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| VIEWPOINT

| JIAM2010; 11(1): 12-5

Need-based Medical Education

BM Hegde*

“How much longer will medicine’s flagship educational
events fly the aolours of the dnug industry?”

— Ray Moynihan .

This is an attempt to look at our present day medical
education framwithin, after nearly five decades of, I hope,
fecund involvement. Modern medical education in India
goes back to the year 1857, when the Fast India Campany
started three medical colleges — one each in Madras,
Babay, and Calcutta. The initial syllabus was brought
fram the London University. It has, of course, changed a
bit here and there, but there has never been an attempt
to really do sare introspection for nearly one—century and
ahalf. There has never been an attenpt to see if our hoary
past, with its wonderful medical knowledge, could, at least,
e amalgamated with the western thoughts brought from
outside, with berefit to the suffering humanity.

Most of us inside the system have a holier—-than-thou
attitude towards anything Indian that has not been
certified tobe scientificby theWest. I think the time has
aare now to think of all that, as theWest itself is looking
to the Fast for inspiration in this fieldwith the top heavy,
hi-tech western medicine having becaore prohibitively
expensive. The London Royal College of Physicians
recently brought out a manual, following a symposium
on The Science of Alternative Medicine, hichlighting the
positive aspects of the latter and also bringing-out a lot
of good scientificmaterial in them. It is time now for us to
take a fresh 1ock.

What is wrong with the present system?

On the surface everything looks good. Many would want
to know that if it was good enough for us why not
continue it for the next generation. How good is good?
Moderm hi-tech medicine, sold all over as very scientific
has a very shaky foundation. David Eddy, a former

associate professor of cardiovascular surgery at the
Stanford University, USA, after very extensive research
and doing his PhD in mathematics, wrote that 85% of
what doctors do is based on very soft data, while only
15% is based on hard unequivocal data. He has now
invented a new computer model — ARCHIMEDES — that
shows most of our interventions in very poor light

(www .archimedesmodel . com) .

The recent UNIDO report showed that about 80% of the
world’ s population today does not have the benefit of
nmodern medicine. Many studies have very clearly shown
that the most important risk factor for all diseases, fran
comon cold to cancer, is poverty. Poverty and ignorance
begin to have their 111 effects on the future men right fram
the first trimester of pregnancy insice his mother’ s warb
and bother him chasing him to the tamb! Studies in the
West have shown that whereas the diseases are in plenty
in the far-flugvillages, surplus of doctors are in the cities
andmetropolises. This inverse—care law, propounded by a
family doctor, Tudor Edward Hart, working in a Welsh
mining village, speaks volumes about what happens in
the third world comntries.

The art of medicire, that whichmekes the patient’s day, is
not being taught enough in the medical schools. Even
when passing remarks are made by some teachers about
the art of medicine, most of it gets drowned in the sea of
awe—inspiring technology. There is a lot we could do in
this field, as shown very well by an Oxford professor, David
Weatherall, inhis ook The Science of Medicine and its Quiet
Art, orby Shervin B. Nuland, Stanford professor of clinical
surgery, inhis ook Wisdan of the Body. These facts have
been verifiedby a triple blind, conputerised, prospective
study in London, published in the B, by the old students
of Lord Platt, who now are the pillars of modem medicine
in the UK. Professor Calnan’s book Talking with Fatients
brings out the anguish of a thinking teacher at the

* Former Vice-Chancel lor, Manipal University,; Editor-in-Chief, The Journal of the Science of Healing Outoanes;
Chainman, State Health Society’s Expert Camittee, Govt. of Bihar, Patma,

Visiting Professor of Cardiology, The MidHlesex Hospital Medical School, University of Landon, U.K.;

Affiliate Professor of Himan Health, Northern Coloraco University, U.S.A.



Harmmersmith hospital, London. Too much of technology
and teaching subtleties to undergraduates were shown
to e counter- productive in a study by three generations
of teachers in the department of cardiology at the St.
Andrews University, Dundee, UK.

The student gets lost in memorising data for the sake of
the examination, and thus loses sight of the woods while
counting the trees. Bereavanent is an integral part of a
doctor’ s life! Very little input is given in this direction to
students to cope with it. Memorising the subject has
another dangercus consequence in that the student, just
before the examination, and if he passes the examination
for ever after, deludes himself with the idea that he knows
everything that 1s tobe known. This feeling of “knowing” is
suicidal in this field. One should aimat meking the student
realise genuinely that he does not know! That is where
curiosity starts and wisdom begins. Another very
important reason why medical education has become
irrelevant to the present day needs is the craze for trying
to do good to the ggaarently healthy in society in the name
of health screening ard predicting the upredictable.

Predicting the future of any organism in this dynamic
universe needs the knowledoe of the total initial stateof
the organism, which is impossible today since we have
no clue about the genotype of man and his conscicusness!
Inaddition, the linear thinking that if one were to change
the initial states from abnomal to nommal, there is no
guarantee that this change holds good as time evolves.
Time evolution in a dynamic system does not follow this
rule. Iong-term studies have shown the futility of this kind
of exercise. Doctors have been predicting the urredictable
was the judgament of a physicist, professor Firth, inhis
enlicghtening article in the A7 in 1991.

What could be done to rectify this?
Content and methodology

The syllaous is already overturdened. Tt cannot and should
not ke expanded; instead, it couldbe profitably cut short,
without affecting the quality — nay even enhancing the
quality of education. Prdblemtased learmning, where the
student and the tutor are both curious to learn, wouldbe
a better method. More time should be given to the
students to think for thamselves, inplace of all the dicactic

teaching of facts. Facts kesp changing everyday, what with
the new information pouring in at a phenarenal pace of

seven per cent per month. The correct method of abtaining
the data franmany sources today 1s to be taught inplace of
teaching facts.

Didactic lectures could be cut to the bare minimum,
replaced by small group tutorials. Studies have shown that
an unprepared mind absorbs less than five per cent of
what is told in a lecture class. Clinical clerkshipsmist take
nore of the student’ s time. There again, the ritualistic
bedsice clinics should give place to collective effort
between the teacher and the taught to arrive at the
diagnosis and management strategies for every patient
under their charge. Then and then only, does the student
realise the most important lesson in medicine that
diagnoses and management are basically full of
uncertainty. The grey zone inmedicine is exoanding every
day, and the student should be aware of that as much as
the teacher.

Medical education shouldbe a collective effort at leaming
between the two parties, the teacher and the taught. The
conventional teaching by humiliation should give place to
learning with pleasure with a footing of equality. On the
bedside, the student leams by doserving the teacher, in
all its ramifications, viz., mamers, readywit, carpassion,
understarding, huren dignity, patient lesway, frustrations,
anxieties, andwhat have you. This would give the student
the courage to keep learning. To know that at times the
amnperor also could be without his robes is a very good
stimilus to leam.

Specialists vs generalists

There was a craze for specialisation in the West for more
than two decades now. There were so many specialities
and subspecialities that they have now realised the bad
effects of theseboth on the recipient, the patient, and also
on the system. This kind of fragmentation is doomed to
fail as per the 1st Law of Thermodynamics! Medical
specialities grew directly proportionate to the growth of
technology. The result is that technology has becare top
heavy and the hospitals have become prohibitively
expensive even for the middle—class Americans.

The University of Minneapolis has started the system of
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having three major specialities: general surgery, general
nmedicine, and midwifery. Only when there is a definite
indication for any type of intervention does the patient
et referred to the partiaular specialist. A similar trend is
coming to the UK also. Of course, we Indians believe in
the dictum that we have to make the mistakes ourselves
before we learn from them! We are wise enough not to
learn fram other’ s mistakes. We are where Arericans were
twenty years ago, starting more and more specialities and
corporate hospitals.

A large country like ours, where more than 80% of
patients are spread over the 5,75,000 odd villages, we
would have to, per force, have more generalists. In
addition, our present day medical training for a graduate
is not conducive to send him to a village to manage
alone. He would be a fish out of water there, as the
grourd realities in the camnity incidence of illnesses
is not represented in the teaching hospitals. This is cne
of the main reasons why doctors do not want to go to
the village. New doctors are not canfortable with their
clinical abilities sans the hi-tech that they are used to in
their medical school hospitals. Our graduates are good
for working as junior doctors in larger corporate
hospitals to order all the tests for every one who cares
there for the boss to review or to work in junior posts
abroad. Ieft alore in a villacge he would be helpless.

Evaluation

This is the real pain in the neck for both teachers and
students alike. I know of no foolproof method of
evaluation. The present system that we follow, which has
been followed since the beginning of medical education
in India, is far framsatisfactory. Even though the best is
yet to be thought of, we could try and make it more
effective. The end-term, one-time examination shouldle
replaced by continuous on-the—jdb-evaluation. This could
e split into teacher evaluation and peer evaluation. The
latter could bring out the weaknesses and strengths of a
candidate much more candidly. The teacher evaluation
should e a long drawn doservation in place of the short,
anxiety generating, incanplete assessment.

The debate about the type of theory examination is a
never-ending one. The West went into the miltiple choice
dbjective theory tests, only to go back now to the time—

tested essay type examination. However, both of them test
the memory power of the examinee and not his total
ability. In their place, a novel creative type of theory
examination could be held. The student is posed a real
1ife prablem and is given encugh time to write a critical
answer on the lines of his future work outsice. A critical
appraisal of the praoblem should be able to give the
candidate the capacity to leam the camunication skills
alsoinlaterlife.

Practical and clinical examinations should mimic the real
life situation. They should aim to assess the candidate’s
ability to listen tohis patient, his compassion and human
understanding, his knowledge of the clinical methods
of eliciting the signs of disease, his interpersonal
relations, his ability to get on with colleagues, his
temperament as a doctor, and his mastery of the
diagnostic skills and menagement strategies. Viva-voce
examination is an opportunity to check the student’s
thinking capacity, instead of once again assessing his
memory recall. This could be utilised to find out what
kind of a doctor he wouldmeke in real 1life, his interest in
furthering his skills and knowledge, his capacity to look
at the same thing from different angles and also to
fathom his reasoning power.

Examiners should have also a check on them. All the
markings should be in the close-marking method. The
positive and negative aspects of the student’ s abilities
should be noted down for the future guidance of the
candidate should s/he fail to make the grade. The
examiners’ performance should be computerised to
assess them as examiners. Erring people should be
blacklisted and their names sent to all the examining
bodies with valid explanations. They could e reassessed
after the lgpse of a particular nuroer of years!

Beyond the four walls of the classroam

Doctoring needs more skills than all that is written aoove.
There are important areas not covered by the
conventional teaching methods. One area that needs
wider knowledge of huran affairs is the capacity of the
doctor to handle the only certain thing in life that is
death. One of the questions asked is why did a patient
get a particular disease or why did he die? These two
questions could never be answered in biology. One
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needs to know a bit of teleology and also philosophy.
Positive sciences answer the question “how” or “how
nmuch”, but not the question “why”. One needs special
skills of compassion and understanding to manage
bereavement and separation.

The bane of modern medicine today is its cost. Every
doctor must have an exposure to pharmaco—economics.
It is one thing to read a book and write the medicine or
orcder an operation, but the crux of the matter is if the
recipient is able to afford that, and if not, what are the
alternatives. That leaves the mich-harried patient ina
worse state. The mind of man is known to be the most
important part of the whole gamut of health and disease,
and the modern doctor should be able to unravel the
depths of human mind, with a reascnable knowledge of
human psychology, local custars, taboo, fears, anxieties
and even superstitious beliefs. An assessment of the
patient’ s surroundings, hisworries, his anxieties, hisnear
and dear anes, and his sccial ties would all have tole taken
care of in sare special situations.

Knowledge advances by refuting false dogmas. Genuine
research demands that doctors keep an open mind on all
aspects of their learning and try and get the false dogmas
demolished to the extent possible. This requires the
capacity to keep meticulous records of all our dealings
with patients sincerely and honestly. Documentation
should e taught to students fram day one in their routine
work as well. Research is not repeating others’ work in your
laboratory. Clinical medical research 1is “having a question
on the bedsicke and trying to go as far away fram the bed as
one could to get an answer.” We urgently need a uniform
national standard for our postgraduate degrees to be
recognised all over the world.

In short, medical education is an education for life. The
right kind of education wouldbring out the best in every
doctor who becares patient friendly and would be able
to do most good to most people most of the time. He is
ideally one who knows not, but, knows he knows not. May
his trile increase!

‘Men are vain authorities who could resolve nothing. ”

— Michel Eyquem de Montaigne (1533-92) .
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Greatest Surprise of Modern Times

Millions dying of heart, stroke and cancer caused
by smoke,

Cursed by tobacco, quid, gutka and unknown
spice,

Mouth filled with toxins feeling freshness and
fragrance,

What an ignorance, self destruction, surprise and
Jjoke.

— S Dwivedi *

*Professor and Head, Department of Medicine/Preventive Cardiology;
Chief, Coronary Care Unit, University College of Medical Sciences,
University of Delhi, GTB Hospital, Delhi
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Chronic Diseases and the Medical Science:
Urgent Need for a Paradigm Shift!

BM Hegde*

There seems to be a crisis in modern medical research.
Thile the modem medical research, based on statistics, is
expanding exponentially straining the budgets of even
the most affluent countries, the prablems of chronic
diseases like didbetes, athercsclerctic diseases, Parkinsa' s
disease, Alzheimer’s, and cancer are not being solved.
Rather, their incidence has been stationary for well over
one hundred years although we are made to believe that
they are going up! While there seems to be a relative
increase in the incidence, there is no absolute increase in
any of these diseases. The forrer is due to wrong lakelling
nethods as also to awareness in society to seek medical
attention sooner than warranted, thanks to the screening
industry. The prablem with modern medicine is that it is
still lost in the reductionist concept of organ—based
diseases resting on the two pillars of anataomic paradigm
of Vesalius (450-years-old) and the Mendelian paradigm
of geretics.

When more and more research becomes unproductive,
prablems get more corplicated. It is then necessary to
change the paradigm, according to Thomas Kuhn, writing
in his book The Structure of Scientific Revolutions'. Kuhn
feels that the hypothesis—oased research fails miserably
in this scenario. Our concept of organ-based diseases and
the development of subspecialties like cardiology,
neurology, gastroenterolagy, etc., hasbeen the major blow
to productive research based on holism, which looks at
the whole orgenian, its surrondings, as also its evolution.
We need to have a total paradigm shift if we need to
unravel the mysteries of ageing and chronic diseases that
go with ageing. We could still kesp the useful parts of the
old paradigm like emergency procedures and surgical
corrections in sare settings along with the new paradigm.
Time has care to say goodoye to disease—based research
in preference to causation-based research.

“First, human diseases affecting a wide range of organs
could result fraom systemic defects in energy metapolism
and, second, hereditary human diseases could result
from mutations in the non-Mendelian mtDNA.
Consequently, mitochondrial biology and genetics
become excellent candidates for expanding the
anatomical and Mendelian paradigms to address the
camplexities of the age-related diseases, ageing, and
cancer’?. This brings us to the original energy-based
medical physiology and the non-Mendelian genetic
inheritance as well.

“Life involves the interplay between structure and
energy. For the eukaryotic cell, this duality was oarented
~ 2 billion years ago by the symbiosis of what appears
to have been a glycolyticmotile cell, which gave rise to
the nucleus-cytosol, and an oxidative a-
proteobacterium, which evolved into the
mitochondrion’. Initially, each organismwas free living
and contained all of the genes for an independent life
form. However, over the subsequent 1.2 billion years, the
single-cell descendants of the initial symbiosis
experimented with many alternative arrangements of
biochemical interdependence and genomic
reorganisation. Ultimately, however, an arrangament was
achieved in which the mitochondrion became
specialised in energy production and the nucleus —
cytosol becare specialised in structure. This final design
provided the impetus for the development of
nulticellularity and the evolution of higher plants and
animals, including humans™.

Let us first examine this nature’ s carputer insice every
cell which existed for nearly a billion-and-half years
before the first nerves ever gooeared in Jellyfish. Tt took
another half-a-billion years for cranial nerves and brain
to appear in organisms including man. The myth that the

* Former Vice-Chancel lor, Manipal University,; Editor-in-Chief, The Journal of the Science of Healing Outoanes;
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brain and the nervous systems alone keep us going has
to give place to a more holistic view that there are many
other important systems that help keep man alive. Then
we will progress further in our understanding of human
physiology and pathology. Life is a complicated system
of individual cell function in the body in an
interdependent manner to keep us alive and healthy. If
the ten thousand odd proteins (part of the
mitochondrion-based energy producers) that are
present inside each one of the trillions of cells in cur
bodies do not work well we will have disease states. For
recovery franany illness, body cells will have to function
normally agairr.

Qur approach in the “so-called” evidence-based modern
nmedicine is to try and correct those changes (not knowing
what they are) in disease states using chamicals or surcery.
Chemicals try to change the nucleus cytosol system,
hereinafter called the hardware of the computer that is
the human cell, which is not conducive to healthy
physiology. Surgery is useful in anatamic abnormmalities
but has a very limited role in health restoration. As a quick-
fix, apparently, chemicals and surgery help sare pecple
sometimes but all of them damage some part of the
human system almost always, sametimes as late as five
years after the event. One good exanple is a pain killer
trasylol which is now known to kill the recipient as late as
five years after he/she had it! What happened to another
pain killer wyoxx is now common knowledge. These
measures have now resulted in considerable misery for
mankind. To quote the most authentic scientific body of
the USA: “The National Acadeny’ s data attributes 100,000
deaths per year to physicians’ errors, added towell over
100,000 deaths due to severe drug interactions and
another 100, 000 fatalities fram hospital-Joased-infections.
(For a cetailed aralysis, see Death by Medicine, by Gary S
Null et al)”. This is frana contrywith less than one-third
the population of India. Thank God, we do not have
statistics like this for Trdisf.

What is the remedy? We must get to know the true
physiology of cell function and try and see how we
could restore that in the unlikely event of disease ina
nmore natural way rather than inflicting chemical and
surgical damage to the cells where possible. The
fruitless research of modern medicine is based on

statistical science andnot true hard science. The “ailure
of millions of dollars spent on AIDS vaccine, failure of
interferon as a wonder drug for cancer management
with the latter still eluding a cure despite billions being
wasted on cancer research and cancer screening (the
latter has been shown to be useless and dangerous) ,
and the ravages caused by drugs like thalidomide and
thorazine”, are there for all of us to see.

We need to arrange an urgent marriage between the
beneficial ramedies in modermn medicine “ike the excellent
arercency care methods, brilliant surgical successes, time
tested and harmless pharmmaceuticals as also the newer
lifestyle changes” with the best and scientifically
authenticated multitude of methods in many other
systeams of medicine into a judiciocus integrated system
of medical care that is inexpensive, safe, and effective
under all circumstances. Unfortunately, the vested
interests in modem medicine are scuttling every effort in
this fieldby hitting those efforts with an oldlut, effective
whip “there is no evidence base” in other systems of
medical care. This is the biggest lie in the world.

Let us examine how we can use natural methods to get
the damaged cells back to normalcy. The ten thousand
odd proteins (part of the software) in each cell are
functionally better than ocur supercorputers. They have
two energy systems — the low energy system and the high
energy system. Initially, the proteins process all the
information they collect fram the body as also the cutside
world into a low energy informmation systamwhich primes
the other proteins to a high energy fimctional systanthat
could power the body as a whole. In thismilieu there are
certain specific proteins that do the directing or
chaperoning job very effectively. One such chaperone
protein is the Heat Shock Protein, HSP 70. It is otherwise
called Stress Responsive Protein (SRP 70) as it responds
to every kird of stress in the cells’.

The HSP 70 protein is supervised by the HSP 70 gene. HSP
70 protein could be re-primed by heating the cell to 47
degree centigrade but, that can never be done in the
human body. The other method is to use some kind of
natural energy to do the jab. In health, the cell uses the
energy caning from the main source, sunlidght, as also the
nagnetic energy generated by lightening throwing a halo
of Schumann energy field around the earth (Schumann
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effect) since all proteins are but carbon, hydrogen,
nitrogen, and oxygen as in the DNA, along with amino-
acids that core from food. The electromagnetic energy
used by the cell proteins which is then transduced to fire
the mitochondria inside every cell to produce energy
resded for 1ifef.

Glen Gordon was one of NIH' s brilliant young scientists,
4th in hierarchy at ore stage. He was a pioneer inthis field
of trying to regenerate the damaged (ischaamic) cells back
to normal. This made the American Medical Association
to file a law suit against him, which did not materialise at
the erd. He lost his entire grant sugeort, though. He would
not relent. He has core-up with a small Pulsed Electro—
Magnetic Field (PEME) generator powered by a battery
to stimulate and up-regulate the depressed HSP 70
protein and thereby regenerate the cells again. My own
initial enttusiagnwith this toy of his isexciting. This isrot
the right forum to disclose the data of our pilot study
which is ongoing. Nore the less, the results are an oeening
for us to look more deeply into many such natural
nmethods of making the sick cells (individuals) to regain
their strength and health without any long-term
detriment to the owner in the bargain® * 1,

The relationship between Chi energy and mitochondrial
energy systems was brought cut in an excellent article
by Douglas C Wallace in the journal Genetics June 2008
issue is a revolutionary idea. Wallace states: “If this
strategy proves successful, then it may have been
prescient that a major concept in the parlance of
traditicnal Asiannmedicire is ‘chi’, which loosely translates
as “WVital force or energy?”. This iswhat is called praara in
Indian ayurveda and yoda.

These specific mitochondrial genamic concepts provide
a plausible explanation for the predisposition toward and
developrent of age-related diseases. The mitochondrial
enercetic capacity micht have an initial capacity at birth
based on inherited nuclear DNA and mtDNA, the encoded
mitochondrial genes. This could modulate the
mitochondrial energetic output, antioxidant defenses,
apoptotic thresholds, mitochondrial biogenesis and
tumover, etc. As age advances, savatic mtDNA mutations
arise in post-mitotic cells and stem cells™ . When the
nutant mtDNA accumulates in ageing cells, they erode
into the cellular erergy systans leading to decline in organ

finction, loss of cell nunbers, tissue failure, and ageing.

Whereas mitochondrial damage is systemic, clinical
manifestations might be organ specific as same organs
like the retina, cochlea, sare parts of the NS, the heart,
the muscles, and the kidney might suffer faster than the
rest of the body parts. Sare tissues store energy in their
fat and suffer less. Liver maintains energy haroeostasis
maintaining the serum glucose level within acceptable
limits. The o~ and f-cells in the pancreas could sense
energy needs by monitoring calorie type and availability
to serd appropriate signals to glucagon or insulin, “to the
energy-utilising, storage, and harceostasis tissues'.”

Qur basic lack of knowledge of the mitochondrial biology
limits ocur conventional reductionist research gotions in
therapeutics. Wallace and colleagues feel our best bet
would ke to go to traditional Asian herbs that have been
tested by trial and error to have the healing outcome
effects. This could give us a Jurp start in this area. To detect
mitochondrially active compounds among the multitude
of Asian herbal drugs, they have developed a
mitochondrially active cDNA expression array, “‘the
MICTOCHIP that interrogates 1,000 genes involved in
mitochondrial energy production, ROS biology, and
apoptosis”. They have found out that Ginkgo biloba leaf
extract and G. bilaba for on mitochondrial function in
cultured cells. They did find those did indeed alter
mitochondrial gene expression to modulate apoptosis®.
“The association between Asian herbal medications and
mitochondria has been further enhanced by the discovery
that the potent antinalarial Artemisinin (quinghaosu) acts
on the mitochondrion®, and the doservation that, after
screening 2,490 compounds for the effects on
mitochondrial gene expression and physiology, the
Chinese herbal derivative deoxysppanone B was found
to act through microtubules to increase OXPHOS and
decrease mitochondrial ROS™.”

Perhaps, then, a systematic survey of Asian herbal
nedications using a variety of mitochondrial functional
readouts may reveal previously unrecognised
mitochondrial pathways and new therapeutic strategies
to manipulate them. These could then be applied to
treating the common age-related diseases. This
discovery clubbed with Glen Gordon’s seminal studies
on the pulsed electromagnetic energy supply to the
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damaged or ageing cells might open up a new vista for
holistic research for the future good of mankind. Here
again the thrust must be to assess the healing outcomes

and not the time-honored RCTs of modern medical
statistical science. Our group has started a new journal,
Journal of the Science of Healing Outcomes
(www . thejsho.can) that specifically publishes super peer
reviewed articles on the science of healing outcomes.

Chronic disease scenario needs a specialty of its own
with a paradigm shift®.
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Assessment of Oxidative Stress in Patients of Diabetes Mellitus
with and without Camplications
Biplab Mandal*, Ramtanu Bandyopadhyay**, Srabani Chakrabarti***,
Tushar Kanti Bandyopadhyay****

Abstract

Introduction: Qxidative stress plays an important role in different disease processes. Associatiaon of diabetes mellitus ard its
axplicatiaons with axidative stress has been damnstrated in experimental stidies an animals. Same studies canducted an diabetic
patients also sugport it. But very few stidies have been canducted in the Indian subcontinent so far. This study was designed to
assess the levels of axidative stress in patients suffering fran diabetes mellitus and to canpare themwith controls and also to
aarrelate these levels of axidative stress in cases of diabetes mellitus with and without aaplicatians.

Materials and methods: Thirty-three diabetic patients were divided into two groups. Group A carprised of 15 (fifteen) diabetic
patient without carplicatians and groge B canprised of 18 (eighteen) diabetic patients with aanplications. Thirty nonml healthy
persans were selected for the study to serve as control. SerunMMA level which is a product of lipid peraxidation and vitamin A
Results: SerumMMA levels were significantly high in diabetic patients in canparisan to nonml individials (6.14 * 0.50 micramols/
1vs4.40% 0.17 micramwles/1 andp < 0.001) . hhen carpared the MDA levels were much higher in patients with diabetic acaplicatians
than without carplications (6.57 1 0.22 micramwles/1 vs. 5.63% 0.16 andp<0.001) .

Vitamin E, which acts as an antiaxidant was significantly higher in nonml individials in conparisaon to diabetic patients (11.481
0.35mg/1vs. 7.97+0.2mg/1 andp < 0.001) . It was also abserved that Vit E levels were significantly high in diabetic patients
without canrplicatiaons than in those with canplicatians (8.621 0.25mg/1 vs. 7.4310.13mg/1 andp < 0.001) .

Canclusion: The present study aoncludes that diabetic patients suffer franmare axidative stress. Qxidative stress is higher in diabetic
patients with carplicatiaons than those without carplicatians. Qxidative stress plays a significant role in diabetes mellitus and
Key words: Diabetes mellitus,; Qxidative stress,; SerunMA and Vit E levels.

Introduction by prawoting formation or AGEs, by inducing DNA strand

k i i 1y ADP-ri 1
Shetic 1ications accomnt for mich of the morbidity breaks and activating poly ribose polymerase

andmortality in diabetes. Although the Didbetes Control
and Complications Trial (DCCT) has identified

(PARP) **, by causing dysfunction of eNOS, and by
activating P38 and other stress—activated pathways

. . leading to apoptosis.
hyperglycaemia as a risk factor for development of

diabetic carplications, there is no consensus regarding Considerable experimental studies on animals for
the pathogenic link between hyperglycaemia and

axplications. In the last decade, axidative stress related

association of increased oxidative stress in diabetes
nellitus and its carplication had already been conducted.

to increased production of free radicals and/or to
antioxidant depletion has been implicated strongly in
favour of the pathogenesis of diabetes mellitus and its
caplications.

‘Oxidative stress’ defined as an imbalance between ROS
(reactive oxygen species) and cellular antioxidant defence
system™? is responsible for various pathogenetic
processes. Oxidative stressmay cause cellular dysfunction

Also some studies conducted abroad show increased
levels of oxidative by-products and decreased levels of
antioxidants in patients with didoetes mellitus with and
without complications. But few studies have been
conducted in India so far. Paucity of Indian literature
formed the basis of the present study, which was planned
with the following aims and dojectives:—

1 To study the levels of oxidative stress in patients

* Department of Medicine, Institution Medical College, Kolkata — 700 073, West Bengal.



suffering fram diabetes mellitus and to campare them
with antrols.

2 Tocorrelate this levels of oxidative stress in cases of
didbetes nmellitus with and without carplications.

Materials and methods

Study design: case control study

This study was carried out in the Department of Medicine,
Medical College, Kolkata. Thirty-three patients who either
attended the diabetic clinic or were admitted in the
department and suffering from diabetes mellitus with or
without complications were taken-up for the present
study. Procerly age and sex matched thirty nommel healthy
Suojects (either patients’ attendants or collece staff) were
selected in the present study to serve as controls.

Fach case was evaluated with detailed history regarding
the age of onset of diabetes, level of control of blood
glucose. Aparticular stresswas given toelicit the clinical
symptoms of neurcpathy, nephropathy, and retinopathy.

Each case was subjected to a thorough physical
examination and detailed assessment as regards to
neurologic and renal status. Detailed examination of the
fundus was carried-out in each case to assess the

retingoathic changes.

The routine investigations carried-out in each case
included complete haemogram, urine analysis for
proteinuria, glycosuria, ketonuria and microscopic
sediments, blood urea, serum creatinine, blood sugar
fasting and 2 hour after 75 gm of glucose load. HoAlc
levels were estimated in each case to asses the status of
omtrol of didbetes.

Specific investigations like microalbuminuria, fundus
photography/fluorescein angiography and nerve
conduction studies was carried-out to establish the
diagnosis of nephropathy, retingpathy, and neurcpathy.
Srokers and patients taking vitamin E or any anti-oxidant
preparation were excluded fram this study.

All the didketic patients were divided into two groups:

A Diabetics without corplications.

B Diabeticswith carplications.
Fach diabetic case with or without complications was

Suojected to the following tests for assessing the axidative
stress ard anticxidant level :

1 MNA lewels in serumby thidoarbituric acid test,

2 VitE level in senum.

Cbservations

A total of thirty-three (33) patients consisting of 18 male

and 15 female patients suffering from diabetes mellitus

were recruited to the study. The patients were subdivided

into two groups:

1 Group A — Diabetesmellitus without carplication
(n - 15), which canprised of 8 males and
7 famles.

2 Group B — Diabetesnellitus with carplications (n
- 18), which comprised of 10 males and
8 famales.

Thirty normal healthy subjects canprising 16 males and
14 females with comparable age were selected for the
control group in our study.

Patient profile
Teble T shows patients’ profile, with duration of diabetes
ard their fasting and post-prandial blood sugar levels.

Tehle I: Patients’ profile.

Dideticswith | Didbeticswithout
Jicat dicat
(=18 (=15
Mile: famle 10:8 8:7
Poeinyears) 48.72+9.8 45.13+16.77
) -8
Drationafdidstes 7.17+6.24 2.87+2.63
(s 052 0.66-13
Estrgblardsoar 19.174£59.70 157.73+27.06
fyd) 115-310) 120-20)
Rspadial blasdsoar 38.06+67.74 260.67+£85.&2
by A0-43) 10-30)

Assessment of axidative stress

Serum MDA levels were estimated, which is a product of
lipid peroxidation formed as a result of oxidative stress.
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Serum levels of MDA increase proportionately with the
lewels of axidative stress.

O - T T T T

D Cases . Controls

Fig. 1: Bar diagram showing the levels of serunMA in cases and
in antrol gragp.

Table IT illustrates comparison of MDA levels in serum
between cases of diabetes mellitus and controls.

Table IT: Serun MDA levels in cases of diabetes mellitus
and in controls.

Hoodleels Caesn-33 Grizoln-30 p—ehe
MAIeel 6.14£0.50 4.40+0.17 <0.001
fdaodl/) 620-6.9 GM-30

MDA levels were 6.14 + 0.50 (5.20 — 6.85) in cases of
didbetes mellitus, while it was 3.40+0.17 (3.00 - 3.70) in
normal subjects. Serum MDA levels were significantly
increased (<0.001) indiabetic suojects.

Table I1T shows carnparative analysis of serumMA levels
between diabetics without camplications and those with
camplication.

Table IIT: Serunm MDA levels in diabetic patients with
and without camplications.

licati Jiceti

©=15 0=189
MAleel 5.631£0.16 6.5/+0.2 <0.001
tiaoml/1) 6.20-5.8 ©20-7.00

6.6

6.4

6.2

5.8

5.6 1

54+

5.2 1

Diabetics with
complications

Diabetics without
complications

Fig. 2: Bar diagram showing the canparison of MDA level among
diabetic patients with and without anplications.

12+

10

0 T T T T

|:| Cases . Controls

Fig. 3: Bar diagram showing the canparison of senumvit—E level in
both groges (cases and controls) .

Mean serum MDA levels were 5.63 micramol/1 (SD 0.16) in
diabetics without carplications, and were 6.57 micramol/
1 (SD0.22) in didbetics with carplications. MA levels in
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diabetics with aarplications were significantly raised (p<
0.001) in caorparison to diabetics without carplications.

Serum level of vit. E was also estimated which acts as an
anticxidant and protects the tissues franthe ill-effects of

oxidative stress. Decreased levels of serumvit E suggests
increased oxidative stress and vice versa.

Table IV shows the camparative data of vitamin E levels
in the serum between cases of diabetes mellitus and
amtrols.

Table IV: Serumvit. E levels of cases of diabetes
mellitus and controls.
Hoodlesls Cas=sn=33
Sm-vitE 7.9/10.
ledls ) (720-2.00

Cntral n=30 p—ehe
1.48+0.35 <0.00L
10.0-12.00

8.8 1
8.6 1

8.4 1

8.2

8_

7.8

7.6 1

741

7.2+

7_

68 I T T

Diabetics with
complications

Diabetics without
complications

Fig. 4: Bar diagram showing the cancarison of vit-E level among
diabetic patients with and without aanplications.

Serum vitamin E level was 7.97mg/1 (SD 0.62) in cases of
diabetes mellitus while it was 11.48 mg/1 (SD 0.35) in
amtrol siojects. This decrease in levels of vit. E incases of
diabetes mellitus was highly significant (< 0.001). It
suggests that they have suffered more oxidative stress
than control subjects.

Table V shows carparative analysis of serumvit. E levels
in cases of diabetes mellitus with and without
carplication.

Table V: Serum vit. E levels in diabetes with and

without camplications groups.

Licets Ticats

©=15 (n=18
EE 8.2+0.25 7.43+0.13 <0.00L
ledl () 8.10-2.00 (120-1.0)

In diaketics without complications, mean vit. E level was
8.62mg/1 (SD 0.25) while it was 7.43mg/1 (SD 0.13) in
diabetics with complications. When compared it was
statistically significant (p<0.001) . Decreased levels of
vit E, which is a natural anti-oxidant in our study,
suggests that oxidative stress was higher in diabetic
complications in comparison to diabetics without
complications.

Discussion

In the present study, estimation of serum MDA
(malondialdehyde) which is formed as a result of lipid
peroxidation, and senmvit Ewhich is a part of antioxidant
system, were dore.

In our study serum MDA levels were estimated in cases of
diabetes mellitus and control subjects to compare the
amount of oxidative stress between them. Serum levels
of MDA were 614 micromoles/1 (SD 0.50) in diabetic
subjects whereas these were 3.40 micranmoles/1 (SD 0.17)
in normal healthy suojects. Significantly higher levels of
MDA were cbserved (p < 0.001) in diabetic persons in
canparison to healthy normal controls.

Camparative evaluation of the serum levels of MDA was
done in patients of diabetes mellitus with and without
carplications. It was 6.57 micraml/1 (SD 0.22) and 5.63
micrarol /1 (SD0.16) . This difference was highly significant
(©<0.001).

Increased levels of serum MDA in cases of diabetes
nellitus with conplications in comparison to cases of
diabetes mellitus without complications indicate more
association of oxidative stress with diabetic
carplications.
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Oxidative stresses in diabetics with or without vascular
canplications were evaluated in an interesting study by
Sainani and Bambolkar®. In their study they campared
the MA level in diabetic patients without canplications
which was 5.38 + 1.015 micramol/1 and was 3.343 + 0.73
micrawl/1 in control suojects. This difference was also
highly significant (p<0.001). This fact was reinforced by
our study wherein MDA level was significantly high (P <
0.001) indidceticpatients.

Zadeh et al® carpared the lipid peroxidation of 41 healthy
and 87 NIDIM patients. The level of lipid peroxidation in
NIDIM patient was 9.4 + 3.3 micramol/1 and this level was
4.1+ 2.2micraml/1 in healthy subjects. This difference
was hichly significant statistically (p<0.005) .

Losada and Alio’ estimated the serum concentration of
MPA in 60 well-controlled type I diabetic patients (28
without retinopathy and 32 with retincopathy) and 13
age-matched healthy subjects. Patients with retincpathy
showed significantly increased MDA level, 2.65 +1.00
micromol/1 compared to diabetics without retinopathy
1.80 + 0.81 micranol/1 and healthy controls 1.47 + 0.45.

Serum vit E levels were estimated to observe the
antioxidant status of diabetics as well as nonmal healthy
subjects. Tt was 7.97 mg/1 (SD 0.62) and 11.48 mg/1 (SD
0.35) indiabetic and control subjects respectively. The
decrease in concentration of vit E level was highly
significant statistically (<0.001).

Lower level of vit. E focuses indirectly towards increased
oxidative stress in diaketic subjects in comparison to
normal healthy suojects.

Serunvit E level was 7.43mg/1 (SD 0.13) in subjects who
were suffering fran diabetic carplications whereas it was
8.62mg/1l (SD 0.25) in cases of diabetes without
caplications. The decreased levels of vit E in subjects
with digbetic carplication were statistically significant
when compared with that of diabetic patients without
carplications (p <0.001) . Decrease levels of serumvit E
in digketics with carplications in canparison to dideetic
without complication favour further corroborative
evidence of increase association of diabetic carplications
with higher oxidative stress.

In a similar study, Zadeh et al® selected 87 patients

suffering from NIDDM and properly age and sex matched
41 healthy suojects.

The serum vit E level in NIDDM subjects was 19.6

nmicrarole/1 (SD7.5) micrarol/1 ard it was 23.8 micrarol/
1 (SD 8.3) in healthy subjects. When compared, this
difference of vit E axncentrationwas statistically significant
(©<0.05) . This doservation favours our study.

Polidori et al® who have estimated vit E level in 72 type-
2 diabetic patients and 75 normal healthy controls. The
level of vit Ewas 18.6 (SD1.2) micromol/1 in didbetic
patients and was 26.8 micromol/1 (SD 1.0) in control
subjects. When canpared, this decrease of vit E in type—
2 digbetic suojects was statistically highly significant (p
< 0.001) . Cur doservation also supports this fact.

Conclusion

It was concluded from the above observation that
diabetic patients suffer frammore oxidative stress. When
compared, oxidative stress is still higher in diabetic
patients with complications than patients without
conplications. Although other factors play an equally
important role, if not more, in the pathogenesis of
digbetic caplications, axidative stress plays a significant
role in didbetes and its canplications. This fact is tobe
kept in mind when planning strategies for prevention
of carplications of diabetesmellitus for better quality
of lifeof didoetics.
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Gamma—-glutamyltransferase (GGT) —
a Novel Marker of Endothelial Dysfunction?

R Sharma*, S Sharmma**, GG Kaushik***

Abstract

Backgrourd: Research in the past few years has linked axidative stress and inflanmatian to ff-cell dysfunction resulting fram
chraonic exposure to hyperglycaania. Recent prospective studies have suggested that an elevated level of C-reactive protein and
Gamma-glutamyltranferase enzyme is associated with subsequent develcpment of diabetes.

Aim of the study: The aim of the study was to examine the relationship between GGT and the marker of inflammation, i.e., C-
reactive protein, in diabetic subjects.

Methodology: The study was canducted on 150 subjects. Out of these, 50 were healthy controls and 100 were type 2 diabetics.
Plasma glucose (fasting and post-prandial), serum high sensitivity C-reactive protein, glycosylated haemoglabin and serum
Gamma-glutamyl tranferase hepatic enzyme levels were measured.

Results: Mean high sensi tivi ty-C-reactive protein and Gama-glutamyl tranferase levels in type 2 diabetic subjects were significantly
higher than the values in controls (p < 0.001). Further, a significant positive correlation was abserved between Ganma-
glutamyl tranferase and high sensitivity-C-reactive protein in subjects with type 2 diabetes (r=0.312, p=0.001).

Canclusiaon: The rise in levels of high sensitivity-C-reactive protein and Ganma-glutamyl tranferase in diabetic subjects arnd their
significant associatiaon might be a result of inflanmation and axidative stress in diabetes mellitus.

Keywords: Type 2 diabetes, axidative stress, inflammatiaon, Gamma-glutamyl tranferase, C-reactive protein.

Introduction defence mechanism in response to tissue injury or
infection. Recent prospective studies have suggested that
an elevated level of CRP is associated with an increased

risk of developing type 2 D7,

Diabetesmellitus (M) is a group of metakbolic diseases
characterised by hyperglycaemia resulting fram defects
in insulin secretion, insulinaction, or kboth. Type 2 M is

caused by a combination of resistance to insulin action
and an inadequate compensatory insulin secretory
response. This form of M, accounts for aooroximately 90
- 95% of those with IM and was previously referred to as
non-insulin dependent diabetes mellitus (NIDDM), or
adult-onset DM'.

Research in the past few years has linked oxidative stress

(0S) and inflanmmation to f-cell dysfunctior?® resulting
fram chronic exposure to hyperglycaamia, free fatty acid,
or a combination of the two. A growing body of data®
reinforces the concept that inflammation also plays an
important role in the pathogenesis of type 2 IMand 1links
DM with concomitant conditions with inflammatory
components.

C-reactive protein (CRP) is considered to be a major
inflamatory cytokine that functions as a nonspecific

Prospective studies have described that high level of
Ganma-glutamyltranferase (GGT) enzyme is associated
with subsequent development of diabetes® ™. Recently,
serum GGT has been recognised as a marker of OS™.
Indeed, oxidative processes are key components of
chronic inflanmation, acting on multiple pathways and
arplifying inflammatory reactions. Further, activation of
inflammatory processes may contribute to the
development of type 2 DM %10,

Since, oxidative stress appears to be a key carponent of
many reactions associated with chronic inflanmation, we
found it interesting to study the levels of GGT (a liver
enzyme) , and CRP (an inflanmatory marker) in diabetic
Suojects. Therefore, the aimof the study is to examire the
relationship between GGT and the marker of
inflanmetian, i.e., RP, indideetic siojects.

* Ph.D Scholar, ** Assistant Professor, *** Professor and Head, Department of Riochamistry,
Jawaharlal Nehru Medical College, Ajmer - 305 001, Rajasthan.



Material and methods

The study was conducted fram 2006 — 2007 at Jawaharlal
Nehru Medical College and associated group of Hospitals,
Ajmer (Rajasthan) . A total of one hundred and fifty
subjects were enrolled for this study. Qut of these, fifty
were healthy controls (twenty—five males and twenty-five
females with mean age 53.8 + 8.63 years) and a hundred
were type 2 didbetics (fiftymales and fifty females with
mean age 51.1 + 10.1 years) . The mean duration of
diabetes in type 2 diaketic subjects was 10.6 + 2.78 years
reseectively.

The local ethics comittee approved the study. Before
participation, volunteers were fully informed of the nature
and purpose of the study and written consent was
dobtained from each.

® Type 2 DMwas diagnosed on the basis of American

Diabetes Association 2008 criteria (fasting plasma
glucose > 126.0 mg/dl after repeat testing) .

® All subjects were non—alccholics and non—smokers.

® The diaketic subjects were on no other medications
other than oral anti-diabetic drugs.

® nong the baseline paraneters, systolic and diastolic
blood pressures (SBP/DBP) were measured three
times and averaged.

® All subjects were non—hypertensive.

Subjects with nutritional deficiency, cestrogen therapy or
active inflammatory diseases were excluded from the

sy

Anthropometric measurements

Height (without shoes) and weight were measured, and
body mass index (BMI) was calculated as kilogram divided
by square of height inmeters.

Biochemical measurements

Fasting blood sanples were drawn from all subjects and
analysed. Plasma glucose (fasting and post-prandial)

concentrations were measured by enzymatic glucose
oxidase—peroxidase (GOD-POD)*, serumhigh sensitivity
C-reactive protein (Hs—CRP) levels were measured by
immunoturbidimetric method®, glycosylated
haemoglobin (GHb) levels were analysed by cation
exchange resin method*, and serum GGT hepatic enzyme
levels were measured by modified kinetic colorimetric
method™.

Data were expressed as mean * standard deviation (SD).
The means were compared using students ’t’ test.
Pearson’ s correlation analysis was used for correlation
of parameters measured. Analysis was two-tailed and
a p—value £ 0.05 was considered as statistically

Results

Baseline characteristics of the type 2 diabetic subjects and
artrols are given inTaole T. Baselire clinical daracteristics,
viz., BMI, age, andblood pressure (SBP/IRP) did not differ
in type 2 diabetic subjects and controls (p=0.21, p=0.11,
p=0.87/0.71) . Mean fasting plasma glucose, post—prandial
glucose, and GHpb levels of type 2 diaketic subjects were
significantly higher than control subjects (o < 0.0001)
(ToleT).

Mean hs—(RP levels in type 2 diabetic siojects (2.42+1.01
mg/1) were higher than the values in controls (1.15+0.37
mg/1) and were found to be statistically significant (p <
0.001) (ToleID).

A similar trend was cbserved in GGT values in type 2
diabetic subjects when canpared with controls (p < 0.001)
(HaleTT).

Further, a significant positive correlation was doserved
between GGT and hs—-CRP in subjects with type 2 IM (r =
0.312, p=0.001) (Table III). However, the association of
35T and hs—CRP was non—significant in controls (r=0.041,
p=0.78) (TaleI1T).
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Table I: Baseline clinical characteristics of healthy contrals and type 2 diabetic subjects.

MI Age SBP/DBP FPG PPG GHDb

(Kg/n?) (Years) (mm Hg) (mg/dl) (mg/dl) (%)
Healthy controls 23.1+£3.99 53.8+8.63 128/71.2 83.4+13.3 104.0+£9.95 6.18+0.31
(n=50)
Type 2 didbetics 24.0+£3.70 51.1+10.1 129/76.8 159.0+48.4 237.0+£69.5 10.2+1.36
(n=100)
Pvalue 0.21 (\S) 0.11 (\®) 0.87/0.71 (\S) <0.0001 (HS) <0.0001 (HS) | <0.0001 (HS)
Male
Healthy controls 24.4£3.7 54.4+8.85 128/76.9 84.1+13.4 105.0+11.9 6.13+0.30
(n=25)
Type 2 didbetics 23.4£3.5 50.2+10.3 129/76.5 151.0+44.0 232.0£72.6 10.1+1.39
(n=50)
Pvalue 0.39 () 0.08 () 0.78/0.81 (\S) <0.0001 (HS) <0.0001 (HS) | <0.0001 (HS)
Female
Healthy controls 23.2%3.6 53.1£9.78 128/77.4 82.6+13.5 102.0+£7.65 6.23+0.33
(n=25)
Type 2 didbetics 23.5%£3.7 52.1£9.88 128/77.1 167.0+51.6 242.0 £ 66.7 10.3+1.33
(n=50)
Pvalue 0.36 (\S) 0.64 (\B) 0.95/0.84 (NS) <0.0001 (HS) <0.0001 (HS) | <0.0001 (HS)
Female versus male
Healthy controls
Pvalue 0.39 () 0.62 (\S) 1.0/0.78 () 0.62 (\S) 0.41 (\S) 0.25 NB)
Type 2 diabetics
Pvalue 0.27 M) 0.34 (\S) 0.68/0.64 (NS) 0.10 (\S) 0.50 (B) 0.3 ()

BMI: Bodymass incex; SBP: Systolic blood pressure; [BP: Diastolic blood pressure; FRG: Fasting blood glucose; PRG: Rost—orandial glucose, NS:
Nen significant; HS: Highly significant. Data exoressed as mean valie of the parameter assessed + standard deviation.

Table IT: Values of high sensitivity C-reactive protein
(Hs—-CRP) and Gamma-glutamyltransferase (GGT) in

SbEds -G (e
tay)) o)
Healthy cntols 1.15+0.37 21.617.3%6
Males (h=25) 1.08+0.34 3B.0£5.53
Famles =25) 1.1240.3 31.2+4.400
Puale 0.8 0B 0208
Tpe2didetics 2.£2+1.00 $.4+8.9D
Males (h=25) 2.32+0.9 2.8+9.21
Famles =25) 2.46+1.@ 37.917.8&%
Pale 0.57 09 008 O
Healtty anbmilsverss
Tpe2didetics
Pale <0.00L (B) <0.001 (B)

NS: Nn significant,; HS: Highly Significant,; S: Significant.

Data expressed as mean value of the parameter assessed +
Standard ceviatian.

Table ITT: Pearson’s carrelation analysis between values
of high sensitivity C-reactive protein (Hs-CRP) and
Gamma-glutamyltransferase (GGT) in subjects
studied.

Subjects Parameters correlated
Type 2 diabetic subjects  Hs—CRP GGT
rvale 0.312

Pvalue 0.001 (HS)
Healthy controls

rvalue 0.041

Pvalue 0.78 (NS)

HS: Hichly significant; NS: Nen significant.
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Values for BI, age and SBP/IRP did not differ significantly
in control males and fengles as well as didbeticmales and
females. However, males and females of type 2 diabetic
group had significantly higher (p<0.0001) (Teble I) values
of fasting glucose, post-prandial glucose and glycosylated
haemoglobin compared to control group males and
farales.

Discussion

In the present study, a significantly high (p < 0.001)
increase in serum GGT was observed in type 2 diabetics
compared to healthy controls. The results were in
accordance with many prospective studies where strong
relationship between GGT concentration and incident of
diabetes have been observed in non-alcoholics
indeperdently of classical cardiovasaular risk factors® %%,
The results of the stidy also indicate a significant increase
in values of hs—CRP (p < 0.001) in diabetic subjects when
compared to healthy controls.

Various risk factors are considered in the pathogenesis of
diabetes and there is substantial evidence that oxidative
stress (0S) is increased in diabetic patients and that
glucose can substantially contribute to the increased
production of reactive oxygen species (ROS)™. Beta cells
of pancreas, and vascular endothelium, possibly have the
lowest potential for scavenging oxyoen free radicals .This
Suggests susaeptibi ity of beta cells to axidative stress'™ .

Tt has been speculated that elevated GGT levels might be
a defensive response to oxidative stress or, otherwise a
merker of OS, being involved directly in the generation of
RCS, especially in the presence of iron or other transition
nmetals, inducing lipid peroxidation in humen biological
membranes’ '8,

Activation of inflammatory processes may contribute to
the develoorent of type 2 IM. Recent prospective studies
have suggested that an elevated level of CRP is associated
with an increased risk of developing type 2 DM &7,

Significant correlation between GGT and hs—CRP has been
dbserved in the present study in diabetic subjects (r =
0.312, p=0.001) . Since oxidative stress processes might
have an implication in chronic inflammation™, it maybe
hypothesised that elevation in hs—CRP and the related
oxidative stress would give rise to a subsequent
inflammatory response.

In our study, we didnot consider type 2 diaketic suojects
with conplications, and hence, did not assess GGT levels
in these subjects; but, several population stdies™? have
shown a strong cross—sectional association between

serum GGT concentrations and many cardiovascular
disease risk factors or canponents of insulin-resistance
syndrare, including age, doesity, swoking, lack of exercise,
blood pressure, dyslipidaemia, and diabetes mellitus. In
addition, inprospective studies™? baseline serum GGT
concentration has been an independent risk factor for the
development of cardiovascular or cerebrovascular
diseases. Thus, we may put forward that oxidative stress
nmay be the underlying cause of any of the canplications
of didbetes and it amplifies inflammatory processes too.
Hence, assessment of levels of GGT and hs—-CRP may in
future studies serve as biararkers for evaluating digketic
caplications.

In conclusion, the rise in levels of hs—CRP and GGT in
diaketic subjects ard their significant association might
e a result of oxidative stress resulting in diabetes. The
follow-up of these diabetic subjects may further reflect
findings of carplications of M.

The study proposes an association between GGT and hs—
CRP which is essential. This may be considered as a
limitation of the study. However, the study may be
extended and carried—out on a large cohort to establish a
causative relationship between GGT and hs—-CRP.

As in the study only diabetic subjects without
canplications were considered, it may be considered as
a limitation of the study. However, this study may prove
important in future to assess the GGT and hs—CRP levels
in type 2 diabetic subjects with complications and to
evaluate the severity of camplications (both micro and
macrovascular) . Thus, GGT and hs—CRP may be considered
as sensitive biararkers in predicting diabetes as discussed
in the present study and in also evaluating the degree of
anplications in digbetic suojects in future studies.
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Aspiration Cytology for the Diagnosis of Tuberculous
Lymphadencpathies: A Five-year Study
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Abstract

Background: Tuberculosis is still ane of the biggest health challenges the world is facing. Tuberculous lymphadencpathy is an
is awell known fact.

Aims:

1 To study the distributian of cytamorphological pattems of tuberculous lynphadenitis.

2 To study the role of repeat aspiratian in diagnosing tuberculous Iynphadenitis.

Methods: The study was canducted in the department of pathology (cytology sectian) RIMS hospital for a period of 5 years fram
May 2002 to April 2007. Patients with peripheral lynphadencpathy having clinical suspician of tuberculosis attending cytology
CPD at RIMS hospital were enrolled for the stidy. Detailed clinical histary regarding diratian of swelling, sites, size, ansistency,
and mability were taken into account. Fine needle aspirations were done and the smears were air-dried and stained with May-
Griwald Giemsa (M3G) and Ziehl-Neelsen (2ZN) stain for AFB.

Results: Out of 4,024 aspirations fram lymph nodes of various aetiologies, 1,210 cases were diagnosed as tuberculous (TB)
lynphadenitis. Four cytamorphologic patterns were abserved: 1) Caseating epithelioid granulamas: 616 cases (50.9%). 2)
Gramulamatous: 354 cases (29.25%) . 3) Necrotising lynphadenitis: 161 cases (13.3%), and 4) Necrotising and suppurative: 79 cases
(6.523) . AFB positivity was seen in 415 cases (34.29%) . 361 cases were diagnosed as reactive lynphadenitis with activated histiocyte
clusters and were advised a repeat aspiratian after a course of antihiotics. Qut of the 113 cases that tirned—yp for re-aspiration, 73
cases showed subsequent development of epithelioid granulams, whereas the others still have reactive features.

Conclusiaon: FNAC is a useful toal in the stidy of tuberculous Iynphadenitis and repeat aspiratiaon, after 2 - 3 weeks halps in providing
the carrect diagnosis of early tubercular lesians.

Key wards: Tuberculous lynmphadenitis, caseating epithelioid granulama, necrotising lynphadenitis.

Introduction with activated histiocytic clusters. Thus, this study was

undertaken to determine the distribution of various
Despite progress in prophylaxis and therapy, tucerculous

lymphadenitis still ramains a rampant health prablem in
developing countries. With the arrival of HIV/AIDS in

cytomorphologies encountered, and the role of
reaspiration cytology for demonstrating the subsequent

. . . . development of granuloma.
Manipur, tuberculosis (including tuberculous e g

lymchadenitis) is on the rise. Fine needle aspiration

technique was described first by Greig and Gray in 1904 Mo ials me

who used this procedure in the diagnosis of
trypanosaniasis. In 1921, Guthrie attarnpted to correlate
1lymph node aspiration cytology with various disease
processes’. Since then there is no looking back. Various
different cytamorphologies were encountered in day-to—
day reporting of tuberculous lymphadenitis and typical
epithelioid granulomas were found in some of the
reaspirated cases diagnosed as reactive lymphadenitis

The study was conducted at the department of
prathology, (cytology section), RIMS hospital for apericd
of Syears, i.e., franMay 2002 to Aporil 2007. Patients with
peripheral lymphadenopathy having clinical suspicion
of TB and attending cytology OPD, RIMS hospital were
enrolled for the study. Detailed clinical history inclhuding
duration of swelling, sites, sizes, consistency, andmdoility
were taken into account before subjecting to aspiration.
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The relevant laboratory investigations, and chest X-ray
were taken into account. After explaining the procedure
to the patient, aspiration were done using 24G needle,
20 cc disposable syringe and Careco syringe pistol. All
the slides were air-dried and stained with MGG and ZN
stain. Detailed cytamorphologies were studied. A repeat
aspiration was advised in those patients diagnosed as
reactive lynphadenitis with activated histiocyte clusters
after 2 — 3weeks.

Results

Out of the 4,024 aspirations from various peripheral
lymeh-adencpathies, 1,210 cases were diagnosed as TB
lymphadenitis, and 361 cases as reactive lymphadenitis
with activated histiocyte clusters. The age of the patient
ranged from 6 months to 75 yrs with a median age of 34
yrs. The age group between 20 - 30 yrs was mostly affected
(Table I) . Themale: famale ratiowas 1: 0.56. Among the
various sites of lymph node involvements, cervical
lymphnodes were the most common — 611 cases (50.49%)

followed by axillary, inguinal nodes (Table IT) .

2 Granulomatous lymphadenitis — 345 cases (29.25%)
which showed only epithelioid granuloma with or
without gilant cells.

3  Necrotising lynphadenitis — 161 cases (13.3%) which
showed degenerating epithelioid cells in a necrotic
background.

4  Necrotising and suppurative — 79 cases (6.52%) which
showed degenerating and viable neutrophils in a
necrotic background.

Table IT: Table showing various sites of involvement.

S.No. | Sites Number of cases %
(Total 1,210)

1 Carvical 611 50.49

2 Edllary 292 24.13

3 Trguiral 117 9.66

4 Supraclavicular 10 0.82

5 Miltiple 180 14.87

A definitive cytologic diagnosis of TB lynpchadenitis could

Tables I: Table showing various cytamorphological cases of TB lymphadenitis in relation to age.

S. No. Age Cytamorphologic patterns
group Caseating Granulomaous Necrotising Necrotising
(vears) Epithelicid (Total 354) (Total 161) and
granulomas suppurative
(Total 616) (Total 79)
Number % Number % Number % Number %
1 0-9 130 21.1 170 48.02 02 1.24 09 11.39
2 10-19 103 16.72 97 27.4 01 0.e2 17 21.52
3 20-29 213 34.57 64 18.07 67 41.61 10 12.58
4 30-39 117 18.99 08 2.25 90 55.9 13 16.45
5 40-49 27 04.38 a7 1.8 01 0.62 20 25.32
6 50 - 59 10 01.62 03 0.84 0 0
1 60 - 69 14 02.27 02 0.56 0 0
8 70 and above 02 0.2 03 0.84 0 0

On the basis of cytomorphological analysis, TB

Iympenadenitis were categorised into 4 pattems (Table I11) @

1 Classical caseating epithelioid grarulamaes — 616 cases
(50.9%) which showed epithelioid granuloma,
caseation necrosis with or without giant cells inmilieu
of Iyngoid cells (Fig. 1) .

e considered in the smears with the first two pattemns,
while the third and fourth could be dismissed as acute
suppurative lymohadenitis in the absence of a positive
7N stain. Different pattems showed varied AFB positivity
(Fig. 2) (Table IIT). The necrotising lymphadenitis and
necrotising and suppurative lymphadenitis patterns
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showed 100% AEB positivity. The other two pattems i.e.,

caseating epithelioid granuloma and granulomatous
lymphadenitis had AFB positive only in 214 (34.75%) and
57 (16.02%) cases respectively. There were 282 (23.3%)

cases of HIV positive cases in the study. 272/282 (80.49%)

cases had the necrotising lynmphadenitis (175 cases) and
necrotising and suppurative pattems (97 cases) .

Table III: Table showing cytamorphologic patterns
with AFB positivity.

S | Cytarorphology Tl | ABpositivity/s
1 Ceetirgegittelicid 6l6 0.9 24 BB
ganilae

2 Hiitrelioidgeniam RO 57 6@

3 Nexotising 16l 133 16 1)

4 Neactisigadsporate | P ES) D0

Table IV: Camparison between various other studies.

SMN. | Sady Varias gytanxypdhologies
Cassgting K Neoo | Necro+

B Supru

1 Nyetal 183 663 7% %

2 Dsatal 0.1% 2% | D6 -

3 Taysatal 30.43% 17.2% | 217 -

4 Besatsdy 0.% 2025 | B3R | 6.5%

HG: Fpithelioid grarulam, Necro: Necrotising, Syqou: Sugourative.

Fig. 1: Microphotograph of FNAC lymph node smear showing
casaating epithelioid granulam (M35 stain, 10X).

In addition to the above four groups, a fifth group
carprising poorly developed/doubtful epithelioid cells
or occasional epithelioid cells without characteristic
necrosis/giant cells has been encountered. In this group,
where there are micro foci of activated macrophages
in a background of reactive lymphadenitis, a follow-up
re-aspiration is required to look for subsequent
development of granuloma. 361 cases were diagnosed
as reactive lymphadenitis with activated histiocyte
collection. These cases were advised a repeat aspiration
after 2 - 3 weeks. 113 cases turned-up for repeat
aspiration out of which 73 cases (64.61%) developed
epithelioid granuloma, and AFB was seen in 30 cases.
40 cases (35.39%) still remained with reactive features
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Fig. 2: Microphotograph of FNAC lynmph node smear showing AFB
(ANstain, 100%) ..

Outcome of re-aspiration of lymph nodes
(n=113)

Fig. 1: Pie chart showing the outcane of re-aseiratian.
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Tuberculosis being common in our country, it is not
surprising that TB lymphadencpathy continues to be cne
of the commonest causes of chronic lymph node
enlargement. Pandit et al stated that considering the
overall prevalence of tuberculosis in the Indian context,
the presence of epithelioid cell granularas is indicative
of tuberculosis’. Fine needle aspiration cytology in the
diagnosis of tuberculous lynpchadenitis is simple, safe,
cost-effective, and conclusive®. The diagnostic
cytomorphologic findings comprise epithelioid
granulomas and giant cells — with or without necrosis®.
Many-a-times an acute inflammatory exudate is
obtained. AFB stain immensely augments diagnosis.
Many workers have found many cytomorphologic
pattems in the aspirates of tuberculous lynmchadenitis.
Metre and Jayaram described three cytomorphologies:
1) Epithelioid granulamas with or without giant cells, 2)
Degenerating epithelioid granulamas, and 3) Necrotising
and suppurative. Similar to the study by Nayak et al®, we
found four pattemns described. Das et al’, and Llatjos et
al®, also described three patterns. Comparison of
different cytomorphologic pattems by various workers
is shown in Table IV. The cytomorphologic patterns to
some extent denote the immune status of the
individuals. Necrotising and suppurative patterns are
more commonly seen in immunocompromised patients
with a higher and heavy positivity of AFB. In aplace like
Manipur where HIV/AIDS has stormed, finding of such a
pattermn in a patient with unknown HIV status may reflect
his immune status.

This study also showed that TB lymph node was not
limited to younger age groups. No age group was
exarpted. Furthermore, the disease was not limited to
the cervical lymech noce either. Axillary and inguinal lymch
noces were also affected. These findings were similar to
the study by Ng et al’.

Detection of AFB in aspiration smears varies with the
cytarnorphological features in tuberculous lymoh nodes.
As was the observation by Malakar et al*® we also found
higher AFB positivity in smears containing necrotic
materials.

TB lymphadenitis has unique stages (Jones at al').

Characteristically, more than than one lymph is involved
in this disease. So, variable nunicers of lymoh nodes with
variable stages are also a characteristic finding. These
pathologic characteristics may ke closely related to the
outcone of fine needle aspiration cytology. Aspirates
fram stage one or two tucerculous lynphadenitis usually
provide inflammatory cells as seen in reactive
lymchadenitis. Thus, FNAC of these stages can only be
nonspecific reactive. Typical necrotic materials or
tubercle bacilli can be seen in the advanced stages in
which an abscess is readily formed in the core of the
lynph node'?. So aspirates from an early stage lymph
node were the main cause of low sensitivity. If lymph
node aspiration was done once in the early stage, the
diagnosis is likely tole diamissed as a reactive noce. This
study shows that re-aspirating after one or two weeks,
i.e., waiting for the development of granuloma, the
diagnostic efficacy improves. It is therefore necessary to
follow the patients whose clinical findings are
campatible with TB lesions.

Conclusion

ENAC being a reliable, safe, rapid, and economical
procedure, is useful as an outdoor diagnostic procedure
for the diagnosis of tubeculous lymphadenitis. From the
cytamorphologic patterm and the AFB positivity, a rough
estimate about the immune status can be made. The
usefulness of repeat aspiration in patients with strong
clinical suspicion of tuberculous lesions is well-—
docurented in the study.
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Abstract

COpportunistic infections (OIs) are the major cause of morbidity and mortality in patients with human inmmodeficiency virus
(HIV) infection. The most cammon ogpartinistic infection is tuberculosis, followed by cardidiasis, infectians causing diarrhoea,
and Pneumocystis carinii pneumonia (PCP). We hereby report the case of a 36-year-old male with clinical stage IV acquired
immunodeficiency syndrame (AIDS) who had multiple OIs including visceral leishmaniasis (VL) an uncammon co-infection in the
Irdian scenario. This patient also had features of syndrame of insgoropriate secretion of anti-diuretic hormone (SIAIH) and splenic

infarction — a rare clinical prablem in HIV.

is: C istic infection, . ia, vi 1 leist iasis, ; of i iate ,

of anti-diuretic honmone, splenic infarction, AILS.

Introduction

HIV infection is a gldbal pandemic. Cases have been
reported fran all states and union territories of India'.
Though the overall prevalence of HIV infection is low (<
1%), the total nurber of cases is high. HIV seams to be
affecting the econamical ly productive, sexually active
group; and majority of patients are migrant males, thus
having a tremendous impact on the livelihood of the
affected family’. OIs are the major cause of morbidity and
nortality in patients with HIV infection. The spectrum of
OIs depends upon the CD4 cell count and a highly
significant inverse correlation has been doserved. We
hereby report the case of a 36-year—-old male who was
initially diagnosed as a case of VL and found to be HIV
positive, had multiple OIs associated with SIADH and
selenic infarctio.

Case report

A 36-year-old male resident of Bihar presented with high
grade fever associated with chills and rigors, anorexia,
weight loss, and heaviness in the left upper abdomen of
5 - 6 months duration. There was no history of petechiae
or purpurae, vaniting, loosenotions, cough, haemoptysis,
dyspnoea, tulberculosis in the past and the patient also
denied any history of contact with tuberculosis. On
examination, he was 111 looking, had a uniformly dark

pigmentation all over the body. However, mucosal
pigmentation was absent. Signs of dehydration, sternal
tenderness, and lymphadencpathy were also absent. He
was normotensive, had severe pallor and massive
hepatosplenomegaly. Fundus examination showed
anaemic retinopathy. The rest of the systemic
examinations were unremarkable.

Investigations revealed haemogldoin of 5.5 g/dl, total
leucocyte count 4, 400/m?, differential leucocyte count
P_L EM, platelet count 1,71,000/m’, and erythrocyte
sedimentation rate of 138 mm in 1st hour. Peripheral
smear showed severe anaamia, microcytic type along with
reticulocytosis and lymphocytosis. Blood sugar, blood
urea, and serum creatinine were normal. Serum
electrolytes (sodiun/potassium) were 126/4.8 nEg/1. Total
serum bilirubin was 0.6 mg/dl, serum alanine
aminotransferase 38 U/1l, serum aspartate
aminotransferase 40 U/1, serum alkaline phosphatase 429
U/1 (33-96U/1), ard total serum protein was 10.8 g/dl
(alloumin 2.1 g/dl) . Prothrarbin time was 17 sec (control
=13 sec), ard activated partial thrarboplastin time was
42 sec (control = 28 sec) . Urine examination revealed
albuninuria (++), and 24 hrs urinary protein was 1,108
mg. HBsAg and anti-HCV were negative. X-ray chest was
normal. Ultrasound abdomen showed
hepatosplenomegaly with multiple abdominal
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lymphadencpathy. Indirect fluorescent antibody test for
kala azar was positive (1:400) and bone marrow smear
examination revealed Leishmania donovani (ID) bodies
(Fig. 1) . A diagnosis of VL was made and patient was put
on tablet Miltefosine 50 mg BD for 4 weeks. After
canpletion of treatment he had no fever, the size of his
liver and spleen regressed; but he continued to have
anaemia (haemoglabin 5 g/dl), raised serum alkaline
phosphatase 974 U/1 (33 - 96 U/1), total protein 8 g/dl
(albumin 2 g/dl), persistent hyponatraemia (serum
sodium/potassium — 125/3.7 nEq/1) . Repeat bone marrow
smear became negative for LD bodies. Repeat chest
radiograph revealed mediastinal widening. Considering
the above findings, contrast-enhanced computed
tomography (CECT) abdomen and chest were done which
revealed conglamerated, necrotic lymph node masses in
nediastinumwith right para-hilar infiltrates (Fig. 2),
hepatomegaly, multiple periportal, peripancreatic
retroperitoneal mesenteric lymph nodes, splenomegaly
with splenic infarct (Fig. 3). CT-guided fine needle
aspiration cytology from abdominal 1ymph node revealed
caseating granulara and was positive for acid-fast bacilli
(AFB) stain. FLISA for HIV was positive, and C4 cell count
was 36/ul. There was no evidence of cytomegalovirus
retinitis on fundus examination. Meanwhile he also
developed dry cough, progressively increasing dyspnoea
and swelling in both lower limbs. Sputum smear
examinations were negative for Gram’s and AFB stain,
positive for Pneumocystis carinii and Candida. Sputum

A

Fig. 1: Bone marrow smear showing intracellular as well as
extracel lular IDbodies (Wright’s stain 100X) .
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Fig. 2: Contrast-enhanced canputed tanography of chest showing
conglarerated necrotic mediastinal lynph node mass.

Fig. 3: Contrast-enhanced caomputed tomography of abdomen
showing conglomerated necrotic lymph node mass along with
Selenic infarction (@rrow) .

adlture revealed Candich albicans. Repeated arterial blood
gas analysis had shown severe hypoxaemia.

In view of persistent hyponatraemia along with normal
serum potassium in absence of dehydration/fluid
overload and mucosal pigmentation in a normotensive
patient, fasting serum cortisol and thyroid function test
were done which came out to be normal. His urinary
sodium and osmolality were 46 mmol/litre and 120
mOenvkg of water respectively. A final diagnosis of clinical
stage—IV AILS associated with miltiple OIs: tuberculosis,
PCP, Candida albicans and VL associated with STADH and
splenic infarction was kept. He was started on
trimethoprim/sulphamethoxazole (TMP/SMX),
fluconazole, intravenous antibiotic, dareclocycline, anti—
tbercular therapy (ATT) andextra oral salt indiet. Anti-

Journal, Indian Academy of Clinical Medicine * Vol. 11, No. 1 ® January-March, 2010 37




retroviral therapy (ART) was planned. The patient
progressively deteriorated and subsequently expired
within 10 days of the above treatment.

Di .

OIs being the major cause of morbidity and mortality in
patients with HIV infections, needs urgent attention for
early diagnosis and treatment. Most common OI is
tuberculosis, followed by candidiasis, and infections
causing diarrhoea and ECP. However, VL is reported only
inabout 1.1 - 1.2% patients in case series from Irdiz?. The
clinical manifestations of tuberculosis in HIV-infected
patients are quite varied and generally show different
pattems as a function of CD4+ T-cell count. In patients
with lower CD4+ T-cell counts, disseminated disease is
more common. In these patients the chest X-ray may
reveal diffuse or lower ldbe bilateral reticulonodular
infiltrates ansistent withmiliary spread, pleural effusion,
and hilar/mediastinal adenopathy. Infection may be
present inlbone, brain, meninges, gastrointestinal tract,
Lymph nodes, and viscera®.

Mycdbacterium avium camplex (MAC) infection is a late
canplication of HIV infection, predominantly occurring
in patients with CD4+ T-cell count of < 50/ul. The average
CD4+ T-cell count at time of diagnosis is 10/pul. The most
common presentation is disseminated disease with fever,
weight loss, and night sweats. At least 85% of patients
with MAC infection are myccobacteraemic, and large
numbers of organisms can often be demonstrated on
bone marrow biopsy. It has been suggested that prior
infection with M. tuberculosis decreases the risk of MAC
infection. Drug therapy consists of macrolides, usually
clarithramycin, with ethamoutol. The possibility of MAC
infection was considered but not demonstrated in our

case.

ECP, once the hallmark of ATDS, has dramatically declined
in incidence following the development of effective
prophylactic regimens and the widespread use of
combination of ART. The risk of PCP is greatest among
those who have CD4+ T-cell counts < 100/ul and 95%
patients have CD4+ T-cell count < 200/1l. A definitive
diagnosis of PCP requires demonstration of the
trophozoite or cyst form of the organism in sanmples
obtained from induced or spontaneous expectorated

sputum, bronchoalveolar lavage, transbronchial bicpsy,
or open lung biopsy; and the preferred regimen for
prophylaxis is TMP/SMX, one double strength tablet
chily’.

Althouch India contributes heavily to the gldoal HIV and
VL disease burdens, information about co—-infection in
this country is surprisingly sparse (1.5 - 6.3% as reported
by Thakur et al, 2003, Sinha et al, 2003; and Mathur et al,
2006) as compared to southern Europe where 50 — 75%
of adult cases of VL are HIV positive (Alvar et al, 1997;
Iopez-Velez et al, 1998; Pintado et al, 2001)“. Amajority
of HIV/leishmania co-infected cases show classical
features of VL; however, splenomegaly is less common
and may be absent in immunocompromised patient.
Diagnosis is quite difficult as anly 40 — 50% of VI/HIV co-
infected cases have a positive leishmanial serology. Anti—
leishmanial antibodies in HIV positive patients are 50
times less than those in HIV-necative patients. Therefore,
there may be many false negative tests. Direct
examination of amastigote in the splenic or bone
marrow aspiration has been the gold standard®; however
the rk-39 strips have a sensitivity and specificity of 95 -
100% which is a most feasible method at the primary
health centre (PHC) level in the current scenario. Oral
miltefosine seems to be the most appropriate drug for
VL at a dose of 2.5 mg/kg for 28 days because of ease of
administration, less side—effects, and low relapse rate.

The STADH is the most frequent cause of hyponatraemia.
Although hyponatremia associated with volume
depletion of the extracel lular fluid also occurs camonly.
Certain populations are at increased risk for
hyponatraemia associated with the syndrome of
ingoorgoriate antidiuresis (SIAD), and its incidence rises
with increasing age. Althogh the causes of SIAD are
myriad, they can be categorised as related to malignant
diseases, pulnonary diseases, and disorders of the central
nervous system. In addition, a variety of drugs can
stimilate the release of arginine vascpressin or potentiate
its action. Hyponatraemia is the most common electrolyte
aonormality encountered in HIV-infected patients either
due to SIADH or adrenal insufficiency, which prolongs the
hospital stay, and its presence carries abad prognosis®.
The only definitive treatment of SIADH is elimination of
its underlying cause. Asymptamatic patients with chronic
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hyponatraemia have a low-risk of serious neurological
sequelae but a well-described risk of osmotic
denyel ination with rapid correction. Therefore, treatment
is aimed at correcting the hyponatraemia very gradually.
Fluid restriction is a cornerstone of therapy.
Demeclocycline (300 to 600 mg twice daily) reduces
urinary osmolality and increases serum sodium levels, but
its effects can be variable. Alternatively vasopressin
receptor antagonist might be used although clinical
experience ramains very limited'.

Splenic infarction is a rare clinical proolem camonly
associated with haematological disorders, systemic
aolisation in the setting of left atrial or ventriadarmural
thrambus as a result of acute myocardial infarction and
rarely in HIV infection. Clinical spectrum varies from
asymptomatic infarction, discovered incidentally to
haemorrhagic shock. However, most common presenting
symptom is left upper quadrant abdominal pain, and
surgery is indicated only in presence of carplications such
as haemorrhage, rupture, abscess, or pseudocyst.

Conclusion

In the present scenario as Tndia is contrilouting significantly
to the gldeal burden of HIV, hich index of clinical suspicion
is required for early diagnosis and pronpt treatment of
such cases to prevent uneventful outcare.
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Introduction

As India is now becoming a capital of diaketes all over
the world. BVD (peripheral vascular disease or peripheral
arterial disease) is a relatively lesser known entity in
diabetic patients as compared to the other long-term
complications. As the rising epidemic of diabetes is
encroaching Indian population, incidence of PVD is also
increasing and it is now often seen by a physician
practicing at commnity level. In the present article, we
will discuss sare of the basic methods for the assessment
of PVD, and its possible management at the community
legl.

Clinical approach to a case of PVD

A good history and physical examination is the
correrstore in the diagnosis of PVD. Detailed information
regarding the age, gender, occupation, associated medical
prdolers, and risk factors shouldle dotained. The history
should focus on identifying the risk factors for
atherosclerosis. The past medical history should
concentrate on prior vascular events such as MI, stroke,
arputation, DVT, or revascularisation in any vascular bed.
History of smoking (current or reformed) should be
elicited. Themost characteristic features which are found
in case of PVD are claudication, ischaemic rest pain, and
skin ulceration, or dry gangrene'.

Claudication (limping) is a reproducible discomfort/
ache/pain in single or multiple muscle groups of the
lower extremity brought in a predictable manner by
exercise (walking) . It is relievedwith rest (cessation of
walking), usually within 5 to 10 mir?. Claudication needs
to e differentiated fram other causes of legpain, mainly
arthritis and sciatica. Unlike arthritis, clauwdication pain
occurs in the muscles rather than in joints. In sciatica,
the pain radiates down the back of the leg, is often
associated with backache, may become worse on
coughing or sneezing, and is not relieved by taking rest.
The distance that a patient can walk before he is forced

to take rest is known as ‘claudication distance’ or
‘maximum walking distance’ (MWD). This is a good
indicator of severity of the disease; shorter the MAD,
more severe 1is the disease.

Ischaamic rest pain ismore worrisare. It refers to severe,
continuous, relentlesspain in the extremity (usually toes,
or forefoot) due to grossly inadequate perfusion. Often
worse at nidht (night pain), it ispartially relievedby sitting
or hanging the foot by the side of the bed. The pain is so
severe that aamon analgesics fail to relieve it. Tt is said
to be due to the cry of the dying nerves (due to severe
ischaemia) .

Skin ulceration and dry gangrene are late manifestations
of disease, due to severe carpranise in the blocd suoply.
Ulcers which fail to heal within two weeks should raise
the suspicion of PVD; they are often compounded by
neurceathy and soft tissue infection.

Physical examination

The physical examination in patients with PVD should
consist of careful ingpection and palpation. Goservations
should note any asymmetry between the limpbs, joint
cdeformities, varicose veins, skin disooloration, and absence
of hair over toes, swelling, ulcerations, tissue loss, and
gangrene.

On inspection, skinmay have atrophic, shiny appearance,
and may demonstrate trophic changes, including alopecia,
dry, scaly, or erytharatous skin andbrittle rails.

Advanced PVD may manifest as mottling, “fish-net
pattemy” (livedb retiadlaris) .

® Palpationof thepulses (feroral, popliteal, dorsalis
pedis, posterdior tibial, carctid, rachial, adradial) isa
mendatory part of the routine physical examination.
Posence of pulses is themost specific sign of PVD. It
is useful to remenoer that the dorsalis pedis artery
may not be palpable in 10% of population.
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Wide and prominent femoral and popliteal pulse may
e a sign of aneurysm.

® A significant temperature difference between
ipsilateral and contralateral limbos often is a sign of
advanced disease.

® The carotid arteries, abdaren and femoral arteries
should e auscultated for bruits.

Co-morbidities are common in PVD, and should be
carefully assessed. These include the cardiac (dyspnoea,
heart failure, anging, pest history of CAD/PICA/CARG, etc.),
cerdoral (TIA/stroke), renal (urea/creatinine), pulmonary
(chronic cough, QOFD), and diaketic (RBS, HAIC) status.

Non—-invasive testing

Ankle-brachial index (ABT)

Asymptanatic patients with peripheral vascular disease
can easily be detected by the ankle-brachial pressure
index which has a sensitivity of 97% and specificity of
100% in diagnosing PVD.

Tt is defined as the highest systolic blood pressure (SBP)
of either the dorsalis pedis artery or posterior tibial artery
divided by the higher of SBP frameither the right or left
brachial artery. Tt requires the use of a pocket Doopler and
sphygmamanareter cuff. The nommal value of ABI is more
than 1.0. A value less than 0.9 indicates presence of
occlusive arterial disease (PVD) . ABI correlates well with
the severity of the disease: lower the ARI, more severe is
the disease. ABT increases after exercise in a nonmal person.
A fall in 2BT on walking also points to PVD.

The following table demonstrates the severity of PVD
as per ABRI and its relation with exercise and
claudication®?:-

PBTs can ke falsely elevated in didbetics and patients on
chronic haemcdialysis.

Doppler ultrasound

The most widely used continuous wave (CW) doppler
devices are simple bed-side, hand-held units that are
econanical and are easily carried. Dogeler detects blood
nmotion and may be used alone as a means of screening
for vasaular disease?.

In a nomel artery the wave form is triphasic. During the
cardiac systole, there is forward flow in arteries. During
early diastole, the flow reverses direction (because of
elastic recoil of peripheral arterdies) . Finally, dringmiddle
to late diastole, there is retum of forward flow as arterial
blood runs of f through the distal vessels. If the degree of
stenosis is minimal, subtle changes such as dampening
of signal and/or loss of the mid-diastolic forward flow
carponent may e noted distal to the lesion, resulting in
a biphasic signal. As the degree of stenosis worsens, the
signal eventually becomes monophonic as only systolic
flow is present. This same doppler is used to calculate the
.

Color doppler ultrasound (duplex scan)

The blocd vessels can ke visualised, and the blood flow in
them damonstrated by this non-invasive investigation.
This is an excellent modality to diagnose PVD, and to
demonstrate the nature and extent of the arterial block.
Tt is sinple, safe, easy toperform, non-irvasive, and has
good correlation with angiography. However, it is geerator
dependant. Potential pitfalls of color doppler include
visualising the tibial vessels, which are usually smll ard
desp in the calf, ard visualising the highly calcified vessels
which are acoustically shadowed by calcium.

Pre-excercise Post-excercise Claudication Walking time (min)
Normal >1 >1 None 5
Minimal >0.9 <0.9 None 5
Mild >0.80 >0.50 Present late 5
Moderate <0.80 <0.50 Present limiting <5
Severe <0.50 <0.15 Farly limiting <3

When the arterial pressure is below 60 mmtg or ABI is below 0.5, pedal pulses are not palpable.
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CT angiography/MR angiography

These two modalities have revolutionised the non-
invasive assessment of PVD. They can be done on an
outpatient basis, and the resolution of modern machines
isexcellent, andthere is excellent correlationwith digital
subtraction angiography (DSA), which is an ‘invasive’
investigation. There is little to choose between CTA and
MRA; MR has the advantage that it can be done in
patients with compromised renal function. Angiography
tellsus (1) the site and extent of theblock, (2) the state
of arteries proximal to the lesion, ard (3) the distal runoff
(state of arteries beyond the block. These tests are
mandatory prior to planning surgical revascularisation/
angioplasty. DSA can be done if concomitant evaluation
of coronary arteries (coronary angiography) is indicated
in a given patient.

Assessment of severity of disease

At the end of physical and non-invasive examination, one
should be able to decide regarding the severity of
disease. The Fontaine classification is extrarely useful.
The beauty of this classification is that it is based on
clinical findings, and does not depend on any
investigation.

StageI : Asymptomatic

Stacp IT Intermittent claudication
8 Nondisabling (mild)
b Disabling (severe)
StegeIIT @ Restpain

Stage IV : Tissue loss (non-healing ulcers/gangrene)

There can be sare anbiguity about stage IT and IT (o) . A
70-year-old retired man with a MWD of 200 meters
(enabling him to shap, or towalk to the nearest bus-stand)
would e labelled as I (a) . However, the same MAD of 200
meters in a 50-year-old postman or courier—company
worker would ke labelled as IT (b) (disabling, since this
interferes in eaming his livelihood) . ITn general, a MiD of
less than 100 - 150 meters qualifies as disabling (severe)
claudication - stage IT (o) .

Management

The vast majority of PVD patients can be treated with
medical therapy. However, if patient has tissue loss
(ulceration/gangrere) , or rest pain (Fontaine stages ITT
ard 1V), thesepatients are labelled as ‘critical ischaemia’
and require prarpt evaluation by a vascular surgeon for
early intervention (surgery/angicelasty) because this is
the only chance to save them for a major amputation.
Medical therapy alone is rarely of help in critical
ischaamia.

The co-morbid conditions (diabetes, hypertension, heart
disease) should also be managed adequately. It is
important to remember that 60 - 70% of patients with
atherosclerotic VD suffer fran coronary artery disease,
and 20 - 30% with cerebro-vascular disease — the two
conditions which often kill these patients.

Medical management

Medical managament consists of risk factor modification,
which is as important as pharmacological management
in a case of PVD.

® Risk factor modification
B Patients should be encouraged and supported to
stop smoking. Nicotine replacement products
and bupropion are useful aids for tobacco

cessation. This is perhaps the nost important part
of medical therapy.

B Patient should participate in regular aerdoic
exercise/walking for at least 30 mins a day and at
least 3 - 4 days in a week. They should be
reassured that claudication is relatively benign,
and their condition will not worsen if they walk
to the limit of claudication (it will actually
inprove) .

B Patients should receive diet counselling and e
encouraged to achieve the ideal body weight.

B Diabetic patients should undergo yearly foot
examination and should keep their blood sugar
level well under control (HAlc level <7) .

B Hypertension should be controlled well. ACE-
inhibitors have been shown to improve outcome
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inpatients with PVD. Beta-blockers are no longer
contra—indicated in PVD, and should e used if the
cardiac condition necessitates their use.

® Drugs for peripheral vascular disease

Drugs for hyperlipidaemia’

Several studies have shown that lipid-lowering therapy
reduces the progression of atherosclerosis, and also have
aplaque-stabilising effect. Tt hasleen found that statins
improve the walking distance in patients with PVD.

IDL~C should ke leveled to < 70 mg/dl. Statins should ke
considered first line therapy in addition to diet and
exercise. Ezetimilbe may be added to statin therapy in the
treatment of peripheral vascular disease with moderate
or intensive lipid lowering trial. Atorvastatin (80 mg/d)
increases pain—free walking distance by 60%. Also, patients
treated with statins have superior leg-functioning as
assessed by walking speed and distance conmpared with
those not so treated.

Anti-platelet therapy

Platelet irhibitors particularly aspirin, reduce the riskof
adverse cardiovascular events in patients with peripheral
atherosclerosis. Clopidogrel, adrnug that inhibits platelet
aggregation via its effect on adenosine diphosphate
Jepencent platelet fibrinogen binding, is alsoeffective in
reducing cardiovascular morbidity and mortality in
patients with BVD.

Aspirin (50 - 325 mg/day) and clopidogrel (75 mg/day)
can ke used alone or together when high-risk of vascular
events is suspected.

Ticlopidine 250 mg BD may be used as an alternative to

clopidogrel, but the risk of agranulocytosis must e kept

Cilostazol

Tt is a quinolire derivative that irhibits phosphodiesterase
111, thereby decreasing cyclic adenosine monophosphate
degracation and increasing its concentration in platelets
and blood vessels resulting in inhibition of platelet
aggregation, and vasodilation. It has been reported to
improve absolute claudication distance by 40 - 50% as

compared with placebo. Two RCTs have demonstrated
that the drug is much superior to pentoxyfilline in
inmproving claudication distance. The recommended dose
i1s 50 mg RO twice daily, increasing to 100 my twice daily.
Tt is available under the trade nave Zilast, Stiloz, and Pletoz
in India. Tt is aontraindicated inpatients with heart failure.
Common adverse effects are abdominal pain, diarrhoea,
agranulocytosis, hypotension, and decrease in HDL-C>°.

Pentoxi fyl line®

An analogue of theophylline and phosphodiesterase
inhibitor, it has lbeen shown to increase blood flow in
ischaemic areas by reducing whole blood viscosity and
by improving flexibility of RBCs. The rheological procerty
of vasodilatation is said to be responsible for improving
passage of blood through microcirculation. It is usually
well tolerated at dosage 400 mg TDS. Common side-
effects are nausea, vomiting, dyspepsia and bloating
sensation®. Recent published evidence suggests that
pentoxyfylline is no better than placsbo in management
of cladication.

Ethaverine

Tt is an oral peripheral vasodilator usually indicated for
peripheral vascular insufficiency with arterial spasm. It
produces smooth muscle relaxation by acting directly on
smooth muscle cells. The usual dosage is 100 - 200 mg

TDS. Common side-effects are abdominal pain,
arrhythmias, flushing, and headache.

Prostacyclin

It is an orally active analogue of the endogenous
prostaglandin prostacyclin (PGI2) . It exerts a direct
vasodilatory action and inhibits platelet aggregation by
interfering with thrarboxane A2 initiated signals. In the
treatment of intermittent claudication, a dose of 40 mog
PO tid is used. Side-effects are headache, flushirg.

Prostaglandin E1 liposamal (PGE1)

Prostaglandin E1 is formulated into a liposore product
known as liprostin. It exerts a local vascdilator action, and
has to be given intravenously. It is used in managenent
of critical ischaemia (Fontaine III and IV when
revascularisation/angicplasty is not tedmnically feasible.
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Naftidrofuryl

It is a peripheral vasodilator which significantly improves
functional capacity in patients with intermittent
claudication. It is given in doses of 200 mg TDS shown to
improve pain-free walking distance by 37% as compared
to placsho®.

Angiogenic growth factors

Trafermin

Tt is a recarbinant form of Beta Fibrdolast Growth Factor
(BEGF) . It has been shown to protect neurons from the
damaging effects of stroke — including oxygen and

gluccse deprivation. Tt has been given as 8 hour or 24 hour

Niocotinic acid derivatives

Its use as adjunctive thergpy in the treatment of perigheral
vascular disease has sericusly been questioned. Nicotinic
acid is active as a vasodilatory agent, and is useful in

vasospastic conditions. The recamended dosage is 100
- 150 mg PO, given 3 - 5 times per day™ *.

Indigenous drugs

Ginkgo Bilaba®

Tt is herlal product or dietary sugplerent. Tt is prawted
to improve the symptoms of PVD, for the improvement of
pain-free walking in patients with PVD or intermittent
claudication. In a regimen including physical therapy, it
should ke given in an oral dosage of 120 — 160 mg per day
RO in2 -3 divided doses. The side-effects are angohylactic
shock, bleeding, seizures, and cedema™.

Surgery (peripheral bypass/angioplasty)

Revascularisation of the ischaemic linb is indicated in
the presence of rest-pain, ulceration, or localised
gangrere (Fontaine stage I1T and IV) . This can be achieved
by surgery (peripheral bypass or endarterectomy), or by
angioplasty (with or without stenting). These two
facilities should not be viewed as canpeeting or mitually
exclusive, but as complementary forms of therapy. In
gereral, angigplasty is reserved for larger arteries (aorta,
iliac), and short (discrete) occlusions, whereas bypass
works better for long occlusions and in femoral or distal

disease. Well-performed bypasses have S5-year patency
rates ranging from 80% (femoro-popliteal bypass) to
95% (aortooifemoral bypass), and are vital in saving legs
from (avoidable) amputations.

Conclusion

BPD is a oamon condition in the elderly, afflicting about
10% of the general population. Atherosclerosis is the
commonest aetiology; Buerger’s disease
(thromboangiitis obliterans) is rare, and is seen in
younger population (under 40 years of age) . For the
physician practicing at a community level, early
recognition of PVD is very crucial; this canlbe achieved
by simple clinical examination and clinical devices like
ABT and bedside peripheral doppler. The management
primarily focuses on risk factor modification and use of
drugs like statins, aspirin, and cilostazol. Other drugs like
prostaglandin analogues naftidofuryl, and
pentoxyfylline, are of less proven benefit. Many of the
patients with PVD (stage III and IV) require surgical
intervention (peripheral bypass/angiocplasty) by a
vascular surgeon. The use of angiocgenic growth factors
(stem cell therapy) are the future ray of hope, but have
to cover a long distance before coming into regular use

inclinical practice.
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Recurrent Diabetic Ketosis in Type-2 Diabetes: An Enigm
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Abstract

Diabetic ketosis is a cammon medical emergency encountered by physicians. Early institution of gppropriate treatment and
canprehensive search for the cause of ketosis is of paramount inpaortance. We present a patient with diabetes who was admnitted
to our hospital an five ococcasians in a short span of three months with a diagnosis of recurrent diabetic ketosis. He was investigated
extensively during each adnission but no agparent cause of ketosis could be definitely ascertained. However, during the fifth
admissian, he was investigated afresh for the presence of any occult infection and was detected to have evidence of disseminated

extra-pulmonary tuberculosis.

Reywards: Oacult infectiaon, ileo-caexal tuberculosis, diabetic ketosis.

Introduction

Diabetic ketosis is a disorder characterised by the
presence of ketone bodies in serum and urine. It is
different fram ketoacidosis as there is no evidence of
acidosis. Presence of ketones in a diabetic patient could
be multifactorial. Infections, myocardial infarction,
cerebrovascular accident, starvation, chronic alcohol
consumption, presence of counter-regulatory hormone
disorder, and poor carpliance towards the treatment are
sare of the important causes.

Case report

A 42-year-old non-alcoholic, type 2 diabetic man on
human insulin and having good glycaemic control, was
admitted with camplaints of acute abdominal pain and
vamiting since one day. There was no history of fever,
diarrhoea, dysuria, cough, or chest pain. The patient was
cdehydrated, had oral temperature of 99° F, pulse rate of
100/min, BP - 116/88 nmHg. His systemic examination
was normal. His random blood sugar was 356 mg% and
urinary ketones were present. The patient was treated with
IV fluids, insulin, andother symptaratic treatent. Further
investigations —i.e., haemcgram, liver functions, kidney
functions, serumamylase, HQG, chest X-ray, arterial blocd
gases and ultrasonography of abdomen — were normal.
Blocd ard urine cultures were sterile. Within forty-eight
hours he became asymptomatic and was discharged on
subcutaneous 50 units of 70/30 human biphasic insulin
in two divided doses.

The patient was readmitted within 15 days with similar
complaints. This time, urinary ketones were present
without acidaemia. There was neither evidence of any
goparent infection nor any clinical evidence of starvation,
nmissing meals or insulin, or any endocrine disease. He was
again treated for diabetic ketosis. Routine haemogram,
biochemistry, cultures, chest X-ray, and ultrasound
abdomen were normal. This patient was subsequently
discharged on adequate dosage of subcutaneous human

Within a span of two months he was admitted twice for
similar symptoms of abdominal pain and vomiting along
with headache. In addition to the above tests he was
subjected to upper GI endoscopy, a CECT head, and CSF
examination. Endoscopy revealed antral gastritis for
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which H. pylori eradication treatment was prescribed. He
responded well to this treatment and his abdominal
symptoms subsided. CSF examination and CECT head
were normal.

Surprisingly, the patient was admitted again for the fifth
time with similar symptams This time aggressive efforts
were nede to find an occult infection. Mantoux test, IgM
FITSA for tuberculosis, HIV reactivity, blood, urine, and
prostatic fluid cultures were all negative. A repeat USG
albdomen, upper GI endoscopy and proctoscopy along
with thyroid functions too were normal. Serum cortisol
level was 8.17 pg/dl (nonmal levels: 4.3 - 22.4) . He was
subjected to a bariummeal follow through (BVET) which
revealed thickening of caecum and pulling-up of the ileo-

Fig. 2: Bariummeal with follow through showing pulled—Up caecim
@araw) .

Fig. 3: Bariumenam showing shortening of ascending colon and
pulled—yp caecum (arrow) .

caecal junction suggestive of ileocaecal tuberculosis A
srall bowel karium enana also revealed a pulled-up ileo—
caecal junction. Then a CECT of the abdomen and chest
were performed on him, which showed few, small, calcified
pre- and paratracheal, subcarinal, and right hilar lynph
noces with bilateral minimal pleural thickening andmild
hepatomegaly. He was started on anti-tuberculosis
therapy and continues to e on follow-up. He has not had
any additional episodes of ketosis during this period.

Discussion

Diabetic ketosis and ketoacidosis (DKA) are more
commen in type 1 diabetes. However, type 2 diabetics
are also at risk during catabolic stress of acute infection,
trauma, surgery and pregnancy. Two common
precipitating factors in the development of DKA are
inadequate or inappropriate insulin therapy and
infection. Other precipitating factors include pancreatitis,
myocardial infarction, cerebrovascular accidents, and
drugs like corticosteroids, thiazide diuretics, and
sympathomimetics like dobutamine and terbutaline?.

The association between diabetes and increased
susceptibility to infection is not supported by strong
evidence?. Many infections are more cammon in diabetes
viz. regoivatory tract infection, urinary tract infection, soft
tissue infection, and abdominal infections. Among non—
pregnant adults with B group streptococcal bacteraamia,
27.5% were found to be diabetic®. A disproportionately
high incidence (30 - 60%) of diaketes has been reported
inpatients with Klebsiella infections, liver abscesses and
thyroid diseases.

Incidence of tuberculosis among patients with diabetes
was found to be four times higher than the general
population. Recently, the Asian camunity in England
was found to have lung cavitation more commonly,
particularly among diabetics?. Occult ileo—caecal
tuberculosis, a paucibacillary disease, as a cause of
ketosis ramains a suoject of controversy. Several aspects
of imunity are altered in patients with diabetes.
Polymorphonuclear function is depressed particularly
when acidosis is present®. Our patient did not have
acidosis during any of his adnissions.

Occult infections such as cesgohageal candidiasis, liver
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abscess, splenic abscess, prostatitis, and pelvic
inflammatory disease in females usually present with
non-alarming symptoms such as difficulty or pain in
swallowing, mild abdominal /pelvic pain, or per vaginal
discharge. Hence, these conditions are often overlooked
and under diagnosed.

Specific tests such as upper GI endoscopy, small bowel
enema, and CECT abdomen can be used as tools for
diagnosis of cocult infections in cases of recurrent diabetic
ketosis/ketoacidosis.

Various endocrinological abnormalities such as
acraregaly and hyperthyroidism are also a cause of poor
glycaemic control and cause recurrent ketosis/
ketcacidosis in patients of diabetes. Four case reports
have shown that patients with undiagnosed acromegaly
may present with DKA as the primary manifestation of
the disease®. Hence, inpatients with recurrent diabetic
ketosis/ketoacidosis with n2o overt or occult infection,
associated endocrinological abnormalities should be

suspected.

Infections remain the commonest cause of ketosis/

ketcacidosis in patients of diabetes. Carprehensive and
neticulous search for infections should be done for
identifying the cause for ketosis/ketoacidosis.
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Abstract

Salmaonella typhi is a camon bowel pathogen, but is a rare cause of endocarditis. We report a case of endocarditis in a 24-year-
oldmale who had clinically silent mitral valve disease and presented with prolaonged pyrexia and diarrhoea. Bane marrow culture
revealed presence of Salmonella typhi. He respanded to ceftriaxane and gentamicin with disappearance of vegetatians.

Key words: Salmonella typhi, rheumatic heart disease, salmonellosis, endocarditis.

Introduction

Cardiac involvement associated with Salmonella
infection has been recognised for several years.
Myocarditis occurs in 1 — 5% of cases while endocarditis
is very rare'. Apparently 75% of cases have underlying
cardiac abnormality, such as rheumatic heart disease or
congenital heart disease. An apparent gastrointestinal
or extra—intestinal focus is usually present in the course
of the disease.

Case report

A 24-year-old male patient was admitted to the hospital
with a history of high grade fever, diarrhoea, and
prostration for two weeks. There was no history of coudh,
dyspnoea, dysuria, joint pains, or alteredmental status.
The patient had taken antibiotics for one week and
remained afebrile for five days prior to this adnission.
He had no history of drug abuse, and did not use tdbacco
or aladol.

On examination, the patient was febrile with a
temperature of 103° F. He was dehydrated. His blood
pressure was 100/70 mm Hg. He was mildly anaemic and
non-icteric. No lymph nodes were palpable. Abdominal
examination revealed mild hepato-splenomegaly.
Cardiovascular and respiratory examinations were nomal .
Investigations revealed a haemogldbin of 9.5 g%, TLC -
7,700 cells/ cum, platelet count 1.1 lakh/cumm and ESR
98 mm in 1st hour, serumbilirubin was 2.3 g%, ALT/AST
were 88 and 70 respectively. Urine routine examination
was nomel. He was empirically treated with cefotaxime 3
gm/day (intravenous) and azithromycin 1 gm/day

(intravencus) . Mantoux test, HIV 1 and 2, HRsAg, anti—HCV,
andmalarial antigen test were negative. ECG and chest
radiograph were normal. Ultrasound of the abdomen
revealed mild hepato-splenomegaly. ANA and
rheunatoid factor were negative. CRPwas 2.8 mg%. Widal
test waspositivewitha titre of 1:320 for S. typhi O anticen.
Stool, urine, andblocd cultures were sterile. Bone marrow
aspiration with culture was done. Patient remained febrile
despite antibiotics. An HRCT chest and CECT abdomen to
rule-out tuberculosis and a 2-D echocardiography to rule—
out infective endocarditis as a cause of pyrexia were
planned. HRCT chest and CECT abdomen were normal
while 2-D echocardiography revealed presence of
thickened anterior mitral valve leaflet, with vegetations
attached to the anterior mitral leaflet cusp. Bone marrow
culture grew Salnonella typhi sensitive to ceftriaxone,
gentamicin, ampicillin, and ofloxacin. Hence the diagnosis
of Salmonella typhi infective endocarditis was made on
the kasis of Duke’ s criteria. The patient was treated with
ceftriaxone 2 gm IV/day and gentamicin 3 mg/kg IV/day
for two weeks followed by ceftriaxone 2 gm IV/day for
two more weeks. The patient recovered fully. A repeat 2-D
echocardiography after two months revealed presence
of only thickened anterior mitral leaflet with no evicence
of vegetations — suggestive of conplete recovery from

Di .

Cardiac conplications of salmonellosis are uncammon.
Gram—negative organisms are implicated in 3 - 5% of
native valve endocarditis, 3 — 13% in prosthetic valve
endocarditis, and 5 - 13% in injection drug users, but
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Salmorel la endocarditis is rarely seen (1.3 - 4.8%)°.

An apparent gastrointestiral or extraintestinal focus is
usually present in the course of the disease. Vhen cardiac
involvement occurs there is predilection for involvement
of previously diseased valve or endocardial surface.

Frequently, more than one valve is simultaneously
affected.

Salmonella serotypes commonly known to cause
endocarditis include S. choleraesuis, S. typhinurium, and
S. enteritidis. Inaddition, Salmonella typhi has been
reported previously as a cause of endocarditis. Hewage
et al reported the first case’. Tangia et al reported a case
in a 24-year-old Egyptian woman, known to have
rheumatic heart disease’. Du Plessis et al reported a case
of right-side endocarditis with tricuspid requrgitation®.

Non-typhoidal salmonellosis is also implicated in
endovascular infections. The major risk factors for non—
typhoid salmonellosis and bacteraemia are
inmmunocampromised states, including extremes of age,
alteration of endogencus bowel flora of intestine, didbetes,
malignancy, autoimmune disorders, HIV infection, and
therapeutic inmunodeficiency’. The presence of primary
bacteraemia (i.e., bacteraemia without associated
gastrointestinal symptoms) should alert clinicians
regarding associated irmmunodeficiency state.

The prognosis of Salmonella endocarditis is poor. It is
often unsuspected and there is high incidence of acute
valve destruction, thrarous formation with rapid cardiac
decompensation. Infection of endocardium associated
with MOR Salmonella carries poor prognosis.

The severity and site of irvolvament in salmornellosis are
determined by virulence of the offending organism and
presence of other debilitating diseases of the host.
Ceftriaxone is the drug of choice for salmonellosis. Four—
to-six weeks of antibiotic therapy, penicillin prochylaxis
for rheumatic fever, and prophylaxis for endocarditis in
special circumstances such as dental extraction, and
surgical procedures is necessary.

The diagnosis of typhoid fever on clinical grounds is
difficult, as the presenting symptoms are diverse and
similar to those doserved with other febrile illnesses. A
definitive diagnosis can be made by isolation of

Salmonella typhi from blood or bone marrow. Although
the isolation of Salmonella from blood remains the
nmethod of choice for the laboratory diagnosis, blood
cultures can be negative when patients have received
prior antibiotic therapy’.

Enteric fever is the only bacterial infection in hurens for
which bone marrow examination is routinely
recamended. It is generally believed that bone marrow
cultures will increase the diagnostic yield by about one—
third compared with those from blood, despite the
considerably lower volume of bone marrow required for
culture. Effective antibiotic pretreatment had a
significantly greater effect in reducing blood counts
compared to bone marrow counts (p < 0.001) . Thus,
bacteria in the bone marrow of tychoid patients are less
affected by antibiotic treatment than bacteria in the
blood. Bone marrow culture is the most sensitive test,
being positive in nearly 90% of cases and can be used
when a kacteriological diagnosis is crucially neeced, or in
patients who have been pretreated with antibiotics.
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Bilateral Watershed Stroke following Cervical Injury —
An Unusual Presentation
Ashok Duggal*

Abstract

hMatershed infarcts following cervical injury though a rare associatian can be suspected in a patient presenting in the the eanergency
roan in altered sensoriun alang with features of cervical myelopathy.

Introduction

Cervical injury leading on to watershed infarcts in the
brain is a rare association. Sudden acute cervical traua
in an apparently healthy individual may lead to vascular
kinking at the cervical region resulting in
hypoperfusion %3, thereby resulting in ischaemia/lacunar
infarcts in the watershed zones producing a clinical picture
of altered sensoriumnmeking the clinician to think about
brain traura with the principal presentation of cervical
myelopathy, as happened in our case. This case is
presented to enlighten the physicians regarding this rare
clinical entity.

Case history

A 40-year-old man, painter by occupation, and in an
apparently healthy state met with a roadside accident
vhile travelling on a rickshaw (tricycle), and sustained neck
injury but no head trauma. The patient developed
deranged sensorium after about 45 minutes of the
accident. Deranged sensorium lasted a few hours after the
accident. Following the accident he developed retention
of urine, and approximately six hours later progressive
weakness of all the four limbs developed. Weakness
started in the right ugeer limb, then involved the right
lower linb, left lower linb, and left upper linb over the
next 10 — 12 hours. Later on he developed difficulty in
speech. The patient was advised MRI brain and cervical
spine. Finally, MR angiography was planned but due to
econamic constraints could not be done.

Examination

On examination, the patient was in a state of confusion.

His BP was 110/60 mHg; pulse was 88/min; temperature
was 98° F, and respiratory rate was 18/m regular. No
cyanosis, jaundice, clubbing, or oedema was coserved.
There was no organomegaly or lymphadencpathy. Chest
and CVS examination showed no abnormality.
Examination of neck vessels revealed no bruit.There was
no sign of meningeal irritation, and fundus exam was
normal . Neck movements were restricted due to pain.

Next day, after recovery fran confusional state, his speech
revealed transcortical gohasia. Power was grace 11T inboth
upper limbs, and grade IV in both lower limbs. Deep
tendon reflexes were exaggerated in right ugper and both
lower limbs, and ankle clonus was present inboth lower
limbs. Left upper linb reflexes were nommal. Tone was
increased as awhole, exaspt in the left yoper linb. Plantars
were bilaterally extensor, and abdominal reflexes were
absent. Sensations were impaired, but no level couldbe
meceout. The left hard initiallyhad fasciailation, but after
about two weeks developed atrophy of the small muscles.

Lab. investigations showed Ho - 13.8 gm%, TLC - 12,500/
cmm, DIC-P,, L, E, M, B. Platelet count - 2,75,000/
am, RBS - 140 mg%, blood urea - 39 mg%, S. creatinine —
1.1mg%, S. sodium-140nEg/1 , S. potassium - 4.3 nEq/1,
SGOT - 100 units/1, SGPT - 64 units/1; and PBF revealed
normocytic normochromic picture. X-ray chest and
abdominal ultrasound scan were normal. MRT 2D brain
showed bilateral acute non-haemorrhagic infarction in

watershed areas with old right MCA territory infarct.

MRT 3D cervical spine revealed left paracentral and
foraminal disc protrusion with posterolateral ostegchyte
at C5-6 impinging upon the thecal sac, cord and the
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Fig. la and 1b: T2 weighted Images of MRI cervical spine showing left paracentral and foraminal disc protrusion with
posterolateral astegohyte at C5-6 Impinging yoan the thecal sac, cord, and the traversing left nerve root, with stenosis of left

raural caral.

traversing left nerve root with stenosis of left naural caral.
Central focal ulge at C4-5mildly indenting the thecal sac
as well as diffuse disc bulge at C3-4 with mild thecal sac
indentation was also doserved.

Discussion

Watershed infarcts (boundary zone infarcts) by definition
occur at the junction of distal territories of the two non—
anastomosing arterial fields. Two areas have been
described in literature. Cortical watershed ((iS) infarcts
between the cortical territories of sugply of ACA, MCA,

and PCA. Internal watershed (IWS) infarcts occur in the
desp white matter substance along and slightly above the
lateral ventricle, between the desp ard superficial arterial

system of the MCA or between the superficial systems of
MCA and ACA. Susceptibility of watershed zones is
thought to result frantheir lccation at the distal fieldarea
where perfusion pressure is lowest. Pathophysiology of
watershed infarcts remains debated. There may be two
main situations which can result in hypotension, i.e.,
systemic hypotension (sudden and profound or repeated
episodes of hypotension), and occlusion/extrare stenosis
of carotid/vertebral arteries; but presence of both can
complement each other. Occasionally, microempboli
dostructing circulation (platelets, cholesterol, tumour)
rather than low flow can cause infarction in the watershed
zones. The occasional occurrence of synooee at the onset
of watershed stroke, and later, the clinical picture of
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Fig. 2a ard 2b: T1 weighted images of MRI brain showing bilateral acute non-haamorrhagic infarction in watershed areas with

old right MA territory infarct.

fluctuating or progressive weakness of the hand
occasionally associated with upper limb shaking are
consistent with haemodynamic failure. Anterior boundary
zone and subcortical boundary zone infarcts are more
camon. This relative vulnerability may be because both
MCA and ACA being the branches of same ICA. Unilateral
infarcts or bilateral presentation will depend upon
contralateral ICA disease and/or insufficient
collateralisation. Conversely, stenosis or occlusion of
vertebro-asilar system, or foetal type PCA, may favour
the involvement of posterior watershed zone.

Inour case, the patient had bilateral watershed infarcts
which led to deranged sensorium followed by
transcortical gahasia’. Garvical injury resulting in infarction
of watershed areas may be due to kinking of vessels in
the cervical region involving carotids and/or vertebral
arteries. Atrophy of the hand was due to cervical injury’
(site of lesion at C5-6 and C6-7) leading to IMN
involvement of the hand muscles may be explained due
to vasaular congestion at C8, T1 below the level of imjury?.

Watershed infarction, though described in literature, isa
rare association which should especially be thought of if

a patient is having deranged sensorium or any
reurological feature not pertaining to carvical injury’.
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Small Vessel Vasculitis Associated with Myocardial Infarction
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Abstract

Coronary vasculitis is an uncamon but catastrophic clinical presentation of small vessel vasculitis. We hereby report a case of
leukocytoclastic vasculitis associated with myocardial infarction. Issues relating to thranbolytic therapy and caranary angiography

in such a sittatiaon are discussed.

Reywords: Palpable purpura, myocardial infarction, vasculitis.

Introduction

Leukocyteclastic vasculitis, also known as allergic or smell
vessel vasculitis, is characterised by palpable purpura.
Uncerlying aetiologies include dngs (e.g., antibiotics),
infections (e.g., hepatitis C), and connective tissue
diseases. Hendch Schonlein purpura (HSP) is a subtype
of acute leukocytoclastic vasculitis that is seen primarily
in children and adolescents following an upper
respiratory tract infection. The majority of lesions are
found on the lower extremities and buttocks. Systemic
menifestations includes fever, arthralgias (porimerily of the
knees and ankles), abdominal pain, gastrointestinal
bleeding and nephritist. Coronary artery involvament is
seen in vasculitic disorders like infectious angiitis,
Takayasu’ s arteritis, granulamatous giant cell arteritis,
thromboangiitis obliterans, polyarteritis nodosa,
Wegener’s granulomatosis and in Chiirg Strauss
syndrame?. However, there are infrequent case reports
of HSP with myocardial infarction (MI) inadults™?.

Case report

A 67-year-old hypertensive male, on irregular treatment
for the last one year presented with complaints of
arthralgia (both ankles, knees, and wrist joints) of two
days duration. Blood pressure recorded at that time was
200/120 mmHg. He was prescribed diclofenac gel, tab
diclofenac, paracetamol, prednisolone, amlodipine,
atenolol, losartan, hydrochlorothiazide, and atorvastatin
(20 mg) . Thereafter, he developed palpable purpura over
both lower limbs, buttocks, lower abdomen and both
upper linbs upto the elbow (Fig. 1) . During this period

he also suffered from acute retrosternal chest pain
associated with diaphoresis (perspiration), and
presented to the medical emergency. His pulse was 76
per minute and blood pressure was 150/90 mmHg. He
was lean built, a non—smoker, and had no family history

- T o

Fig. 1: Ralpable purpura seen over both lower 1inbs.
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of hypertension, diabetes, sudden cardiac death,
cardiovascular disease, or cerebrovascular accident. He
denied any history of haematuria, bleeding from any
other site, fever, or colicky abdaninal pain. HOG showed
changes suggestive of high lateral wall ST-elevated ML
(Fig. 2) and cardiac troponin T (CINT) was positive. Hess
test and diascopy tests were negative and Buschke—
Ollendorf sign was positive. Platelet count was within
normmal limits. A clinical diagnosis of anaphylactoid
purpura, hypertension, and acute coronary syndrome
(high lateral wall MI) was made. The patient was
thrombolysed thereafter. The chest pain improved and
ECG done a day after thrombolysis showed T wave
inversion in lead I, avlL, and V1-V6 (Fig. 3) . Further
investigations revealed positive ASIO titre. Elevated
cardiac enzyme (CPK-MB - 30 ng/ml) . His fasting lipid
profile, fasting andpost-prandial glucose levels, urine
routine and microscopy, X-ray chest PA view were nomal.
HBsAg, anti-HCV, HIV, CRP, RA factor, C and P ANCA, and
ANA were negative. Cutaneous biopsy revealed mild
keratosis, and there was marked neutrophilic infiltration
in and around the blood vessels suggestive of
leukocytoclastic vasculitis (Fig. 4) . Echocardiography
revealed dilatation of aortic root, concentric left
ventricular hypertrophy, E/A ratio 0.9, mild hypokinesia
of free lateral wall with IVEF 63%. Coronary angiograpchy
to assess dostructive lesions was planned; however, the
patient did not agree to this procedure.
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Palpable purpura is a cutaneous manifestation of several
diseases. Although palpable purpura is the classic skin
lesion of cutanecus vasculitis, it may also result from
infection, malignancy, or embolic disease. Conversely,
vasculitis maymenifest as skin lesions, other than palpable
purpura. Cutanecus vasculitis itselfmay result fran several
diseases that have a poorly understood pathogenesis.

The vasculitides presenting with palpable purpura are
those involving small vessels (mainly post-capillary
venules) and are characterised histologically by the term
“eukocytoclastic vasculitis” (destruction of neutrophils
with nuclear dgords) . This type of vasaulitis ey ke referred
toas “smll-vessel vasculitis”, “outaneous vasculitis”, or
“hypersensitivity vasculitis”. Carbinations occur as in
polyarteritis nodosa and Wegener’ s granulavatosis with
both small- and medium-sized arteries being involved.
These diseases also may present with leukocytoclastic
vasculitis and palpable purpura. Symptoms associated
with palpable purpura include pruritus, buming, and less
often, pain. Lesions may be asynptaratic; however, so the
presence or aosence of these symptans is not particularly
helpful in the differential diagnosis.

Since one of the most likely causes of palpable purpura
is smll-vessel vasaulitis, it is reasonable to goorcach the
diagnosis with cutaneous vasculitis foremost in mind.
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Fig. 2: KI5 showing ST elevation in leads I, avl, and ST dgoressian in IT-T1T ard avF (ore-thranolysis) .
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Unless the cause is dovicous fran the clinical examination, factor, blood urea nitrogen, serum creatinine, and

an appropriate initial laboratory evaluation includes a urinalysis. An antineutrophil cytoplasmic antilbody test
corplete blood count, erythrocyte sedimentation rate, with cytoplasmic fluorescence (c—ANCA can help make
blood cultures, antinuclear antibodies, and rheuratoid a diagnosis of Wegener’ s granulomatosis. The choice of
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Fig. 3: HIG showing Twave inversion in lead I, avl, and VI-V6 (post— thranolysis) .
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these tests is based on cost, the inflammatory nature of
the disease process, and the most likely diseases
associated with cutaneous vasculitis as reported in the
literature. The sensitivity, seecificity, adpredictive valie
of these tests in patients with systemic disease should
also be considered.

The patient’s history may suggest a self-limiting
cutaneous vasculitis, such as that resulting frama recent
infection or drug reaction. In these cases, a skinbicpsy is
not necessary. However, a skin bicpsy is warranted in
patients with suspected vasculitis that is recurrent or
longstanding, associated with systemic symptoms, or
determined to be of unknown aetiology on the basis of
the history and physical examination. In ambiguous
cases, biopsy can help distinguish causes of palpable
purpura other than vasculitis, such as cholesterol enooli
because the condition is easily missed. Biopsy of
cholesterol enbolic lesions reveals arterioles occluded
by fibrosis and multinucleated giant cells surrounding
biconvex, needle-shaped clefts corresponding to

dissolved cholesterol microamcoli.

Unfortunately, biopsy of the skin may not provide a
diagnosis of the specificvasculitis, since the cutanecus
histgeatholagy of the varicus vaculitides is often similar.
Likewise, subacute bacterial endocarditis (SABE), Rocky
Mountain spotted fever, and bacteraemia, involve
immune complex deposition resulting in microscopic
recrotisingvasailitis, soclinical correlation is critical.
Additionally, the inflammatory infiltrate of cutaneous
vasculitis is dynamic, yielding a different picture
depending on the time of bicpsy. Because the infiltrate
may progress fram the characteristic neutrophil invasion
of vessel walls with leukocytoclastis to a mononuclear
infiltrate over the course of one or two days, it is
reconmended that the biopsy be performed within one
to two days of the apeearance of a given lesion to attain
a gpecific diagnosis of cutanecus vasculitis’.

In view of the history of drug intake preceding the
appearance of palpable purpura, inour patient it appears

Jaikocytoclastic vasaulitis (HardE) .
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that these rashes were drug-induced small vessel
vasaulitis. Tt thus agpear to ke an interesting association
of small vessel vasculitis associated with ST elevated
myocardial infarction warranting thrambolytic therapy.
Considering normal platelet count and absence of
bleeding fram any sites, it was oonsidered safe to give him
the benefit of thrambolysis and low molecular weight
heparin therapy to which the patient responded very well
without any canplications.

Inpatientswith clinical, electrocardiograchic, or laooratory
signs of acute coronary syndrame, especially in absence
of sroking, positive family history, doesity, or diabetes —
the conventional risk factors for atherosclerosis — one
should always look for non—atherosclerotic causes of
myocardial infarction. Although this patient had
antecedent hypertension, associated coronary vasculitis
was considered plausible. Associated atherosclerotic

corcnary artery disease could not be definitely excluded
for want of coronary angiography as the patient refused
this procedure.
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Abstract

Malaria is endemic in India with a great socio-ecanamnic burden an the humanity. Plasmodium falciparum is associated with serious
ard fatal caplicatians like cerebral malaria, acute renal failure, ARDS, hepatitis, hasmatological and accagulatian abnormalities,
etcetera. We are reporting a case of splenic infarct in acute falciparun malaria which is an uncamaon canplication.

Reywards: Splenic infarct, falcipanummalaria.

Introduction

Malaria is the most inportant parasitic disease of man.
Aporoximately 5% of the world’ s population is infected,
and there are goproximately one million deaths each year.
Severe malaria has been a major cause of mortality
worldwice, and Plasmodium falciparum is the main species
for most causes of death. Among the known
complications of malaria, splenic infarct is a rare
canplication'. Here we report a case of splenic infarct
carplicating acute malaria.

Case report

A 28-year—old female was admitted to the medical ward
of our hospital with a 5-days history of fever which was
noderate to high grade, intermittent, and associated with
chills. She also had pain in the upper abdomen which was
dull aching, at times severe, and was accompanied by
vomiting. There was no history of cough, burning
micturition, orbowel caplaints at the time of admission.

On examination, the patient was haemodynamically
stable and afebrile. There was no icterus, cyanosis,
clubbing, pedal oedema, or lymphadenopathy.
Examination of the abdomen revealed tender
splenomegaly 3 cms below the left costal margin, and
non-tender hepatomegaly 3 cms below right costal
margin. Splenic rub was absent. Ascites was present.
Examination of other systems was unremarkable.

During the course of hospitalisation, the patient
developed non-productive cough. Chest examination
revealed late ingpiratory crepts in the left lower lung field.

Investigations revealed Ho - 7.4 gn%, WBC — 4, 100/cum,
P65%, L 28%, E - 06%, M- 01%, total serumbilirupin -
1.29mg/dl, SGPT - 23.94 IU, blood urea - 30.6 mg/dl,
serum creatinine - 0.86 mg/dl. Peripheral blood smear
revealed ring stage of Plasmodium falciparum, and
normocytic-normochromic anaemia. Initial ultrasound
study of the abdomen reported hepatosplencmegaly
(spleen - 17.0 ams), and splenic infarct with moderate
ascites. Repeat stidy after three days showed, inaddition,
minimal fluid collection in the sub-phrenic space with
minimal left pleural effusion, andminimal ascites. The
findings of ultrasound were confirmed by CT scan of
abdaren (Fig. 1).

During her stay in the hospital, the patient was given inj.
quinire, antibioctics —metronidazole, augrentin, amikacin.
Inj. tramadol was given to relieve her abdaminal pain. Two
units of blood were also transfused. With clinical
improvement in the condition of the patient, she was

Fig. 1: CT scan of abdaren showing splenic infarct.
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discharged subsequently. Follow-up ultrasound abdomen
and chest X-ray two weeks after the discharge showed
clearing of the pleural effusion and ascites with reduction
in the enlarged splenic size.

Discussion

India is a highly endemic country for malaria. Often
patients present to the hospital with the camplications
and features of severe nalaria like cerebral nelaria, renal
failure, shock, bleeding manifestations, hypoglycaamia’.

Qur patient had severe pain in the left upper quadrant of
the abdomen which on ultrasound study and CT scan of
the alodaren was confinmed to e due to a splenic infarct.

Splenic infarct is a known but a rare complication of
acute malaria®. To the best of our knowledge, only nine
docurented cases of splenic infarction associated with
melaria have been reported, of which six were attributed
to Plasmodium falciparum infection, one was co—infected
with Plasmodium vivax, and in two cases the aetiology
was not known®. Other cammon causes of splenic infarct
were excluded by studying the peripheral blood smear
and coagulation profile’. The spleen plays a central role
in limiting the acute expansion of the malaria infection
by removing parasitised erythrocytes. Splenic
enlargement occurs in 95 - 100% of individuals with
acute malaria. During acuteand chronic malaria, altered
splenic structure and function results in mild-to—
moderate enlargement of the spleen. The possible
factors contributing to splenic infarction in falciparum
malaria are tissue avascularity following rapid
splenaregaly and increased stickiness of the parasitised
RBCs®. It requires high degree of suspicion to diagnose
the condition, and in places where investigations like
USG and CT scan are sparsely available, the diagnosis may
e missed.

Qur patient also develgeed couch during hospitalisation
as a result of left-sided pleural effusion which was
reactionary to splenic infarct’. Ascites in this patient may
e reactionary to infarct as it subsided subsequently.

The mainstay of medical therapy of splenic infarct is
analgesia with either narcotics or non—steroidal anti-—
inflammatory agents, and prevention of secondary
infection. The treatment of splenic infarct does not irvolve
active interventionbut meticulous doservation to look for
its carplication and sugportive treatment. Camplications
include haemorrhage, subphrenic abscess, pancreatic
fistula, and gastric fistula. Splenic abscess results fram
septic enboli or super-infection of a prior infarct®. The
above carplications warrant surgical intervention’.

Though the canplications of splenic infarct due to other
causes are docurented, it is yet to be reported in cases
occurring due to acute malaria. Hence, in the malaria
endemic areas like ours, it shouldlbe considered in the
differential diagnosis of the patients presenting with
upper abdominal pain and fever.
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Tuberculous Meningi tis with Blindness

Unesh Das*, Vishal Kumar Gupta*, Pushpa Yadav**, Vipin Mediratta***, BB Rewari***, SC Sharma**

A 22-year-old married female presented with gradual
onset weakness of the right side of the body since the
last ore year, and also irgbility to speak and loss of vision
for the same duration. She was diagnosed as tubercular
meningitis one-and-a-half year back, and now was on
anti-tubercular drugs under DOTS category II. Her
general physical examination was normal. Neurology
examination revealed that she was mentally retarded
with an IQ of 35, and gldmal gphasia. There was right-sided
hemiparesis, power being 3/5 with exaggerated DIJ, and
plantar extensor on the right side. Cranial nerve
examination revealed that she was totally blind with
absent finger counting for both eyes, and absence of
projection of rays and perception of light. Fundus
examination revealed bilateral secondary optic atropy
with normal foveal response. Complete blood count
including ESR was normal. ANA, rheumatoid factor, VDRL,

ey

Fig. 1: MRT of brain showing panencephalamlacia in the tenporo—

and HIV tests were negative. CSF showed cell count of
250/cum, predominantly lymphocytes, protein was 47
ng% and sugar was 65 mg%. Visual evoked potential
revealed no response inboth the eyes and bilateral visual
pathway dysfunction. MRI brain showed
panencephlamalacia in the left tenmporo—parietal region
(Fig. 1) . Caseous granulcmatous lesions seen in
suprachiasmatic region (Fig. 2) and over the right

cerebellar region hemisphere (Fig. 3). Similar lesions

Fig. 2: MRI showing caseous granulomatous lesions in
Syorachiagmtic region.

Fig. 3: MRT showing caseous granulamatous lesions over the right
cerebel lar regian hamisohere.
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were seen in the right and left inferior frontal ldbe.
Bilateral optic nerves were of normal morphology,
intensity, and course (Fig. 4) . Iateral ventricles and 3rd
ventricle were dilated, 4th ventricle was grossly nomel,
suggestive of comunicating hydrocephalus. There was
evidence of pachymeningitis.

Tuberculosis is still widely prevalent in India. With
modern therapy, the survival rate in tuberculous
meningitis is now increasing. As a result, neuro—
ophthalmic complications which were less common due
to early mortality several years ago, are now reasonably
frequent. Although tuberculama of the central nervous
system (CNS) is rare in developed countries, in
developing countries such as India, the incidence of
tuberculoma is as high as 20%.

I

3

Fig. 4: MRI showing nomeal gotic nerves.

T

A high incidence of gohthalmologic abnormalities occur
in patients with intracranial tuberculamas, even though
the lesions do not directly involve the central visual

pathways. The most common abnormalities are
extraoccular motor nerve palsies, visual fielddefects, and
impaired visual acuity, all of which are usually secondary
to increased intracranial pressure'. Papilloedama was
found in 34% of cases’. Presence of papilloedema
indicates dostruction to CSF ocutflow and consequent rise
in intracranial pressure. Ocular palsy was found in 20%
cases. Other associated focal neurological signs were seen
in 22% cases. This was a late carplication of the disease
and was usually associated with tubercularas’.

Blindness in cne or either eye was rare. Carpression of
the visual pathways by tuberculoma, tubercular
aradmnoiditis, vascular insufficiency, and prolonged rise in
intracranial pressure, or arachnoidal adhesions, were the
canmon aetiological factors® ®. Inour case, the blindness
was due to campression of the optic nerve chiasma by a
tuberculoma.
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Macrophage Activation Syndrome
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Abstract

Macrophage activation syndrame or haemophagocytic lymphohistiocytosis (HLH) is a heterogeneous group of disorders
characterised by activated macrophage activity leading to a sepsis-like clinical presentation with haemophagocytosis,
hyperferritinaemia, hypercytokinaamia, and variable cytgpenias often resulting inmiltiple argan failure.

Introduction

Macrophage activation syndrore is a rare disorder with
typical histology showing tissue infiltration by
lymphocytes and macrophages, some manifesting
haemophagocytosis. The term haemophagocytosis
describes the pathologic finding of activated
macrophages engulfing erythrocytes, leukocytes,
platelets, and their precursor cellst. Tt agpears likely that
HIH is due to the abnormal function of T lymphocytes.
Tissue infiltrates and haesmochagocytosis is prabably due
to the dysregulated secretion of cytckines, rather than by
a primary disorder of macrophages. The disorder occurs
in primary and secondary forms. Primary HLH is an
autosaral recessive disorder. Secondary HIH is at least
as camon as primary disease. Precipitants include viral,
bacterial, fungal, or protozoan infections, often in an
immunoconmpranised host*®. Other precipitants include
nmaligrancy, partiadlarly T-cell lymchoproliferative states,
autoimmune diseases, and lipid infusions.

This case is presented with the aim to refresh the
knowledge of physicians regarding the clinical entity
‘macrophage activation syndrome’ which is to be
suspected when patients present with fever unresponsive
to antibiotics, falling ESR, pancytopenia of unknown
aetiology, and splenaregaly with elevated ferritin levels®.

Case history

A 24-year-old famale was adnitted to our institution with
the history of high-grade fever (104° - 105°F), and
headache associated with vomiting of 5 days duration.
Patient was a known case of epilepsy for the last three
years and was taking phenytoin irreqularly.

On examination, she was conscious, febrile (104°F)
having arterial pressure of 110/70 mHg, pulse - 118/
min, respiratory rate — 24/min. She had no cyanosis, no
Jaundice, no cludbing, no pedal cedema, no significant
lymphadenopathy. Patient had mild splenomegaly but
no hepatomegaly. During chest examination, no
significant anommality was detected. Examination of the
heart revealed no abnormality except for tachycardia.
There was no sign of meningeal irritation, no focal
neurological deficit, and nommal fundus.

Investigations revealed

Ho - 7.6 gn; TLC - 7,400/cmy; DIC-P,, T, , B, M7 ESR -
125 m/1st hr, platelet count — 70, 000/cam. Peripheral
smear report showed pancytopenia and no malarial
rerasite.

A bone marrow aspiration study revealed hypocellular

marrow.

Biochemical examination revealed: RBS — 105 mg%; blood
urea - 24 mg%, and creatinine - 1.2 mg%, bilirdoin - 1.2
mg%, SGOT/SGPT 86/88, PTI — 93%, serum electrolytes
were sodium - 136 nEqg/1, and potassium - 3.8 mEg/1. G-
6PD was normal.

Urine examination showed many RBCs and a few pus
cells. Urine and blood culture showed no growth.

Rheumatoid factor, viral markers for human
imuncodeficiency virus, hepatitis B, C, and serology for
dengue, widal, rapidmalarial test were necative and chest
X-ray revealed no significant pathology. Sonogram of
abdomen revealed mild splencomegaly. ECG showed sinus
tachycardia. Echo showed no evidence of infective
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endocarditis and nomeal systolic function.

The patient was administered antibiotics, and blood
transfusions were also given, but she never responded.
Inspite of repeated blood transfusions, she continued to
have high—-grade fever which never touched the baseline
and required repeated hydrotherapy.

(n repeat investications, the patient’s cell counts declined
further: TIC declined from 7,400 to 3,000 cells/cumn,
platelets to 40, 000/cum, ESR to 88 mm in the 1st hr. PTT
declined from 92% to 73%, whereas SGOT/SGPT were
fourd to ke raised with a level of 132/126 TU/1.

After this, freshblood transfusions were given, and anti-
epi leptics were tapered of f fearing drug induced aplastic

anaemia.

The clinical scenario aroused the suspicion of
macrophage activation syndrome. To confirm the
diagnosis serum ferritin levels, triglyoceride, and ITH were
ordered.

Ferritin was elevated [3,234 ng/ml; (0 - 150 ng/ml)].
Triglycerides were 180 mg%, serum LDH was 461. Repeat
bone marrow examination resulted in a dry tap, following
which bone marrow biopsy was ordered and the patient
was advised a course of IV immunoglobulins. But the
bone marrow biopsy could not be undertaken as the
patient left the hospital and preferred to go to the
military hospital due to the econamic constraints where
her condition deteriorated further and she started
having epistaxis and oropharyngeal bleeding. She died
20 - 25 cays later.

Di .

Macrophage activation syndrome (MAS), or
haemophagocytic lymphohistiocytosis (HIH) is a rare
and potentially fatal disease of normal but overactive
histiocytes. It is of two types — primary HLH, and
secondary HIH (acquired HIH) which occurs after strong
immnologic activation — systemic infection (virus,
bacteria, and protozoa), autoinmune disorders, or an
underlying malignancy.

The clinical entity has to be suspected when patients
present with fever unresponsive to gopropriate antibiotics,

falling ESR, pancytopenia of unknown origin, and liver
dysfunction with elevated ferritin and IDH levels. The
diagnostic criteria proposed by the Histiccyte Society for
inclusion in the International Registry for
Haemophagocytic lymphohistiocytosis is as follows’:—

1 Fever - seven or more days of a temperature as high
as 38.5°C (101.3°F).

2 Splenomegaly.

3 Cytopenia — counts below the specified range in at
least two of the following cell lineages:

I Absolute neutrgohils less than 1,000/ml;
I Platelets less than 100, 000/ml;
I Haancgldoin less than 9.0 g/dl.

4 Hypertriglyceridaemia (> 160 mg/dl), or
hypofibrinogenaemia.

5  Hyperferritinaamia (serum ferritin> 1,000 ng/ml) .
5  Haemophagocytosis (in bone marrow or RE tissues) .

6 Rash.

At least five of themhave to be there to have a definite
diagnosis. For confirmation, tissue diagnosis is needed.
Haemophagocytosis is usually demonstrated in the bone
marrow, spleen, or lymph nodes, but haemacphagocytes
may not be present in the bone marrow in early stages
when the process may either be seen in other tissues
(spleen or enlarged lymph nodes) . Findings in upto two—
thirds of initial bone marrow aspirates may be
nondiagnostic; thus, a negative examination finding may
not rule-out HIH. An additional bone marrow finding
includes dyserythropoiesis, which has been doserved in
the absence of haemophagocytic histiocytes. Additional
studies, including lymph node biopsy, should be
undertaken, and treatment should not be delayed if all
other criteria have been met. Although prdblematic in a
patient with a coagulopathy, a liver biopsy
denonstrating a picture similar to chronic persistent
hepatitis can support the diagnosis, as can the presence
of mononuclear cells in the cerdorospinal fluid.

Treatment

Two different types of agents can ke used:
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1 To interrupt the function of activated macrophages
and histiocytes, i.e., corticosteroids, high—dose
immunoglobulins and aetoposide.

2 To internget the finction of activated T-lymohocytes,
i.e., corticosteroids, antithymocyte glcbulins,
inmunosuppressive agents like cyclosporine A and
cyclophosphamide.

Plasma exchange is helpful in improvement of
hypercytokinaemia.

Initial therapy consists of aetoposide and dexamethasone
for 8 weeks in varying doses. In the HLIH-2004 protocol,
cyclosporine is added in the beginning. Intrathecal
nethotrexate is used only with persistently aonormal CSF
or progressive neurologic symptomst®* . HIH associated
with malignancies demands prompt therapy directed at
the necplasm.

Cyclosporin A appears to switch off the immine reaction
in early stages ard is considered to be the drug of choice®?.

Conclusion

High index of suspicion is needed to make a diagnosis
of macrophage activation syndrore. Apatient with high
swinging fever, pancytopenia, hepatic enzyme
abnormalities should arouse the suspicion of MAS. Once
suspected, LDH and ferritin level along with bone
marrow aspiration should be done. An aggressive
treatment schedule including appropriate antibiotics,
corticosteroids, IV immunoglobulins, immuno-—
suppressive agents can be used with varying success
rates.

References

1L Favara B. Hemophagocytic lymphohistiocytosis: a
haemophagocytic syndrome. Semin Diagn Pathol 1992; 9:
63-74.

2 Onishi R, Namiuchi S. Haemophagocytic syndrome in a
patient with rheumatoid arthritis. Intern Med 1994; 33:
607-11.

3 Wong KF, Hui PK, Chan JK et al. The acute lupus
haemophagocytic syndrome. Ann Intern Med 1991; 114:
387-90.

4  Kumakura S, Ishikura H, Munemasa S et al. Adult onset
Still’s disease associated haemophagocytosis. J
Rheumatol 1997; 24: 1645-8.

5 Morris 3B, Adanson AR, Holt BJ, Davson J. Still’s disease and

the virus—associated haemophagocytic syndrome. Ann
Rheumatol Dis 1985; 44: 349-53.

6 Yasuda S, Tsutsumi A, Nakabayashi T et al.
Haemophagocytic syndrome in a patient with
dermatamyositis. Br J Rheumatol 1998; 37: 1357-8.

7 Koduri PR, Carandang G, DeMarais P, Patel AR.
Hyperferritinaemia in reactive haemophagocytic
syndrane: report of four adult cases. An J Hamatol 1995;
49: 247-9.

8  Esurdi N, Tkushima S, Hibi S et al. Hich serum ferritin level as
amarker of malignant histiocytosis and virus-associated
haemophagocytic syndrame. Cancer 1987; 61: 2071-6.

9 Henter JI, Elinder G, Ost A. Diagnostic guidelines for
haemophagocytic lymphohistiocytosis. Samin Oncol 1991;
18: 29-3.

10. Henter JI, Aricol, Elinder G et al. Familial haemophagocytic
lymphohistiocytosis. Primary haemophagocytic
lymphohistiocytosis. Hamtol Onool Clin North An1998; 12:
417-33.

1. TImeshikaS, Hibi S, Ghera T et al. Effective aontrol of Hostein-
Barr virus-related haemophagocytic lymphchistiocytosis
with immunochemotherapy. Blood 1999; 93: 1869-74.

2. Oyama Y, Amano T, Hirakawa S et al. Haemophagocytic
syndrare treated with cyclosporin A: a T-cell disorder? Br J
Haamatol 1989; 73: 276-8.

ACKNOWLEDGEMENT

LIST OF JIACM PRIME REVIEWERS (20009)
Alladi Mohan (Tirupati)

Anil Mahajan (Jammu)

B.O. Toyade (Nagpur)

Geeta Khwaja (New Delhi)

O.P. Kalra (New Delhi)

R.S.K. Sinha (New Delhi)

Rajat Kumar (Canada)

Rajesh Khadgawat (New Delhi)
Rohini Handa (New Delhi)
Vimlesh Purchit (New Delhi)

Journal, Indian Academy of Clinical Medicine * Vol. 11, No. 1 ® January-March, 2010 65




| CASE

REPORT

| JIAM2010; 11(1): 66-8

Novel Pulmonary Presentation of Mycabacterium interjectun
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Abstract

Non-tuberculous mycaobacteria (NIM) have been shown to cause disseminated disease in immunocampramised individuals as
well as local infection in the immumnocarpetent. In 2006 the incidence of NIM disease varied fran1.0 to 1.8 cases per 100,000 in
industrialised countries. The mmber of NIM species and diagnoses have increased dramatically as a result of inproved isolatiaon
techniques and sequencing of the 16S rRNA as a standard for identifying new species. The NIM known as Mycabacterium interjectum
has been well-docurented as a source of infectiaon in children and inmmooanpranised adults,; however, there are no descriptians
of disease in healthy individials. To date, no human-to-human transmission has been described, and infections are believed to be
aoquired fram enviranmental exposure. The following is a description of significant pulmonary disease in an inmmocanpetent

gentleman with M. interjectum as the identified pathogen.

Key words: Nen—-tuberculous mycabacteria, chest wall abscess, Mycadbacterium interjectum.

Introduction

Nontuberculous myccbacteria (NIM) have been shown
to cause disseminated disease in immunoconmpromised
individuals as well as local infection in the
immunocompetent. In 2006 the incidence of NTM
disease varied from 1.0 to 1.8 cases per 100,000 in
industrialised countries. The numoer of NIM species and
diagnoses have increased dramatically as a result of
improved isolation techniques and sequencing of the
16S rR\A as a standard for identifying new species. The
NIM known as Mycobacterium interjectum has been well
documented as a source of infection in children and
immunocompromised adults; however, there are no
descriptions of disease in healthy individuals. To date no
human—to-human transmission has been described, and
infections are believed to be acquired from
environmental exposure.

Case report

A S6-year-old white male presented with pain in the right
axilla of two months duration. He was initially diagnosed
via CT scan at ancther hospital with an infection of the
lung parenchyma but this was not seen on a repeat scan
at yet another hospital . Increasingpain, waking the patient
from sleep prompted his presentation. He described a
norproductive cough of six months duration, subjective
fever, and dyspnoea on exertion. The patient was taking

no medications and has no history of chronic dostructive
pulmonary disease (COPD) . Past medical history is
significant for pneumonia as a child, tobacco abuse of
fifteen pack-years, and Mycobacterium Avium Complex
MAC) of the left lung that was treated and lost to follow—
up eleven years prior.

The patient was afebrile with stable vitals and an oxygen
saturation of 90% on room air. Examination revealed
coarse breath sourds bilaterally. The right chest wall and
axilla were diffusely tender and demonstrated crepitus on
palpation. No erythema, ulceration, or lynmphadencpathy
was noted.

Laboratory data included: Ho: 11.7 g/dl, Hct: 34.5%,
WBC: 11,000 cells/il, platelets: 719,000 cells/ul, MV 84.2
u®, normal basic metabolic panel, and normal liver
enzynes. Blood cultures, HIV, and tuberculin skin tests
were negative. Tron studies revealed: iron level: 18 pg/dl,
Ferritin: 99.1 ng/ml, total ironbinding capacity: 225 ug/
dl, iron saturation: 7%, and WESR: 90 nm/hr. These values
indicated a chronic inflammatory process, thus
thrarbocytosis was classified as reactive.

CT scan damonstratedbilateral cavitary lesions of the lung
Joices (Fig. 1), aswell as inflammation and an infectious
process of the right lung with extension of infection
through the anterior lateral dhest wall with a srell abscess
ard air collection posterior to the pectoralis.
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Aspiration of the fluid acollection recovered 4 ml of thick
bloody purulent material that was sent for cytology and
nmicrabiological analysis (Fig. 1) . Three sputum samples
taken on different days, bronchicalveolar lavage, ard the
aspirated fluid were each found to contain acid-fast
bacteria.

The patient was discharged with a presunptive diagnosis
of recurrent MAC, and prescribed ethamboutol 1,200 mg
daily, rifampin 300 mg daily, and clarithramycin 500 mg
twice daily with instructions to follow-up with pulmonary
medicine.

After discharge, aultures of the aspirate for nocardia and
actinamycetes, cytology, and blood cultures, were all

Fig. 1: FExtansive cavitary lesians of both ygeer 1dbes with soft-tissie
density outlining right ygeer lobe cavities and CT directed
asoiratian of right anterior dest wall air-fluid collectian.

negative. Mycdoacterium samples are analysed, and if a
diagnosis of MAC or M. tuberculosis is not made,
sequencing of 16S rRNA is performed. Sputum cultures,
bronchicalveolar lavage, and aspirate were all found to
contain Mycobacterium interjectumas identified by DA
sequencing.

Discussion

The number of non-tuberculous mycobacteria (NTM)
species and diagnoses have increased dramatically as a
result of improved isolation techniques and sequencing of
the 16S rR\A as a standard for identification of NIM
Species'. Myoodbacterium interjectimvas first identified in
1993 in a child with chronic lymphadenitis’. Fifteen cases
have been reported, nine of which are associated with
lymphadenitis in children aged one to three® ¢, Of the six
cases inadilts, the anly case arnsidered clinical ly significant
is a 52-year-old female with severe COPD and multiple
positive cultures®. Of note, there are no previous
documented infections in immunocompetent healthy
adilts.

The bacterium presented in a novel fashion with crepitus
and pain from lung and soft tissue damage in an
apparently healthy 56-year-old male. The American
Thoracic Society has set stringent criteria to diagnose NIM
infection, the patient exceeds these requirenents mesting
each possible criteriar.

As no features of cutanecus infection were present, we
believe that the bacterium eroded lung tissue to the
extent of forming an abscess deep to the pectoralis
nuscle allowing air to escape into soft tissues. After
reviewing imaging and physical exam findings, it was
determined that the axillary pain was the result of
pectoralis inflammation.

We theorise that childhood pneumonia, which requiried
hospitalisation, left the lungs scarred allowing colonisation
with the mycdoacterium. Tabacco could be an additional
risk factor, thouh there areminimal radiological and clinical
signs of QOPD, ard this would not explain the diagnosis of
MAC eleven years prior. Genetic factors such as interferon—
y or interleukin-12 deficiencies were also considered,
however these would predispose to dissaminated disease’.
We also speculate the previous diagnosis of MAC was
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actually M. interjectim, ardas the patient failed to follow—
up, the bacteriumwas never cleared.

Conclusion

To our knowledge this is the first description of M.
interjectum as a virulent pathogen in a non-
immunocompromised healthy adult. While the source
of infection as well as why virulence is noted in this
individual can only be hypothesised, it is clear that M.
interjectum can act as a human pathogen producing
significant disease. As more laboratories adopt 165 rRNA
gene sequencing for NIM identification, further
descriptions of this and other NIM species as pathogens
are likely in the future.
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Abstract

Tumefactive mul tiple sclerosis (IMS) represent ane type of a spectrum of QNS inflanmatory demyelinating disease with atypical
clinical ard radiographic features that are often misdiagnosed as a necplastic ar infective process. This case report highlights the

diagnostic pitfalls and provides a brief account of TMS.

Introduction

Multiple sclerosis (MS) represents only one memoer of a
family of closely related (NS inflammatory demyelinating
disease (IDD). The clinical and imaging features of
prototypic Ms are wel1-defined, but the atypical clinical
and radiographic features of TMS and other fulminant
variants of MS such as Marburg variant and Balo’s
concentric sclerosis can often confound the diagnostic
process as highlighted by this case report.

Case history

A 19-year-old, previcusly healthy famale, reported to us
in April 2009, with a 10-months history of neurological
dysfunction. Her first symptanwas a single, generalised,
tonic-clonic seizure (May, 2008), followed 2 weeks later
by recurrent headache and vamiting which persisted for
the next one-and-a-half months. She complained of
episodic, severe, non-throbbing, bifrontal headache
which lasted for 10 - 15 minutes and would occur once
inevery 3 to 5 days or several tines a day, and this was
often accompanied by vomiting. There was no history
of fever or any other associated camplaints. Two weeks
after the onset of these symptoms, the patient was
subjected to a MRI brain scan (18/6/08) which revealed
large predaninantly white matter hyperintensites in the
left frontal and right tenporal region with mass effect
on T2 weighted and FLAIR images (Fig. 1) and
hypointense areas with irregular cpen ring enhancarent
in the sare areas in sagittal T1 weighted contrast images
(Fig. 2: Aand B) . She was diagnosed as a case of miltiple
intracranial tuberculamas/abscess and prescribed four

drug ATT (Rifampicin + INH + Pyrazinamide +
Ethanbutol) along with prednisolone (40 mg/day) and
phenytoin (200 mg/day) by the treating physician in June
2008. Her headache and vomiting abated within one
month of initiating ATT and she remained asymptomatic
for the next 2 months. Four months post—illness onset
however, she developed a cognitive impairment in the
form of forgetfulness for recent events along with a
difficulty in wearing clothes (tendency to wear the shirt
wrong way or inside out) . There was, however, no history
of hallucinations, delusions, or any change in behaviour
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Fig. 1: Initial MRT (18/6/08) —Axial FIAIR images showing large
predaminantly white matter hyperintensites in the left frontal ard
right tancoral region withmass effect.
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Fig. 27AardB: Initial MRT (18/06/08) — Sagittal T1 weighted antrast images showing left frontal (A) and right tanroral (B) hypointense areas
with irregular goen ring (towards cortex) oontrast enhanoament.

or personality. One month after the onset of these
symptoms she developed recurrent generalised tonic
seizures (4 — 5/day) which lasted for about one month
and abated after stepping-up the dose of Eptoin to 300
mg/day. Subsequently (6 months post—illness onset) she
developed a bilateral painless visual impairment with
difficulty in reading, which however, recovered
spontaneocusly within 2 — 3 weeks. In Decemboer 2008 (7
months post—illness onset) she developed trunkal and
gait ataxia with difficulty in sitting and walking in the
absence of any limb weakness or loss of sensation. One
meonth later (January 2009), she developed acute onset
weakness of the left lower limb (power grade zero),
followed 1 week later by similar weakness in the right
lower limb and 3 to 4 days later by mild weakness of
both the upper limbs and trunk without any sensory or
bladder complaints. A follow—up contrast CT scan head
(16/01/09) revealed significant resolution of the earlier
lesions with new bilateral, parasagittal ring-enhancing
lesions and surrounding cedema (Fig. 3). ATT was
continued by the treating physician. She however,
remained bed bound for the next one month, but
subsequently started improving and was walking
without supeort a month later, even though she did not
recover fully. There was no history of fever or any other
systemic complaints at any point in the course of the

illness. Compliance for ATT was good, and besides
phenytoin she had also received prednisolone in varying
doses of 10 - 20 mg/day off and on for the last 10 months.
There was a past history of taking a one year ATT course
for TB of the right knee joint, 6 years back.
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Fig. 3: Follow-yp CT scan head (16/01/09) — Post—contrast axial
Iimage showing bilateral, large, parasagittal ring-enhancing
lesions with surrounding cedama (with significant resolution of
theearlier lesias).
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On examination at the time of presentation tous (Aporil
2009), the patient was fully conscious and alert. General
physical, cardiovascular, respiratory and albdominal
examination was normal. Mini Mental State
Examination (MMSE) score was 23/30. On detailed
higher mental function examination, language function
was found to ke preserved. Positive findings included
a lack of orientation in time, mild memory impairment,
calculation difficulty, dressing and constructional
doraxia, suggestive of right-sided parietal dysfunction
(Fig. 4) . Cranial nerves including fundoscopy were
normal except for left sided hemianopia. There was no
nystagmus or dysarthria. On motor examination, power
was normal in all the 4 limbs but there was a
generalised hyper-reflexia (left > right) with increased
tone in both the lower limbs and an extensor plantar
response on the left side suggestive of pyramidal
involvement. Sensations were intact. Upper limb
coordination was preserved, but the patient displayed
a significant heel-shin incoordination with gait ataxia
suggestive of a bilateral cerebellar dysfunction.

In view of a 10-months history of a relapsing, remitting
neurological illness characterised by 5 distinct poly-
symptomatic attacks separated by intervals of > one
nonth and a significant resolution of the initial large
necrotising ring-enhancing lesions and appearance of
fresh lesions at different sites, a diagnosis of TMS was
entertained and ATT stopped.

Fig. 4: Cnstnuctianal goraxia with left-sided neglect.

Routine investigation including haemogram, blood sugar,

KFT, IFT, lipidprofile, serum lactate, HJG, and X—ray chest
were all within normal limits. EITSA for HIV I and IT and
connective tissue profile including rheuratoid factor and
ANA was negative. A follow-up MRT (17/04/09), revealed
bilateral larce parasagittal white matter hyper-intensities
on axial T2 weighted image with two small ring-enhancing
lesions in the same area on the T1 weighted post contrast
scan (Fig. 5 A and B) . Coronal FIAIR image revealed
bifrontal white matter hyper-intensities extending across
the corpus callosum (Fig. 6) . There was a significant
resolution of the initial MRT lesions. MR seectrosaopy (VRS)

of the lesion revealed increased choline and lipid peaks
and decreased NRA peak suggesting either a neoplastic
or demyelinating pathology. Evoked potentials studies
revealed bilateral prolonged VEPs (Right-115ms; Left-108
ms) with normal BAER and SSEP responses. On CSF
aralysis, cell comnt was 8 cells/am, sugar level 54 mg/dl,

protein 46 mg/dl and oligoclonal bands were absent.

Discussion

MS is an autoinmmune inflanmmatory demyelinating white
matter disease of the CNS, that is diagnosed by
demonstrating clinical and/or radiographic evidence of
dissamination of the disease in time and space’. Typical
symptoms and signs of MS include sensory syndromes,
hemiplegia, paraplegia, and ooticneuritis. Ataxia, bladder
symptoms and cognitive dysfunction may also be
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Fig. BAandB: Follow-up MRI (17/04/09) — Axial T2 weighted image (A) showing B/L parasagittal white matter hyper-intensities and T1
weighted contrast image (B) showing two small ring-enhancing lesions in the same area.

Fig. 6: Follow-uyp MRI (17/04/09) - Coronal FIAIR image showing
bifrontal white matter hyper-intensities extending across the
corpus callosum.

encontered. A relapsing-remitting course is seen in over
80% cases’. VS however, has an atypical clinical and
radiographic profile with at times a fulminant course that

nmay pose a diagnostic dilemma. In our case, the initial
presentation with a GICS followed by recurrent episodes
of headache and vomiting and the MRI findings of two
large multifocal ring-enhancing lesions with mass effect
led to the erroneous diagnosis of tubercular abscess.
Abatement of the clinical symptoms within a month of
initiating ATT was taken as evidence of response to the
therapy. The subsequent relapsing and remitting,
polysymptamatic course of the illness with 5 distinct
attacks over a 10-months course and the changing MRT
picture with significant resolution of the initial space
occupying lesions and appearance of fresh lesions at
different sites however suggested the possibility of a
demyel inating pathology or TMS. Prolonged VEPs in both
the eyes further supcorted the diagnosis.

TMS — like prototypic MS — is most common in the 15 -
40 years age group?. The female: male ratio is 1:1 as
campared to 2:1 for prototypic M. The clinical course
may be characterised by a single event or a relapsing
remitting course’. The onset may be with unifocal
disease but most cases have amultifocal disease at onset
and develop a RRMS on follow-up, as was the case with
our patient?.
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Clinical features of TMS may be indistinguishable framna
brain tumour and include headache and altered mental
status due to raised intracranial pressure and cerebral
oedama associated with the large unifocal or multifocal
Space ocaupying lesions. Qur patient also presented with
seizures, headache, and vomiting. Seizures have been
reported in up to 1 to 3% cases of MS and 6% cases of
MS**. Cognitive deficits including memory loss, mental
confusion, and impaired attention are often overlooked,
but dbserved in upto 20% cases of MS and reflect early
grey matter cortical involvement®. Other cortical
synptans like aphasia, agnosia, and apraxia are rare but
can occur. A history of forgetfulness, dressing and
construction apraxia was observed in our case also.
Aphasia has been reported in up to 1% cases of MS and
17% cases of TMS®. Symptamatic visual field defects due
to involvement of the posterior visual pathways have
been reported in up to 10% cases of TMS®. A left
homonymous hemianopic field defect was cbserved in
our case also. Systemic symptoms such as fever, may
accompany the focal, multifocal or non-localising
neurological deficits, raising the possibility of an
infectious and/or inflammatory disorder including
abscess, vasculitis, or granulomatous disease. Since
misdiagnosis can result in unwarranted procedures and
treatment, it iscritical for the neurologist to ke aware of
this diagnosticpitfall. Foaus onhistorical details and the
relapsing-remitting course of the illness offered
important diagnostic clues with regards to the
damyel inating nature of the illness in our case.

CSF analysis in TMS may reveal a pleocytosis of up to 50
cells/cmm, with a normal sugar level and elevated
protein in upto 75% cases’. CSF oligoclonal bands (OCB)
may be seen upto 33 to 75% cases®. Some studies have
suggested that absence of OCB in the CSF may be
associated with a relatively benign course, with delayed
time to a second event and disability progression, but in
our case this pattern was not doserved®.

MRTI findings in TMS may incluce a single or miltiple large
space occupying lesions with associated cedema and
mass effect. In contrast to prototypic MS where the
lesions are 3 to 16 mn in size, the demyelinating lesions
of VS are usually > 2 cms in size in 80% cases®’. The
enhancement pattern of tumefactive lesions is more

often the gpen ring type, the incamplete portion of the
ring abutting the cortical greymatter or basal ganglia,
as was cbserved in our case*®. Although the ring
associated with abscesses and necplasms in more often
camplete, a closed ring may also be doserved with IDD.
Moreover, a variety of enhancement patterns including
heterogenous, homogenous, open ring, multiple closed
rings, cottonkall, nodular, punctuate, concentric, patchy
and diffuse have also been reported in (NS IDD, as have
smaller lesions, as was seen in the follow-up MRT of our
patient®. Same series suggest that the lesions are more
common in the subcortical as compared to the
periventricular white matter and are more often
Supratentorial. Topography-wise, the lesions tend to e
Juxtracortical, andmay extend into the cortex accounting
for the cortical menifestations’. On oocasion, the lesions
may spread across the corpus callosum in a butterfly
configuration, as was doserved in our case, simulating
an infiltrative astrocytoma or lymphama®’. In one large
series of 168 cases of TMS, this patterm was doserved in

% cases, nultiple lesions in 83% and unifocal lesions in
17% cases only’. Advanced physiological MRI with
nmegnetisation transfer, diffusion MRI, perfusion MRT and
proton MRS may allow for noninvasive measurement of
certain biochemical changes associated with these
lesions, allowing distinction framnegplastic tunour, but
are often inconclusive as was the case with our patient.

Reasons for brain biopsy in CNS IDD usually include
atypical clinical presentation (e.g., encephalopathy,
seizures, aphasia), older age, and large enhancing MRT
lesions with associated cedema and mass effect and the
limited ability of the MRI to differentiate inflammation
from tumour. Pathological findings in TMS typically
include hypercellular lesions with confluent
demyelination, abundant foamy macrophages
containingmyelin dabris, reactive astrogliosis, ‘relative’
axonal preservation, and variable perivascular and
parenchymal lymphocytic inflammation®. Atypical
astrocytes with fragmented nuclear inclusions
(Creutzfeldt Peters cells) in the MS lesion can e confused
with tumour cells®®. However, these cells are rather
evenly distributed in the MS lesions, and not clumped
together as is camon in glicamas. Amisdiagnosis of low
grade astrocytoma has been reported in upto 30% case
of TM8®. Biopsy, however, was not performed in our case.
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The first attack TMS may be difficult to distinguish fram
other MS variants. The Marburg variant is a monophasic,
rapidly progressive and aggressive form of MS with
widespread, multiple large confluent areas of
demyelination in the cerebral hemispheres or the
brainstar. The clinical course is fulminant with signs of
meningism, headache, altered conciousness, seizures,
raised ICP and death occurring within months to one
year. On pathologic examination, the lesions are more
destructive with severe axonal injury, immnoglcbulin
(IGg) deposition, and complement activation at the
lesion sites’. Because of similar clinical, laboratory, and
radiologic findings and monophasic course, the Marburg
variant of MS may be difficult to distinguish fram ADEM
which however, has a better prognosis. The clinical and
radiodiagnosis profile of Balo’s concentric sclerosis is
similar to Margourg variant but pathologically the lesions
are characterised by alternating concentric layers of
myelinated and demyelinated tissue (may be seen as
alternating hypointense and hyperintense rings on T2
weighted MRI scans)?. The other hallmark is a selective
myelin associated glycoprotein (MAG) loss and
oligodendrocyte apoptosis’. The clinical as well as the
pathological, diagnostically challenging nature of CNS
IDDs needs to be appreciated. A good neurological
history, CSF, and evoked potential studies may, however,
obviate the need for a brain bicpsy as was the case with
our patient.

Farlier studies had suggested that acute episodes of
TMS are usually isolated or remain monophasic. A
recent large study has however shown that around 70%
cases ultimately develop clinically definite MS with
radiographic evidence of disease progression®. Though
some patients of TMS may have a fulminant and fatal
course, most do well despite the atypical and
aggressive clinical presentation at disease onset, and
prognosis is not greatly affected by the appearance of
turefactive lesions. In one study, the median time to
the second WS defining’ clinical episode was 4.8 years
for TS, as carpared to 1.9 years for prototypic MS™®.
Qur patient however, had 5 relapses within a 10 months

Sean.

Most patients experience symptomatic improvement and
reduction or disappearance of radiographic donormalities
after steroid thergpy. Our patient was discharged on a low
maintenance dose of 10 mg of prednisolone per day.
Plasma exchange should be considered in patients who
fail to rescond to steroids.

In conclusion, an increased awareness of the broad
spectrum of the closely related CNS inflammatory
damyelinating diseases and their atypical clinical and
radiographic features is important for arriving at the
correct diagnosis. Since misdiagnosis can result in
urmwarranted procedures and treatments, it is critical for
the neurologist to be aware of this diagnostic pitfall.
History of a typical relapsing and remitting illress course,
with dissemination of lesions in time and space may
obviate the need for a brain biopsy even in cases with
larce unifocal or miltifocal enhancingmass lesions in the
NS, if the diagnosis of TVS is kept inmind.
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