium,
thereafter yearly urea, creatinine, weight

CANMAT Every 3-6 months Every 3-6 months At 6 months and TSH, serum calcium,
thereafter yearly urea, creatinine, weight

VA/DOD Every 6 months Every 12 months Every 12 months CBC, TSH, Creatinine

APA: American Psychiatric Association; BAP : British Association for Psychopharmacology; NICE : National
Institute for Health and Care Excellence; ISBD : The International Society for Bipolar Disorders; CANMAT:
Canadian Network for Mood and Anxiety Treatments; VA/DOD: Veteran Affairs / Department of Defense
[Table Modified from Malhi et al. (2017)]
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guidelines. Based on EMR review, our QI team
determined that barriers to adherence were either
physician related, patient related, or procedure related.
Patient related barriers included failure to get blood
drawn following physician lab orders and failure to
attend follow up appointments. Physician related
barriers included failure to order laboratory studies per
guidelines. (Physicians refer to Psychiatrists as well
as primary care physicians (PCPs). Procedural barriers
refer to either inadequate communication of test results
between labs as well as inadequate communication
about lithium monitoring between clinical teams.

As physician and patient barriers were more
common and easier to address, we designed the
following interventions: an electronic notification
reminding physicians that patients’ labs were due.
These notifications were added
manually to the patients’ electronic
chart, essentially “flagging” certain
patients that were delinquent on their
labs. Physicians were also provided
paper educational materials on VA/
DoD guidelines. Interventions for
patients included mailing paper
educational information, with
information on lithium toxicity as well
as monitoring schedules with emphasis
on getting lab tests in a timely manner.
Interventions were placed once, and
then after 8 months, and post-audit
data was recorded from the EMR.
Procedural barriers were not addressed
at this time. This project did not require
any funding and therefore, there was

no conflict of interest.
RESULTS

Of 107 patients, prescribed
lithium,42 (39.3%) did not have adequate
lithium monitoring. Of these 42 patients,
61% had completed all recommended
labs per guidelines, 65% had a lithium
level drawn, 80% had a TSH, 86% had a
creatinine, 86% had a CBC per
guidelines. While our pre-intervention
analysis included 42 patients, over the
span of the project, 7 patients (17%)
were dropped ie, 5 stopped receiving
lithium, 1 was incarcerated and 1 was
transferred to another VA Hospital.
Therefore, post audit analysis was
conducted on 35 patients only.

Post intervention, adherence to all
VA/DoD guidelines increased from 61%

to 92%. Specifically, TSH increased to 96%, CBC
increased to 98% and serum creatinine increased to
100% (Fig 2). The disparity in the above numbers is
because, while some physicians ordered all labs at
once, some did not. That would account for the
disparity reflected in Fig 2. Of note, this did not affect
the analysis of our data.

At baseline physician barriers were noted in 12
cases, patient barriers noted in 21 cases and
procedural barriers noted in 9 cases. Post intervention,
in 7 out of 12 cases, physicians placed orders per
guidelines, and in 14 out of 21 cases patients obtained
blood draws.

DISCUSSION

Although there are evidence-based guidelines for
the monitoring and prevention of lithium toxicity, optimal

Fig 1

Fig 2 — Guideline Compliance Rates, Pre versus Post Interventions
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serum monitoring has been a challenge. Our QI
program was able to raise adherence to therapeutic
drug monitoring per guidelines to 92% over a period of
8 months. Our interventions were simple and targeted
towards prescribers and patients separately.

The EMR reminders and physician education were
most helpful, in that, they led to lab orders being placed
per guidelines.However, as they were placed
simultaneously it was difficult to discern which was
more effective. Due to our success, our EMR reminder
was permanently embedded as an automatic pop up
for all patients being prescribed lithium.

To improve current standards, future interventions
will need to be introduced at every step of administering
lithium, including initiation, monitoring and follow up.
Patient education must be introduced at every level.
Use of QI tools such as patient lithium level log-books
may be beneficial. Collaboration between Psychiatrists,
primary care doctors, laboratories and medical
administration is key. Primary care doctors, often
monitor kidney and thyroid function and may pick up
lithium toxicity early. Since our patient barriers were
primarily related to missing follow up, administrative
staff may provide telephone reminders, asking that
patients with active lithium prescriptions get their labs
drawn. A central lithium registry will improve
communication and help trend lithium monitoring
trends in a better manner.

LIMITATIONS

Limitations to our program include a small sample
that was population and locality specific (veterans only).
Its setting in a VA Hospital with access to a national
VA Psychotropic medication safety database and an
EMR with the option of electronic notifications, make
it difficult to generalize to other settings. Using our
local (VA/DoD) guidelines made comparison of our
findings with other audits difficult. Even though all
patients had active lithium prescriptions, some had
no lithium levels drawn in the past year. This made us
wonder if these patients needed lithium monitoring at
all. Individual factors such as psychiatric diagnosis,
non-compliance, special populations may influence
clinical decision making, suggesting that guidelines
may not resemble real-world scenarios. In other words,
although our QI project raised adherence to monitoring
guidelines, this is unlikely to be associated with
improved outcomes15.

CONCLUSION

In conclusion, we showed that quality of health care
practice may be improved by simple, low cost
interventions such as EMR reminders and education
programs. However, enhancing current practices may

require better patient education programs and
collaboration between physicians and other stake
holders. Finally, feedback from more QI cycles is
needed to see if our interventions are sustainable.
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Ischemic Stroke is an episode of neurological
dysfunction caused by focal brain, spinal cord or

retinal infarction1. Ischemic Strokes (IS) occur when
an artery to the brain is blocked (occluded), typically
by occlusion of the vessel by thrombosis or migration
of a blood clot (embolus). This deprives the brain cells

supplied by that artery of essential oxygen and
nutrients2.

Stroke has a high fatality rate in India3,4 and
Intracranial Arterial Stenosis (ICAS) is known to be a
common cause of IS in the Asian population5. ICAS
has a prevalence of 20-53% depending on the
population being studied3-6. There is limited awareness

Original  Article
Prevalence, Demographics and Risk Factors of Intracranial
Stenosis in Ischemic Stroke Patients Admitted at a Teaching
Government Hospital in Central Gujarat

Ashka Shah1, Himanshu Rana2, Chirag Rathod3, Anavi Sheth4

Introduction : Ischemic Strokes (IS) occur when an artery of brain is occluded by thrombosis or
embolus.It can be caused either by large artery atherosclerosis, cardioembolic source, small vessel
disease and in some rare cases such as hypercoagulable state or in few cause can’t be determined
(cryptogenic stroke). We chose to compare Intracranial Arterial Stenosis (ICAS) IS with non-ICAS IS
patients to determine whether particular risk factors,demographics or clinical characteristics were
particularly associated with ICAS.

Material and Method : We collected data of 153 stroke patients admitted at GMERS General Hospital,
Gotri, Vadodara for three months from March 2018-May 2018.Out of which 50 IS patients passed our
inclusion criteria.  Their history, laboratory values and imaging. MRA and CTA imaging results were
assessed and recorded. Statistics was carried out using Excel, MedCalc and Graph Pad Prism. 

Results : In our study, out of 73 Stroke patients, 21 (29%) were diagnosed as stenotic and classified
as ICAS. The remaining IS were classified as Non-ICAS. Among the IS patients (N=50), ICAS accounted
for 21 (42%); females had a dramatically lower Time since onset (TSO) than males, with few arriving
within one hour. Majority (71.4%) of the males iarrived after 24 hours while half (53%) of the females
arrived after 24 hours to the hospital. The TSO was longest in rural lower-middle class patients (mean
20 days). On comparison of age,median age was higher in ICAS than non-ICAS patients.High neutrophil
count  was found both in ICAS as well as Non-ICAS groups and neutrophil to lymphocyte ratio (NLR) was
different between both the groups.Tobacco and Alcohol abuse, Diabetes Mellitus were major risk
factors.Cardiac disorder were seen in very few patients whereas Past Stroke event had occurred in
several of the IS patients, with no significant differences observed in the two groups (ICAS and non-
ICAS) studied.

Conclusion : Demographics, risk factors and laboratory values were obtained from all the patients.
Higher proportion of males was observed in all IS patients, Lower-middle class patients had the longest
TSO. There was no significant difference in risk factors. Significant difference in neutrophilia was
striking and showed strong inverse relationship to lymphocytes in ICAS IS patients and moderate
inverse relationship in non-ICAS IS patients. [J Indian Med Assoc 2020; 118(11):  48-52]
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Editor's Comment :
Time Since Onset plays a major role in delayed
treatment in Rural and Lower-middle class
population.
Diabetes Mellitus, Tobacco, Alcohol and cardiac
illness forms a major risk group.
Early recognition of the risk factor, awareness of
stroke and early treatment shall be helpful.
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in India7 and particularly in Gujarat6 about the
symptoms and risk factors of stroke.  Indian population
is diverse ethically as well as socio economically and
so, could be exposed to different modifiable and non-
modifiable risk factors. In a developing country such
as India, communicable and chronic diseases pose a
combined burden and pose additional challenges from
socio-economic and availability of resources
perspective7.

Knowing the risk factors, demographics and
prevalence of ICAS helps in better diagnosis and
subsequently prognosis, outcome and management
of the patients. Furthermore, ICAS IS is known to be
associated with higher rates of recurrent stroke8,9. So,
it is important to identify, diagnose and treat the
patients early as well as develop a better understanding
of the etiology. It would be of great benefit to understand
the factors that might influence the etiology of stroke
in a larger future study and thus help in the proper
management (aggressive medical therapy,
management of risk factors and/or intervention such
as percutaneous transluminal angioplasty and
stenting), as well as prevent recurrence10-12. Only few
study found in Gujarat area.

So, the overall objective of the study was to
determine the prevalence of IS and also to identify
specific risk factors associated with ICAS among all
patients admitted with IS at a Government Hospital.

MATERIALS AND METHODS

Study Design : The study design was prospective
and analytical for all IS patients. A Case Record Form
was prepared by the investigator.

Study Setting : Tertiary care teaching hospital
(GMERS General Hospital)

Ethics : All ethical guidelines will be followed as
per ICMR. The study protocol was approved by the
institutional ethics committee and guidelines were
adhered to throughout the study. All data was collected
and analyzed by the investigator.

Inclusion and Exclusion criteria : All patients
were admitted in the medicine department  with stroke
were included. Patients included were all those with
strokes and in which Magnetic Resonance
Angiography (MRA) and/or Computed Tomography
Angiography (CTA) imaging of intracranial vessels was
performed. Patients were excluded if MRA/CTA had
not been performed.

Participants or guardian of all participants were
explained about the nature of study in detailed. And
written informed consent was taken.

Sample Size:  In present study, total 153 patients
with stroke were assess. Out of that  total 50 patients

could be included according to inclusion and exclusion
criteria.

Study Procedure : A Patient Study ID number was
assigned to every patient and we collected data on
Age, Gender, Height, Weight, Waist, BMI, BP,
Residence (Rural/Urban), Socio-economic Status,
Education, Diet (Vegetarian or Non-Vegetarian), Stroke
date/time, Time since onset. Socioeconomic Status
was classified according to the modified Kuppuswamy
scale13.

Additionally, the following risk factors were
assessed based on prior history and laboratory results/
blood pressure and were noted in the questionnaire:
Diabetes Mellitus, Hypertension, Exercise, Smoking/
Tobacco abuse, Alcohol, Family History of Stroke,
Cardiac disorder, Past Stroke event. Laboratory
analyses (Hb, CBC, Blood glucose) were included in
the study to determine any risk factors which may not
have been evident in the history. MRA and CTA were
performed by the hospital-affiliated imaging facility for
the patients enrolled in the study. Interpretation of the
imaging results was done under guidance of qualified
Radiologists and Neurophysicians.

Strokes were classified into subtypes based on Trial
of ORG 10172 in Acute Stroke Treatment (TOAST)
classification2.   MRA and CTA imaging results were
assessed and recorded.  The cross-sectional nature
of this study limited our data to one time point, which
included imaging, history and laboratory values.

Data Analysis: Data was collected and tabulated
using Microsoft Excel. All data analysis and tabulation
was performed using Excel, MedCalc and Graph Pad
Prism. Means and Median values along with Standard
deviations were calculated. Categorical data was
analyzed using univariate and multivariate Chi Square
analysis or Fisher’s exact test. Continuous variables
were analyzed using unpaired t-tests and linear
regression. Results were considered significant if the
p value was less than 0.05.

RESULTS

In Fig 1, the percentage of patients that present
with ICAS among the IS patients.

Tables 1 and 2 show the comparative demographics,
clinical characteristics and risk factors of ICAS patients
and non-ICAS patients. No significant difference was
seen between the two groups for all parameters except
Neutrophils, which were significantly higher in the non-
ICAS group. Lymphocytes trended towards higher
mean in ICAS, although it was not significant at p<0.05.
Males were clearly predominant in the ICAS group
(67%).

In Fig 2, comparison of age (medians shown by

49



 JOURNAL OF THE INDIAN MEDICAL ASSOCIATION,  VOL 118,  NO 11,  NOVEMBER 2020

horizontal line) is
shown for both
groups. Although
median age was
higher in ICAS
than non-ICAS
patients, no
s t a t i s t i c a l l y
s i g n i f i c a n t
difference was
seen.  In Fig 3,
the mean time
since onset
(TSO) in days is
plotted on the y
axis, with error
bars showing
s t a n d a r d
deviation, against
the stroke
subtype and
gender on the x
axis.  Males had
longer mean TSO
than females.
This held true

irrespective of whether the stroke was ICAS or non-
ICAS IS.  In addition to the gender differences seen in
TSO, we observed a difference based on socio-
economic status as well. Individuals belonging to the
lower-middle socio-economic strata showed the
longest TSO, as shown in Fig 4. This held true for
both rural and urban residing patients. However, the
rural lower middle class patients showed the highest
TSO at 20 days. Diabetes Mellitus, Hypertension, Past

history of Stroke in ICAS patients were not mutually
exclusive risk factors, as shown in the Venn diagram
in Fig 5. Tobacco and Alcohol abuse although prevalent
(Table 1) in both ICAS and non-stenotic patients, did
not show any remarkable difference. However, of the
ICAS patients with history of Diabetes Mellitus, over
80% also had history of Tobacco and/or Alcohol abuse.
Cardiac and Respiratory disorder were seen in very
few patients
whereas Past
Stroke event
had occurred in
several of the
IS patients,
with no
s i g n i f i c a n t
d i f f e r e n c e s
observed in the
two groups
(ICAS and non-
ICAS) studied.

Fig 6 shows
the inverse
c o r r e l a t i o n
seen between neutrophils and lymphocytes in stenotic
and non-stenotic IS patients. The regression analysis
showed strong inverse linear correlation (R2=0.89)
between neutrophils and lymphocytes in stenotic and
a moderate inverse correlation in non-stenotic patients;
the slope was also more negative in ICAS.

DISCUSSION

In present study demographics appeared similar
to those reported in other studies from South India
and event same region3,6. In a multinational study
published in 2013, data was compared from
Prospective Hospital Stroke Registries in China (n =
752 acute stroke patients), Germany (n = 96054), India

Table 2 — Laboratory Values (means)

Demographics ICAS Non-ICAS p-value
(N=21) (N=29)

Hb 12.81 12.80 0.981
PCV 38.94 39.60 0.497
MCV 84.81 87.28 0.490
MCH 27.51 28.54 0.466
MCHC 32.33 32.74 0.268
Total RBC 4.79 4.50 0.224
Total WBC count 10719 10181 0.647
Neutrophils 68.9 74.8 0.028
Lymphocytes 20.5 16.8 0.102
Eosinophils 3.8 2.7 0.179
Monocytes 6.2 5.6 0.272
ESR 45.6 55.5 0.531
PLT 2.7 3.1 0.396

Fig 1 — the percentage of patients that present with ICAS
among the IS patients

Table 1 — History and Risk Factors

Demographics ICAS Non-ICAS
(N=21) (N=29)

Males/Females 14/7 21/8
age (median) 65 55
age (mean) 62 55
education
None 4 7
Upto 5th Standard 6 9
5th-10th Standard 6 5
10th pass to 12th pass 3 4
Graduate 2 4
residence
Rural 9 12
Urban 12 17
Socio-economic status
Lower 11 16
Lower-Middle 5 6
Middle 5 5
Upper-Middle 0 2
Vegetarian 13 23
Time since onset (mean) 4.7days 3.1days
Diabetes Mellitus 6 15
Hypertension 11 20
Past H/O Stroke 10 14
Tobacco 7 8
Alcohol 3 5
Cardiac History 10 18
Respiratory history 5 2

Fig 2 — comparison of age among ICAS and non-ICAS patients
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(n = 1500), and Iran (n = 1392) to determine gender
distribution of stroke patients and associated factors14.
Gender distribution was highly different between
countries. For example, whereas India and China
showed a male preponderance, Iran had more females
in their stroke patient population.  In the current study,
a gender difference was apparent in our sample of
patients – there were more men who were admitted
with IS than women, both in ICAS and non-ICAS
patient categories.

The present study
shows among all IS
patients, females had
a dramatically lower
Time since onset
(TSO) than males, with
few of them arriving
within one hour.
Majority (71.4%) of the
males in our study
arrived after 24 hours
while half (53%) of the
females arrived after 24

hours to the hospital. This may indicate a possible
heightened awareness of the critical nature of stroke
among the small proportion of women that reached
the hospital. Further, the TSO was longest in rural
lower-middle class patients (mean 20 days). This length
of time is much longer than that reported by other
studies in our region and elsewhere3,5,6,15. This sheds
light on a major area for improvement for timely care
of patients in a Government Hospital setting. Future
directions of our study would be to increase stroke
awareness in the community.

An observation that stood out in this study was the
large number of patients with a high neutrophil count
both in ICAS as well as Non-ICAS groups. In addition
to the unusually high count of neutrophils in several
patients, we also noted a statistical difference in the
mean neutrophils between the ICAS and non-ICAS
groups. We also assessed the neutrophil to
lymphocyte ratio (NLR) but there was no statistical
significance between the NLR of the 2 groups.
Previously, high neutrophils have been shown to be

Fig 3

Fig 4 — Relation between time since stroke onset and
socioeconomic status in ICAS patients

Fig 5 — Diabetes Mellitus, Hypertension, Past history of Stroke in
ICAS patients

Fig 6 — correlationbetween neutrophils and lymphocytes in stenotic and non-stenotic IS patients.
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associated with recurrent strokes15. This relationship
warrants further investigation in future studies
comparing ICAS and Non-ICAS and neutrophil
involvement. ICAS IS association with higher rates of
recurrent stroke8,9 is dependent on the time window
following first event and unfavorable outcome is more
likely in older patients6,16. It is important to identify,
diagnose and treat the ICAS IS patients early as well
as develop a better understanding of the etiology to
improve outcome.

This study provides insight for future investigators
who can focus on taking a proactive approach to
implement preventive measures. In-hospital
psychological, medical and follow-up care may not be
a feasible option for many patients and their families,
and community involvement in Stroke prevention and
care might be a better way to tackle this issue. The
constraints to arriving at the hospital in time as well
as the costs associated with in performing required
tests and retaining patients until treatment is complete
is a major hurdle that needs to be addressed. Stroke
awareness campaigns would be of great benefit for
long term involvement of the community in prevention
and care.

The major limitation of the study is less sample
size which is mainly because the total duration of the
study. As most of the patients admitted belonged to
lower socio-economic strata, imaging was not
available/done for all patients owing to their economical
limitations. That also decrease recruitment rate in the
study.

In conclusion higher proportion of males was
observed in all IS patients, however the small number
of females admitted all came in a much smaller time
window following onset than males. Lower-middle
class patients had the longest TSO, both from rural
and urban residential areas. No significant differences
were obtained for most risk factors and laboratory
values that were assessed owing to small sample size.
Significant difference in neutrophilia was striking, and
showed strong inverse relationship to lymphocytes in
ICAS IS patients and moderate inverse relationship in
non-ICAS IS patients.
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Those so-called Pyogenic infections are usually
characterized by local inflammations, the cause

of which has been attributed to be due to pyogenic
bacteria that can produce the accumulation of dead
leukocytes and infectious agents commonly known
as pus. Such infections of the human skin and soft
tissue infections are caused during or after trauma,
burn injuries and surgical procedures resulting in
production of pus2. One of the most common causes
of health care infection  is the Surgical site infection
with a reported rate of 2 to 20%3. A team led by World

Health Organization researchers found developing
countries carry much higher infection rates than the
developed world and it is said “poor nation face: greater
hospital infection burden”4. In India, the wound sepsis
ranges from 10% to 33% in its occurrence5,6.

Wound infections are contributed both by aerobic
and anaerobic bacteria leading to significant morbidity,
prolonged hospitalization which have great economic
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Bacterial Profile with Antimicrobial Sensitivity Pattern of
Different Pyogenic Infections Treated in a Tertiary Care
Hospital at Kolkata
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Background :  It is pertinent that in order to mitigate the burden and its associated complications of
pyogenic infections, a robust antimicrobial therapy is the need of the millennium. The world is very badly
hit by the recent era of antibiotic resistance. This has posed an impediment to the treatment options
which has been much been curtailed.

Objective : To identify the spectrum of causative organisms from pus cell, to find out pattern of
antibiotic susceptibility of most predominant microbial agents. Methodology: A descriptive Cross-
sectional study was carried out from 26thJuly 2016-25th July 2018 in the Department of Microbiology,
Calcutta National Medical College, Kolkata involving all the 90 and 370 specimens of Pus and Wound
swab collected via recommended procedure from the patients attending OPD and admitted in IPD and
sent for culture and sensitivity testing. Specimen belonged to post-surgical complicated cases were
140 and rest of the samples were not related to surgery.  Results: Culture was positive in 54.12% with
slight dominance of male gender and in 21-40 years age group.  Maximum comprised of Staphylococcus
aureus species of organisms (43.48%) which showed high sensitivity to the drugs Erythromycin,
Vancomycin, Doxycycline with one fourth Methicillin resistant strain. The second predominant organism
was the gram-negative species Klebsiella sp.  (23.91%) found to have maximum sensitivity to Colistin,
Imipenem, Amikacin, Levofloxacin and Gentamicin.

Conclusion : In clinical practice Pyogenic skin infections are mainly resistant to one or more of the
antibiotics, thereby limiting the treatment options. It is pertinent to have an antibiotic policy of health
facilities for treatment of patients and reducing resistance.

[J Indian Med Assoc 2020; 118(11):  53-8]
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Editor's Comment :
Antibiotic Resistance has been a great challenge
over the years. This has been aggravated by several
factors like sell of OTC Drugs, Self-medication etc.
In this new era of Emerging and Re-emerging
infections, it is of utmost importance to be very
vigilant on Antibiotic Policy.
In this regard, every sample of Pyogenic Infection in
tertiary care hospitals must be screened for
bacterial profile with antimicrobial sensitivity
pattern. this will not only reduce the burden of
additional health costs, but can also help in
developing a SOP of a robust antimicrobial therapy.
Antibiotic stewardship is the call for the new
Millennium.
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implication7. The emerging antibiotic resistance among
pathogenic bacteria is viewed as serious threat to the
public health worldwide. It has been observed that pus
infections are mainly caused by Multidrug-resistant
Gram-negative bacterial strains such as E coli,
Klebsiella pneumoniae, Acinetobacter baumannii,
Pseudomonas aeruginosa and Gram-positive
methicillin-resistant Staphylococcus aureus (MRSA)
and that too due to irrational prescribing habit8-10. As
a result of emergence of multidrug-resistant bacteria,
the treatment options have become limited in
nature10,11. Few studies have shown a predictable
bacterial profile and their antibiogram in certain
areas12. Those clinicians who wants to initiate empirical
treatment to his patients while laboratory culture
reports are awaited can employ this strategy13,14. Thus
our study mainly intended to develop a reliable data
base about the bacterial profile.

Objectives :
1. To identify the spectrum of causative organisms

of infection from the pus cell
2. To find out the pattern of antibiotic susceptibility

of most predominant causative organisms
MATERIALS AND METHODS

Our study is a descriptive Cross-sectional study
which was undertaken in the Department of
Microbiology, Calcutta National Medical College, for
a period of over two years (26th July 2016- 25th July
2018) involving all 850 specimens of Pus and Wound
swab which were  sent for culture and sensitivity
testing. Specimens collected from out-patient-
department (OPD) were 90 in number and 370 were
drawn from in-patient-department (IPD). From cases
with post-operative complications 140 samples were
collected and rest of the samples was not related to
surgery of any kind.

Study tools and Reagents: Swab stick, sterile
test tubes, Petri plates, inoculating loops, spirit lamps,
cotton, incubator, microscope, glass slide and cover
slip, blood agar, MacConkey agar, Mueller Hinton agar,
Gram stain reagents, antimicrobial discs.

Control stains: Staphylococcus aureus ATCC
25922 and E. coli ATCC25923.

Specimen collection: A complete medical history
with reference to onset, duration and progress of lesion
and other relevant history was obtained. Then the
specimens were collected by maintaining all aseptic
measures, after cleaning the area around the lesion
with 70% ethanol. Samples of pus were collected by
a sterile swab stick or in sterile test tube. No sample
was taken for anaerobic culture.

Culture of pus sample: Specimens were
transported within two hours of collection. This was

followed by processing on blood agar and MacConkey
agar media by streaking method. Simultaneous gram
staining was done directly from samples. His procedure
was soon followed by incubating the culture plates at
37oC for 24 to 48 hours. The growth was noted from
the colony and it was stained by gram staining.
Following that, the biochemical tests were performed
based on the organism.

Gram stain: The pus cells and the bacterial
morphology, arrangement and the number of different
types of organism were noted from direct stain. The
colony morphology and strain from colony was
correlated with previous direct stain.

Biochemical tests for gram positive bacteria were
catalase, slide coagulase, tube coagulase and for gram
negative isolates of test Indole, TSI, Citrate, Urease,
Oxidase tests were performed routinely.

Using antimicrobial discs on Mueller Hinton agar
applying the Kirby Bauer disc diffusion method
(according to CLSI guideline), the sensitivity pattern
was recorded.

Collected data were compiled in Micro soft excel
and described by estimating various proportions.
Displaying of data was achieved via tables and charts.
The study was carried out after obtaining approval of
the Institutional Ethics Committee.

RESULTS

Total 850 specimens of pus were collected and
processed with slight higher male preponderance
(52.94%). Out of 850 pus samples, 460 (54.12%)
showed growth with a male-female ratio of 1.09:1.0
(52.17% versus 47.83%). Around nine percent (8.69%)
of the isolates were polyorganism. Majority of the culture
positive participants belonged to the age group of 21-40
years closely followed by 41-60 years comprising of
43.48% and 34.78%, respectively (Table 1).

In this study gram positive organisms were found
predominate with S (43.48%) on the top followed by
gram negative Klebsiella species (23.91%).

Antibiotic susceptibility percentage: Analysis
revealed that one fourth of the S aureus isolates showed
resistance to Methicillin having sensitivity towards
Linezolid and Vancomycin. The S aureus sensitive to
Methicillin was also found to have good sensitivity to
Doxicycline, Gentamycin, Levofloxacin and
Vancomycin combination (Table 2).

In the study the most predominant species of
organisms were found to be S aureus (43.48%) which
showed high sensitivity to the drugs Erythromycin,
Vancomycin, Doxicycline. (Table 3)

The second predominant organism was the gram
negative species Klebsiella sp (23.91%) which was
followed by Acinetobactor sp (13.04%) , Pseudomonas
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aeroginosa (6.52%) and E Coli (4.35%). The gram-
negative species were found to have maximum
sensitivity to the drugs like Colistin, Imipenem,
Amikacin, Levofloxacin and Gentamicin (Table 4).

DISCUSSION

Age group :
Khanam RA et al observed in their study that around

four out of every ten participants (42.0%) belonged to
the age group of 20 to 40 years in concurrence to
43.48% in the present study2. From their study done
at Kathmandu Razza MS et al also concluded that
the maximum prevalence of the infection  was prevalent
in the age group 21-40 years15.

Gender distribution :
The present study shows that males were found to

be predominant (52.94%) as well as among the culture
positives (52.17%) too. Khanam RA et al also reported
higher proportion (56.1%) of male specimen2. Rao
DVMVSVR et al observed that among the culture
positive cases 58.82% were male13. Similar
observations also made by Kamble P et al (67.0%),
Mudassar S et al (64%), Mohammed A et al (59.10%),
Muluye D et al (54.8%), Sudhaharan S et al and Khan
I et al (59%)16-21.

Culture positivity :
Analysis of the present

study revealed culture positivity
in 54.12% of all specimens
and 8.69% showed
polymicrobial growth.  In a
study by Sangwan J et al. that
worked on 438 pus samples,
about 72.6% of the culture

showed positivity, surgical wards (39.7%) being the
major contributor. Out of positive samples 82.3% were
monomicrobial and 17.7% polymicrobial1. In majority
(61.8%) of the cases aerobic culture was positive as
observed by Khanam RA et al2.

Kamble P et al reported growth in 92.0% of
specimen out of which 85.87% cases showed
monomicrobial16. In a study conducted by Rao
DVMVSVR et al. about 89.47% of the cases yielded
positive culture of which 95.09% was revealed to be
pure bacterial isolates13. Sen M et al showed 59.38%
samples to have single growth22. Kumari Pilli H P et al
reported 21% culture positivity23. Shama M et al
reported 73% culture positivity24. 83.9%. of the reported
bacterial case was positive in a study by  Mohammed
A et al18. Muluye D et al found 70.2% culture
positivity19. Another study by Sudhaharan S et al
revealed that mono-microbial infections were found in
93.2% patients whereas combined infections with
growth of two pathogens in 6.8%20. In their study Subha
M et al25. observed 59.92% culture positivity having
concurrence to the observation of growth in 61.11% of
isolates made by Ghosh A et al26.

Table1 — Distribution of participants showing growth of
organism as per age group and Gender (N=460)

Age (Yr) Group Male No (%) Female No (%) Total No (%)

1-20 30 (6.52) 50(10.87) 80(17.39)
21-40 90(19.57) 110(23.91) 200(43.48)
41-60 110(23.91) 50(10.87) 160 (34.78)
61-80 10(2.17) 10(2.17) 20(4.34)
Total 240(52.17) 220(47.83) 460 (100)

Table 2  — Distribution of participants showing growth of
Gram positive S aureus with its antibiotic sensitivity (n=200)

Strain Frequency (%) Antibiotics to
which Sensitive

S aureus (MRSA ) 50 (25.0) LZD, VAN
S aureus (MSSA) 150 (75.0) DOX, GEN, LVX.VAN

MR/SSA= Methicillin resistant/sensitive S aureus,
LZD = Linezolid, VAN = Vancomycyn, DOX = Doxicycline,
GEN = Gentamycin, LVX=Levofloxacin,
LVX.VAN = combination of Levofloxacin & Vancomycin

Table 3 — Distribution of participants according to antibiotic susceptibility of gram-positive
bacteria (GPB)

Organisms Sensitivity of bacteria to antibiotics (R:S*)

GEN HLGEN CLIND ERY LVX AMC VAN LZD COT DOX

S aureus 40:60 — 20:80 80:20 100: 0 40: 60 40:60 100: 0 90:10 20:80
Enterococcus — 100: 0 100: 0 50:50 100: 0 100: 0 0:100 0:100 — 100: 0

R = Resistant, S = Sensitive, ERY = Erythromycin, LVX = levofloxacin, GEN = Gentamycin,
HLGEN = High level  Gentamycin,CLIND = Clindamycin, AMC = Amoxicillin-Clavulanate,
COT = Cotrimoxazole

Table 4 — Distribution of participants according to antibiotic
susceptibility of gram negative bacteria (GNB)

Antibiotic@ Sensitivity of Bacteria to antibiotic (R:S)

Citrobacter Klebsiella E coli Acineto- Pseudomo-
koseri sp. bacter sp. nassp.

AMC 100:0 100:0 — —
LVX — — — — 100:0
AMK 0:100 57:43 50:50 75:25 0:100
CPM — — — — 100:0
CAZ — — — — 100:0
CTX 100:0 86:14 50:50 100:0 —
CTR 100:0 100:0 100:0 100:0 —
COT — 57:43 100:0 75:25 —
CST — 0:100 50:50 0:100 0:100
GEN 0:100 86:14 50:50 75:25 0:100
IMP 0:100 29:71 0:100 100:0 0:100
PTZ 100:0 57:43 0:100 50:50 100:0
PIB — — — — 0:100

@AMK =Amikacin, CPM = Cefexime, CAZ = Ceftazidine,
CTX = Cefotaxime, CST = Colistin, IMP = Imipenem,
PTZ = Piperacillin-tazobactum, PIB = Polymyxin B
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Isolates :
In our study, the most predominant species of

organism was found to be S aureus (43.48%). Sangwan
J et al observed S aureus to be the commonest isolate
(24.2%) followed by Pseudomonas (21.4%), E coli
(14.8%), Proteus spp (8.8%), Citrobacter spp (8.2%),
Enterococcus (6.6%), Klebsiella spp (6.1%) and
Streptococcus (2.2%). MRSA was 25.0% in the present
study, compared to 48.9% found in another study1.
Mudassar S et al. reported that among the culture
positive pus samples S aureus accounted for 42%, P
aeruginosa 19%, E coli 18%17. S aureus was found to
the most predominant isolate (34%) followed by
Klebsiella species (13%) in another study18. Muluye
D and his associates found that majority (63.9%) were
gram positive and around one third (36.1%) were gram
negative. S aureus accounts 32.9% isolates,
Coagulase Negative staphylococci [CONS] (14.7%),
Streptococcus spp. (11.6%), Escherichia coli (9.5%),
Klebsiella spp. (6.3%)19. From the observation of their
study Shama M et al reported predominance (89%) of
gram-negative isolates24. Predominance of S aureus
was noted also by Subha M et al (26.32%) in their
study25. Another study by Ghosh A et al showed that
incidence of MRSA was half26.

According to Khanam RA et al S aureus was the
most prevalent (25.0%) isolated bacteria  from  pus
followed  by  E  coli,  Pseudomonas,  Acinatobactor
species  and Klebsiella species contributing to 16.5%,
14.6%, 4.7% and 0.9% isolates respectively2.
Similarly, Mantravadi H B et al12 revealed similar results
of S. aureus as commonly occuring pathogen (37.2%)
similar to  studies by Rao DVMVSVR et al13, Tiwari P
et al27, Lee CY et al28 and Mahmood A29. However,
Agnihotri N et al found Pseudomonas species to be
more prevalent than S aureus 30 Another study
conducted by Basu S et al31 showed that
Pseudomonas and E coli spp to be the most prevalent
pathogens in wound infections which is in contradiction
to the present study results. In a study conducted in
Kathmandu Raza MS et al found E coli to be the most
commonly occurring pathogen15.

Gram Negative dominance :
In our study half isolates belonged to gram Negative

bacteria (GNB). Overall, similar results have been
reported by Khanam RA et al2. Mohammed A et al
observed more than half (57%) of the isolates as GNB18.
According to Sudhaharan S et al GNBs were isolated
in 68.3%, E coli being the major one (38.6%); gram
positive bacteria (GPB) were isolated in 31.6% of cases
and S aureus was commonly occuring organism
(91.7%) out of which 43.34% was MRSA20. Subha M

et al,25 Ghosh A et al,26 Basu S et al31 and Zubair M et
al32 also reported Pseudomonas and E coli spp. to be
the widely prevalent pathogen in wound infections.

Sensitivity pattern :
In present study the most predominant isolate S.

aureus showed high sensitivity to Erythromycin,
Vancomycin, Doxycycline. The gram negative species
dominated by Klebsiella sp (23.91%), Acinetobactor
sp (13.04%), P aeroginosa (6.52%) and E coli (4.35%)
were found to have maximum sensitivity to Colistin,
Imipenem, Amikacin, Levoûoxacin and Gentamicin.

Khanam RA et al observed S aureus to have high
resistance to penicillin (up to 84.5%), moderate
sensitivity (58.3%) to Erythromycin while fair sensitivity
to Vancomycins like clindamycin. Highest level of
sensitivity was revealed towards high- end drugs such
as Linezolid and Vancomycin.

While Streptococcus is sensitive to most of the
drugs2. Rao DVMVSVR et al also found S. aureus
highly resistant to Penicillin (84.62%), Erythromycin
(84.62%), and sensitive to Clindamycin (65.38%) and
Vancomycin (100%)13. The antibiogram in another
study revealed that the S aureus was mostly
susceptible to Vancomycin (89%) followed by
Gentamicin (86%), Cefoxitin (82%), and resistant to
Penicillin. The antibiogram of Pseudomonas revealed
that it was more sensitive to Imipenem (97%) and
resistant to Cotrimoxazole. Enterobacteriaceae were
sensitive to Imipenem17. A study conducted at Peswar,
Pakistan explored that Gram-positive isolates were
resistant to Ampicillin (86.4%), Amoxicillin (83%),
Penicillin (81.3%), Oxacillin (74.6%), and Tetracycline
(59.4%), but Gram-negative isolates resistant to
Amoxicillin (97.4%), Ampicillin (94.8%), Tetracycline
(72.7%), Trimethoprim/sulfamethoxazole (66%), and
Chloramphenicol (54.5%) were also noted18.

In another study, 66.2% isolates were resistant to
Tetracycline, followed by 59.8% for Ampicillin, 59.1%
for Cotrimoxazole, 51.7% for Penicillin; least resistant
being 6.3% for Gentamicin19. From Peswar study
Khaan I et al. revealed that majority of isolates were
observed to be resistant to three or more classes of
antibiotics. S. aureus were resistant to Amoxicillin
(82%), Ofloxacin (80%), Sparfloxacin (78%),
Ciprofloxacin (71%), Levofloxacin (46%) and
Gentamicin (36%). Sensitivity to Tygacil and Linezolid
was universal, and isolates showed low resistance to
sulzone (2%), Oxacillin (3%), Vancomycin (4%),
Fusidic acid (5%), Clarithromycin (7%), Erythromycin
(8%), Cefoxitin (9%), Amikacin (15%), Cefaclor (15%)
and Cephradine (19%)21.

According to Kumari Pilli H P et al S aureus showed
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maximum sensitivity to antibiotics like Linezolid
(83.3%) and Teicoplanin (50%)23.

Antibiotic sensitivity pattern as explored by Shama
M et al showed that  Cefaperazone/ Sulbactum was
highly effective drug against commonest gram negative
isolates E coli (57.5%), followed by Proteus sp (31.5%)
- Penicillin and Ampicillin were highly effective drugs24.
Subha M et al showed MRSA was 17.5% and 100%
sensitive to Vancomycin. Around one fifth (23.61%) of
E coli and 25% of K pneumoniae ESBL producers.
Imipenem and Meropenem were effective for majority
of the gram negative isolates25.

Study in Nigeria carried out by Taiwo S S et al
revealed 99.6% resistance to Ampicillin and 33.1% to
Oxacillin, 72.7% to Erythromycin but 100% sensitivity
to Vancomycin and more than 98% to Linezolid. GNBs
were highly resistant to b-lactams whereas
Carbapenems are still reactive, however increasing
resistance was observed to Meropenem33.

Amongst the aminoglycosides Amikacin showed
good sensitivity in spite of rising resistance to
Gentamicin and Tobramycin. Drug combination such
as Piperacillin plus Tazobactam and Cefoperazone plus
Sulbactum was found to be good2. In their studies Taiwo
SS et al33, Rao DVMVSVR et al13, and Basu S et al31

also corroborated these findings.
Razza MS et al showed that all isolates of S aureus

was sensitive to Vancomycin and Aminoglycosides.
About two-fifth (41.66%) S aureus isolates was MRSA
High resistance against Cephalexin (75% - 100%) and
Ceftriaxone (25% - 100%) was detected among all gram
negative isolates. Grossly 66.7% were multi-drug
resistant isolates15.

Limitations of the study :  The study was
conducted in one of the Medical Colleges of Kolkata
which caters a small segment of the total patients
turn out for treatment in all other health facilities in the
capital city of West Bengal. So, the only constraint
was in its external validity. Other factors of antibiotic
resistance like duration and compliance to treatment,
comorbidity, nutritional status of the patients etc.
couldn’t be taken   into   consideration   in   this   small
study. A  large   scale multicentre study encompassing
all these correlates of antibiotic usage may be tried
for drawing a reliable and valid inference.

CONCLUSION

Pyogenic infections are frequently encountered in
day to day clinical challenges and most of them are
resistant to one or more antibiotics, thus limiting
treatment options. The finding of the present study is
helpful to guide for developing antibiotic policy and
empirical therapy and thus reducing morbidity of

patients. A correct antibiotic strategy and the avoidance
of inappropriate antimicrobial usage are mandatory to
mitigate the containment of antibiotic resistance in the
community, also keeping newer antibiotics in reserve
for use only against strains that are resistance to the
common antibiotics.
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Image in Medicine
Bhoomi Angirish1, Bhavin Jankharia2

59

Quiz 1

Axial CT scan images
of 58 year old male
presenting with dyspnea
for many years.

Answers :

(1) "Triple-density sign"
- which includes ground
glass opacities (high attenuation), patchy air trapping
(low attenuation) and normal lung tissue. Previously it
has been referred to as the “headcheese sign”.

(2) Fibrotic hypersensitivity pneumonitis (HP) - HP
is an inflammatory and/or fibrotic disease affecting the
lung parenchyma and small airways. It typically results
from an immune-mediated reaction provoked by an
overt or occult inhaled antigen in susceptible individuals.

Questions:
(1) What is the diagnosis?
(2) What are the radiographic

features of this lesion?
(3) What are the differential

diagnosis?

Picture This by Jankharia, Mumbai, Maharashtra
1MD, DNB (Radiology)
2MD, DMRD (Radiology)

Quiz 2

Questions :
(1) What pattern is

shown?
(2) What is the

diagnosis?
(3) How do we

classify hypersensitivity
pneumonitis?

(3)HP was historically categorized as acute,
subacute, or chronic. Now it is categorized as either
fibrotic or nonfibrotic HP. The HRCT findings can further
categorize these as “typical HP”, “compatible with HP”
and “indeterminate for HP”. Ground glass, mosaic
attenuation, ill-defined centrilobular nodules and air
trapping are seen in non-fibrotic HP whereas coarse
reticulation with parenchymal distortion, traction
bronchiectasis, ill-defined centrilobular nodules, air
trapping and triple-density sign are seen in fibrotic HP.

C o r o n a l
and axial CT
scan images
of 4 year old
male presenting with swelling in leg since 4
months.

Answers :

(1) An expansile osteolytic lesion with surrounding
sclerosis is seen involving anterolateral cortex of
diaphysis of tibia, with focal thinning of cortex and no
obvious soft tissue component. An image guided
biopsy was performed, which confirmed the diagnosis
of osteofibrous dysplasia.

(2) Osteofibrous dysplasia is a benign fibro-
osseous cortical lesion, that occurs exclusively in the
tibia and fibula in mid-diaphysis. It has narrow zone of
transition with surrounding sclerosis. Periosteal
reaction or nidus is not associated with this lesion.

(3) Adamantinoma is a close differential as these
are also common in tibial diaphysis, however they are
locally aggressive tumours, which appear as expansile
osteolytic cortical lesions whereas osteofibrous
dysplasia show more ground glass texture on CT.
Adamantinoma presents in 2nd to 3rd decade whereas
osteofibrous dysplasia is common in younger age
group. The other differential is ossifying fibroma.
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“Confusion of Colours”
Routine ECG of 68 years old Male
1. What are the ECG findings?
2. Why is this clue?
3. What are the practical implications?

ECG FINDINGS :
This ECG shows sinus rhythm with left anterior

fascicular block (LAFB) and PR interval in the upper limit.
There is sudden appearance of Tall R wave in V3 (>V4)
and sudden disappearance of R wave in V5. In V5 and
V6 QRS complex is looking completely different. The
unexpected appearance of R wave in one lead and sudden
disappearance of R wave in another lead are suggestive
of chest electrode malposition. Here electrode of V5 is
placed in V3 position and electrode for V3 is placed in
V5 position resulting in this unusual appearance and
disappearance of R wave. This type of ECG change cannot
be explained by electrocardiographic terms because the
configuration of QRS in V5 and V6 is most often similar
in normal ECG.
CLUE:

The ECG technicians most often do the error of
misplacing electrodes either in limb leads or in the
chest leads. To avoid this error chest electrodes are
given in particular colours. So that the technician
remembers the particular colours for the specific
electrode and place it in a correct place. The colours
for the chest electrodes are

V1  - Red V2 – Yellow V3 – Green
V4 – Brown V5 – Orange V6 – Purple
These colours can be remembered easily by the

following method.
Electrodes V1 – V3 remember traffic signals (Red,

Yellow, Green)
Electrodes V4-V6 remember the pneumonic

“BOP”(Brown, Orange, Purple).
In this simple way technicians can identify the chest

electrodes and place it in the correct place without
looking at the letter in the electrode like V1,V2, etc, In
this ECG, orange is placed in Green position and Green
is placed in orange position resulting in abnormal QRS
complexes in V3 and V5.That is why the clue of
“Confusion of Colours” is given.

PRACTICAL IMPLICATIONS :
Correct ECG recording is an essential prerequisite

for the right interpretation of Electrocardiogram. So,
the ECG technician/paramedics who record the ECG
should be taught how to connect the electrodes in the
limbs as well as how to place chest electrodes in the
correct positions. Most often technicians make error
because they do not look at the name of the letters
inscribed on that particular electrode and in a hurry,
they misplace the chest electrodes. If they are taught
the positioning of the chest electrodes as well as the
limb electrodes through the colours it is easy for them
to place the electrodes in a correct position. Some of
this wrongly recorded ECGs may give a wrong
diagnosis like dextrocardia , Myocardial Infarction ,
Ventricular enlargement etc. and the patient may get
inappropriate and incorrect treatment. So , educating
the technicians in a simple way through colour coding
of electrodes is an efficient method of making sure
that the ECG is recorded properly.
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Multiple myeloma is a neoplastic plasma cell disorder
characterized by a clinical pentad, anaemia,

monoclonal protein in both urine or serum, bone lesion/
bone pain, hypercalcemia, renal insufficiency.

With an exception of of monoclonal gammopathy
(MGUS), it is the most common B cell disorder with an
incidence of about 4.5 per 100,000 per year1. The median
age at diagnosis is 65 years, extremely rare in those
younger than 35 years while 2% are younger than 40
years of age. Multiple myeloma patients has risk of
infections due to monoclonal gammapathy as well as
reductions of CD4+T cells, natural killer cells and defects
in complement system that leads to functional
impairment and mortality of the patients.

There is no specific intervention in but there are many
effective treatments that prolong and improve the quality
of life in multiple myeloma patients.

CASE STUDY

A 35 year patient name keno Ranjan, resident of West
Bengal was admitted to the Department of medicine of
Katihar Medical College, with a chief complains of
weakness, backache, fatigue, myalgia, chest congestion
for six months. He had been treated with oral analgesics,
antibiotics without any improvements outside the
hospital. There is a past history of pneumonia one year
back.

My patient is vegetarian by diet and there is no h/o of
smoking or any addiction (Fig 1).

On admission, patient vitals are  Heart Rate : regular
80 bpm,  Respiratory Rate : 16 rpm, Temperature: 37°C,
Oxygen Saturation : 98%, Weight: 45 Kg, Height: 5 ft 7
inches.

On examination, patient is alert.
Oriented and cooperative, Lean built, poorly nourished

with severe pallor, mask facies of chronic disease with
backache. On systemic examination chest is congested
and spleen is mildly palpable and rest findings are
normal. Patient is also giving h/o weight loss since last 6
months.

Laboratory Findings —
The complete hemogram showed sever anaemia -

Hemoglobin 4.2 g/dl and high ESR 90 mm/hour,
creatinine 1.4 mg/dl, normal electrolytes, LFT and CBG.

Imaging studies of Chest, Spine, Skull were normal.
Ultrasound abdomen showed bilateral renal cortical

echoes increased but cortico-medullary relation is
normal. Spleen : Measured 12.2cm enlarged in size with
normal outline and echotexture.

Case  Report
Case Report of Multiple Myeloma in a Young Age of 35 Year
Old Male Patient

P K Agrawal1, Faraz Ahmad2

Multiple myeloma is a neoplastic plasma cell disorder characterized by a clinical pentad, Anaemia,
monoclonal protein in the serum or urine, bone lesion, hypercalcemia, renal insufficiency. Multiple
myeloma, a disease of elderly, is extremely rare in those about 30 years of age. A patient with Multiple
Myeloma diagnosed at age 35 is described. He presented with markedly reduced haemoglobin include
systemic sequelae such as, anemia, fatigue, and weakness. He also complains of  backache as there
are early osteoporotic changes develops in the lumbosacral bone picture. On bone marrow examination
hypercellularity is noted with Plenty of myeloma cells are diagnostic which includes plasmablast,
mature plasma cells and intermediate differentiated cells. The Bence Jones proteinuria is not very
commonly  reported among young patients but in our patient the Bence Jones proteinuria was also
present. As our patient profile with beta microglobulin is 4.2 with serum albumin 3 categorise in the
second stage of multiple myeloma classification. In serum protein electrophoresis: M band detected in
Gamma region. Despite the rarity of multiple myeloma among young patients, the clinical, radiological
and laboratory features, among young patients, are similar to elderly patients and with early diagnosis
and treatment a longer survival in noted in younger patients.
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Editor's Comment :
This study represents a constellation of rare findings
in patient with multiple myeloma.
These cases showing unusual presentations,that
shows the importance of good clinicopathological
correlation to arrive at a correct diagnosis.
Early diagnosis and management of such cases can
decrease the morbidity and mortality.
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Bone marrow
examination revealed
plasma cell infiltration
with hypercellular
marrow with plenty of
myeloma cells
suggestive of multiple
myeloma.

Serum protein
electrophoresis : M
band detected in
Gamma region, Bence-
Jones protein : in urine
positive, β2
microglobulin : 4.2g/dl.

DISCUSSION

Multiple myeloma is a condition of malignant plasma
cell proliferation derived from a single B cell lineage2,3.
These cells produce monoclonal immunoglobulins, most
commonly either immunoglobulin G (IgG) or
immunoglobulin A (IgA)3.

As a gammopathy, multiple myeloma generally
presents with recurrent infections secondary to humoral
immune deficiencies, or  with  bone  pain  as  a  result  of
osteolytic lesions.

• There is B cell mutation which leads to bone marrow
plasmacytosis, mostly 13q deletion and sometimes 17p
deletion. Translocation of chromosome 11 and 14
responsible for interleukin 6 secretion that causes
increase osteoclastic activity results in pathological
fractures, backache, hypercalcemia, headache and
punched out lesions.

The peak incidence of MM is in the seventh decade,
whereas, it is a rare entity in young patients, with less
than 2% cases occurring in patients under the age of 40
years and it is still rarer in patients who are younger than
30 years4.

Here in our case report the patients age is 35 years
and we were able to find all the classical features of MM.

Our patient presented with markedly reduced
haemoglobin include systemic sequelae such  as,
anemia,  fatigue,  and weakness. He also complains of
backache as there are early osteoporotic changes
develops  in  the  lumbosacral  bone picture.

As the ESR of the patient is raised , Hematological
analysis in Multiple Myeloma patients reveals rouleaux
formation because of increased globulins.

Hyperviscosity symptoms appeared like generealised
malaise, infection, somnolence and sluggish mentation
typically experience by the patient because of high
monoclonal protein in the blood.

Reviewing our case, the MCV is markedly raised on
peripheral smear, we first consider megaloblastic
anaemia in differential and start the line of treatment.
After primary management, like blood transfusion, broad
spectrum antibiotic therapy still the patient Hb level drops
again and the patient symptoms did not shows  signs of
improvement. The patient again re-evaluated further
approach for bone marrow had been done. On bone

marrow examination hypercellularity is noted with Plenty
of myeloma cells which are diagnostic of multiple
myeloma which includes plasmablast, mature plasma
cells and intermediate differentiated cells.

The Bence Jones proteinuria is not very commonly
reported among young patients7 but in our patient the
Bence Jones proteinuria was also present. Total
leukocyte count is with in normal limit .

Serum β2 microglobulin level is increased in MM and
higher levels are also associated with poor prognosis.

The latest criteria to diagnose symptomatic Multiple
Myeloma defined by the5

(A) : Bone marrow plasma cells 10% plus one of the
myeloma defining events :

• Anemia with below a lower limit in hemoglobin of at
least 20g/l below the normal limit or Hb less than 10g/dl.

• Hypercalcemia greater than 11 mg/d.
• Renal insufficiency with creatinine of more than 2

mg/dl
Bone lesion: one or more osteolytic lesion on skeletal

radiography
(B) Any one or more of the following biomarker of

malignancy bone marrow plasma cells > 60%
Serum involved: serum free light chain ratio (SFLC)

>100
More than 1 focal lesion on MRI Studies.
For prognosis and management the
The stratification system divides Multiple Myeloma in

three stages according to the level of serum protein and
β2 level5,6.

• STAGE I: serum β2 - microglobulin <3.5 mg/liter,
serum albumin >3.5 g/dL

• STAGE II: serum β2 – macroglobulin 3.5 mg/liter,
plus serum albumin  3.5 g/dl; or β2 microglobulin of 3.5
to <5.5 mg/l, irrespective of serum level of serum albumin

• Stage III: serum β2 - microglobulin >5.5 mg/liter.
As our patient profile with beta microglobulin is 4.2

with serum albumin 3 categorise in the second stage of
this classification.

Serum protein electrophoresis: M band detected in
Gamma region.

Avereage survival of patients with MM ranges between
2-3 years. In the study from Mayo clinic, the avereage
survival of the patients was 87 months.

The life expectancy of the younger patients was
considerably longer than that of patients of all ages with
MM7,8. These results support the beneficial effect of a very
young age on survival in patient with myeloma.

As initial therapy for the introduction of several newer
induction regimens8. The most common induction
regimens used today are thalidomide–dexamethasone,
bortezomib based regimens, lenalidomide
dexamethasone, three to four courses recommended
before proceeding to stem cell collection8. As the patients
in the  kosi region is of very poor socio-economic status,
bortezomib is not prescribed to the patient,
dexamethasone and lenalidomide were used as we get
a very good response and tolerance.

Fig 1
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 Dexamethasone of 40 mg PO daily on 1-4 days then
on 9-12, then on  17-20th day of month plus 25 mg of
lenalidomide on days 1-21 was advised in the first month.
After the first month of treatment, patient profile is
improved with beta2 microglobulin level comes down to
3.7 and Hb also improves to 7.0gm/dl, with the
improvement we transfer the patient to the hametology
centre for further workup.

CONCLUSION

Despite the rarity of multiple myeloma among young
patients, the clinical, radiological and laboratory features,
among young patients, are similar to elderly patients.
Thus, multiple myeloma should be evoked even in young
patients. It appears that there is no difference between
younger and elderly patients on the presentation of the
disease, although a longer survival has been reported
among younger patients.
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In 1937 Harold L Sheehan, a Pathologist at Glasgow Royal
Maternity Hospital performed autopsy of women who died

in late pregnancy. He found that nearly 12 out of 76 had
destruction of anterior pituitary whose common clinical feature
was hemorrhagic shock. He compiled his experience in a
monograph titled ‘postpartum hypopituitarism’ which was
published in 1982. He was also a man of modesty who had
aversion to the term Sheehan’s syndrome and preferred
postpartum pituitary necrosis. His exemplary work on
postpartum hypopituitarism has stood the test of time. Anterior
pituitary infarct due to puerperal hemorrhage is called as
Sheehan’s syndrome1. Six percent of all hypopituitarism is
attributed to Sheehan’s syndrome. In India 3 percent of
women above 20 years develop postpartum pituitary
necrosis2. The clinical presentation of this entity can be acute
(less common) or chronic. Here, we report a case of an acute
presentation of Sheehan’s syndrome in a young female who
had massive postpartum hemorhage (PPH).

CASE REPORT

A 25 year old primigravida with twin gestation of 34 weeks
delivered dead born male babies via labour naturalis. She
had abruption of placenta, leading to massive postpartum
hemorrhage. Subsequently she developed features of HELLP
syndrome and disseminated intravascular coagulation. Her
clinical course was further complicated by acute pulmonary
edema and acute kidney injury. She was intubated and
ventilated soon after delivery and required inotrope support to
maintain hemodynamics. She was transfused 10 units of blood
and blood products including platelets and fresh frozen plasma

(FFP). Initially she was conscious and oriented. General
examination revealed severe pallor and anasarca. Her
temperature was 102.2°F, pulse 118/min, and a supine blood
pressure of 130/80 mm Hg. Systemic examination revealed
normal heart sounds with bibasal crackles and a soft abdomen.
There was trickling of blood with few clots per vaginally. On
laboratory evaluation She had low hemoglobin (Hb -7 g/dl),
raised urea levels ( blood urea 110 mg/dl), liver enzyme ( ALT
118 U/L), uric acid (18 mg/dl) and Lactate dehydrogenase
(4300 U/L). Her electrolytes were within the normal range. She
had prolonged prothrombin time (19 seconds) hence an
elevated international normalized ratio (1.42).

On day 2 of post partum,her blood clots were evacuated
under general anesthesia with ultrasound guidance. At the
end of procedure she sustained sudden cardiac arrest but
was resuscitated successfully. Around 3 litres of blood clots
were removed and blood products were replaced along
with uterotonic infusion. Post operatively, she continued to
bleed per vaginally for which uterine massage, FFP
transfusion and prostaglandin infusion were administered.
After a few hours her bleeding stopped.

 On day 6 of post partum, she still remained drowsy and
somnolent. She was not able to move her limbs and her
speech was very slow. She also had lactation failure.
Computed tomography(CT)of brain revealed enlarged
pituitary gland with prominent stalk (Fig 1). Magnetic
resonance imaging (MRI) T2/FLAIR  of brain showed
hyperintense lesion in an enlarged pituitary gland (anterior
portion) suggestive of anterior pituitary infarct. Hormonal
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Sheehan’s Syndrome — A Case Report
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Anterior pituitary infarction occurring in the postpartum period and the ensuing hypopituitarism is
called Sheehan’s syndrome. Postpartum hemorrhage is an important precipitating factor for Sheehan’s
syndrome. Here we describe a primigravida with severe postpartum hemorrhage  who remained drowsy
and failed to produce breast milk in the puerperium. Her MRI T2 & FLAIR revealed  hyperintense and
enlarged anterior pituitary  gland consistent with anterior pituitary infarction. Her cortisol and prolactin
levels were also low. After replacing corticosteroids her clinical condition improved. Failure to lactate,
failure of return of menses in a puerperal woman along with typical MRI findings and low anterior
pituitary hormone levels suggests Sheehan’s syndrome. Assessing hormonal deficiencies and replacing
them forms the cornerstone of management.
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Careful assessment and replacement of hormones
is necessary to avoid life threatening consequences.
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assays including thyroid stimulating hormone (TSH), cortisol
and prolactin were performed. Low prolactin (7.23 ng/ml)
and cortisol levels (1.8 mcg/dl at 6 am) were noted. In the
background of PPH, her reduced alertness, failure of
lactation, low cortisol and prolactin levels along with MRI
which was consistent with anterior pituitary infarction made
us to diagnose Sheehan’s syndrome. Corticosteroid was
replaced (hydrocortisone 50 mg per day intravenous) along
with hematinics and physiotherapy. After 48 hours of
hormonal replacement her sensorium improved and was
discharged on 14th day successfully.

DISCUSSION

Sheehan’s syndrome or postpartum pituitary necrosis
results in anterior pituitary hormonal deficiency due to
infarction of anterior pituitary. Postpartum hemorrhage,
autoimmunity, coagulation abnormalities and small
sellaturcica are some of the risk factors for developing
postpartum pituitary necrosis. Our patient had postpartum
hemorrhage which could have caused transient
hypoperfusion of anterior pituitary resulting in infarction and
necrosis in a physiologically enlarged gland. The production
of growth hormone and prolactin is affected the most. In
severe necrosis TSH and ACTH secretion is also affected.
Diabetes insipidus is rare and can occur if the stalk is
damaged2. The clinical spectrum varies from immediate
postpartum circulatory collapse to mild central hypothyroidism
manifesting many years later after the inciting event.
Postpartum hypotension and hypoglycemia are the clinical
clues in acute presentation. Failure to lactate is a feature of
subacute presentation3. Secondary hypothyroidism and
secondary adrenal insufficiency occurred in all 28 patients of
Sheehan’s syndrome studied by Sert et al whereas Banzal
et al reported in 97 % and 90 % of his patients (n=30)
respectively4,5. The secretion of prolactin and cortisol were
affected in our patient as expected. Laboratory abnormalities
usually reveal a normocytic anemia, hyponatremia and
hyperlipidemia. Hypernatremia can occur if stalk is damaged.
MRI findings include T1 hypointense and T2 hyperintense
enlarged anterior pituitary which is consistent with infarction
as noted in our patient. Irregular enhancement occurs with
Gadolinium contrast. Sequential MRI will show atrophied
pituitary resulting in empty sella. Lymphocytic hypophysistis
is the most relevant differential diagnosis as it also occurs
commonly in peripartum period. It’s a nonneoplastic
inflammatory condition in which lymphocytes infiltrate pituitary
gland resulting in enlargement and impaired production of
hormones. Uniform enhancement with gadolinium contrast

and cystic appearance in MRI will help in differentiating this
entity from Sheehan’s syndrome. Pituitary tumors usually
exhibit uniform enhancement but can cause diagnostic
confusion particularly if necrosis occurs6.

 Management of postpartum hemorrhage aggressively
can prevent hypoperfusion of the pituitary. Cord clamping,
controlled cord traction and usage of uterotonics are some
of the techniques to avoid PPH2. Assessment of hormonal
deficiency guides further management. Thyroxine
supplement should be done only after corticosteroid
replacement as thyroxine enhances the metabolism of
steroids which may result in adrenal insufficiency. Gonadal
steroids can be replaced in pre-menopausal women to
maintain bone density and to improve quality of life. The
benefit of growth hormone replacement is uncertain1.

CONCLUSION

Sheehan’s syndrome should be suspected in a
postpartum woman with massive uterine bleed following
childbirth, hypotension, agalactorrhea, and failure of return
of menses. Diagnosis can be delayed as the timing of
presentation and symptom range varies widely. MRI can
help in diagnosing anterior pituitary infarction.Careful
assessment and replacement of hormones is necessary
to avoid life threatening consequences and also to improve
the quality of life.
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Fig 1 — CT brain axial (A) and sagittal (B) view showing
enlarged pituitary with prominent stalk

Fig 2 — MRI brain- FLAIR sagittal (A) and coronal view (B)
showing enlarged and hyperintense anterior pituitary suggestive

of anterior pituitary infarct
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Pictorial CME
A Rare Cutaneous Manifestation of Type 2 Diabetes

Purbasha Biswas1

66

1MBBS, Postgraduate Trainee, Department of General
Medicine, R G Kar Medical College and Hospital, Kolkata 700004

A 49 year old lady presented to the
outpatient department of medicine for
follow up of type 2 Diabetes after 6
months with reports of FBS=236 mg/
dl, PPBS=312 mg/dl, glycated
haemoglobin (HbA1C) 9.2%. She is a
known diabetic for 7 years and was
under oral hypoglycaemic agents which
she was not taking regularly. She
complained of red rashes, non-itching,
on both her legs for last 10 days. There
was no past history of surgical
procedures, undue medicine intake,
allergy to drugs or environmental
agents. On examination, reddish brown
papular rash with erythematous
borders, non-tender  (Fig 1) with reddish
flakes were seen. There was no sign of atrophy or
ulceration with preserved sensation without any
evidence of diabetic neuropathy.

(1) What may be the provisional diagnosis of
this presentation?

(2) What is the pathophysiology of this
condition?

(3) What is the treatment of this condition?

Answers:-
(1) The characteristic appearance of the rash with

preserved vibration perception over both feet, revealing
absence of neuropathy in a background of poorly
controlled type 2 diabetes is suggestive of
NECROBIOSIS LIPOIDICA DIABETICORUM (NLD), a
chronic disfiguring condition specially located above
tibia, lesions of which may be single or multiple.

(2) Because of the strong relationship between
diabetes and NLD, many studies have focussed on
diabetic microangiopathy as being the leading etiology.
Another theory is based on immunoglobulin deposition
in the blood vessels causing an antibody-mediated

vasculitis which initiate changes in the blood vessels
and subsequent necrobiosis in NLD. Also defective
and abnormal collagen fibrils, trauma, inflammatory
and metabolic changes, abnormal glucose transport
by fibroblasts are some other possible etiologies.

(3) Sometimes the lesions may resolve
spontaneously when glycemic control is achieved. At
times, it responds to topical cortisone creams with
airtight dressings. Cortisone injections can also be
used. Trauma should be avoided by protection of legs
with stockings. Inhibition of platelet aggregation by a
combination of Aspirin and Dipyridamole was proposed
as the treatment for NLD. Stanozolol, an anabolic
steroid with fibrinolytic activity and inositol nocotinates,
a vasodilator, can be beneficial for NLD with slow
improvement.
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Prof. J.B. Chatterjea
(1919-1972)

Dr. Jyoti Bhusan Chatterjea, Professor of Hematology and Director of the Calcutta School of Tropical Medicine 
was a renowned Indian hematologist, whois well known for his contribution in the field of hematology, notable
among which is his research on Hemoglobin E/â-thalassaemia. 1J. B. Chatterjea was born on 16 February
1919 in Kolkata, completed his graduation from Calcutta Medical College in 1942 and secured the degree of
Doctor of Medicine from the same institution in 1949. He started his career as an assistant research officer
under the ICMR at Calcutta School of Tropical Medicine and achieved the rank of a professor of hematology in
1956.2 He was also appointed as the director of the institution in 1966. 

Chatterjea’s researches and contributions have played a significant role in understanding the hematological
aspects of tropical diseases. His work on nutritional and iron deficiency anemia and biophysical, biochemical,
genetics of Hemoglobin E in Bengali people established him as a stalwart and an international figure in
hematology.3 He was the honorable president of various medical organizations namely, Indian Society of
Hematology, Indian Anthropological Society, Indian Public Health Association and at Indian Association of
Pathologists and Microbiologists. His service as a counselor to international organizations such as International
Society of Hematology, International Society of Blood Transfusion and the Reticuloendothelial Society has
been remarkable.

His research has been acclaimed and applauded globally and he was awarded the Coates Medal of the
University of Calcutta in 1958 and the Barclay Medal of the Asiatic Society in 1963.4

The ICMR honored him with the Basanti Devi Amir Chand Prize in 1964. He was elected as a fellow by
the National Academy of Medical Sciences and received the Minto Medal in 1965.He was awarded Shanti
Swarup Bhatnagar Prize by the Council of Scientific and Industrial Researchin 1966. He travelled worldwide to
New York, New Jersey, Newcastle, Sydney to deliver lectures on his research.

On 29th February 1972, Prof. J.B. Chatterjea suffered a massive myocardial infarction and succumbed to
death. His contributions and legacy in the field of hematology is indelible.
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Hematological Reaction to Drugs

Drug-induced hematological disorders may involve the entire spectrum of hematology, affecting red cells,
white cells, platelets, and the coagulation system. Adverse effects of these drugs may be attributed to a

direct toxic action of the drug or its metabolites on the bone marrow oron the circulating cells.Most drugs may
act via an immunological mechanism. The drug may act as a hapten or maylead to the production of antibodies
against the drug as well as autoantibodies.5 Some drugs may act on erythrocytes with enzymatic pathway
defects, e.g. glucose-6-phosphate dehydrogenase (G-6-PD) abnormalities, to produce hemolysis. However,in
many cases, the mechanism of the adverse drug reaction is unknown.Early diagnosis and prompt treatment of
drug-induced hematological dyscrasias are crucial to limit the seriousness of these disorders.

The common hematological reaction to drugs are formulated in Table 1.

Syndrome Examples of associated drugs

Immunohemolytic anemia Pencillins, cephaloporins, alpha-methyl-DOPA, oxaliplatin,
fludarabine, anti-Rh D antiglobulin

Nonimmune hemolytic anemia Ribavirin, phenazopyridine, chloroquine,
Methhemoglobinemia Phenazopyridine, dapsone, benzocaine, prilocaine
Megaloblastic anemia Rrimethoprim, pyrimethamine, diphenyhydantoin
Sideroblastic anemia Isoniazid, chloramphenicol, linezolide
Aplastic anemia Chloramphenical, gold, NSAIDs,
Pure red cell aplasia Diphenylhydantoin, azathioprine, chlopropamide,

isoniazid, erythropoietin
Immune thrombocytopenia Quinine, quinidine, heparin, vancomycin, sulfas, pencillins,

glycoprotein IIb-IIIa inhibitors
Thrombotic microangiopathy Quinine, quinidine, clopidogrel, ticlopidine, cylosporine A,

mitomycin-C, cisplatin
Platelet dysfunction Pencillins, beta-lactam antibiotics, aspirin, NSAIDs
Hypercoagulability Estrogens, tamoxifen, asparaginase, heparin,

bevacizumab, thalidomide/lenalidomide, COX-2 inhibitors, erythropoietin
Circulating anticoagulants Isoniazid, hydralazine, procainamide
Hypoprothrombinemia Cephalosporins, pencillins, sulfas
Neutropenia Antithyroid drugs, procainamide, sulfas, captopril,

phenothiazines, diphenylhydantoin, rituximab
Neutrophilia Glucocorticoids, lithium, G- and GM-CSF
Eosinophilia Pencillins, sulfas, allopurinol, diphenylhydantoin
Polycythemia Erythropoietin, anabolic steroids, diuretics
Acute leukemia/myelodyplasia Alkylating agents, topoisomerase II inhibitors

Table 1 — Common hematological reaction to drugs.Source: David M. Mintzer, Shira N. Billet,
Lauren Chmielewski, ”Drug-Induced Hematologic Syndromes”, Advances in Hematology, vol. 2009, 

Article ID 495863, 11 pages, 2009. https://doi.org/10.1155/2009/495863.
Advances in Hematology / 2009 / Article / Tab 1
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History : Remembering the Stalwarts
Yellapragada Subbarow :
The forgotten Indian Physician-Scientist

75

Dr YellapragadaSubbarow was one of
the greatest scientists India has ever
produced. In terms of scientific output,
he is in the same legion as
Satyendranath Bose, HomiBhaba and
Jagadish Chandra Bose (or even
greater, as later discussions will
show). But sadly, he is still an
obscure historical figure in India and
the current generation of learners are
almost unaware of this founding father
of modern Indian scientific research.
No Indian school text book ever
mentions the name of this pioneering
scientist.

Dr Rao was born in Bhimavaram
of modern Andhra Pradesh in 1895.
He hailed from a very poor family and
his education at Madras Medical
College had to be financially
supported by his friends and relatives.
After passing with an LMS certificate, he first joined
an indigenousAyurvedic medical college as a lecturer
in Anatomy. Then, in 1922, he arrived in Boston, USA
for further studies after being inspired by a visiting
physician from USA, John Fox Kendrick. He enrolled
in the Harvard school of Tropical Medicine for a diploma
course. After passing, he joined the same institution
as a junior faculty member. He started working with
another scientist named Cyrus Fiske and together,
they developed a method for estimation of phosphorus
in body fluids and tissues. This was considered a
landmark discovery in the field of biochemistry and
YellapragadaSubbarow’s name was entered into
contemporary biochemistry text books in the western
world. His published paper, titled “The colorimetric
determination of phosphorus” is one of the most cited
publications in the history of biochemistry and has
received more than 20000 citations till date.

But Subbarow’s research activities were just
beginning. Within a very short span of time, he made
his most important discovery, describing the function
of ATP in human body. This research earned him a
PhD degree and a fellowship from the Rockefeller

foundation. However, he was still
denied a permanent post at Harvard
Medical School. Then, he left Harvard
and joined the Lederle laboratories
at Pearl River, New York as a
biochemist. There, he did more
spectacular work like artificially
synthesizing folic acid, inventing the
anti-folate, methotrexate, describing
the mechanism of action of
diethylcarbamazine (Hetrazan),
extracting vitamin B12 from pig liver
and discovering the first tetracycline
antibiotics. Any one of these
achievements should have been
enough to guarantee a permanent
place in the history of science but
sadly, YellapragadaSubbarow
remained in obscurity for the next half
century. His research on anti-folates
paved the way for future targeted

chemotherapy and transformed the vista of pediatric
oncology. The landmark paper published in NEJM in
1948 by the legendary Sydney Farber acknowledged
the support of Dr Subbarow in that path-breaking
research.Lederle laboratories also successfully
marketed Aminopterin, the precursor to methotrexate
for over a decade, till other chemotherapy drugs came
to the market.

Dr Subbarow was also involved in some
biochemical research for the US military during the
2nd world war. But naturally, the details of that research
are classified. However, his discovery of Hetrazan was
one of the results of that military-centred project. This
drug has saved the lives of millions all over the world
over the next six decades.

Dr Subbarow had authored over 100 brilliant
research papers. Some of his early research was
destroyed out of jealousy by an American colleague.
Thus, some nucleotides discovered by him had to be
rediscovered by other western scientists years later
(according to Dr George Hitchings). Surprisingly, he
never filed patent claims for any of his discoveries.
Thus, he shunned the commercial side of science and
only concentrated on tireless work to relieve human

This picture is available via National Data
Sharing and Accessibility Policy
(NDSAP) of Government of India
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suffering. His scientific research is saving millions of
lives with cancer, nutritional deficiency or infections
every year.

Dr Subbarow had another fascination: he wanted
to delve into the scriptures of ancient Indian system of
medicine and bring out forgotten cures for
contemporary diseases. As discussed earlier, he
started his life in an Ayurvedic college. During that
short tenure, he published some articles on Ayurvedic
system. He had also written a manuscript titled, “Hindu
Pharmacology” which was never published.

Dr Subbarow himself was an introvert person and
avoided publicity. Compared to other flamboyant
scientists of his generation like Einstein, Linus Pauling
or Ronald Ross, who were media savvy, Subbarow
liked to work quietly in the background. It was only in
1995 that the India government first recognized his
contribution to science with a commemorative postage
stamp (picture in this article). However, although
forgotten in his country of birth, he did get some
recognition abroad. After his death, one newspaper of
New York described him as “one of the most eminent
medical minds of the century”. He was revered by the
academics in USA. For example, in 1953, in the USA,
a newly discovered species of fungus was named after

him: Subbaromycessplendens. It was only when a
book “In Quest of Panacea” was published in 1987,
that Indians woke up to the achievements of this great
scientist. Due to his untimely death at the age of 53,
he did not get any opportunity to publish an
autobiography. Thus, we can only know about his life
from his colleagues and friends. Recently, after
publication of the Pulitzer-winning book, “The Emperor
of all Maladies” in 2010, the name of Subbarow has
become somewhat familiar to the educated section of
Indian society. However, still there are very few books
or documents about this great scientist which are
available in India. There are a few books like: -

• Wizard of Wonder Drugs: National Institute of
Nutrition, Hyderabad

• In Quest of Panacea: SPK Gupta
But the author of this article (Rudrajit Paul) found

that both the books are notoriously difficult to procure.
However, there is a wonderful online resource (https:/
/www.ysubbarow.info/index.html) which can be used
by those interested in medical history. Some papers
and documents of his life are archived at the Nehru
Museum and Library, New Delhi.

BOOKS EVERY DOCTOR SHOULD READ : 1

Aequinimitas : With other addresses to Medical
Students, Nurses and Practitioners of Medicine.

— Sir William Osler,
New York : The Blakiston Company
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If one walks down the Amherst street of Kolkata, just
opposite the famous Lady Dufferin Hospital (where

Dr KadambiniGanguly once worked), one can see this
plaque on the sidewalk.

Dr Chandra Kumar De is a forgotten figure in the
medical history of Bengal. Most people have not even
heard about him. The author (Rudrajit Paul) noted this
plaque only accidentally in between the hovels and
illegal street-side shops. A brief enquiry in the area
revealed that the local people were completely unaware
of the history of this illustrious doctor from nineteenth
century. For the readers who are not Bengali speaking,
this plaque reads as: -

“Dr Chandra Kumar De (1830-1886), the physician
to the sage Sri Ramakrishna, one of the signatories of
the landmark Hindu widow remarriage proposal and
the first MD from the Calcutta University, lived here.”

Dr Chandra Kumar De got his MD degree in 1862.
IswarchandraVidyasagar was fighting for the rights of
Hindu widows in 1856. Thus, Dr De participated in this
landmark social movement during his student days
only, even before he got his MD. He went on to become
a successful practitioner in Kolkata. He was one of
the doctors treating Sri Ramakrishna although during
the final days of the sage, the responsibility of
treatment fell mainly on the shoulders of Dr
MahendralalSarkar (second MD from Calcutta
University).

A Glimpse of the Medical History of Kolkata

Rudrajit Paul

Medical History
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The highest powers in our nature are our sense of moral excellence, the
principple of reason and reflection, benevolence to our creatures and our
love of the Divine Being.

— Edward Jenner
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The recent Covid-19 pandemic has exposed the
relation between the medical profession and the

common public in a glaring manner. And one significant
observation has been the stiff public resistance to
evidence-based public health measures in countries like
the USA and India. In the USA, there has been vocal
resistance to mask-wearing and protests against the
ban on public gathering. In places like Ohio and
Michigan, there were high levels of public anger against
the order requiring mandatory mask wearing in public.
In these places, government officials even had to rescind
orders regarding mask wearing. This public response
occurred even after a coterie of trusted scientists
repeatedly issued advisory explaining the benefit of face
covering. In India, at the height of the first wave of the
pandemic, in several places religious gatherings were
organized. This occurred even after there were numerous
messages in the media that going to crowded places
was the strongest risk factor for getting Covid.

Ratner et al have nicely discussed this public
reaction in an article in the Lancet on October 19, 2020.
The authors of this article have expressed surprise at
the fact that the public chose to deny medical evidence
in spite of having such a wealth of information at their
fingertips. Compared to all the previous pandemics, the
society in 2020 has access to much more reliable and
up-to-date health information. However, while much of
the society followed those guidelines, there was a
sizeable portion that chose to neglect them. This is not
something new; science always had to struggle with
the dark forces of superstition and incredulity. Even in
the face of overwhelming evidence for climate change,
a large section of policy makers around the world still
deny its very existence.

The authors propose that mass psychoanalysis
should be included in public health planning in future.
Psychoanalysis is mainly concerned with dealing with
the psyche of individual patients. But when mass
hysteria and rumours take the centre-stage and thwart
meaningful public health response, then the thoughts
and reactions of the public can’t be neglected. It is
true that anxiety and fear can obliterate rational thought
and looming disaster can paradoxically push people
into a denial mode. This is where public health
professionals can collaborate with psychoanalysts. The
latter can suggest some ways to improve the public

Public non-compliance to scientific medical advice :
A stumbling block in health service delivery

Rudrajit Paul, Jyotirmoy Pal

Perspective

78

health messages and remove anxiety from public
psyche. Thus, the authors propose adding
psychoanalysts in the team dealing with public health
crises in the future.

Non-adherence to medical therapy is a common
setback in the health sector at all times. A recent study
in the USA found that even after repeated counselling,
patients with conditions like diabetes, asthma or
depression regularly default in the treatment. To be fair,
there are a lot of reasons for this behaviour, starting
from mistrust in the medical system to cost factor and
regimen complexity. Regarding the current Covid
pandemic, while preventive therapy like mask-wearing
and hand washing are not costly, there are other issues
in countries like India like access to clean water. Also,
in a country like India with large number of daily
labourers, the feasibility of complete lockdown as a
sustainable measure is also doubtful. For many Indians,
it is a choice between dying from the virus (which has a
mortality of around 2%) and dying from hunger (which
is a more palpable threat with higher mortality). Naturally
for these people, for whom struggle with infections and
malnutrition is a part of life, a complete cessation of
economic activities for another infection is a bridge too
far. This is the point where public health professionals
have to factor in the economic and psychological factors.
For USA and Europe, ban on religious functions is a
feasible step. But many people in India consider religious
rituals to be an essential part of their lives and they
would like to, rather, increase the rituals during this
pandemic to seek deliverance from this danger. How
do we counter this attitude?

Thus, this current pandemic has shown that service
delivery in public health is not just dependent on
evidence based medicine. There are other factors like
mass anxiety and denial which can be significant forces
hindering effective health measures. Delivering proper
information to the public is not enough; we also need
to address the natural human instincts of anxiety,
denial and fear. This is where there needs to be an
urgent cross-talk between public health and
psychology professionals.

Further reading :
Ratner A, Gandhi N — Psychoanalysis in combatting mass non-

adherence to medical advice. Lancet 2020; [Online First,
correspondence]
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This advertisement, published in July, 1945
shows the promotion of a solution for wound

anti-sepsis. It was the culture extract of a
bacillus, isolated from soil samples. Probably,
this culture extract had some exotoxins secreted
by the bacteria. Very cleverly, the advertisement
emphasises an “earth-derived” panacea and
thus, “natural”. This was supposed to increase
its acceptability.

In 1939, Rene J. Dubos published an article
in which he described a bacterium he had isolated
from pooled soil samples. Addition of this
bacterium concentrate to staphylococcal culture
led to cell lysis in vitro. Thus, he deduced that
this soil bacillus had anti-bacterial properties
against gram-positive pathogenic bacteria. In
USA, some Pharma companies (one of which
is shown in this picture) seized on the
commercial opportunities of this discovery and
started selling the bacterial culture extract (mentioned
here as Dubos’ bacillus) for wound dressing.

Later experiments revealed the active antibiotics
in these concentrates (synthesized by the soil bacilli):
Tyrothricin and Gramicidin. Tyrothricin, shown in this
image, was found to be very toxic and abandoned.
Gramicidin is sometimes used still now. Although this
was a very crude method of wound antibiosis, it was

Soil Extract for Wound Healing

Rudrajit Paul, Jyotirmoy Pal

Ads from the Past
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an important step in anti-sepsis in that era, when
antibiotics were still elusive.
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Science knows no country, because knowledge belongs to humanity, and
is the torch which illuminates the world.
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On 1st May, 2020 USFDA had authorized to use
remdesivir under an Emergency Use Authorization

(EUA) for entire population of USA for COVID 19
management. But very recently on 22nd October, 2020
USFDA approved remdesivir for use in hospitalized
adult and pediatric patients (>12 years of age and
weighing at least 40 Kg) for the treatment of COVID-
19. Remdesivir is the first USFDA approved treatment
for COVID-19 management.
Clinical studies showing benefits with remdesivir:

1. NIAID ACTT-1 Study in Subjects with Mild/
Moderate and Severe COVID-191: Among 1062
randomized patients (541 receiving remdesivir and 521
on placebo), remdesivir arm had a median recovery
time of 10 days (95% confidence interval [CI], 9 to 11),
and placebo arm had median recovery time of 15 days
(95% CI, 13 to 18). Rate ratio for recovery was 1.29
(95% CI, 1.12 to 1.49; P<0.001). Mortality were 6.7%
with remdesivir and 11.9% with placebo by day 15 and
11.4% with remdesivir and 15.2% with placebo by day
29 (hazard ratio, 0.73; 95% CI, 0.52 to 1.03). Serious
adverse events were reported in 131 of the 532 patients
who received remdesivir (24.6%) and in 163 of the 516
patients who received placebo (31.6%).This study had
shown that remdesivir was superior to placebo in
shortening the time to recovery in adults who were
hospitalized with Covid-19 and had evidence of lower
respiratory tract infection.

2. Study GS-US-540-5773 in Subjects with Severe
COVID-192 : This study had showed that there were
no statistically significant differences in recovery rates
or mortality rates in the 5-day and 10-day groups. All-
cause mortality at Day 28 was 12% vs 14% in the 5-
day and 10-day treatment groups, respectively.

3. Study GS-US-540-5774 in Subjects with
Moderate COVID-193 : This study showed that the odds
of improvement in the ordinal scale were higher in the

5-day remdesivir group at Day 11 when compared to
those receiving only standard of care (odds ratio 1.65
[95% CI 1.09 to 2.48], p=0.017).
SOLIDARITY Trials: No Benefit with remdesivir :

From the recently published interim results of the
Solidarity Trial4, we came to know that all 4 treatments
evaluated (remdesivir, hydroxychloroquine, lopinavir/
ritonavir and interferon) had little or no effect on overall
mortality, initiation of ventilation and duration of hospital
stay in hospitalized patients. Though there is no data
on baseline status of the patients who were included
in the study. Lag time between symptoms initiation
and treatment initiation is a very critical issue regarding
outcome assessment. Late initiation of antiviral may
have reduced response compared to early start.
Relationship between day of illness and
morbidity due to virus and immune triggering :

Initial seven to ten days are generally responsible
for virus related morbidity whereas after five to seven
days of symptoms onset, immune triggering is
responsible for morbidity. Between 5th and 10th day of
symptoms onset, generally there is some overlap
between virus and immune triggering mediated
morbidity. After 10th day when generally virus
associated morbidity is reduced as viral replication
ends; there is very less role of any antiviral
therapeutics. It is important to initiate antiviral drugs
timely to get optimum benefits.
Indication of remdesivir5 :

As per USFDA SARS-CoV-2 nucleotide analog RNA
polymerase inhibitor, remdesivir is indicated for adults
and pediatric patients (12 years of age and older, and
weighing at least 40 kg) for the treatment of hospitalized
COVID-19 patients. Use of remdesivir in India is still
under Emergency Use Authorization. Remdesivir may
be considered in moderate COVID 19 patients on oxygen
therapy. There should not be any contraindications like
a) AST/ALT > 5 times Upper limit of normal (ULN) b)
Severe renal impairment (ie, eGFR < 30ml/min/m2 or
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On 22nd October, 2020 USFDA approved remdesivir
for use in hospitalized adult and pediatric patients
(>12 years of age and weighing at least 40 Kg) for the
treatment of COVID-19.
Use of remdesivir in India is still under Emergency
Use Authorization.
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need for hemodialysis) c) Pregnancy or lactating females
and d) Children (< 12 years of age) as per updated
Clinical Management Protocol for COVID-19 by
Government of India6. It needs immense discussion to
understand the timing of initiation of remdesivir. Delayed
initiation of remdesivir due to wait for need of oxygenation
may be less beneficial for the patient because initial
few days for viral replication may pass out. In adults
and pediatric patients 12 years of age and older and
weighing at least 40 kg,  recommended dosage is as
following – A single loading dose of remdesivir 200 mg
on Day 1 followed by once-daily maintenance doses of
remdesivir 100 mg from Day 2 infused over 30 to 120
minutes. The recommended duration of treatment for
patients not requiring invasive mechanical ventilation
and/or ECMO is 5 days as per USFDA. If a patient
does not show improvement in clinical parameters,
treatment may be extended for up to 10 days. For
patients on invasive mechanical ventilation and/or
ECMO, the USFDA has recommended for 10 days
remdesivir therapy.
Warning and Precautions :

Hypersensitivity reactions have been seen during
and following administration of remdesivir. Slowing down
the rate of infusion with a maximum infusion time of
up to 120 minutes, can be considered to prevent signs
and symptoms of hypersensitivity. Need to be vigilant
for signs and symptoms of a clinically significant
hypersensitivity reaction and immediately discontinue
remdesivir infusion and initiate appropriate
management. If ALT increased by 10 times of baseline
value after initiation of remdesivir therapy it is important
to discontinue it. Stop remdesivir infusion if ALT
elevation is associated with signs or symptoms of liver
inflammation. There is a chance of decreased antiviral
activity when co-administered with chloroquine
phosphate or hydroxychloroquine sulfate. In-vitro drug-
drug interaction between remdesivir and chloroquine
phosphate or hydroxychloroquine sulfate is seen. A
cell culture data had demonstrated an antagonistic
effect of chloroquine on the intracellular metabolic
activation and antiviral activity of remdesivir.
Remdesivir in Special Populations :

1. Pregnancy – Data from published case reports
regarding compassionate use of remdesivir in pregnant
females are available but are relatively insufficient to
evaluate for adverse maternal or fetal outcomes.
Remdesivir demonstrated no adverse effect on embryo-
fetal development in nonclinical reproductive toxicity
studies. Pregnant women hospitalized with COVID-
19 are at risk for serious morbidity and mortality due
to disease. It is important to weigh the risk of giving
remdesivir and risk of not giving remdesivir to those
patients. Informed prescribing, necessary consents and
compassionate risk benefit explanation are extremely
important in this regard.

2. Lactation – It is important to consider
developmental and health benefits of breastfeeding
along with the mother’s clinical need for remdesivir. It
is also necessary to stress upon the potential adverse
effects on the breastfed child from remdesivir or from
the underlying maternal COVID 19 infection related
condition.

3. Pediatric Use – As per USFDA safety and
effectiveness of remdesivir for the treatment of COVID-
19 have been established in pediatric patients 12
years and older and weighing at least 40 kg.

4. Geriatric Use – No dose adjustment is required
for geriatric population whose age is more than 65
years. Need to be cautious regarding renal, hepatic
condition of the patient.

5. Renal Impairment – Though there is no clinical
pharmacokinetics data available for renal compromised
patients, it is important to consider that patients having
eGFR greater than or equal to 30 mL per minute can
continue remdesivir for treatment of COVID-19 with no
dose adjustment.
Adverse Drug Reaction of Remdesivir :

Need to be vigilant about following adverse drug
reactions which has a incidence greater than or equal
to 5% like nausea, ALT increased, and AST increased.
There is also a chance of development of rash, local
site erythema, seizure, anaphylaxis and angioedema
following remdesivir infusion. It is important to identify
early and de-challenge remdesivir if any adverse drug
reaction appears.
Conclusion :

Remdesivir is shown to be efficacious in three well
conducted RCT and therefore approved by USFDA to
use it in COVID 19 treatment SOLIDARITY trial
conducted by WHO contradicts these RCT results.
We need to conduct more RCTs and prospective
observational studies considering the timely initiation
of remdesivir. Time will say whether Indian drug
regulators will be convinced enough to approve
remdesivir as first anti-COVID 19 viral agent.
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Series - 10

Traumatic Brain Injury

Rudrajit Paul
Quiz Master

Mediquiz

Look at the following statements and mark
which of them are true and which are false : —

1. Secondary decompressivecraniectomy (DC)
for late rise of intracranial pressure (ICP) after
traumatic brain injury (TBI) is recommended to
improve outcome.

2. Therapeutic hypothermia is recommended
in diffuse brain injury.

3. High dose methylprednisolone may
improve outcomes in raised ICP after TBI.

4. Hyperventilation early after TBI may help
in improving mortality.

5. LMW heparin for DVT prophylaxis is
absolutely contraindicated after TBI with some
evidence of contusions in CT scan.

6. Phenytoin is recommended early after TBI
to prevent seizures.

7. Early initiation of feeding is one of the
effective means of reducing mortality after TBI.

8. ICP monitoring and management based on
ICP levels is beneficial after TBI.

Match the parameters in 1st column with the
values in second column : —

9.   ICP level (in mm of Hg)
       for treatment target A. 40

10. Optimum jugular venous
      saturation (in %) B. 22

11.  Age of patient above which ICP
       monitoring is recommended C. 70

12.  Optimum cerebral perfusion
      pressure after TBI D. 50

(Answer : next page)
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13.Antimicrobial impregnated catheters are
now used for external ventricular drainage (done
to reduce ICP) to reduce chance of infection.
Different companies have come up with different
types of catheters. What is/are the antibiotics
which are impregnated in such catheters?

a. Rifampicin
b. Minocycline
c. Linezolid
d. Triclosan
e. Clindamycin
f. Gramicidin

14.Mannitol is an effective drug to reduce
raised ICP. However, different clinicians use
different doses. What is the recommended dose
of Mannitol to reduce ICP?

a. 0.5-1 g/Kg/day
b. 1.5-2 g/Kg/day
c. 1.5—2 g/Kg over a short period
d. 0.5-0.75 g/kg over a short period
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Answer : Mediquiz

1. True.
After publication of results of the RESCUEicp trial,

it is now recommended that late rise of ICP (after 3
days) after brain injury may also be treated with DC.
In this trial, it was seen that the benefits of late DC
were evident at 6 and 12 months post surgery.

2. False.
Therapeutic hypothermia did not improve outcomes

after TBI.

3. False.
High dose steroids have no role in lowering ICP

after TBI and rather, it increases mortality. The CRASH
trial tried to study methylprednisolone use early after
TBI. But halfway through the study, it was found that
mortality in the steroid arm was higher compared to
placebo (21.1% vs 17.9%, P = 0.0001).

4. False.
Early after TBI, cerebral blood flow may be reduced.

At this juncture, hyperventilation may further jeopardize
this blood flow.

5. False.
LMW heparin may be used if the benefit is found to

outweigh the risks. There is definitely a risk of cerebral
haemorrhage expansion but in stable patients LMWH
may be given if the risk of DVT is very high (E.g.
malignancy, prior history of DVT)

6. True.
Studies have shown that phenytoin used

prophylactically can prevent early (first 7 days) post-
traumatic seizures. However, after 7 days, the
prophylactic use of anti-epileptics is of doubtful benefit.
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7. True.
Feeding, especially enteral feeding, is important

to prevent death.

8. True.
ICP monitoring can be a useful tool to guide

treatment decisions. ICP values and CT imaging
findings are to be used together.

9. B

10.D

11. A

12.C

13. A, B, D, E.
These are some of the antibiotics which have been

used to coat catheters in different trials. So far, all
have been found to be useful.

14.C
Mannitol boluses are preferred over continuous

infusion or prefixed dosing. This method will have less
chance of osmotic damage. The peak effect of mannitol
on ICP occurs by 30-45 minutes and lasts up to 6
hours. There is some controversy regarding the dose
of mannitol after TBI. A 2005 Cochrane review
concluded that high dose mannitol reduced mortality
more than the conventional dose (0.5—1 g/Kg).
However, it must be remembered that mannitol is
preferred only for short term management of raised
ICP. It is not useful for long term treatment and may
rather cause harm.
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Tuberculin Therapy – Hope for a Cure
SIR, —  Robert Koch, a renowned German Scientist and

physician of his time has been credited with making the
historical discovery of tubercle bacilli in the year 1882.  This
was followed by an equally momentous and historical
invention of tuberculin in the year 1890.

Kochs original tuberculin (TO) was a glycerine extract of
the tubercle bacilli. It was intended to be a remedy for
tuberculosis. However the treatment of patients with original
tuberculin did not result in any significant reduction of
morbidity or death.

During the era of Robert Koch, tuberculosis had a high
mortality and almost one in seven Germans died of
tuberculosis. The discovery of causative pathogen and
subsequently tuberculin raised hopes for cure and people
reacted euphorically. This led to inappropriate and excessive
use of tuberculin in large doses in patients with advanced
disease resulting in severe reactions.

The review article from Dr M S Valiathan elucidates the
wonderful work done by Dr V S Valiathan in the year 1915. It
gives an interesting insight into the research work done in
Europe and Travancore, India. Today we are blessed to
have an armamentarium of diagnostic tools and research
methods at our disposal. But still we have limited choice of
anti tubercular drugs at our disposal. Perhaps it is time for
introspection and to reflect and look at the tuberculin therapy
with a fresh perspective.
Professor of Respiratory Medicine, Prof Dr. D P Singh
JLNMCH, Bhagalpur, Bihar

=============================
Sir, — Medical education in India has been evolved

traditionally from the colonial style & culture with regards, to
its teaching training & practice. Over the period of last two
centuries, the face & corpus of medical education have
changed time and again keeping pace with gathered
knowledge and meticulous observation and ongoing
research. In spite of its inevitable change of system, the
basic fabric remained same where curative treatment has
been put on the top of the preventive treatment and
individualized therapy has attracted more attention than
community based service.

Before the advent of globalization & market economy
the curative treatment & customized medical therapy were
the style of medical service. With the wane of communicable
diseases in developed country post 2nd world war by
implementing vaccination & other preventive measures. Non
communicable diseases prevalent which has drawn
attention to the politician and business communities.
Gradually the pendulum of medical practice started swinging
to the development of more numbers of specialists rather
than production of basic medical graduates who are equally
competent of providing both curative & preventive service
and individualized as well as community based treatment.

Till today, community medicine is being considered as
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a dearth subject and experts of community medicine are
being considered as second class doctors by the general
public because, they are not direct care giver to the
beneficiaries. This the very unfortunate part of the Indian
medical education system where doctors engaged in
curative treatment are getting more importance than the
experts of prevention services.

Covid pandemic has shamefully opened our eyes and
windows as we have felt the importance of experts of
community medicine, tropical medicine, microbiologist and
expert of infection diseases and also general practioners

Teaching and training of community medicine should
not be practiced in the closed walled, classrooms; rather it
should be taught at the grass root level where the flavor of
community prevails.

I personally feel that the fabric of medical education of
post independence, post covid India should be reframed
with better & meaningful participation of community based
medical practice rather than hyping the only curative
treatment.  Looking forward to watch that golden horizon.
Siliguri Dr Sekhar Chakraborty

=============================
Sir, — Firstly I want to convey my sincere thanks for your

case based editorial during this covid19 pandemic.From
your journal we came to know different case reports of Covid
which is useful during this epidemic. Recently we got 2
case presented with bradycardia and heart block due to
viral myocarditis.Usually as we know febrile patient presents
with tachycardia except typhoid fever.Here during this
pandemic these case presented with bradycardia which
may be due to temporary AV block and bundle branch
conduction abnormalities. Further case studies and review
article may give further information regarding this
bradycardia in covid patients.
MJN Medical College, Coochbehar Dr Apu Adhikary

=============================

Once weekly insulin : Is the panacea here?
Sir, — Insulin is used by a large share of patients with

diabetes (All types). However, despite repeated counselling
and training, the fear of daily injections is still a deterrent to
patient acceptance of this life saving medicine. In countries
like India, there are also other issues like cost, availability of
proper needles and availability of cold chain. In such a
scenario, any technology which can decrease the frequency
of insulin dosage would be welcome.

On September 22, 2020 Rosenstock et al published
the results of a Phase II trial with Icodec, the once weekly
insulin (NEJM). In this, they found that the glucose lowering
efficacy of Icodec was similar to daily basal insulin regimen.
Side effect profile was also similar.

If subsequent phase III trials are successful, we can
hope to have a wonderful therapeutic option.
Kolkata Dr Rudrajit Paul
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