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| VIEWPOINT

| JIAQM2007; 8(2) : 130-4

Rounded Education for Social Development

BM Hegde*

“T dn’ t give themhell. T just tell the truth and they think it

— Harry S. Truman.

What is the goal of education? All human endeavours
should eventually lead to human development and human
happiness. The British have been trying to educate us
basically for their benefit and not for the total
develgarent of our personality. Has there been any radical
change in that system after independence? Society is only
a collection of individals. Society reflectsman’ s nature in
a collectiveway. If one were to critically look at the sccial
develaarents in the last couple of centuries, one doserves
a very important change inman’s attitude to others. With
the type of education that we have been fostering even
after political independence fram the British yoke in the
last six decaces, we see a steady fall inethical standards in
society. Corruption, greed, one-ucmanship, deception,
Sugeression, gopression, and denial resulting in total lack
of social commitment in our dealings and reckless
disregard for the incorveniences caused by cur actions to
others in society have all been on the rise with the steady
rise in India’ s literacy, which is equated with education by
our powers-that-e.

Everyone talks about the scientific temper without
understanding the desper meaning of those words. Today,
scientific temper simply means understanding the
modern western science and trying to ape the west in
our research areas. If one were to look at our research
output in every speciality in the last sixty years, one
comes up with 99% repetitive research which hardly
adds anything to the existing human knowledge.
Refutative research, that which damolishes the existing
myths, is hard to care by. There is nothing in our research
activities that would set the river Ganges on fire after
spending billicns fram the tax payers’ money on research.
There isn’t much to write hore about either. Creative
thinking is never encouraged in our schools and colleges

—what with their rota learmning and parrot repeating for
the present evaluation system!

History of science in the west clearly shows the dangers
of encouraging repetitive research. For five centuries all
western scholars thought it was right to believe that we
live in a geocentric world as propounded by Ptolemy in
Egypt in the second century. All research took that as the
basis for five long centuries, only to be refuted by
Copernicus in Greece in the seventh century with his
heliocentric theory. Whereas we in India knew the correct
world view for thousands of years, the west was groping
in the dark for that long. Sare goplies toblood circulation
that was thought to be from the liver, based on Galen’s
writing in 127 AD. For the next fifteen hundred years
people acted on that, basing all their research on that
presurption until William Harvey in 1628 refuted that to
show that blood circulates fram the heart.

Ayurveda knew the truth for thousands of years. Refutative
research emanates from creativity in the young minds.
Qur present educational system seems to curb that basic
human tendency of creativity in the bud itself. That has
been the bane of western science and education for
centuries as reflected by what Socrates said: “et not my
schooling care in the way of my education.” Even Guruji
Ravindranath Tagore could not tolerate the conventional
schooling systemas a child!

Is western science a religion?

Yes, says a great scientist who was naninated for the Nocel
prize several times only to be shunned by the mainline
science establishment. In his ook A New Paradigm, John
M Bockris, a distinguished professor of chemistry in the
AandMUniversity in Texas, systamatically damolishes the
myth that westem science is relidble in its present avatar.
He claims, and rightly so inmy gpinion, that all the four
pillars of modern science like the big bang theory, the
Darwinian evolution, quantumphysics, and relativity, are

* Praofessar (Visiting) of Cardiclogy, Uhiversity of Iandn; Affiliate Prafessar of Himen Health, Uhiversity of Narther Golaracb,
USA; Professor (Visiting) Indian Institute of Advanced Stidies, Shimla, Former Vice-Chancellor, Manipal University,
Ramataka,; Former Directar-Professor, Principal and Dean, Kasturba Medical College, Mangalare, Irdia.



flawed. David Bergman expresses his concern thus: “We
believe that modern science is a structure built on a
foundation of sand and the entire structure seams about
to topple.” (Foundations of Science. 1 (1998) 1.) The
foundation of all sciences —mathamatics — itself has flaws
as described by the great Albert Einstein himself: “Insofar
as the propositions of mathematics give an account of
reality, they are not certain; and insofar as they are certain
they do not descrile reality.” (Denis Brian Einstein: Alife.
JWiley New York 1996, page 509) . Be that as it may, let us
look at what has this kind of science teaching based on
technology done to mankind?

A mundane view could be that human life has become
very comfortable with technology, thanks to western
science. Technology has injected arrogance in our
educated class. Rachel Carson in her book Silent Spring
(Septeaner, 1962) goes into the question of the ultimate
good to the world fran reductionist scientific discoveries.
One exanmple would suffice. DDT was used against the
mosquito carrying malaria. One of the most important
unforeseen conoomitant effects yeon birds which ate the
dead insects and through the food chain to man was good
enough to kill. We have becore unresponsive to the call
of our inner conscience regarding our cbligations to
mankind. Making money has become our religion and
meney our God. Money has brought with it human misery.
The gulf between the rich and the poor is widening by
the day. The rich suffer fram the fear of the poor as most
terrorists, criminals, and miggers care fram that class;
and the poor pay for their poverty with their lives. Not
knowing where your next meal cores from is the greatest
risk for fatal illresses!

There are, of course, socially sick individuals even among
the rich who becare terrorists, but that is an exosption.
Westem science is looking for more converts in the present
gldmalised econany! That is their ricebowl. In certain areas
of science like cosmology, there are many amazing
concepts which make good material for popular books
that get millions of dollars for the writers. But the truth is
that those concepts, though exciting to the reader, are
inpossible to falsify and do not give the tre picture. These
things make science a questionable mode of a transport
to truth. Modern science of deterministic predictability
has ruined the time honoured doctor—patient relationship

in modern western medicine. Medical consultation, the
sumit of all else inmedicine, isprimarily based on trust
that the patient has in his/her doctor. Today we have taken
medicine to the market place with all the usual market
forces working on it where the doctor has becare a seller
ard the patient aluyer of “health care”. The faulty science
of linear mathamatics in a non—linear human system has
brought the medical establishment to the brink of being
one of the major causes of huran mortality and morbidity
along with cancer and heart attacks. (Rarbara Starfield.
JAMA 2000; 284: 483) .

Education as a social refornmer

In the Indian amtext, in the distant past education fostered
wisdom and not knowledge like today where knowledge
seams to be synonymous with information — most of the
latter is anly noise and the occasional signel in there, if at
all, gets lost in themidst of that noise and never gets into
the heads of students. “Where is the wisdom we seem to
have lost in knowledge, and where is that knowledge we
Seam to have lost in information?” wrote TS Eliot. Wisdom
dwells in heads attentive to their own, but knowledge
dwells in heads replete with thoughts of other men. While
knowledge is very proud that it knows a lot, wisdom is
very hunble as it knows nomore. Higher the educaticnal
level, the hinbler should ke the individial . Humility begets
an inner vision. Present education has resulted in lots of
external developments. Man has succeeded in going to
the Moon and hopes to live on the planet Mars soon. True
education, however, should be able to make man land in
his neighbour’ s living roanwith a smile on his/her face to
care and share. That has not hapoened with our education
today. On the contrary, our present education has made
man the greatest enemy of another man.

A friend of mine once remarked that “we live in
apartments today keeping us apart and have stopped
1living in haves built with universal lowe”. Ve live inthe
space age, thanks to science, which has resulted in
increasing the space between man and man!
Technological advances will make our sensex sky rocket,
but our ethical standards plummet to rock bottom.
Monetary economy and technological advances make
man more anxious, resulting in exponential increase in
all diseases ranging from camon cold to cancer. Most
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negative thoughts that are at the root of killer diseases
emanate from hatred, greed and jealousy, the fallouts of
the monetary econany. A detailed study of the aboriginal
Innus off the coast of Saskatchewan in Canada had shown
how they startedwith all their ills fram the time Innu
land was invaded by the Canadian monetary system in
the mid eighteenth century. Innus hadno illness in their
recorded history in their sustenance economy prior to
that. After money canre into their lives, happiness became
a thing of the past!

Knowledge in the present system of education gives the
recipient a fairly good knowledge of the society and how
to survive in it. However, it never ever teaches him/her as
to how to have an insight into others’ prablems — the
social conscience. This world cannot go on like it is now
for long. Mankind has aare to the brink of self destruction,
thanks to technology. Stock piling of atamic weapons and
other wegeons of mass destruction are adding to this race
for supremacy. With the cold war ending and the breaking
down of the monolith — the USSR — there are now smaller
players vying with one another for the same cake. Size of
the country or the militarymight in nuroers is of little
consequence in this era of nuclear arms and biological
weapons. For this threat to diminish, education should
inculcate social conscience in students right from the
tender inpressionable age.

Indian epics like the Ramayana and the Mahabharata
would be ideal for a non—cetailed study for the students.
Comparing them with Homer’s Iliad would teach the
students the gross contrast between the eastern culture
of India and the western culture of Greece. Whereas there
are many things in common in these three epics — every
one of them deals with a war — a war for the sake of a
waman, the postwar ending gives the contrast in that Helen
runs away with the enemy while Sita and Draupadi go
back to their husbands. The contrast between Karna’s
devotion to his master and the ingratitude of Agmonon —
Kama’ s conter-part for Achilles shows that the east was
east and the west was west, the twain could never meet
as prophesied by Rudyard Kipling. Writing on the
Mahabharata, Chakravarti Rajagocalachari had this to say:
“what is not in the Mahabharata is nowhere.” He was

referring to 1ife’ s lessns for the resder inthe epic. Tt isthe
depiction of all huran qualities and emotions rolled into
one — a beautiful story line. If Kipling were to see our
country today with the IT boom and the BPOs, he would
have changed his lines thus:

‘Fast iseast ard the west 1s west,
When they meet it would be the best.”

Awareness of the social conscience would bring man and
man together. Although technology has shrunk the world
into a a1l neighborhoed, menkind’ s social conscience is
yet to broaden tomeke it a brotherhood!

Teacher as a role model

Gurukulas of India used to be places where the teacher
and the taught 1ived together to facilitate learning by
doservation. This had evolved into a great art. Teachers, in
turn, used to ke the role models for the students. How I
wish that day would care again. Today teaching seems to
e a jdo like any other, where the teacher gets his pay for
teaching and that is the main reason why most teachers do
what they do. Teacher should e like a midwife who stands
by the side of a pregnant nmother in pain—coexing, cajoling,
encouraging, empathising and helping the mother to
cdeliver. Most of the present day teachers, however, only
celiver lectures without trying to deliver (e=out; ducare=
celiver) the best in the child tole polished and refined.
“Education is the manifestation of the perfection already
inside man,” opined Swami Vivekananda long ago. Today’ s
education is good for the present scenario in the monetary
econany where the individual wants a jdo at the end of his
schooling to earn a living. With the negative thoughts
inculcated in the evaluation and grading based school
systans, the rext step in the evolution of that jdo sesker is
toleletter than his/her colleagues. That is fire inthe good
sense, but in the nomel caurse beingbetter isbeing richer.
When everyone gets the same salary how could one be
better than the rest, exasot by being cormupt? So corryption,
which has become a norm than an exception today, could
also be traced to the faulty educational system that we
Seem to have inherited fram the west.

We have about 300 universities in India as of now. With
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the demographic predictions showing the likelihood of
nearly 700 — 800 million young men and women looking
for higher educational facilities in the rext fifty odd years,
we need thousands of good universities. Even now we
lack the nurers. Britain, with a population of around 59
millions has 353 universities, while we in India, with a
billion population, have just about 300. To ke at par with
them we need nearly 6,000 universities. Of course, the
percentage seeking higher education might differ. No
country, however high the GDP might be, will ke able to
give totally free higher education for its citizens franthe
tax payers’ money. We will have to then look for private—
public participation in this area. There is one danger that
has to be rectified right from the start. Today many
unscrupulous players in the arena think education is a
very good money spinning business. They are hand-in-
glove with the so—called watchdog bodies overseeing
education in the license Raj that we run today, to make
hay when the sun shines! Some of them are buying
respectability for their black money through this source!
In a buyers’ market the product has to e good to ke sold.
The bad institutions would die a natural death without the
need for routine inspection by the “corrupt” watchdog
badies in that set yp. So let the institutions get students
Geperding an their quality. If all the licensing is removed
ard the stidents given the true picture of the institutions’
unbiased grading, the kad one’ s would not survive, as had
happened after the Flexner report in the USA in the 50s.

To curb this tendency, the goverrment should wash its
hands off higher education leaving it to the buyers to
choose the best model as people do in the filed of
autamdbiles or other goods. Higher education should e
fully self—financing, the richpaying for their education and
the poor being assisted by interest free or very low interest
educational loans through a new “Educational
Development Bank”, as suggested by the Late
Ramekrishnan of the Bharatiya Vidya Bhavan. Just as the
IDBI helped Indian industries to thrive, the EDB would
help higher education to thrive in future. Additional
advantage is that many of the students who get free higher
education today, choose to go abroad, thus making the
tax payer cet nothing in retum. Braindrain, as it isalled, is
good for the country as they are a good export camodity
but their manufacture should ke at their own cost and not
that of the exchequer! Let our powers that be realise that

man could achieve great things in life as long as he/she
does not bother who gets the credit.

Fduxation far all

Primary education, a true doligation of a welfare state,
should be a fundamental right. The PROBE report 1999,
(Public Report on Basic Education) in the five northern
states makes a very sad reading. That must be corrected
imrediately. If India could give the best primary education
toall its citizens, it will have mede a quantim legp in its
overall development. The need for a large nurber of
higher educational facilities could ke eased by having
“Comunity Colleges’ Model” of the USA, where these
camunity colleges give vocaticnal training for those
who finish high school without much of an ambition for
research, etc., toget ane, two, three year diplaras to get
well-paying jdos in various sectors of the econamy. This
could also be done through open universities with the
technology available now online. The govermmental effort
ocouldbe canalised in this direction. This would ease the
enormous 1oad on conventional universities.

Another area where we could make a real thrust is in
adult education in India by making every primary school
an extended community school in the evening where
sare teachers and bright senior students could volunteer
to teach elders who had missed the ogeortunity to study
when they were young. This could cater to anybody and
everybody who wants to study. Once allowed to go on
track, this wouldmop up all the poor citizens to acquire
enough knowledge for day-to-day existence. Poor
illiterate persons could be easily deceived today by the
crafty lot as the former do not even know how to sign
their names. These extended community schools could
also be used to spread health messages for healthy living
and good agricultural practices in villages far removed
fram the five star culture of cur mega cities, thus killing
two birds with one stone.

After word

India had a hoary past in the field of education. Voltaire,
the great French thinker, once wrote: “While we were
hinter-catherers, roaming the forests in Furgee, India had
sare of the world' s greatest universities which attracted
students from all over the civilised world to acquire
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wisdam. It does not behoove us today either to question
their antiquity or their authenticity.” Albert Einstein wrote
that:” T owe a debot of gratitude to India that taught us how
to count without which there would have been no
scientific develoarent.” TZ Holwell, FRS, FRCP (London) ,
in his report to the President and Fellows of the Royal
College in 1747, wrote: “I had studied one of the most
effective vaccination methods prospectively for 20 years
in “The Bengall” and have care to the conclusion that
90% of those thus vaccinated survived without small pox
and 90% of those unvaccinated died of small pox. This is
the oldest method practised in India for “times out of
mind” by the great physicians who came down from the
great universities every winter to the villagers long before
the sumer epidanics start, to protect them. “ This report
was accepted by the King and Edward Jenner’ s single
patient anecdotal experience of cow pox vaccination was
then modified for universal vaccination. Medical science
has been able to eradicate only one disease in all these
years, i.e., small pox, by the original Indian vaccination
methods. No other disease has ever been eradicated so
&

Unfortunately, vaccination still has the same old name

(vacca = cow) even today. This is because Indian methods
are not duly recognised in the west even today as we do
not patronise them in our own country. While acupuncture
could e respectfully and legally practised in New York,
Ayurveda could not. Many of our people themselves have
a holier than thou attitude towards Ayurveda. In addition,
we do not try to authenticate our best practices. Let us
not rest on our hoary past glory. Let us work hard to have
our own systems in education and research and get
western recognition that is our due. Let us wake up and
sleep not till we reach our goal to hold our head high in
this free country where all huvan qualities of head and
heart could develop freely without shackles. May Indian
education ke the beacon light for all education in the
world. Iet me conclude by quoting McCauley himself: “a
people who take no pride in the nable achievements of
their ramote ancestors will never achieve anything worthy
to be remembered with pride by remote descendents.”

“'There are two kinds, of foals:
Qesys, 'Thisisald, therefore it isgood’,;
the other says, ‘This isnaw, therefore it isbetter’.”

—Dean William R Inge.

DIAMICRON ADVT.
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Serum Cerulcplasmin Ievel as an Extracellular Antioxidant in
Acute Myocardial Infarction

HB Sirajwala*, AS Dabhi**, NR Malukar***, RB Bhalgami**, TP Pandya**

Abstract:

Aim: To determine the role of ceruloplasmin in patients of acute myocardial infarction (AMI) in view of its correlation with various
diagnostic and prognostic tools, severity of AMI, and its role as an extracel lular antiaxidant.

Study design: A prospective study of 50 adult patients canpared with disease-free healthy volunteers.

Material and methods: The study was canducted at the IOCU of Sir Sayajirao General (SSG) Hospital, Vadodara, Gujarat.

Fifty consecutive patients admnitted with the diagnosis of AMI formed the study group. They were aanpared with 50 healthy volunteers
with identical demographic characteristics but without any disease. Serum ceruloplasmin level was measured in both the groups
and campared.

Results: Serun cerulcplasmin level in all patients of AMI was abnormal 1y high, but there was no correlatiaon between the site of AMI
ard rise of cerulcplasnin level. The high level of creatine kinase — MB fractian ((K-MB) — an established marker of AMI — correlates
well with higher value of cerulgplasmin level.

Canclusion: Rise in serum cerulgplasmin level in patients of AMI is due to its property of acute phase reactant due to inflammation

Rey words: Cerulcgplasmin, Acute myocardial infarctiaon, Acute phase reactant, Free radicals.

Introduction

Acute myocardial infarction (AMI) is defined as a part of
aaute cororary syndrare characterised by a typical clinical
syndrare consisting of chest pain, dysenoea with rise and
fall in troponin or creatine kinase — MB to values greater
than 99% of a normal reference population’.

Oxicdative modification of low density lipoorotein (IDL) by
lipid peroxidation leads to enhanced uptake of 1DL by
macrophages and cellular accumilation of cholesterol in
the arterial walls , leading to athercsclerosis . Coclusion of
cororary artery deprives the myccardium of oxygen, causing
reduced fatty acid utilisation, increased lactate, and
reduction in pHwith free radical formation which damage
the myocardium further.

Antioxicants play an inportant role in preventing free radical
damage. Ceruloplasmin is an important extracellular
antioxidant. Ceruloplasmin being an acute phase reactant
protein, its level rises inmediately after cellular davece in
AMI. Ceruloplasmin acts as an antioxidant through
ferroxidase activity, and it also scavendes superoxice anion

redical («0))°.

Ceruloplasmin is o 2 gldoulin — a glyooprotein carrying 6
aopper atans permolecule. Tt is one group of serum protein
which rises after any formof tissue injury’.

Ceruloplasmin synthesis and/or secretion is altered by
inflammation, hormones, and aopgper. Physiological factors
like cancer, exercise, chronic inflamation, pregnancy
increase its leel.

Tt also acts as a host defense mechanism by its radical
scavenging and copper donor activity.

Function of ceruloplasmin as an antioxidant

Increased plagma cerulgplasmin levels are associated with
the generation of axidation prodicts, i.e., <O, andHO,

Oxicdation of ferrous ion leads to superoxide ion and leads
to peroxidative damage. Ceruloplasmin — due to its
ferraxidase activity — can catalyze the oxidation of Fe* with
concomitant production of HO from HO, and acts as an
acute phase reactant®.

* Associate Professar, *** Assistant Professar, Department of Biochamistry,

** Assistant Professor, Department of General Medicine,

Medical Gollege and Sir Sayajirao General Hospital, Vadodara - 390 001, Gujarat.



Anticxidant activity of ceruloplasmin has been studied fram
three different aspects’.

1L Osaki et al suggested that cerulgplagminmicht function
as a ferroxidase enzyne by catalyzing the oxidation of
(e to Fe™)°.

2 Role of ceruloplasmin as an antioxidant may relate to
its free radical scaverging procerties.

Aims of study

The present study is undertaken:

1L  Toevaluate the serum level of cerulgolagmin inpatients
with AMT

2 Tocorrelate cerulcplagmin levels with varicus diagnostic
and prognostic tools of AML

3 To correlate ceruloplasmin levels with severity of
nyocardial infarction.

Material and methods

In this progeective stidy, 50 conseautive patients presenting
with clinical features of AMI admitted to the IO of SSG
Hospital, Vadodara, Gujarat, were taken as the study group.
Of the 50 patients, 39 were males and 11 were females.

Patients with symptoms and signs suggestive of AMI
supported by ECG and cardiac markers who presented
within six hours were included in the study.

Patients having hypertension, didbetesmellitus, and renal
diseases and those with other major illness were excluded
fram the study.

Control group

In this groups, 50 healthy volunteers of identical age and
sex without any disease were enrolled.

Sample collection and analysis

Blood samples frampatients were collected for analysis at
the time of admission to ICCU. Samples were analysed for
estimations of ceruloplasmin, K (total), and KB lewrls.

Blocd sarples fram the aontrol subjects were also aollected
for similar testing. Blood sugar and urea levels were also
dore to rule out diaketes nellitus and renal pathology in
both the groups. All patients were thrarbolysed and given
treatment according to standard protocol after blood
sanples were collected.

Ceruloplasmin estimation was done by O-dianisidine
dihydrochloride oxidase metho. Its nomal value is 62 —
140U/1.

CK (total) and CK-MB estimation was done by ‘“Modified
method of Szasz’ (IFCC recommended) . A kit from
Autospan® was used’.

Normel activity wes taken at 37° C. For famles, the nonmal
range of CK (total) dotainedwas 96 — 140 IU/1, while for
males it was 38 - 174 TU/1.

For (KB nommell. activity was taken at 37° C. Inboth sexes
itwes 0-24 TU/1.

All doservations were tabulated and analysed.

As the nurber of subjects were less than 30 in each suo—
group, 't —test was aoplied to find aut clinical significance.
o' value < 0.05was taken as significant.

Results

Fifty patients of AMI and 50 healthy volunteers were
carpared in this study.

Table I: Age distribution of patients with myocardial

Age No. of patients Percentage
(in years) Male | Female | Total (%)
35-40 years 11 4 15 30

41 - 50 years 13 2 15 30

51 - 60 years 8 2 10 20

60 - 70 years 6 2 08 16

> 70 years 1 1 02 04
Demographic profile

The age of patients ranged fran 35 - 75 years. Majority of
patients were 35 - 50 years (60%) . Qut of 50 patients in the
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study group, 39 were males (78 %) and 11 (22%) were
farales. Trus, male: famle ratio of the study gragp is 3.5:1.

The AMI patients were further divided into subgroups
according to site of nyocardial infarction (Teole I7T) .

Table IT: AMI patients and site of infarction.

infarction patients ®)
Anterior and septal wall 26 52
Inferolateral wall 06 12
Inferiorvall 07 14
Arterolateral wall 11 22

Maximum number of patients (52%) had anterior and
septal wall ML and the remaining had infarcts related to
otherwalls.

FranTable TTT it is evident that patients of AMI — irrespective
of site of myocardial infarction —had very hich level of
ceruloplasmin as compared to healthy volunteers (p <
0.001) .

Table ITT: Cerulcplasmin level inmyocardial infarction.

Sitecf infartion M.fass | MnU/1tD | Pue
Itericravspalvl 2 2U1+5.3 | <0.00
Teddesel ® 215.8+B.73 | <0.00
Triaval a 25.4+%.16 | <0.00
Arterdlaea] vall 1 23.0+B.6 | <0.00
Narzl ) P.01+21.59 -

So in the present study, ceruloplasmin level was found to
ke highly significant in all groges of AMI patients.

Di .

This study is an atteampt to look for the diagnostic and
prognostic importance of serum ceruloplasmin levels in
patients of AVI.

The diagnosis of AMI was made from symptoms and signs
of patients at presentation, alongwith supportive ECG
findings and raised CK (total) and CK -MB enzyme levels in
blocd.

No correlation was doserved between successful/failed

thrabolysis and cerulgolasmin level .

No correlation was checked between timing of onset of
AMI and ceruloplasmin level .

Ceruloplasmin level in AMI

Ceruloplasmin functions as ferroxidase by catalyzing the
axidation of (& to Fe)®, ard correlates well with its level
and antioxidant activity’. Ceruloplasmin is an important
intravasadar antioxicent and it protects tinica intina against
free radical injury. Cerulgolagmin is an acute phase protein
ard is synthesisedby the liver in response to tissue davace
and inflanmmation.

This phenomenon is the basis for constantly cdbserved
sudden increase in serum cooeer and cerulcplasmin levels
which decreases slowly and reaches to baseline within a
month®.

Ceruloplasmin exhibits a cardioprotective effect and
prevents oxygen free radical induced release of
rnoradrenaline, apowerful vasooonstrictor®.

Cerulgelasmin pramotes an increase in exercise tolerance,
higher quality of life, and arrest of the disease progression.
Treatment of coronary heart disease, incorporating
ceruloplasmin, produced a positive effect on central
haemodynamics and contractile pump capacity of the
myocardium'®.

In the present study, ceruloplasmin level of all 50 patients
with AMI showed a significant rise as compared with the
nomel suobjects.

Mean ceruloplasmin level in patients with AMI was 226.1
Units/1 against nomral mean control of 92.01 Units/1 and
that was highly statistically significant (Fig. 1). Thus,
ceruloplagmin level is a sensitive index of diagnosis of AMI.

In all suogroups of AMI patients, ‘p’ values were less than
0.001, which ishighly significant statistically.

Di fferent studies have been done to show the activity of
serum ceruloplasmin as an antioxidant.

Reunanen et al in 1984 studied 104 patients of AMI. Their
study showed high concentration of serum ceruloplasmin
in patients with 2MI and with other forms of coronary heart
diseases and further showed that ceruloplasmin decreases
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slowly and reaches the baseline within a month.

Serum ceruloplasmin level in acute
myocardial infarction
5;, S0 1 —— Acute myocardial infarction
E 400 /\ —=— Normal
2 300 ++ -
S 00 AN e ALASMANT Y
S u u »ad 14 L IR <
3 O LINLISL UL UL O A O
1 5 9 1317 21 25 29 33 37 41 45 49
Number of Patients

Fig. 1: This grgoh aopares the values of cerulgolasnin in senmof
ratients anpared to aontrols. X-axis daotes the serial ro. of the
patient/antrol abject, while Y-axis plots the value of cerulqplasnin
ineachcase inU/L.

In the present study, ceruloplasmin level of all 50 patients
with AMI showed a significant rise as compared with the
nomel controls as shown in Table TTT.

Inpatients with all groues of AVI, ‘' values were less than
0.001. But when compared between two subgroups of
patients, the o' valtewas >0.05. So there isno correlation
between site of infarction and size of infarction with serum
ceruloplasnin level .

Firally, franthis study it canbe said that rise in cerulcplagmin
could ke due to its property of an acute phase protein;
hence, after necrosis or inflammation of the tissue, the level
rises immediately.

However, further studies are necessary to assert the role of
ceruloplasmin amongst persons of high risk groups such as
hypertensives, hyperlipaemics, smokers, and family
members of patients with acute coronary syndrare.

Summary and conclusion

Fram this study it is concluded that serum ceruloplasmin
level in 50 patients of AMI were found to be abnormally
hidh.

There was no correlation between site and size of infarction

and degree of rise of ceruloplasmin level.
Follow-up study has tobe done for further correlation.

Further, it is concluded that rise of serum ceruloplasmin
level isdie to its property of acute phase protein. However,
further study on serum ceruloplasmin level and serial
estimation of this level in AMI can throw sare light on this
aspect.
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Bactericlogical Profile and Antimicrabial Resist of
Blood Cul ture Isolates fram a University Hospital
Atul Garg*, S Amgpurba*, Jaya Garg*, RK Goyal*, MR Sen*

Abstract

Context: Blood stream infections are an inportant cause of mortality and morbidity and are anong the most camon health-care
associated infectians. Illness associated with hlood strean infection ranges fram self-1imiting infectians to life-threatening sepsis
that require rapid and aggressive antimicrabial treatment.

Aims: The dbjective of the study was to describe the pattem of bacterial isolates fran the blood cultures in a university hospital and
Settings and design: This is a retrospective study of 2,400 blocd sanples aollected fran clinically suspected cases of bacteraamia
reviewed over a period of 2 years.

by Natianal Camittee for Clinical Iaboratory Standards (NOCLS) guidelines.

Results: Positive cultures were abtained in 493 (20.5%) cases. Among culture positive isolates, Gram-negative bacteria acocounted
for 67.5% cases; most cammon being Pseudamonas spp. (163) followed by Salmonella typhi and S. paratyphi A (14.2%). Of the
pathogenic Grampositive isolates, Staphylococcus aureus (8.33%) was the predaminant isolate followed by Enterococcus faecalis

(3.7%) . Maximum Gram-negative isolates were sensitive to cefoperazaone-sulbactam canbinatian (81%). Vancamycin sensitivity
was reported in 100% Staph. aureus and 83.3% Enterococcus faecalis.

Canclusians: This study provides information an antibiotic resistance of blood isolates. It may be a useful guide for physicians
Rey wards: Septicaemia, Bacteraamia, Antibiotic resistance, Rlood culture.

Introduction antimicrdoial therapy is initiated enpiricallybefore the
results of blood culture are available. Kesping inmind the
high mortality and morbidity associated with septicaemia,
a right choice of enpiric therapy is of utmost importance.
Therefore, the present study was undertaken to describe
the antibiotic resistance of blcod culture isolates as it may
be a useful guide for clinicians initiating the enpiric

Blood stream infections are an important cause of mortality
and morbidity and are among the most common health—
care associated infections'. Tllness associated with blood
stream infection ranges fran self-limiting infections to life-
threatening sepsis that require rapid and aggressive
antimicrabial treatment’. A wide spectrum of organisms
have been described and this spectrum is subject to
geograchical alteration. Patients who are grarulocytopenic
or inappropriately treated may have a mortality rate that
approaches 100%. Moreover, fatalities among patients
infected with Gramnegative bacilli are higher than those

Material and methods

In this retrospective study, a total of 2,400 blocd sarples
fram the clinically suspected cases of bacteraamia were

among patients who have Gram-positive coccl as causative
agents of their bacteraemia®®. Increasing antimicrdoial
resistance is a worldwide concern. The prevalence of
resistance inboth cut-patients and hospitalised patients
with septicaamia is increasing, and it varies in acoordance
with geographical ard regicmal location. Inalmost all cases,

reviewed for a period of two years from Octdber 2002 to
September 2004. All the samples were collected at Sir
Suncerlal Hospital —a 926 bedoed, tertiary care, teaching
hespital providing a full range of medical, surgical and super-
speciality facilities. Processing of sarples was dore at the
department of Micrdoiology, Institute of Medical Sciences,

* Department of Micrahiclogy, Institute of Medical Scienaes, Banaras Hindu Uhiversity, Varanasi - 245 001, UP.



Bararas Hindu University, Varanasi, Uttar Pradesh, India.

5ml of blood was collected from each adult patient by
nursing personnel, male orderlies, or physicians, using
strict aseptic precautions, and inoculated inmediately
into 50ml of ‘Brain Heart Infusion’ (BHI) brothwith 0.025%
of sodium polyanethol sulphonate as anticoagulant (HI
nmedia, a comercial fimm) . Inpaediatriccases 1 - 2ml of
blood was inoculated in 5 — 10 ml of BHI broth. The broths
were subcultured on 5% sheep blood agar and
MacConkey agar after overnight incubation. A negative
result was followed-up by examining the broth daily and
doing a final suocculture at the end of seventh day. Positive
growth was identified by Gram staining, colony
characteristics, and standard biochemical tests’.
Antimicrabial susceptibility testing was performed by
Kirby-Bauer disk diffusion method as per NCCLS
guidelines®. The antibiotic discs used were Arpicillin (10
mg), amoxycillin/clavulanic acid (20/10 mg), Penicillin
(10 units), Vancomycin (30 mg) , Erythromycin (5 mg),
cephalexin (30 mg), ceftazidime (30 mg), ceftriaxone
(30 mg), gentamicin (10 mg), tobramycin (10 mg),
amikacin (30 mg), netilmicin (30 mg), ciprofloxacin (5
ng), chloramphenicol (30 mg), tetracycline (30 mg),
trimethoprim/sul fomethoxazole (1.25/23.75mg) and
cefoperazone/sulbactam (75/30 mg) . These were
procured from Hi-media, Muarbai; the reference strains
used as aontrol for disc diffusion testing were E. coli ATCC
25922, P. aeruginosa ATCC 27853, S. aureus ATCC 25923
and E. faecalis ATCC 29212.

All oollected datawas later on statistically analysed and
presented.

Results

During the two—year study pericd 2,400 blood cultures were
analysed. 493 microorganisms were isolated from 466
patients. Of all the isolates, 74.8% were isolated from
hospitalised patients while the remaining 25.2% were fram
those who attended out-patients departments. This
correspards to a rate of 5.8 cases/1, 000 hogpital adrissions.
Most infections were due to a single organism, while 22
(4.5%) were of polymicrdoial aetiology. In seventeen of
these episodes, two different micrdbes were detected
vhile in five patients three micraoes were present. All the
polymicradbial infections were franhospitalised patients.

Gram-negative bacteria were encountered more often —
332 (67.5%) — than Gram-positive organisms. The conmon
Gram—negative organisms were Pseudomonas spp. (16%)
followed by Salmonella typhi and S. paratyphi A (14.2%),
Acinetdacter gp. (12.6%) , Bsderichia coli (11%), Klasiella
pneumoniae (7.3%), and Citrobacter sop (5%) . Among the
Granpositive bacteria, coagulasernegative Stgohyloooccus
was the predominant isolate (20.7%) followed by
Staphylococcus aureus (8.3%) and Enterococcus faecalis
(3.7%) . The distribution of bacterial species of the 493
isolates collected are reported in Teole T .

The S. aureus strains showed no resistance to vancomycin
and resistance to amikacin was also relatively uncamon
(19.5%) . In Enteroacccus faecalis, resistance to vanocamycin
by disc diffusion was seen in 16.6% isolates (Teble IT).

The most common bacterial isolate from OPD was
Salmonella spp. Ceftriaxone and ciprofloxacin were very
effective with low resistance of 8% and 30.3%
respectively, among other entercbacteriaceae members
high resistance was noted with tetracycline (89.5%) and
ceftriaxone (65.2%) . Among aminoglycosides least
resistance was noted with amikacin (29.5%) . Overall, the
most sensitive drug was cefoperazone-sulbactum
conbination with a low resistance of 19 % (Table I1T1).

Di .

The results of our retrospective study demonstrate the
distrilution of micrdoial isolates causing septicaemia and
their susceptibility pattem tomost camonly used oral
and parenteral antimicrdoial agents. The incidence of
septicaemia in Eurcpe and USA has varied from 3.4 — 28/
1,000 hospital admissions®'. A report from Kuwait
indicated an incidence of septicaamia to be 10.9/1, 000
hospital adnissions®. 2An incidence of 5.8/1, 000 hospital
admissions in our study is canparable with those reported
elsewhere.

Inmost cases of septicaamia, a single microorganismwas
isolated from blood, while in 4.5% of cases two or more
microorganians were isolated. Septicaemia of polymicrdoial
aetiology was found only in hospitalised patients. The
polymicrabial blood stream infections have been reported
by various workers with an incidence ranging fram 4.7 -
18.7%, most of which were hospital acquired .
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Table I: Incidence and distribution of microorganisms isolated fram blood cultures.

OPD Med Paeds i(es) Surg Gynae Total (n=493)
CONS 20 2 34 5 6 5 102 (20.7%)
Pseudomonas spp 23 16 32 3 3 2 79 (16%)
Salmorella typht and S. paratyphi A 2 8 25 3 1 1 70 (14.2%)
Acinetdbacter sgo. 13 16 21 7 3 2 62 (12.6%)
Eali 12 9 18 9 3 3 54 (11%)
S. arais 5 12 13 1 9 1 41 (8.3%)
Klepsiel la preumoniae 6 16 8 6 0 0 36 (7.3%)
Citrdbacter gp. 7 4 11 2 0 1 25 (5%)
Ehteroocoacus faecalis 6 5 5 1 0 1 18 (3.7%)
Others 1 1 2 1 1 0 6 (1.2%)

OFD: Cut patient dgoartment, Med: Medicine ward, Raeds: Racdiatric ward, IQU: Intensive care wnit, Surg: Surgery ward, Gyae: (ostetrics and
gyraecology ward, ANS: Coagulase—negative Staphylococcus, Others: include Proteus sgo and Enterobacter sop.

Table II: Resistance pattern of Gram-positive isolates.

Pn Ox Ap Gm Hgm Am Nt (¢ 3 Em Vm Mx
S. areus 33 31 23 8 1 20 21 0 16
80.5% | 75.6%| NT 56% NT 19.5% | 26.5% 48.8% 51.2% 39%

Entercacaous faecalis 3 3
NT NT 4.5% NT 16.7% NT NT NT NT 16.6% NT

M =Fenicillin, Ox=0xacillin, Ao =anpicillin, Gn=gentamicin, Hgm = High-strength gentamicin, An=Anikacin, Nt =Netilmicin, Cf =
ciprofloxacin, Fm= Erythramycin, Vin= Vancamycin, Mk = Cefoperazone-sulbactam canbination, NI'=Not Tested.

Table IIT: Resistance pattern of Gramnegative isolates.

Enterdbacteriaceae exospt Salmonella typhi Non fermenters

S. typhi =125) (n=66) (n=141)
Arpicillin 3 (78.4%) 36 (54.5%) NT
Aroxycillin—clavulanic acid 3 (74.4%) 30 (45.5%) NT
Cephalexin 1 (72.8%) 30(45.5%) NT
Ceftriaxone 3 (30.4%) 5 (7.6%) 112 (79.4%)
Ceftazidime NT NT 64 (45.4%)
Gentamicin 6 (44.8%) 2 (33.4%) 56 (39.7%)
Tobramycin NT NT 68 (48.2%)
Amikacin 37 (29.6%) NT 45 (31.9%)
Netilmicin 0 (48.0%) NT 62 (43.9%%)
Ciprofloxacin 3 (42.5%) 20 (30.3%) 63 (44.7%)
Chloranmphenicol NT 46 (69.7%) NT
Cotrimoxazole NT 48 (72.7%) NT
Tetracycline 103 (82.4%) NT NT
Cefoperazone-sulbactam 3 (18.4%) NT 28 (19.8%)
NT'=Not tested.
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Farly clinical suspicion, rigorous diagnostic measures,
agressive initiation of gooropriate antimicradoial therapy,
comprehensive support care and measures aimed at
reversing predisposing causes (e.g., amelioration of an
underlying disease, raemoval of foreign bodies, drainage of
abscess) are the cormerstones of successful management
of patients with sepsis syndrone®. Early initiation of
aoorapriate antinicrdoial treatent is critical in decreasing
nortality and morbidity among patients with blocd stream
infections due to Grannegative organians. The initiation
of such therapy is almost always empirical requiring
knowledge of likely pathogen and their usual antimicrdoial
susceptibi ity pal

The results of our study demonstrate that blood culture
positivity rate in clinically suspected septicaamia cases was
20.5%. Overall, 67.5% of septicaemia was caused by Gram—
negative bacilli and remaining 32.5% by Gram-positive
bacteria; thiswas in accordance with other studies™ .

Like many other studies'®?° Coagulase-negative
Staphylococcus were the most common blood culture
isolates; however, given that OONS isolated franblcod are
often contaminants (> 85% are clinically insignificant)®,
their antibiotic susosptibility was not determined. The most
frequent pathogenic microorganisms included
Pseudomonas spp. (16%) followed by Salmonella spp.
(14.2%) , vihich is similar to ancther stidy frannorth Tndia®.

S. aureus was frequently found to be penicillin resistant
(80.5%) . Antimicrobial resistance to erythromycin,
gentamicin, ciprofloxacin were above 45%, but none of
the strains showed resistance to vancamycin and it could
ke used inmiltidnyg resistant strains. Similar results have
been reported by other workers!'”- .

In the current study, among the antibiotics used for
suscsptibi 1ty testing for Granrnegative isolates, ceftriaxae
was very effective against Fhterdbacteriaceae, whereas for
non—-fermenters like Pseudomonas spp. and Acinetobacter
Spp. amikacin was more active. However, the carbination
of cefoperazone-sulbactam put up for all Gramnegative
isolates showed the highest activity among all antibiotics
used for these isolates.

The present doservation that ceftriaxone was nost effective
in vitro against Enterobacteriaceae family has been well

docurented by other authors as wel1*%. Aminoglycosides,
such as amikacin used singly has also exhibited increased
Susceptibility e &2

None of the antibiotics used singly showed high
susceptibility to all the Gramnegative bacilli, so a
combination of two or more drugs is recommended to
cover the broad range of possible pathogens which may
ke difficult to distinguish clinically. Thismay prevent the
emergence of resistance as they may have additive or
syrergistic antimicrdoial activity.

In conclusion, these data provided much needed
information on the prevalence of antimicrdoial resistance
amongst pathogens causing blood stream infections. The
rise in antibictic resistance in blood isolates emdhasises
the inportance of sound hospital infection control, raticnal
prescribing policies, and the need for new antimicrabial
drugs and vaccines. Qur results seam helpful in providing
useful gquidelines for dhoosing an effective antibiotic in cases
of septicaemia and for choosing salvage therapy against
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Capecitabine-induced Hand-foot Syndrame

Kamal S Saini*, Suresh VAttili*, Monika Lamba Saini**, Ullas Batra*, KC Lakshmaiah***,
Rani Acharya***, TM Suresh***

A 56-year-old female developed multiple skeletal
netastases four years after carpleting treatment for breast
cancer. She was started on monotherapy with oral
capecitabine 2,500 mg per day after she refused treatment
with second line carbination chamotherapy. Ten days later,
she returmed with pain, dysaesthesia, ard erythame of both
hands and feet. The skin over her palms and soles had
becare dry, with itching, rash, and desquanetion (Fig. 1).
The skin over the rest of her body was unaffected. She was
diagnosed to have palmar-plantar erythrodysaesthesia (PEE)
or the hand-foot syndrare (HES), a known canplication of
capecitabine therapy.

Capecitabine was discontinued, and she was prescribed
pyridoxine, intravenous fluids, non-steroidal anti-
inflammatory drugs, and emollients. Gradual improvenent
was noted, and the synmptans resolved carmpletely within

ten days. She was re-started on oral capecitabine 500 mg
twice daily. She tolerated the dose well, and this was
stepped-up over a month to a total dose of 2,000 mg per
day. She is on regular follow-up, and her skin symptoms
have not recurred.

Di .

The hand-foot syndrome, also known as palmar—-plantar
erythrodysaesthesia is a relatively comon adverse effect
of sare chemotherapeutic drugs. 5-Fluorouracil (and its
oral prodrug capecitabine), doxorubicin, docetaxel,
idarubicin, and cytarabine are the most frequently irvolved
IS,

This syrdrare is clinically daracterised by the gradial anset
of bilaterally symretric erytham, tenderress, tingling,

Fig. 1: Dry rash, erytham, blistering, and desquamation of the palm fol lowing cgpecitabine thergpy.

* Senior Resident, *** Associate Professar, Department of Medical Quology, ** Senior Resident, Department of Pathology,
Kidwai Manorial Institute of Qnoology, Bangalare — 560 029, Karmataka.



nunbness, dry rash, and desquamation over the palms and
soles. Histologically, HES shows non—specific features like
Jecereration of thelasal layer, necrotic keratinocytes, mild
interstitial cedars, spongiosis and perivascular lymchocytic

The orally administered prodrug capecitabine is
converted to 5-fluorouracil by the body. It is FDA
approved for adjuvant treatment of colon cancer,
metastatic colorectal cancer, and metastatic breast
cancer. The hand-foot syndrare is a well-defined adverse
effect of capecitabine; others being diarrheea, nausea,
and suppression of the bone marrow. The recommended
dose of capecitabine is 2,500 mg per meter square in
two divided doses; this often requires reduction due to
ticity.

The management of hand-foot syndrare entails immediate
discontinuation of the offending drug and symptomatic
care. Resolution of the lesions is usual. Anecdotal reports
have noted response with steroids and pyridoxine. The
offending drug may e cauticusly re-introduced in a lower
dose, which may gradually be stepped-up.
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Cardiogenic Shock — Current Status

Sunil Wadhwa

Cardiogenic Shock (CS) is a dreaded clinical condition with
a highmortality rate of 50 — 80% in patients of CS due to
acute myocardial infarction'. Degpite advancements in the
treatment of acute myocardial infarction, which is one of
the most important causes of cardiogenic shock, there has
not been much pharmacotherapy available till now to the
clinicians for the treatment of CS. Improved understanding
of the pathophysiology of CS has led to renewed emphasis
on the notion that stunned or hibernating myocardium may
recover function with haemodynamic support and
restoration of flow.

Tt is nowwell recognised that coronary revascularisation in
patients of AcM isbeneficial by reversing the viciaus cycle
in which ischaamia causes myocardial dysfuncticn, which
in tumworsens ischaamia. It is anestablished fact that in
patients with CS, carplicating acute MI, one year survival is
better in those reiving early revasaularisation versus initial
nedical stabilisation; however, data demonstrating long-
term survival was lacking . SHOCK trial® report after 6 years
of doservation has revalidated this fact that emergency
coronary revascularisation provides better long-term
survival inpatients of CS with acute MI as carpared to
medical management.

Hence, pranpet triage of all patients in cardiogenic shock
for early angicgraphy, use of intra—aortic balloon pump
counterpulsation, and early revascularisation with FCT or
bypass surgery is now the preferred managament strategy’,
in addition to sugeortive medical measures like ddoutamine,
dopamine, norepinephrine, or vasopressin.

i Serum glucose > 200 mg%

i Seruncreatinine > 1.5 mg%
i  Serumuricacid > 6.5 mg%
iz  Serumlactate > 6.5mmol/1
v  Age>T/5yrs.

€ History of hypertension
Wi, TIMI flow post-FCT </=2.

Newer pharmacological agents in the

treatment of cardiogenic shock®
1 Calciumsensitisers Levosimendan (Simdax)

2 Recombinant B-type
raetriuretic peptice

A 1
3  Endothelin antagonist Tezosentan
4  Nitric oxide synthase

L-NAME (Nomega—nitro—
L-arginine monamethyl
esten)

5 ¢ irhibitars

Levosimendan’ (available as Simdax in the
international market) .

In cardiogenic shock due to acute MI, myocardial stunning
is the precipitating event producing shock. Myocardial
stunning is mainly due to calcium overload in the cytosol
of myocardial cells, the loss of myofilaments and their
reduced sensitivity to calcium. Enhanced immune
activation with inflanmatory phenomena also plays an
important role in the pathophysiology of cardiac
dysfunction. Increasing evidence has shown that the
nmyocardial ATP - dependent potassium channel (K-ATP)
plays an important role inmany myocardial cell functions
and that it is irvolved in ischaamia-reperfusion injury and
myocardial stunning. K-ATP is thus considered a
thergpautic tarcet in this setting. Currently used inotrgpic
drugs like ddoutamine improve contractility by increasing
intracellular concentration of free calcium, but they
increase myocardial consumption of energy and even
produce arrhythmia; therefore, they do not seem to be
pathochysiologically correct drugs. Levosimendan, a new
calcium-sensitising agent, increases contractility by
enhancing the sensitivity of myofilaments to calciumby

* Consul tant Physician, Amar Golany, Lajpat Nagar-IV, New Delhi - 110 024.



binding to the C-cardiac troponin in cardiac muscle ina
calcium dependent way. Levosimendan also exerts a
coronary and systemic vasodilatory effect through its K-
ATP channel-opening properties, and may exert other
cardioprotective actions through this mechanism.
Levosimendan produces positive haemodynamic effects
without increasing myocardial oxygen damand or causing
arrhythmias. Intravencus levosimendan is generally well
tolerated and has been approved by several Eurcpean
countries and recently recommended in the European
Society of Cardiology guidelines as inotropic therapy for
the short-term treatment of acute severe deconpensated
heart failure in adults. Levosimendan has an active
metabolite OR-1896. Just like levosimendan, the
netaoolite too exerts itspositive inotropic and vasodilatory
effects on the myocardium and vasculature®. The
elimination half-life of levosimendan is doout 1 hour. Thus,
with IV adninistration, the parent drug rapidly disageears
fran the ciraulation after the infusion is stogeed. The active
netabolite, however, has a half-life of 80 hours, and can
e detected in circulation upto 2 weeks after stopping a
24 hour infusion of levosimendan. There is no sign of
develooent of tolerance even with a prolonged infusion
upto 48 hours. Due to the formation of an active
metabolite, the haemodynamic effects are maintained
upto several days after discontinuing levosimendan
infusion. Unlike dooutamine, the haemodynamic effects
are not attenuated with concamitant beta-blocker use.
Levosimendan has been shown to have favourable effects
on synptoms of heart failure superior to placebo and
atleast carparable to ddoutamine. Mortality and morbidity
is significantly lower as compared to dobutamine or
placebo treated patients. Most common adverse events
associated with levosimendan treatment are headache
and hypotension, as a likely consequence of the

vasodilating properties of the carnpound’.

In conclusion, various trials like 1100, RUSSIAN, CASINO,
SURVIVE, and REVIVE have proven the benefit of
levosimendan over ddbutamine or placebo in the patients
of acute decanpensated heart failure®.

B-type natriuretic peptide: Nesiritide (available as
Natrecor)

Nesiritice is a recarbinant form of B-type natriuretic

peptide approved for the treatment of acutely
decanpensated heart failure”. Nesiritide has beneficial
actions for treatment of heart failure, including arterial
and venous dilatation, enhanced sodium and urinary
excretion, and suppression of the renin-angiotensin—
aldosterone ard sympathetic nervous systems. It has been
shown to improve haemodynamic parameters, primarily
pulmonary capillary wedge pressure, as well as clinical
symptoms in patients with acutely decompensated heart
failure. Nesiritide produced more rapid haemodynamic
improvement and caused significantly fewer adverse
effects than IV nitroglycerine in WEC trial®. The incidence
of hypotension — the most camon adverse effect — was
carparable between nesitritide and NIG?. Additionally,
nesiritide is associated with a lower incidence of
arrhythmias than dobutamine and has a neutral effect on
mortality”.

Nesiritice offers an altemative for menagarent of CS. It is
considered an option for patients who do not respond to
other vasodilators, inctraees, or diuretics, and for those at
high risk of arrhythmias. The effect of nesiritide is not
dependent on beta-adrenergic receptor signal
transduction pattway, hence it is also effective in those
patients who are on chronic beta-blockage™.

However, of late, there have been concems since nesiritice
does not improve renal function in patients with chronic
heart failure with deranged kidney functions™. The lack of
effect may be related to remal insufficiency, haamodynamic
alterations, sodiumbalance, severity of heart failure or dng
dose®. As discussed earlier, reral finction is an important
prognostic factor for patients of CS. Whether worsening
renal function reflects haanodynamic effect or renal injury
is unknown, and needs further evaluation.

A pooled data analysis of randamnised control trials' has
raised the scare that campared with non—inotrope based
control therapy, nesiritide may be associated with an
increased risk of death after treatment of CS.

Endothelin antagonist (Tezosentan)

Endothelin - 1 is the most potent known endogenous,
vasoanstrictor. It is released during ischeamia and elevated
levels have been damonstrated in hypertension, acute MI,
ardheart failure'’.
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Tezosentan is a dual endothelin recsptor antagonist and
irhibits endothelin-1 receptors A and B. By irhibiting these
receptors, tezosentan may counteract the activities of
encothelin-1, which incluce vasoamstriction, proarrhytimic
activities, potentiation of other neurchormones and
mediation of increased vascular permeability®. In studies
on pigs®, tezosentan improved cardiac performance.
However, the effect was not sustained with higher doses of
tezosentan, possibly due to reduced coronary perfusion
pressure. In hunen trials - VERTIAS® ard RTTZ-5, tezosentan
did not affect the outcare of pulmonary cedema, possibly
because of the high dose used. In RITZ-5 trial, the cutcare
of patients who received only 50 mg/hr tezosentan was
better than patients in the placsbo grogp, whereas patients
receiving 100 mg/hr had the worst outcomes. Another
study® has also concluded that doses of 1 - 25 mg/hr are
efficacious in inproving haemodynamics. But doses beyond
1 mg/hr increased plasma endothelin levels and reduced

Prase IT ard ITT trials of tezosentar?® show that adverse event
profile is significant for the incidence of headadhe, nauses,
and hypotension compared with placebo.

Vasopressin V-2 receptor antagonist'® (Tolvaptan)

Tt acts as an aquaretic, i.e., it increases urine volure and
serun sodium with very little or no scdium loss.

Conclusion

Recent advances in the treatment of cardiogenic shock
offer amixed kag of therapies, sare very pranising while
others have not fulfilled their initial expectations. But ane
thing is clear that an attemet is being made to accurately
understand the mechanism of CS, and a multi-pronged
strategy is being applied to find out remedies which act
through different and unconventional ways. This offers us
hope that the future of cardiogenic shock will not be as
dreaded as it is now.
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Chronic Kidney Disease: A Perspective

C Shyam*, Ashish K Duggal**, S Sunder***

Prevalence of chronic kidney disease (CKD) is rising
worldwide. The glcbal ‘End Stage Renal Disease’ (ESRD)
patient population continues to grow at an alamming rate
due to a nuroer of factors. End stage renal disease occurs
when kidney function is insufficient to sustain life and
heemodialysis, peritaneal dialysis, or kidney transplantation
is suostitutted for rative kidney fnction. Tre aost of all these
nocalities is very high and this puts an enormous financial
burden on the healthcare budget of any country. The
progressive nature of CKD and the ensuing ESRD is putting
a substantial burden on gldoal health resources since all
modalities of treatment are expensive!. There are multiple
causes of kidney injury that lead to the final common
pathway of ESRD, and this syndrore is characterised by
hypertension, anaemia, renal bone disease, nutritional
impaimment, neurcopathy, impaired quality of life, and
reduced 1ife expectancy. Increasing evidence acquired in
the past decades indicates that the adverse outcares of
CKD such as renal failure, cardiovascular disease, and
premature death can be prevented or delayed by early
detection of CKD. Earlier stages of CKD can be detected
throuch laboratory testing only. Treatment of earlier stages
of chronic kidhey disease, aswell as initiation of treatment
of cardiovasaular risk factors at early stages of CKD should
ke effective in reducing the rate of progression of CKD to
ESRD. This article discusses the epidamiology of CKD, the
risk factors associated with it, and the measures needed to
reduce the burden of CKD.

Epidemiology

Community based prevalence rates are not available in
Irdia. However, it isestimated that agoroximately 100, 000
rew cases of ESRD develcp ammually in Indis?. Patients with
ESRD apeear to be the tip of the iogberg, and those in the
earlier stages of CKD — who are more in number — need
attention, to retard progressiar’. The key factor is early
detection of CKD. Despite limitations, serum creatinine

ramains the routine laboratory investication for diagnosis
and monitoring of CKD. Serum creatinine cannot accurately
predict the onset of chronic kidney disease. The glarerular
filtration rate (&R) is the preferredmeasure, but it irvolves
considerable effort, cost, and time. GER provides an
excel lent measure of the filtering capacity of the kidneys'.
A low or decreasing GER is a good index of chronic kidney
disease. Since the total kidney GFR is equal to the sumof
the filtration rates of individial ngchrons, total GERcanbe
used as an index of the functioning renal mass. A decrease
in GER precedes kidney failure inall forms of progressive
kidney disease. Monitoring GER can delineate progression
of (KD. Tre level of GR is a strong predictor of the time to
onset of kidney failure as well as the risk of conplications
of (KD. Additionally, estimation of GR inclinical practice
allows proper dosing of drugs excreted by glomerular
filtration to avoid potential dnyg taxdcity? . Inpractice, itmay
not be possible to measure it routinely, more so, in the
camunity set-up. The gold standard for assessment of
GER is inulin clearance or radionucleotide studies, which
are institution-based investigations. In view of these
difficulties, a numoer of mathematical formulae have been
derived to determine GER based on serum creatinine and
incorporating damographic and clinical variables. There isa
need to inculcate the habit of using these formuilae routirely
in clinical practice. Of these equations, MRD equation is
the most widely accepted™ ©.

MRD equation is as follows:

GR frlAuin/L.73nt) =170 X (Sx) **x (Bge) X (N P X @) >
X 0 ferle) x (LIEDIFIAN)

And the abbreviated MDRD equation is

AR (dfary1. Brt) =186X G % @) **PX .72 if faele) x (L.210
Biiociy

The abbreviated equation has performed similarly as
aarpared to the 1st equation as far as acauracy is concermed.

*MD, *** Seniar Nephrologist and Professar, Department of Nephrology, **M.O., Departiment of Medicine, Dr. RamMandhar

Ichia Hospital, NewDelhi - 110 001.



Thus the aldoreviated MIRD equation provides a rigorously
developed equation for estimating GFR. However, there
are a few prdblans with the MRD equation. Firstly, it isa
caplicated equation and its use requires Internet, which
may not ke available always in cur country. Secondly, the
equation has not been validated in different ethnic
populations®. The other well-known equation is the
Cockcroft-Gault equation. The C-G formula estimates
creatinine clearance and is the most well-known equation
used in clinical practice’:

(140-age) xwt (kg)
CrCl= (x0.85 if famle)

72 x Scr

This equation can be corrected for GER:

GFR=0.84 x CrCl (oy C-G formuila)

Besides serum creatinine, cystatin C is another
endogenous filtration marker being considered as a marker
of GER. Several studies have compared creatinine with
cystatin Cwith conflicting results. Tt seans that cystatinC
may have an advantage in detecting mildly decreased
GER, whereas serum creatinine may be better at the lower
levels of GFR. Moreover, cystatin C is not a cost—effective
marker of GER.

The worldwide rise in the nurber of patients with CKD is
reflected in the increasing number of patients with end
stace renal disease treated by renal replacament therapy—
dialysis or transplantation. Two factors are inportant: first
is the ageing of population; the menace of ESRD is higher
in elderly pecple than in the general population. The
second factor is the gldoal epidemic of type 2 diabetes
nmellitus (IM); the nurber of pecole with DM is predicted
to double within the next 20 years’. This increase will be
nmost notable in the developing countries where the
nuner of diabetic patients could increase fram 99 million
to 286 million by 2025 with an expected parallel epidemic
of diabetic nephropathy’. During the last two decades,
the USRDS has documented an epidemic of ESRD in the
United States of America, and similar increases in the
incidence of ESRD have been reported in other
industrialised and develgoing countries. The incidence of
ESRD in USA has increased from 219 per million in 1991
to 334 per million in 2000, an increase of 51% during one
decade®.

About 90% of treated ESRD patients came fram developed
countries that can still afford the cost of renal replacarent
therapy™. There is a clear and direct relationship between
the gross national product and the availability of renal
replacanent therapy, with less developed countries unable
to meet the increasing demand of renal replacement
therapy. The huge disparity in the prevalence of ESRD
between more and less developed countries probably
stems fram inadequacy of health care resource allocation
to programmes of renal replacement therapy. But the
disparity in incidence could alsole due to racial and ethnic
factors, for exanple in URA and Australia, the incidence of
ESRD ismuch less in the white pooulation than in the African-
Arerican or aboriginal pecple! B,

The nuncer of patients with ESRD praoably underestimates
the entire burden of CKD. This is because the number of
patients with earlier stages, of (KD is likely to exoeed the
nurber of those reaching ESRD’ by as much as 50 times.
For instance, inthe USR, data derived fran the Third National
Health and Nutrition Examination Survey have implied that
upto 11% of the general population (19million) could have
some degree of CKD including more than 8 million
individuals with GER of < 60 ml/min. This analysis also
estimated that 5.9 million people could have stage I CKD
with normal or increased GER (3.3%)°. Other screening
surveys conducted in Australia, Japan, and Eurcpee also
identified between 6% and 11% of general population as
having some degree of CKD'°. The prevalence rate in
Canada is 6% and the gldoal prevalence rate is estimated
to be 8%. The prevalence of CKD increases to 50 - 60%
when individuals at risk are screened’.

In India, currently sare attampts are being made to find
the prevalence of CKD in the general population. In a
multistaged cluster sampling method, Agarwal et al,
estimated that the prevalence of (R in Delhi was 0.785. In
this study serum creatinine was used as a diagnostic
indicator for CRF. A serum creatinine > 1.8 mg%s defined
reral failure®. A repeat test for serun creatinine was done
after 8 - 12 weeks to anfimm dhranicity of renal failure. If it
was > 1.8 mg% after 3 months in the absence of reversible
factors, CREF was diagnosed. A total of 4, 972 persons were
contacted for the study. Their mean age was 42 +/- 13 years;
56% were males. Out of the 4, 972 who were initially
aoproached, 4,712 agreed to give their blood sample, and

Journal, Indian Academy of Clinical Medicine ® Vol. 8, No. 2 ® April-June, 2007 151




thus were included for the evaluation of CREF. CRE' was found
in 37 of them. The Third National Health and Nutrition
Examination Survey estimates that 6.2 million Avericans
have serum creatinine greater than 1.5 mg/d1*. The K/DOQT
work group more recently reassessed the NHANES ITT cata
and released estimates of the prevalence of each of the
five stages of (KD. Their repeat analysis suggests that 8.3
million individuals in the United States have CKD based on
decreased GRR (1.e. < 60ml/min/1.73nf) with an additional
11.2million individuals who have persistent proteinuria
with nonmal or mildly decreased GER (i.e. > 60 ml/min/1.73
nt) . Their figures suggest that 3.3% of the population 20
years of age or older has stage I CKD; 3% have stage II CKD;
4.3% have stage I1T CKD; 0.2% have stage IV CKD; and 0.2%
have stage V CKD (with stage V including those on
dialysis?®?. This shows the inmportance of estimating the
prevalence based on GFR, rather than serum creatinine. In
India only one group from Chennai (Mani MK et al) has
dore the renal function assessment in the camunity using
the MDRD equation and estimated GFR. This ongoing study
nmainly attempted to identify patients with impaired renal
function. The prevalence of impaired renal fimction (ER<
60 ml/min/1.73 i) is estimated to be 13.9 per thousand
or 1.39%%. Although this appears to be lower than the
prevalence of CKD in the United States, the absolute rurer
of people with CKD will be much more than that in United
States and so will be the econanic burden of the disease.
The variation among comunities in the incidence of ESRD
nmirrors that in the prevalence of diabetes, doesity, and
hypertensia?. This doservation has worrisare inplications
for the future incidence of ESRD in the developing world,
where the prevalence of diabetes is expected to double by
20307, It is estimated that by that year, more than 70 per
cent of patients with ESRDwill be residents of developing
countries, whose collective econanies will account for less
than 15 per cent of the total world econam?.

of CKD

The National Kidney Foundation Kidney Diseases Outcome
Quality Initative (\KF—-K/DOQL) clinical practice quidelines
for chronic kidney disease recommend that CKD be
adopted to define the presence of kidney injury and
impaired kidney function. According to these quicelines,
the defination of CKD is summarsed in Table T*.

Table I: Definition of CKD.
1L Kidney damace for > 3nonths, as defined by structural
or functional donomalities of the kidhey with or without
decreased GER, manifest by either:
a Pathological aoommelities, or
bk Markers of kidney damage, including donomelities
in the composition of blood or urine, or
aonormelities in imaging tests.
2 GFR< 60 ml/min/1.73 nt for 3 months or more, with or
without kidney damage.

This is irrespective of the primary cause of renal injury.
Kidney damage is ascertained by either kidney bicpsy or
nmarkers of kidney damage such as proteinuria, abnormal
urinary sediment, or abnormalities on imaging studies.
GFR< 60 ml/min/1.73 it B3A is selected as cut-off value
for definition of CKDbecause it represents a reduction by
nmore than half of the nomal value of GER, i.e., 12 5ml/
min/1.73 m? in young men and women, and this level of
GER is associated with onset of laboratory anomelities
characteristic of kidney failure. Equations that cawert the
serum creatinine into an estimated GER or creatinine
clearance are available and should be used to avoid
nisinterpretation of serum creatinine results. An estimated
GER above 60 ml/min/1.73 n?, in the absence of other
anatanic, radiographic, or urinary anormalities, is not

Classification of chronic kidney disease: Table IT
shows the classification of chronic kidney disease
including the population at increasing risk of developing
chronic kidney disease®. This staging of chronic kidney
disease by NKF — K/DOQT uses GFR. This classification
however, is subject to debate®. Some authors have
argued that stages 1 and 2 would ke better classified by
associated abnormalities (e.g., microalbuminuria,
haematuria) #.

Table II: Stages of chranic kidney disease.

StapI:  Kidney damage (pathological abnormalities or
markers of damage including abnormalities in
blood or urire tests or in imaging studies with
normal or raised GER > 90 ml/min/1.73 i

SepIl: GFR=60 - 89ml/min/1.73 n?

SzeIll: GFR=30 - 59ml/min/1.73 n?

SteceIV:  GFR =15 - 29 ml/min

StageV:  End stage renal disease with GER < 15 ml/min.
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Risk factors for CKD

Much epidemiological and clinical evidence has shown a
link between several factors and the initiation and
progression of KD. These can ke classified into two distinct
categories: those proven tole causal (risk factors) and those
that are associated with CKD in the absence of established
causal relation (riskmerkers) .

. tibility fact

1L Geeticor familial predisposition:
CKD camonly clusters within families that implies
geretic or farilial predisposition. Genetic stidies have
suggested links between CKD and various alterations
or polymorphisms of candidate genes encoding
putative mediators; including the renin-angiotensin
systent®.

2 Raddal factors:

Racial factors also have a role in the susceptibility to
CKD as shown by high prevalence of CKD related to
hypertension, diabetes, or both, among Africans and
native Arericans in USA as well as Afro-Cariloean and
Asian individels in K.

3 Iow birth weight and infant malnutrition in some
ethnic communities may be associated with a

reduction in number of nephrons, predisposing to
hypertension and reral disease in later 1ife?.

4  Male and elderly people may be more susceptible to
(KD, which would explain the high proportion of these
population groups in renal replacement therapy
programmes®.

Several initiation factors have been identified on various
cohort studies in USA and Jaean.

Those incluce the following as risk factors or markers in the
general population for develogrent of CKD:

1 Hypertension is the second most common cause of
ESRD in the United States, acoounting for 23% of incident
ESRD patients between 1996 and 2000 (USRDS Annual
data report: National Institute of Health, National
Institute of Didoetes and Digestive and Kidney Diseases;

2002)%°. Elevated blood pressure is also an important
modifiable risk factor for progressive CKD regardless
of the initial cause of reral injury. Goeservatiaal studies
have established that patients with nonmelignant, non—
acelerated hypertension are at hich risk of progressive
reral insufficiency”. Evidence framclinical trials show
that blood pressure rediction reduces the rate of loss
of renal function and progression to renal failure, and
this information has been incorporated into widely
dissaminated clinical practice guidelines. The crucial
role of blood pressure aontrol andblockade of the renin
angiotensin system has keen incorporated in the INC
VIT quidelines paolished in 2003*. The blockade of renin
angiotensin system is not only keneficial in diabetic
patients but also in nondidetic hypertensive patients.
JINC VII guidelines recommend that the presence of
CKD, defined by either an estimated GFR below 60 ml/
min/1.73 nf or an allbumin to creatinine ratio of 200
mg albumin/g creatinine or greater be considered a
copeel ling indication to adget the therapeutic goals
to slow deterdoration of reral fnctian®. The quidelires
recommend that these CKD patients have a more
aggressive blood pressure management goal of less
than 130/80 mm Hg and agents that block the renin
angiotensin system should be the first line drugs for
management of hypertension®.

Diabetes is the most common cause of ESRD as
reported by the USRDS. Tt acoounts for nearly 45% of all
new cases of ESRD starting renal replacament therapy
between 1996 and 2000 (USRDS Annual data report:
Natiael Institute of Health. Natianel Institute of Didoetes
and Digestive and Kidney Diseases; 2002)'°. The
incidence of reral failure casad by didbetes is increasing
at a 10% per year rate and if sustained the nuncer of
new patients being treated for diabetic remal failurewill
double in the next 8 years'®. Didbetic nephropathy is
one of the leading causes of ESRD (exceeding 30 - 40%)
in countries such as Malaysia, Turkey, Catar, and the
Philippines. Strict control of hyperglycaamia reduces
the rate of 1css of renal finction and progression to remal
failure among patients with both type 1 and type 2
digbetesmellitus. Further, blood pressure control and
use of renin angiotensin system blockers are also
essential steps in the managarent of diabetes mellitus
that can delay or prevent the occurrence of ESRD.
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3 Cardiovascular disease as risk factor for
progressive CKD

Patients undergoing coronary angiography, patients
treated with percutaneous coronary interventions
and coronary artery bypass surgery, and participants
in clinical trials of atherosclerotic disease are at
increased risk of CKD'"™*. A prevalence estimate of
CKD among people with cardiovascular disease
varies from 10% to over 60% with an average of
29.9%73%, This variability in the presence of CKD is
caused, in part, by the differences in study source
populations and inclusion and exclusion criteria.
They provide substantial evidence, however, that
persons with cardiovascular disease are at high risk
of having CKD.

Patients with cardiovascular disease and CKD are at
an increased risk of developing ESRD. For example a
study of 12,000 hypertensive male veterans found
that the risk of developing ESRD was increased two—
fold among individuals who experienced a new
nyocardial infarction and five-fold among those who
developed heart failure during follow—up™. Autopsy
studies too have found a correlation between the
extent of atherosclerosis and degree of glarerular
scarring” . Based on these doservations, clinicians
shauld carefully screen individuals with cardiovasaular
disease for the presence of kidney disease and include
interventions to preserve kidney function in their
management plans.

Not only is cardiovascular disease a risk factor for
initiation of (KD, but the coverse is also aonsidered to
ketne, i.e., KD isalso a risk factor for cardiovasaalar
disease. Many CKD patients do not reach ESRD because
either the (KD is not progressive or they die first, the
mejjor contributor of mortality being CVD®. KD inparts
cardiac risk through co—existing diseases, such as
hypertension, atherosclerosis, diabetes, or
hyperlipicdaemia; through factors associated with CKD
including anaemia, inflammation, divalent ion
aonormalities, and hyperhanocysteinaemia, and other
putative risk factars, including axidative stress. The risk
factors associated with CKD that increase the risk of
cardiovascular disease in patients of CKD are enlisted
InTleIT.

Traditional

Age

Gender

Race

Smoking

Diabetes

Body mass index
Hypertension

Dyslipidaemia

Left ventricular hypertrgchy

CKD-related risk factors
Uraamia related

Anaemia

Calcium phosphate
Electrolyte imalance
Malnutrition
Hypoalbuminaemia
Inflammation

C-reactive protein
Increased oxicative stress
Frdothelial activation
Prothrartotic factors
Hyperhomocysteinaemia
Cytokines

Advanced glycation end-products
Therapy-related

Dialysis

Transplant

— Acute refjection

—  Inmunosuppressives

4 Hyperlipidaemia®
5 Obesity®
6 Smoking*

In develgping countries, evidence is lacking regarding the
aetiology of CKD because of poor data collection and
absence of renal registries. Infectious diseases and
infection related chronic glarerulonephritis forma mejor
cause of CKD and end stage renal disease. The infections
incluce HIV (40 million infected worldwide), hepatitis C
virus (170 million), melaria (300million), schistosaniasis
(200 million), and tucerculosis (200 million) (WHO, World
Health Report 2003. Gereva, WHO, 2003)*. Inspite of this,
it is believed that diabetes and hypertension are the
leading causes of CKD in India.
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Progression factors
The progression of CKD is variable and depends on various
factors or markers. These can be modifiable or non—

Non-modifiable risk factors:-

1

w

Sex: rate of progression is faster among males®
Age: rate of progression is faster among elderly”

Race: rate of progression is faster among African
Americans®

Genetic factors

1

Systemic hypertension: Systemic hypertension is not
only an initiation risk factor for KD lut uncontrolled
hypertension is also resoonsible for a rapid progression
of CKD. A study in Japan had shown that there is an
independent strong and graded relationship between
higher levels of current systolic blood pressure and the
risk of KD progression during antihypertensive therapy
with or without ACE inhibitors in patients with non—
diabetic kidney diseases®. They found that after
adjustment for systolicblood pressure, diastolicblood
pressure was not a risk factor for GKD. The risk for kidney
disease progression seamed to be lowest at levels of
current systolic blood pressure of 110 to 129 nm Hg.

Proteinuria (albumiruria) : Proteinuria is a reliable
marker of severity of CKD and independent predictor
of its progressiaf®. Patients with persistently hich rates
of urinary protein excretion (>3 -59/24 hrs) ingeneral
have much faster rate of progression than those with
mild or moderate proteinuria (<1 -3 g/24 hrs)?.

Hyperglycaemia: Poor blood sugar control accelerates
the progression of diabetic nechracathy in both tyee 1
and type 2 diabetes as established by the Diabetes
Control and Carplications Trial (DOCT), and the UKPDS
Stl:(jylg' 49 .

Hyperlipidaemia: Experimental evidence has also
shown a 1ink between hyperlipidaemia and progression
of nephropathy™. This was first suggested by Moorhead
et al, and evidence in support of a role of lipids in
progression of CKD has steadily accumulated™. At

8

Q

presant, hyperlipidemiamist ke ansidered a risk factor
for both cardiovascular disease and progressive renal
insufficiency, and lipid lowering therapy may e both
reno-protective and cardio-protective.

Hyperuricaemia: A link between hyperuricaemia and
the development of systemic hypertension,
cardiovascular disease, and reral disease has alsolbeen
postulated?.

Qbesity: The worldwide pandemic of obesity could
also affect the progression of CKD. Ooesity has been
associated with initiation and progression of
glomerulonephritis®. The incidence of focal and
segrental glarerulosclerosis is higher in doese than
in lean individuals, and the progression of IgA
rephropathy is thought to e faster in doese patients™>.
Among NHANES IIT participants, the risk of either
incident ESRD or kidney disease related death was
independently associated with physical inactivity,
smoking, and a body mass index greater than or equal
to 35 kg/n? with a relative risk of 2.3 among the
morbidly obese individuals™®. Cbesity has also been
associated with changes in renal function. Coese
participants in the Framinogham study who were initially
free of kidney disease at baseline were more likely to
have a decrease in estimated GFR”. There is strong
evidence that weight loss preserves renal function®.

Cigarette smoking: Has been inplicated in initiation
as well as progression of CKD. The incidence of ESRD
was increased by 5.9 times among heavy smokers (>
15 pack years)®. In another study, heavy sokers (> 20
pack years) had a risk of develogping alliminuria three
times that of non—smokers®.

Alcchol: Regular and heavy (> two drinks daily)
consurption of alcohol might also increase the risk of
ESRD according to a survey undertaken in the USA®.

Analgesic abuse: Some studies have linked the
consurption of analgesics, especially paracetamol and
NSAIDs with a higher risk of developing CKI¥. One of
the largest case control studies showed an odds ratio
of 2.4 forpatientswith lifetime aarmilative consurption
of 5,000 or more paracetamol tablets campared with
individmals taking 1,000 or fewer tablets®.
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10. Dietary protein consumption: It is not well
established that restricting the amount of protein
consured in the diet delays the progression of CKD to
ESRD. Fouque et al conducted a meta—analysis of six
early-randanised trials of dietary protein restriction
among patients with mild-to-moderate CKD*. A
difference in 0.2 g/kg/day of protein consurption
between intervention and comparison group was
associated with a 44% reduction in end—point of either
death or dialysis. On the other hand, MDRD study had
sare aonflicting results. The study found that patients
on a low protein diet had a more rapid decline in GER
for the first 4 months and had a slower decline
thereafter. Among patients with more severe renal
insufficiency, avery-low-protein diet, as cancaredwith
a low-protein diet, did not significantly slow the
progressionof remal disease®™.

Strategies to reduce the progression of
chronic kidney disease

CKD and ESRD are a huge financial burden on the health
resources. In the USA, the anmual cost of managing patients
with ESRD is predicted to be more than $ 35 billion by
2010%. Degpite this, these patients continue to experience
significant morbidity andmortality. It is estimated that
slowing the progression (by decreasing the rate of decline
in GERby 10%, 20%, and 30% in patients with GER of less
than 60 ml/min from the year 2000 through 2010 and
preventing patients from reaching the ESRD level can
potentially lead to cumulative direct healthcare savings of
$18 - $60 billion® . Interventions that may prevent or slow
the progression of CKD towards ESRD are extremely
important.

1 Renin-Angiotensin System (RAS) inhibitors as
rencprotective agents

The angiotensin-converting enzyme inhibitors are
considered to be reno-protective. In diabetic
nephropathy they are often used to retard the
progression of renal disease. In type 1 diabetes, ACE
inhibi tors retard the progression of microallbuminuria.
They are also useful in preventing the progression of
CKD in diaketic nephropathy as demonstrated by the
Captopril Collaborative Study Group®. In type 2
diabetes, the 2CE inhilitors have not shown consistent

reno-protective effects. While sare studies have shown
a reduction of proteinuria alongwith stabilisation of
renal function®™ ™ sare other studies have not found
any association between a reduction in proteinuria and
stabilisation of remal function™ ™. The UKFLS and the
Aopropriate Blood pressure Control in Diabetes (ABCD)
trials failed to damonstrate any beneficial effect on
either reduction of proteinuria or stabilisation of remal
finction™ *. Several studies, however, have shown the
beneficial effects of ACEIs on reducing
microalbuminuria or the risk of its progression to
macroalbumiruria® ™ . To sumarise, it is justifisble
to recomend the use of ACETs in all type 1 diabetic
patients with micrecalluminuria or macroallouminuria,
data regarding use in normmeallouminuric patients is not
conclusive. In type 2 didbetics, ACETs are definitely
indicated in patients with microalbuminuria; their
bereficial effect inpatients with overt nechropathy is
not conclusive. Considering the association between
type 2 digbetes and cardiovascular diseases, however,
it is justifidbole to aonsider AFT thergoy in such patients
to redice cardiovascular risk.

In non—digbetic nechropathy also, several studies have
damonstrated the beneficial effects of ACET therapy.
The Ramipril Efficacy in Nephropathy (REIN) study
showed that ramipril delayed the progression of CKD
to ESRD in non-diabetic nephropathy and decreased
the rate of decline in GFR®. The AASK trial (Afri
Arerican Study of Kidney diseases) also doserved that
ramipril was more reno-protective than amlodipine.
They also doserved that effectiveness of the beta—
blocker metaprolol was not significantly different fram

ramiporil”.

Angiotensin receptor blockers (ARBs) exert their effects
by inhibiting the type 1 angiotensin IT receptor. In
gereral, they have anore favourable sideeffect profile
compared with ACEIs. Two large, prospective,
randanised control trials recently demonstrated that
internyption of the renin-angiotensin systemwith 2RBs
celays the progression of (KD in type 2 didbetic patients
with overt nephropathy’™ . Although data fram large
clinical stidies evaluating the role of ARBs in retarding
the progression of CKD in patients with type 1 diabetes
and non-didetic patients are still awaited, preliminary
data sugoest that they are as effective as ACFTs.
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The progression of CKD can be further reduced by the
combination of ACEIs and ARBs. In general, this
axbination iswell tolerated in patients with moderate
CKD. Recently, the results of the COORCRATE trial have
demonstrated the more rdoust reno-protective effect
of the conbination as carpared to either drug alone®.
Presently the combination of ACEI and ARB is
recommended only in patients who are not able to
achieve the goal of proteinuria < 0.5 g/d and GER
decline < 2 ml/min/year with maximum monotherapy
dose of either drnug.

It is important to note that despite the documented
evidence of utility of these agents in retarding the
progression of (KD, both these agents are under-utilised
inclinical practice. This ismainly de to the ghysician’s
fear of potential adverse effects such as hyperkalaemia
ard a rise in serum creatinine, particularly inpatients
with CKD. At the same time it should be emchasised
that patients with CKD are the ones who will benefit
most with the use of ACE inhibitors and ARBs.

Treatment of hypertension

Tt is now widely acoepted that high blood pressure is
one of the most important factors in the progression
of CKD ard that lowering of blood pressure can slow
or even prevent progression of CKD in both diabetic
and non—-diabetic patients. The MDRD study clearly
demonstrated the beneficial effect of lowering blood
pressure an the progression of CKDP. As a result, the
MDRD study group recommended a blood pressure
goal of 130/80 mm Hg for patients with less than 1
g/d of proteinuria, and a goal of125/75 mm Hg for
patients with proteinuria greater than 1 g/day. It
should be remembered, however, that these goals
should be achieved with caution in patients with
labile blood pressure, severe arteriosclerosis, and
autonomic neuropathy, who were not included in
the MDRD study. With respect to calcium channel
blockers and dihydropyridine subclass in particular,
data from the REIN study as well as the AASK trial
showed an association between their use and faster
decline of GFR”. Their use should be restricted to
CKD patients in wham they are necessary to control
blood pressure and only in carbination with an ACET
or ARB.

3 Proteinuria

The association between continued proteinuria and
irreversible impaimment of renal function has been
known for some time, but not until the past two
decades has proteinuria been recognised as a possible
aontributor to the progression of reral disease — rather
only as an ominous biomarker of the degree of
glarerular ard tuoulointerstitial darege™ . Glarerular
hypertension and damage to the glomerular barrier
causes non—selective proteinuria; this exaess of protein
is taken up by proximal tubular cells by way of
endocytosis. This in turn activates a host of
inflammatory and cytokine responses, which
ultimately results in the fibrosis and scarring of the
kidney and the progression of CKD®. In studies of
diabetic and non—diabetic kidney diseases, early
reduction in proteinuria is associated with slower
progression of CKD® ®. The MDRD study has also
clearly documented that a reduction in the urine
protein excretion was independently associated with
lower risk of progression of (KOP. Tt is justified to state
that as for hypertensian, reducing the rate of proteinaria
to a target of < 0.5 g/day should be vigorously pursued
as an independent therapeutic goal®.

Diet e .
Dietary protein restriction has always been regarded as ore
of thenost inportant clinical interventions for retarding
the progression of CKD. The results fram recent clinical
trials including the MDRD study have been controversial
and inconclusive. The primary results of the stdy failed to
show a significant beneficial effect of low protein diet and
were not conclusive. The secondary analysis of the MIRD
study suggested a beneficial effect of low protein diet on
KD progressiat . In fact, therewas an initial drop in the
&R in the group receiving low protein diet during the first
four months. This was prdoably caused by functional factors
other than nephron loss. This decrease was followed by a
slower rate of deterioration in renal function in the low
protein group, which might have achieved significance if
the follow—up period hadbeen longer. Two relatively recent
meta—analyses of randomised studies showed an overall
beneficial effect of dietary protein restriction on the
progression of CKD in both diabetic and non-diabetic
patients® ®,
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The available data indicate that recommending dietary
protein restriction (0.6-0.8 g/ky/day) is justifidble inpatients
with CKD as part of an integrated apgproach to retard the
progression of (KD. So protein restriction isbeneficial in
CKD, but at the same time care should ke taken to prevent
nmelnutrition in patients on lowprotein diet.

4 Treatment of dyslipidaemia

Dyslipidaemia camonly accampanies CKD in the form
of high VIDL, high IDL, and low HDL®. Whereas the
role of dyslipideanias in atherosclerctic cardiovasailar
disease iswell known, their role in the initiation and
progression of (KD is less clear. An association between
hypercholesterolaemia and a faster rate of CKD
progression has been shown in disbetic patients™. The
MIRD study as well as the Helsinki Health Study found
low HDL and an elevated LDL to HDL ratio as an
indeperdent risk factor for the deterioration of kidney
function™ %. The mechanism by which dyslipidaemias
nmay affect renal finction is not carpletely understocd.
A recent meta—analysis showed a significant decrease
in the GFR decline and a trend towards reduction in
albuminuria and proteinuria with the use of lipid
lowering agents (statins or triglyceride lowering
agents)®. Tt is roteworthy that statins, geart framtheir
lipid lowering effect, exert other functions (e.g., down-
regulation of transforming growth factor, anti-oxidant
effect), which may be beneficial in retarding the
progression of CKD®.

5 Smoking cessation

Available data are suggestive of adverse effects of
smoking on the kidney; and that smoking increases the
risk of proteinuria and the rate of progression of CKD.

In the Heart Outcare Prevention Evaluation (HOPE)

Trial, microallbuminuria was associated with several risk
factors for cardiovascular disease, including current
smoking®. In patients with essential hypertension,

smoking almost doubles the risk of micrcallbuminuria
and macroalbuminuria®”. In addition, smoking may
accelerate the rate of progression of CKD in
hypertensive patients®. This justifies the statarent that
smoking cessation may retard the progression of CKD
and that all patients with CKD should ke counselled in
this recard.

Anaemia

Tt has been proposed that hypoxia of the renal tubular
cells exerts a role in the progression of CKD by
stimulating extra-cellular matrix production, and
inducing production and release of profibrotic
cytokines. Decreasing the hypoxia by correcting
anaemia may ke helpful in retarding the progression
of CKD. In a study by Kuriyama et al, 73 CKD patients
(mean serum creatinine of 2.9) with anaemia
(haematocrit < 30%) were randomly assigned either
to receive (42 patients) or not receive (31 patients)
erythropoietin. This study also included a third graup
as less anaemic control patients (Hct > 30%, and
serum creatinine of < 2.6 mg/dl) . After 36 weeks,
serum creatinine doubled in 84% of untreated
patients, whereas doubling of serum creatinine in
erythropoietin treated group and the less anaemic
group averaged 52% and 60% respectively®.
Although the role of erythropoietin in retarding the
progression of CKD awaits larger randomised
aontrolled trials, the role of effective treatment of
anaemia in inproving survival and quality of life, and
in decreasing morbidity andnortality in patients with
CKD, justifies its use in the pre-ESRD management
of patients with CKD. The United States NKE—K/DOQIL
Guidelines, initiallypublished in 1997 and revised in
2001, recommended a target haematocrit between
33% and 36% or a haemoglaobin concentration of 11
- 12 g/d1I*®. The Furopean Best Practice Guidelines
recommend a target haemoglobin of greater than
11 g/dl or haematocrit greater than 33%, without a
guideline for the upper limit'™. The United States
Normal Haematocrit study evaluated 1,233
haemodialysis patients with clinical evidence of
congestive heart failure or ischaamic heart disease.
The risk ratio (for death and non-fatal myocardial
infarction) was 1.3 for the normal haematocrit group
as compared to the low haematocrit group®.

Cbesity

Animal studies have shown an association between
deesity and glarerular hyperfilteration. ITna study of a
group of patients with doesity-related proteinuria,
dieting led to a mean weight loss of 12% and a
reduction in proteinuria of greater than 80%.

158 Journal, Indian Academy of Clinical Medicine ® Vol. 8, No. 2 ® April-June, 2007




To achieve a more effective reno-protection, a
camprehensive strategy using multiple therapies and
directed at different aspects of pathoohysiology underlying
the progression of CKD is required. Table IV shows a
comprehensive strategy to achieve maximal reno—
protection in patients with CKD. The focus of CKD care
therefore must be broadened to include miltiple risk factor
intervention™ including CVD reduction in addition to, or
concomitant with, reducing the progression of kidney
function decline. With the increasing understanding of
kidney disease pathophysiology and CVD within the CKD
population, it has becare clearer that treatment and care
options are increasingly caplex. Given the multiplicity of
goals of care and complexity of treatment options, the
increasing canorbidity of the patient population, and the
acaumulating data describing best practices, an individual
nephrologist is unlikely to be able to manage CKD care
alore, therefore a team goproach with well-defined roles,
responsibilities, and dojectives seams tole logical and
practical. To execute a change in the management of
patients with CKD, medical students, healthcare
professionals, and established physicians, need to be
educated about the prevalence and consequences of CKD.
The concept that CKD is a risk factor for cardiovascular
disease, and needs to be managed (as does diabetes and
dyslipidaemia), should be enphasised®. Collaborative
management of CKD in patients between different
Physicians andmiltidisciplinary teams, in conjunction with
the ongoing investigation of treatments and treatment
strategies by loth clinicians and researchers, may well lead
to improved ocutcare for patients with CKD.

The concept of multidrug therapy was put forward after a
meta—analysis of more than 750 trials involving around
400, 000 participants suggested that upto 80% reduction in
cardiovascular disease events could be dbtained by a
ambination treatent with ACE irhibitors, statins, andother
cardio-protective agents such as aspirin and antioxidants.
Whether a similar therapeutic approach, based on a
carbination of generic drugs, wouldbe appropriate in the
future for some patients of CKD remains to be
determined®. The use of a single daily pill (“polypill”) —
containing generic angiotensin-converting enzyme
inhibitors, statins, aspirin, and folic acid in order to

similtanecusly control blood pressure, dyslipidaemia, and
thrombogenic tendency — should e on the agenda of many
developing countries'”.

There is thus a need for studies to measure prevalence/
incidence rates of the spectrumof CKD in cur country. There
is a strong need to develop a database on CKD at different
levels which may be helpful in understanding the
epidemiological spectrum of CKD'%®.

To summarise, CKD deserves attention, examination, and
the possibility of integration with other major NCDs. These
issues need to be brought to the notice of research
ENaCErS, planners, academicians, public health managers,
scientists, and anscientious clinicians inthe field of health.

Table IV: Interventions and strategies to retard the
progression of CKD.

Tntervention Gzl
AEirhibitorar2R8, neycrsicer Pdeinria<0.5gdy
arioiretonthergoyifasl isrce GRaclire< 2l fin/ear
adhieredwith flill deeemoctrerspy
Trestrert of hypertarsion PP<1/ifpdeinria<l g/dyy

Titalywith A E it BP<1/Bifpoenria>lgdy

e et

fomexinel efet

AR rodiiydaoridire

Bakstahlader

ifgalretatiend
Digaypdeinestridion 0.80-0.80g/koy/cly
Tidtglyeenccotxal indidestes HRlc<6.5g/dL
Colesterd loverirgtherspy IIL<100my/dL
Fryttroeoietintterspy Ho>12g/dl
Didaysaltestridtion 3-5g/cay

» . o
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Chikungunya Fever
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BAbstract

Chikungunya fever is a viral disease resanbling dengue, transmitted to humans by the bite of an infected Aedes aeqypti mosquito. Tt
is endamic in East Africa andparts of Asia. Its recent epidamic has badly hit India — especial ly southern ard aentral Irdia — and like
malaria and dengue, this infection has almost beocane endamic. Synptans of sudden anset of fever, chills, headache, nausea, vamiting,
joint pain with ar without swelling, low back pain, and rash are very similar to those of dengue. But, unlike dengue, there is no
haamrrhagic or shock syndrane. Chikungunya is a self-limiting illness that requires no specific treatment.

Introduction

Chikungunya is a relatively rare and benign formof viral
fever caused by an alphavirus that is spread by mosquito
bites fram the infected Aedes aegypti mosquito. The nane
chikungunya, is given by Lumsden’s initial 1955 report,
which is derived from the Makonde word ‘kungunyala’,
neaning to dry-up or become contorted. Subsequently,
Marion Rdbinsont who first described the disease following
an outbreak in 1952 on the Makonde plateau, between
Tanganyika and Mozambique, glossed the Makonde term
nore specifically as “that which bends up”.

This refers to the stooped posture adopted by the patient
as a result of the arthritis symptoms that the patient
develops.

In Irdia it was first reported in 1963 at Calautts’ . Tts recent
epidemic which started in December 2005°, involving
southern and central India has grabbed much attention.
Chikungunya is not considered to be fatal. However, in
2005 - 2006, 200 deaths have been associated with
chikungunya of Reunion Island and widespread outlbreak
in southem India’.

Clinically, it is dnaracterisedby dongpt anset of fever, dhills,
heacache, joint pain, and swelling especially irvolving small
Jjoints. Various types of rashes develop usually after the
stbsidence of fever and in the convalescent phase.

Chikungunya is closely related to O' nyong-nyong virus?,
and clinical features are very similar to those of dengue
fever. However, unlike dengue, there is no haemorrhagic or
shock syndrome form.

Aetiology
Causative organism — Chikungunya virus
Alternate narme — Buggy Creek virus

ICTV acronym — CHIKV

Virus classificat
Group: Group IV [ (+) SSRR]
Fari ly: Togaviridee
Ganus: Alphavirus
Species: Chikimgunya virus

Mode of transmission

® Chikingunya is spreadby the bite of an infected Aedes
nosauito, primarily Asdks asgypti.

® Recently, research by the Pastaur Institute in Paris has
found a mutation that enables it to e transmitted by
Aeces albopitcus (Tiger mosquito), which apgeears to
e the cause of the recent epidamic in Asia.

® Few cases of mother to foetus infection have been
reported from Asia, which occurs between 3 and 4

months of pregnancy.

Reservoir

® Humans are the major source of reservoir of
chikungunya virus for mosquitoes.

® Some non human primates like monkeys are the
reservoir in Africa, inwhich it is tranamitted by Axdks
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Epidemiology and recent outbreaks

Chikungunya was first described in Africa (Tanzania) in
1952, Then an cutbreak was seen in Port Klang inMalaysia
in 1999 affecting 27 pecplet. Tt isendamic inparts of Africa
(Transvaal, Uganda, Congo, Nigeria, Ghana, Zimbabwe,
Senegal, Burkina Faso, and Cameroon) . Sout—east Asia
(Philippines, Malaysia, Cambodia) and the Indian sub-
aontinent (Pakistan and southerm India) .

In February 2005, an out break was recorded on the French
island of Reunion in the Indian Ocean where 258,000
residents had been hit by the virus and 219 official deaths
have been associated. InMauritius, an outbreak has been
recorded in 2005,

In 2006, there was a big outbreak in Andhra Pradesh in
India where the initial cases were reported at Hyderabad
and Anantpur districts in December 2005 and is
continuing unabated®. There have been reports of large
scale outbreaks of chikungunya in Gulbarga, Tumkur,
Bidar, Raichur, Bellary, Kolar, and Bijapur districts in
Karnataka state since Decenber 2005°.

A separate outbreak of chikungunya fever was reported
in Maharastra and Orissa in March 2006°. In May 2006, in
Bangalore, the state capital of Karnataka, there gopeared
to ke an outbreak of chikungunya with arthralgia/arthritis
and rashes. On 23/06/2006, fresh cases of this disease
were reported from Chennai, Tamil Nadu. On 24th August
2006, The Hindunewspaper reported that the Indian states
of Tamil Nadu, Karnataka, Anchra Pradesh, Maharashtra,
Madhya Pradesh, Gujarat, and Kerala had reported 1.1
million cases.

Recently, in August — September 2006, many cases of
fever, arthralgia/arthritis and rashes have been reported
franAjrer, Bhilwara district of central Rajasthan, where 3
cases were found to be positive for chikungunya in Hurda
village, district Builvara.

Re-emergence of chikungunya virus

® Chikungunya virus is no stranger to the Indian subo—
aontinent. Since its first isolation inCalautta in 1963,
there have been several reports of chikungunya virus
infection indifferent parts of India. The last cutlresk of
chikingunya virus infection cocurred in India in 19717,

A study conducted at the National Institute of virology
(NIV), Pure, Trdia, has confimmed CHIKV as the causative
agent for large outbreaks of fever with arthralgia and
arthritis in 3 Indian states. Thus, chikungunya fever has
emerged in an outbreak form after 32 years®.

® Aregent recort of large scale cuthbreaks of chikungunya
virus in southern India has confinmed the re-amercence
of thisvins’.

® The precise reasons for the re—emergence in the Indian
Suo-aontinent as well as in southem Irdia, of this viral
infection, are due to avariety of social, ewviramental,
behaviocural andbiological chances.

® Genetic analysis of chikungunya viruses have revealed
that two distinct lineages were delineated. One
containing all isolates fram Africa, and the second
conprising all African as well as Asian strains.
Phylogenetic trees corrdoorated historical evidence
that the virus originated in Africa and suosequently was
introduced into Asiat. The Indian viruses isolated fram
1963 through 1973 belonged to the Asian genotype,
whereas the current isolates fram the 3 Indian states
and the Yawat isolate belonged to the central/east
African genotype’ . A sinplistic view is that the lack of
herd immunity within the country is probably
responsible for the epidemic. A serosurvey conducted
in Calcutta a decace ago revealed that only 4.3% of the
sera tested were positive — these are of 51 to 55 years
age group. No child or young adult was found to e
positive?.

Clinical featires

® Full-blown disease is most conmon among adults in
wham the clinical picture may be dramatic.

® The aorupt onset of clinical manifestations follows an
incdeation period of 2 to 3 days. Silent CHIKV infections
do occur, but the number and incidence is not yet
known. Fever is sudden onset, high grade (> 40° C,
104° F) with chills ard rigors; fever isbighasicor saddle
back (fever subsides in 2 to 3 days and than comes
back after 1 day); the second phase of fever is usually
associated with bradycardia. Fever is associated with
constitutional symptoms such as headache,
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photophobia, conjunctivitis, anorexia, nausea, and
® Arthralgia/arthritis in chikungunya has been quite
cripeling in recent outhbreaks in southem India.
® Migratorypalyarthritismainly affects the small joints of
hards, wrists, ankles, and fest. Rashmay aopear at the

outset or several days after the illness i.e., in the
convalescence phase.

® Dermatological manifestations doserved in a recent
outbreak of chikungunya fever in southern India
include the following':

Maculopspular rash.

Blotchy, nasal erythara.

Freckle-like pigrentation over centro-facial area.

Flagellate pigrentation on face and extremities.

oo W N

Lichenoid eruption and hyperpigmentation in

6 Mutiple aphthous-like ulcers over the scrotum,
cnral aress, adaxilla.

7 Lynphoedema in acral distribution (bilateral/
wmilateral) .

8 Miltiple ecchymotic spots (children) .

9  Vesiauldoallous lesions (infants) .

10. Subungual haemorrhage.

1. Potarticaria.

L. Poahrticara.

Fever typically last for two days and then abruptly cares
down. However, joint pain, headache, insomnia, and
various degrees of prostration last for a variable period,
usually for doout 5 to 7 days. Chikingunya is a self-limiting
disease, and recovery is the rule, but littlemortality has
been reported in the recent outbreaks in southern India.
In July 2006, a team analysed the virus RNA and
determined the genetic changes that have occurred in
various strains of the virus and identified the genetic
sequence which led to the increased virulence of the
recent strains®?.

The symptans are most often clinically indistinguishable
from those observed in dengue fever. Indeed,

simultanecus isolation of both dengue and chikungunya
fram the sera of sare patients has been reported earlier,
indicating the presence of dual infections®. Therefore, it
is very important to clinically distinguish dengue from
chikungunya virus infection. Unlike dengue, haenorrhagic
nenifestations are relatively rare, and as a rule, shock is
not cbserved in chikungunya virus infection. Other
important clinical conditions for differential diagnosis are
West Nile fever, O/ nyong-nyong fever.

Di .
Tre tests available are:—

® Detection of antigen and antilbody in serum by ELISA
=t

® TV cgpture ELISA is necessary to distinguish the disease
fram dengue fever.

These tests are available at National Institute of Virology at
Pune, Maharashtra.

Treatment

® There is no specific treatment for chikungunya. The
ilress isusually self-limitingardwill resolve with time.
Sugcortive care with rest is indicated during the acute
joint symptoms. Ibuprofen, paracetamol relieve
symptans of fever and aching.

® Movanent andmild exercise tend to improve stiffness
and morning arthralgia, but heavy exercise may
exacerbate rheumatic synptoms.

® Tnunresolved arthritis refractory toNSAIDs, chloroquine
phosphate (250 mg/day for several weeks) has given
good results™.

® Vaccire for camercial purpose is not available and is
uoertrial.

Camplications

Chikingunya is a self-limiting illness. The mefjor causes for

morbidity are severe dehydration, electrolyte inbalance,
and hypoglycaemia.

Recovery is the rnule, ut 10 — 15% patients had chronic joint
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Major carplications, though rare, are:—

1L Bleeding disorder (gpistaxis, UGL bleed) as it causes
thromoocytopenia, superadded by injudicicus use of
NSATDs.

2 Neurological carplications®™:
a Meningoencephalitis.
b Paresisof linbs.
¢ Slurring of speech.
3 Cardiovascular decampensation'®.
4 Preuonia ard respiratory failure'®.

8  Deaths — Few deaths have been reported in the recent
epidemic in Reunion Island and in southern India’.

Prophylaxis and prevention of chikungunya

® As there is no vaccine available yet, the only way to
prevent it is to eliminate mosquito breeding sites and
to prevent mosquito bites.

® Pedesmosquitovector for this diseasebreeds inartificial
accumulations of water in and around humen dwellings,
such as water found in disused wares, broken bowls,
flower pots, earthenyots. Therefore, these sites should
be eliminated by responsible human behaviour and
social edacation.

® Aerosol spray of ultra low volume quantities of
nmelathion or sunithion (230 ml/litre) has been found
toke effective.

® DMosquito net and repellents which contain 20 - 50%
CEET (N, N-diethyl-meta-tolnamido) shouldle used to
prevent mosquito bites. As mosquito bites during
daytine, mosquito repellants should ke used during
daytime also and, not only during the night.

® Useof full slesve clothing is effective in preventing
mosquito bites.

Chikungunya fever with pregnancy

There have been cases of mother-to-foetus infection which

have occurred between 3 and 4 months into pregnancy'’.
Before and after that period in pregnancy, cases have not

been recorded. IgG that is produced around day 15, passes
through the placenta and confers immunity to the foetus.
However, there is a 48 per cent risk of infection at birth if
the virus is present in the mother’ s blood®. Such an
infection in the foetus is rarely serious, andmore than 90
per cent of the infected newborns recover quickly without
seqelae.

Information to travellers

In 2006, CHIK fever cases also have been reported in
travellers retuming fram known outlreak areas to Euraee,
Canada, the Carildoean (Martinique), and South Averica
(French Guyana) . During 2005 - 2006, 12 cases of CHIK
fever were diagnosed serologically and virologically at COC
in travellers who arrived in the United States fram areas
known to be epidemic or endemic for CHIK fever'.
Qurrently, there isno restriction on travel to islards inthe
Indian Qcean. Travellers should ke careful to take necessary
precautions to prevent mosquito bites®.
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Tumour Necrosis Factor-a and Receptor System
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Abstract

INF-¢ is an inflammatory mediator that is relevant to several autoimmme diseases. Macramolecular inhibitors (monoclonal
antibodies and soluble INF recsptor) of INF-¢: have proven thergpeutically useful in same preliminary stidies. Smll molecule TNF-
« antagonist have been develgped, based an the crystal structure of TNF receptor canplex. This smll nolecule INF-¢«¢ inhibitor is

The main function of the immune system is to eradicate
foreign organisms such as viruses or bacteria. Defense
against foreign organisms is mediated by innate immmnity
ard by specific (or adgptive) inmmunity. The effector phases
of both innate and specific imunity are largely mediated
by protein hormones called cytokines. In innate inmunity,
the effector cytokines are mostly produced by mononuclear
phagocytes and are therefore called monokines. Phagocytes
acamulate at the site of infection and secrete monckines
that include interleukin-1 (IL~1), interleukin-6 (IL~6),
interleukin-8 (IL-8), interleukin-12 (I1~12), and turour
necrosis factor-oo (ME-0) as shown in Fig. 1. Most of these
nmoleaules are pleiotropic (i.e., effect different biological
functions), and have effects on inmunological processes
such as inflammation and cellular responses such as
apoptosis. TNF-a is one of the 10 known members of a
family of 1ligands that activate a corresponding family of
structurally related reosptors as shown in Teble T.

In the last century, Coley observed the benefit of

Anti-inflammatory
IL-10,1L-1Ra, sSTNFR

Immune
system

—> L1

IL-6, IL-8, GM-CSF, etc.
Proinflammatory

TNF has a pivotal role, regulating both pro- and anti-
inflammatory mediators. TNF is in turn, regulated by the
immune system. IL - Ra. IL-receptor antagonist; sSTNFR, soluble
TNF receptor; GM-CSF, granulocyte-macrophage colony-
stimulating factor'.

Fig. 1: INF~a—dgoerndent cytokine cascack.

inflanmatory effects in the terminally 111 cancer patients.
Mxch later, in 1985, Old identified a protein in the sernumof
endotoxin-treated raldoits that was responsible for the
haemorrhagic necrosis of tumour. It was named tumour
recrosis factor (INE) for its aoility to trigger necrosis and
imvolution of transplantable turours, and later named TNE-
o after the discovery of lynmphotoxin or TNE-3 . TNF-o. is
highly toxic to both humans and animals. In unrelated
exoeriments, cachectin isolated fromwaste body fluids of
animals and humans with chronic disease were found to
e identical to the necrosis factor. Finally, the study of
lipopolysaccharide (IPS) —inducsd biological functions led
to the conclusion that TNF-o is a mediator of the shock,
dissaminated coagulation, metabolic acidosis and end-orgen
damage brought about by LPS.

Several biochamical and biological properties of TNE-oL have
been elucidated since the mid-1980s when TNF-o. was
cloned, sequenced, and purified®~#. The major source of
TNF-a is the activated monocytes/macrophages. TNF-oL is
synthesized as a 26 kDa soluble TNF-o molecule and
doserved as hamotrimer under physiogical conditions®.

Most of the cellular actions of TNF-oL have been attributed
to the activities of two distinct receptor molecules TNF
receptor I (INFRI, p55), and TINFRII (p75)% which are
expressed ubiquitously. TNF RI knockout mice are
resistant to endotoxin shock, but succurb to infection,
indicating that TNERT plays an important role in defense
against microorganisns™ . The extracllular portions of both
TNF' receptors can also be shed from the cell surface
through proteolytic cleavage and exist in soluble form;
and moreover, soluble recsptors retain the ability to bind
TNF-o. and thus may act as physiological modulators of
INF activity in vivo™ 2.
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Binding of TNF-o to its marbrane-toound recsptors induces
diverse effects in different organs and tissues. Recently
several TNF receptor-associated proteins have been cloned.
The cytoplasmic damains of TNF receptors do not have any
intrinsic enzymatic activity, and hence they signal by
inducing aggregation of intracellular adsptor molecules.
The cytoplasmic damains of TNERI bear a motif termed as
‘cdeath davein’ (DD) . The ID is a protein-protein interaction
notif that allows two proteins with DD to bind to each
other. Binding of INF' to TNERI induces recruitment of the
DD-containing protein TRADD to the DD of TNFRI.
Overexpression of TRADD also induces TNF-regulated
apoptosis and activation of the transcription factors Ne-B
ard Jun Kinase. The grogp of TNF recsptor-associated factors
(TRAF) also interact with marers of the TNER family. Most
of TRAF proteins interact with receptor molecules either
directly, or indirectly through binding to other TRAF, or
throush binding to TRADD. TNERII contains cytoplasmic TRAF
bindingnotifs and is able to bind divectly to TRAF proteins.
Because TRAF2 can bind to TRADD, which in turn can
associate with TNERT, TRAF2 can indirectly participate in
signalling fram this receptor as well. Studies of TRAFZ and
TRAF3 knockout mice have revealed that TRAF proteins are
required for activation of Jun/AP-1 signalling by TNF
reosptors. However, the details of signal transduction via
TNF receptors are still unknown. Further studies are

expected.

High concentrations of plasma TNF-0. have been found in a
variety of infections and inflammatory disease. TNF-aL plays
a critical role in the develoarent of autoimne processes
such as rheumatoid arthritis (RA) and Crohn's disease, as
well as other disease conditions associated with bone
resorption; sepsis syndrare and ATDS is also exacerbated
in the aonormal production of TNF.

The thergpeautic goplication of TNE-0L has been irvestigated
in several malignant diseases, but has remained limited
due to severe side—effects. On the other hand, miltiple
roles mediated by TNF-a in the development of
autoimune disease prampted efforts to refocus on TNE—
a as a viable thergpeutic agent for diseases. Inhibition of
TNE-a has proven to be useful in sare preliminary general
studies. Experimental studies have shown that TNF-o.
blocked by monoclonal antibodies or by soluble TNF
receptors reduces the extent and severity of arthritis, both

in collagen-induced arthritis inmice and transgenicmice
overexpressing TNF-a which develop a rheuratoid-like
destructive arthritis. Also, anti— TNF-a agents may be
valuable in the treatment of bone resorption, deesity due
to insulin resistance, and eye injury.

In contrast to macramolecular TNF-au inhibitors, a novel
anti-TNF peptidomimetic has been developed based on
a detailed structural knowledge of the TNE receptor (55
kd) and its complex with TNF-f. Peptidomimetic
(WPQY) is one of the first peptides to damonstrate anti-
TNE-o activity in vivo and can be further improved as a
substitute for anti-INF-o antibody or soluble receptor.
Three dimensional structures of TNF-3 and TNF receptor
and its carplex with TNF-f3 enabled us to design first
anti-TNF small molecules that are specific and selective.
Further, the structural study of TNF receptor not only
enhanced our understanding of their function, but also led
to the realisation that the INF recsptor’ s topology is not
unique, but is being shared by many other receptors. TNF
receptor and its ligand corplex has becare the terplate
for understanding other recsptors such as Fas, CD40, RANK,
etc., ard their finctions. Crystal structure of INF recsptor
aarplex 1ed to the molecular modelling of other receptors
allowing the development of therapeutic agonists and

antagonists for other receptors.

After a decade, drugs discovered based on three
dimensional structures are proving to ke clinically useful
and cost effective. Enzyre inhibitors have been successful ly
developed into useful drugs; HIV protease inhibitors and
anticoagulants are sare illustrative exanples. Still, the
challenge to translate other bicactive molecules into
clinically useful drugs larcely ramins unsolved. But studies
reported recently suggest that it may be possible to use
peetides as drugs.
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Recanalisation of Cerebral Venous Thrarbosis in a Patient Presenting
with Subarachnoid Haemorrhage

Rakesh Shukla*, Priyanka Vinod*, Rakesh K Gupta** Parthiv Desai*

Cerebral venous thrombosis (CVT) is being recognised
as a frequent cause of stroke in India affecting young to
middle aged patients'. Subarachnoid haemorrhage as a
sole presentation of CVT is rare. New imaging tools help
us to promptly diagnose and treat it. Here, we are
reporting clinico-radiological outcome of a case of
cerebral venous thrambosis.

A middle-aged, non-hypertensive man presented with
sudden onset bursting holocranial headache associated
with vomiting, photophdbia, and phonophdbia. Two days
later he developed right focal seizures with secondary
generalisation followed by right hemiparesis. His vital
functions were stable. Neurological examination showed
Glasgow cama scale EAMAVZ, normmal bilateral fundi, neck
stiffness, right UMN VII cranial nerve palsy and right
hemiparesis (grade 2/5 power) . Investigations revealed
normal haemogram and biochemical parameters. Non-—
contrast CT scan of head showed blood in the left sylvian
fissure. CSF was turbid and red in colour; TLC-100/cunm,
80% lymphocytes and 20% polymorphs, RBC count was
185, 000/cumm, and smear showed 40% crenated RBCs;
consistent with subarachnoid hemorrhage (SAH) . Digital
subtraction angiography (DSA) done by percutaneous
transfamoral route showed normal arterial and capillary
branching pattern, but venous phase revealed non-
opecification of superior sagittal sinus, transverse sinuses
ard inferior sagittal sinus, andmiltiple collaterals. MRT
brain (T1 and T2) images were normal. MR venography
(3D TOF technique) confirmed thrombosis in various
sinuses described above (Figure 1 and 2). A
comprehensive hypercoaguability work-up was
unrevealing. Patient was managed with decongestives
ard anticowulsants. The right hemiparesis recovered fully
in the next 24 hours. He was simultaneously started on
oral warfarin preceded with initial 7 days overlap of low
molecular weight heparin (IMWH) . Warfarin was

continued for 1 year and International Nommalised Ratio
(INR) was maintained between 3 - 3.5. In the next 5
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months, headache resolved completely. A repeat MR
venogram (MRV) done after 1 year showed near
carplete recanalisation of all the previously throrocosed
venous channels (Figs. 3 and 4) and warfarin was
subsequently stopped. At present he is seizure free on
antiepileptic dnugs.
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Di .

Qur case reveals cerebral venous thrarbosis manifesting
solely as localised SAH without underlying parenchymal
involvement. The exact incidence of SAH as a manifestation
of CVT is not known as there are no prospective clinical
studies. There are few case reports only” °. One case report
mentioned SAH as an only manifestation of CVT in 3
patients, and the precipitating factors were intake of oral
contraceptives, sepsis, ard idigpathic?. The exact cause of
SAH in CVT is not known. Most plausible is the extension
of the venous haenorrhagic infarct into the subarachnoid
spaces. But in absence of parenchymal signs, the
mechanism of SAH could be rupture of dilated, fragile,
thin-walled cortical veins. The venous hypertension
secondary to back pressure changes as a result of blocked
cerebral venous system also contributes to this'. In the
present case, multiple collaterals were present as evident
on MRV, and cne of the collaterals might have ruptured
and resulted in SAH. Other possible causes of unilateral,
focal, non—traumatic SAH are dural arteriovencus fistula
(AVF) , arteriovenous malformations (usually has
parenchymal involvement) . These possibilities were ruled-
out by DSA in our case. One important point is that SAH at
convexity without basal involvement should pramet the
physician to look for other non-aneurysmal causes like
CVT. Thrarbosis of cerebral veins is a potentially fatal
condition accounting for 1 - 2 % of strokes in young adults
and death rates ranging between 5% — 30%° . Because of
varied clinical spectrum, diagnosis is challenging and is
typically mede on imaging kasis. In the past, conventional
angicgraphy was the gold standard diagnostic tool. In the
present era, Magnetic Resonance Imaging (MRI) is the
preferred diagnosticmodality as it is non-irvasive, less
cumbersome, and more reliable. MRI gives added
advantage of detecting parenchymal changes associated
with venous thrambosis. An early diagnosis lessens the
norbidity and mortality associated with it. In its natural
course, outcare of CVT is variable, ranging fram carplete
recovery to severe focal deficits or deaths. The optimal
treatient of (VT is unclear as no prospective trial has yet
examined the issue. Anticoagulant treatment has raised
much controversy because of the tendency of venous
infarcts to beocare haamorrhagic. Early administration of
heparin has shown favourable results’. Anore recent trial
comparing low molecular weight heparin (IMWH) and
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placebo for 3 weeks failed to demonstrate any benefit
with heparin, but confimed that there was no significant
increased risk of haemorrhage with heparin. Hence there
remains sare uncertainty as to the relative efficacy of
heparin and IMWH in dural sinus thrombosis. A meta—
analysis of the two trials shows a relative risk reduction
with heparin of 70% in death, and 56% for death or
dependency. Nagaraja et al in a case control trial on 57
patients with non-haemorrhagic puerperal CVT coserved
beneficial effects of heparin without any haemorrhagic
carplications’. Anticoagulants are safe even in presence
of haemorrhagic infarction and there agpears to ke a trend
in favour of using anticoagulants (Ievel of evidence B)® °.
But no adequate studies are available to address the
optimal duration of anticoagulation in CVT and their
follow—up. One study on 33 patients of CVT showed that
recanalisation occurred within 4 months of treatment and
it did not differ if the warfarin was extended for 1 year
period. The recanalisation was carplete for desp cereoral
veins and cavernous sinus followed by superior sagittal
sinus (SSS) — 94%, andminimm for sigroid sinus (41%)%°.
There is lack of large studies on natural course of the
disease as it irmolves ethical issues in studying a placsoo
arm so the exact figures of spontaneous recanalisation is
lacking. Clinical recovery precedes recanalisation and
there is no correlation between clinical recovery and
recanalisation. It has been observed that maximum
recanalisation occurs during initial months, and rate of
recanalisation does not differ thereafter even if the
anticoagulants are continued. MRV seems to be a
reasonable follow-up screening tool which may help us
to decide regarding stopping anticoagulants. Our patient
had symptomatic resolution by 5 months and near
carplete recanalisation after one year of anticoagulant

therapy in adequate doses. A follow-up MRV may prove to
e a reasonable, non—-invasive tool and thus a future guice
in deciding the optimal duration of anticoagulation in
patients with CVT.
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Osmotic Demyelination Syndrame
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Abstract

A case of acute anset of ataxia and dysarthria due to central pantine and extrapontine myelinolysis is described. Management of
this rare condition involves recognising the patient at risk, preventing rapid correction of hypconatraemia, making a prampt

diagnosis, and managing associated carplications.

Introduction

Central pontine myelinolysis (CAM) was first recognised as
a clinical entity in the year 1959 by Victor and Adams in
Boston'. CPM has been documented in a wide range of
patients. Most cases have been associated with alccohol
abuse and/or malnutrition. Another subgroup considered
particularly wulrerable is liver transplantees. All patients
receiving sodium correction do not suffer CAM. The most
critical points are that the aetiology of hyponatraemia and
the background predisposition of the patient for the
development of this heterogeneous disorder. Diseases
associated with CPM are chronic and excessive alcohol
intake, adrenal insufficiency, brain tumwurs and cerebral
oedema, lymphoma and leukaemia, chemotherapy,
congestive cardiac failure, hyperglycaemic coma,
melnuitrition, liver failure ard transplantation, renal disease,
sepsis, HIV, and hyperenesis gravidarum.

TWhen the pathologic process involves extrapontine sites
such as intermal capsule, basal ganglia, cerebellum, and
cerebrum, the term osmotic demyelination syndrome
(@8) isused. Tre clinical features vary according to site of
imvolvarment and are: quadriparesis or quadripledgia, ataxia,
dysarthria, travor, seizure, cadar irvolvenrent and pupillary
aonomelities, “ocked=in" syndrare, fatigue, incontinence,
and chances in corticogpinal reflexes.

The clinical and laboratory data implicate hyponatraemia
as a potent risk factor predisposing to CPM and ODS*~°.
(Norenberg and Papendick, 1984; Verbalis and Drutarosky,
1988; Verbalis andMartinez,1991) . The severity of OIS is
mainly related to the rate of sodium correction in
hyponatraemic patients and this is the predominant
pathogenic stimili to glial damege’.

Case study

A 55-year—old female housewife was admitted with severe
vari ting of two days duration. There was history of aralgesic
(NSATD) intake for low back pain. There was no history of
fever, cough, breathlessness, or headache. Her pulse was
fecble with a rate of 112/min, all peripheral pulses were
palpable. Blood pressure was 90/60 rm of Hg. On the day
of admission, her serum sodium was 108 mmol /1 and her
serum was hypoosmolar at 218 mmol/kg. She was given 3
units of intravenous 0.9% saline with 20 mmol potassium
chloride during the first 12 hrs, followedby another 3 units
in 24 hrs. Her serum sodium on the the second day was 128
mmol/1 and reached a peak of 136 mmol /1 the third day.

Five days after the initial presentation, shewas found tobe
grossly ataxic. She had coarse tramor with slurred speech.
She was extremely prostrated and was started on
nasogastric feeding. Neurogical examination revealed gross
incoordination, brisk reflexes throughout with extensor
plantars. Camputed tamogram of brain on the second day
of onset of neurological symptams was found to ke normal .

Magnetic Resonance imaging of brain done after twelve
days of onset showed prominent high signal in pons and
basal garglia in T, weighted and fluid-atteruated inversion
recovery (FLAIR) images. T1 weighted images showed
hypointensity in pons with minimal enlargament (Figure 1
and 2) .The MRT findings suggested osmotic myelinolysis
(pontine and extrapontine) which developed as a
carplication of rapid correction of hyponatraamia.

At two months follow-up, the patient hadmild dysarthria
and was walking with sugoort. She was put on rehabi litating
prhysiotherapy with which she improved gradually.

* Professar of Mdicine (Neurology Uhit), ** Professor and Head, Department of Medicine, *** Associate Professar,
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Fig. 1: T1 weichted image showing pontine hycodensity.

Di .

OS is a well-recognised clinical entity and is a dreadful
carplication that classically occurs several days after
aggressive therapy for hyponatraemia. It has also been
described in patients who are treated for hypermatraemia
and in individuals with a prolonged period of
hyperosmolality®. Adams et al while introducing the
concept of central pontine myelinolysis described a
symretrical butterfly- shaped patch of demyelination
within the dorsal basis pontis’. The histological picture

Fig. 2: T2 weighted image showing pontine hyperintensity with
minimal enlargement.

shows symmetrical demyelination with gliacytic
proliferation and decanposition of fat withinlasis pontis
with intact neurons. As the name suggests, CEM is due
to dissolution of myelin sheaths and sparing of the axons
within the central aspect of basis pontis. Cell death is
however, not confined to the pons, and extrapontine
extension has also been identified. Improvement in
clinical parameter may occur with recession of
myelinolysis’. There is a notable absence of scavenger
cells in this extensive myelinolysis which indicate an
apoptic process (a form of cell death with minimal

inmmune response) .

Classically, CRVis associated with dysarthria and dysdhagia,
dve to corticdoulbar fibre involvarent, and quadriparesis
dee to corticospinal tract lesians. Extrgoontinemyelinolysis
1is characterised by trenor and ataxis®. In extrare cases, a
Mocked-in syndrare’ is present™.

Before the advent of CT scan, antemortem diagnosis of
CPM was very difficult. The CT shows hypodense
shadows in the centre of the pons. Presently, the diagosis
is confimmed by magnetic resonance imaging. The lesion
(both pontine and extrapontine) apeears as hypointense
on Tl weighted images and hyperintense and
synmmetrical on T2 weighted images. The lesions are non—
contrast enhancing. MRT findings tend to lag behind the
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clinical features in some cases even by weeks™. In the
early phase, CT and MRI findings are often missed as the
denyel inating patches are not clear until 2 weeks, and
therefore a repetition of neuroimaging after 10 - 14 cays
can help confim the clinical suspicion. Similarly, MRT
findings may persist for months after clinical ramission®.
CPM should be considered in patients suffering from
chronic alacholism, electrolyte disturbances, as well as
liver transplant patients presenting with brainstem
symptoms even in absence of CT or MRI findings. The
MRI changes are also not relevant for prognostic

purposes®.

Repid correction of osrolar deficiency together with deficit
in organic osmwolytes makes the brain cells — particularly
oligodendrocytes — at risk of cell shrinkage, and hence
damyelination. Alocholics and malnourished patients have
a greater deficiency of osmolytes and hence a greater risk
of cell shrinkage”.

The following formuila is useful for working-out the rate of
infusion of the chosen infusate'® and to measure the serun
sodium concentration every 3 hrs. The aim is to raise the
serum sodium concentration between 1 mmol and 3 mmol
(meximum) every 3 hrs. The rate of correction should not
exceed 10 ol /1/day.

(Inflsate N + Infisate K) —SenmNe

Cherce in senmE =
Tallmnater [) 1.

The management of patients with CPM and ODS is
prolonged neurorehabilitation. In addition to the
general ly applied therapeutic measures, there are four
additional treatment modalities. These are
admninistration of TRH, plasmepheresis, corticostericds
alone or in corbination with plasmapheresis, as well
as intravenous inmunoglobulin — however, there is no
specific choice! .

The OLS is a camplication of treatment of patients with
life-threatening hyponatraemia. It occurs as a
consequence of a rapid rise in serum sodium thereby
contributing to raised serum tonicity. Sodium rise need
not be in excess of 10 mmol/1/day to avoid this
condition to develcp.
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A Rare Camplication of Pulmonary Tuberculosis
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Abstract

We repart a case of lower leg deep vein thrarbosis (DVT) in a young patient without any risk factors. Patient also had conoamitant
with such a rare association with significant thergpeutic inplicatians.

Key words: Pulmonary tuberculosis, Desp vein thrambosis.

Introduction

Pulmonary tuerculosis is known to cause a wice variety of
local amplications, sare of whichmay ke 1ife-threatening.
However, systemic haematological caplications are rarely
dearonstrated with pulmonary tuberculosis (PIB) . Qur case
highlights the occurrence of deep vein thrambosis in a
patient with severe pulmonary tuberculosis, a significant
but rare association posing a diagnostic dilenma.

Case summary

A 21-year-old male patient presented to the medical
outpatient department with 2 weeks history of productive
cough and high grade fever. Patient was a non-addict
without a relevant past history of any disease. Chest
examination revealed crepitations in the left ugper 1dce
areas. On investigation, the patient had leucopenia with
elevated ESR and normal differential count. Peripheral
smear showed adequate platelets with absence of malarial
parasite. Frontal chest radiograch (Fig. 1) showed a non—
hamogeneous goacity in the left yoper 1doe, suggestive of
amsolication.

Patient was started on erpirical parenteral 3rd generation
cephalosporin, while sputum reports were awaited.
Mearmhile, spoutum for acid-fast kacilli by Gldoot’ s methods
was positive, and the patient was started on 4 drug anti-
tuberculosis treatment (AIT) (ethambutol, isoniazid,
rifampicin and pyrazinamide) daily regimen as per body
weight.

Since the patient continued to e febrile intermittently
while on ATT, a bronchoscopy was done which was a normal

study, but bronchial lavage grew Methicillin resistant
Staphylocoacus aureus (MRSA) , sensitive to clindamycin and
rifampicin. An aporopriate antibiotic switch was made as
per the sensitivity report.

Tre patient carplained of pain inhis left alf five days after
starting ATT. A doppler study of the lower linbs showed a
thrarous in the venee caitans of the posterior tibial artery
with extension into the popliteal weins (Fig. 2) . ProteinC
antigenic assay levels were 65 per cent (nomal value 58 —
148%) and protein S antigenic assay level was 72 per cent
(normel value 58 - 148%) , bleeding time was three minutes
and clotting time was four minutes. However, fibrin
degradation product (FDP) was elevated with decreased
antithrombin ITI. Patient was treated for DVT with
unfractionated heparin alongwith sugportive measures on
the next day. On the 8th day oral anticosgulant warfarin was
added to heparin. Heparin was stopped after 10 days (after 2
days of overlap) and oral anticoagulant continued with
nonitoring alongwith ATT. A repeat dogpler study after 10
days of treatment with heparin showed absence of thrarbus
with normal flow and phasic variation with respiration and
augnentation with distal carpression (Fig. 2) . The patient
showed gocd response to ATT with sputum conversion after
2 months and cure after 6 months of treatment without
recurrence of DVT or any further canplications.

Di .
Pulnonary tuberculosis (PIB) is one of the most prevalent
chronic infectious disease in India and worldwide. The
nmortality rate in pulmonary tuberculosis is high in those
with advanced disease and in presence of conplications.
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Local pulmonary complications like haemoptysis are
frequently encountered by treating physicians during the
management of pulmonary tuberculosis. However,
systemic camplications like vascular and haamatological
abnornmalities are uncommon in pulmonary
tuberculosis. Although haematological abnormalities
often co-exist with miliary tuberculosis, they are
unconmon with fibro-caseous pulmonary tuberculosis
as in our case. Systemic haematological complications
reported rarely with PIB are disseminated intravascular
coagulation (DIC) and deep vein thromcosis as doserved
inour patient.

e

Fig. 1: Frontal chest radiograph showing a non-homogeneous
qeacity in left yqoer Idbe, suggestive of ansolichtian.
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Fig. 2: Image A: shows intraluminal thranbus in the venae
aomiitans of posterior tibial artery in the distal part extading
rartially intopgoliteal vein.

There have been few reported associations between PIB
and disseminated intravascular coagulation. Studies have
shown subtle changes in blocd rheologic properties and in
the haemostatic system in patients with PTR'. A study by
Kaminiskia et al showed erythrocyte oedeama, their more
rapid depletion, lower resistance, and higher aggregation
which is accompanied by increased haematocrit and
nomal erythrocyte count. There was also an increase in
activated partial thradboplastin time (APIT) and thrarbin
time, a reduction in the values of the prothrarbin indices
ard antithranbin ITT activity. The filrinogen levels are within
nomel limits or reduced despite an increase in other acute
phase reactants, followed by the appearance of large
amounts of blocked fibrinogen in the blood.

The analysis of the above findings enabled the authors to
regard these changes as a sign of latent DIC syndrare. This
is clinically supoorted by an incidence of 3.2% of DIC in
culture proven tuberculosis’, but mortality is high (63%) in
these patients. There have also leen isolated reports of DIC
due to antitiberculous drugs, praoably rifampicir?.

Tt is also postulated that association between inflanmation
and haemostatic changes arising in pulmonary tuberculosis
can result in hypercoagulable state which may predispose
to desp vein thrarbosis. Sequential analysis ina central
group with active PTB showed anaemia, reactive
thrombocytosis, elevations in plasma fibrinogen
degradation products (FDP), tissue plasminogen activator
ard inhibi tors with depressed antithrarbin ITT levels which

MI13 Tis0.112L

Image B: shows nonmmal flow in politeal vein and phasic variation
with resoiration.
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appear to favour the developrent of DVT in PTR'.

Studies have also demonstrated that these
haematological parameters worsen during the first 2
weeks of therapy inmany cases, but they nommalise after
amonth of anti-tuberculous therapy. The return of these
haematological parameters to a normmal level is a good
indicator of disease control and they correlate with
sputum conversion in sputum positive tuberculosis
patients. As in our case, sare authors correlate the risk
of developing deep vein thrarbosis increasing with the
severity of pulmonary tuberculosis’®. Cases of deep vein
thrambosis have been reported in patients with intra—
abdominal lymphadenopathy of tubercular aetiology®.
High frequency of anti-phospholipid antilbodies detected
in patients with tuberculosis and deficiency of protein-S
isalsorenticned in the literature’ . Incritically 111 patients
with tucerculosis, the degree and rate of spontanecus
and stimulated platelet aggregation are decreased
which perhaps creates an additional pre-requisite for
progression of microthromoogenesis.

Studies have also damonstrated a possible association
between DVT and use of rifanpicin with a relative risk of
4.74 in patients treated with rifampicin containing
regimens®. This does not contraindicate the use of this
drug in patients at risk, but such patients should be
SLJEEI'\/‘CLSGj' .

It is recommended not to use routinely deep vein
catheters in patients with severe tuberculosis, and
potential value of heparin proghylactic therapy is also
stressed to prevent venous thrombosis and its
complications in patients with severe pulmonary
tuberculosis. It is possible that one of the causes for
sudden unexplained deaths in patients with tuberculosis
may be undiagnosed pulmonary thromboembolism
secondary to clinically asymptomatic DVT.

In our case, association between DVT and pulmonary
tceraulosis is plausible as the patient was a young patient
with no specific risk factors for DVI; other causes for DVT
were ruled out systamatically. Cocurrence of DVT coincided
with development of extensive pulmonary tuberculosis,
and DVT resolved alongwith improvement in pulmonary
tuberculosis with symptamatic treatment alongwith anti-
tucerculous drugs without recurrence.

Qur case highlights the risk of deep vein thrombosis
develgoing in patients with severe pulmonary tuberculosis
even in the aosence of specific risk factors. We aenchasise
the potential seriousness of this underreported
Phenarenon, need for establishing an early diagnosis, and
institution of prampt treatment for desp vein thrabosis
while continuing the antituberculosis treatment.
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C-ANCA (Antineutrophil Cytoplasmic Antibody) Vasculitis with
Tubercular Osteamyelitis
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Abstract

A 37-year-old male with tubercular osteanyelitis presented with rashes and palpable purpura which were considered to be drug-
induced. The presence of RBCs in urine examination prampted a search far the underlying cause. The case was ultimately diagnosed
as cytogplasmic antineutrophil cytoplasmic antibodies (c-ANCA) positive vasculitis. This case illustrates that uncamon cases of c-

Keywords: Microsoopic polyangiitis, c-ANCA, REC casts.

Introduction

Microsoopic polyangiitis (MEA) isa smell vessel vasculitis
affecting lungs and kidneys'. It is a necrotising systemic
vasculitis with few or no immune complexes. Other
systems that may be involved are nervous system,
gastrointestinal system, and skin'. We report an

uncommon association of ¢—ANCA positive microscopic
polyangiitis with tubercular osteamyelitis.

Case report

A 37-year-old male presented to the out-patient
department with a discharging sinus from the right tibia.
Pus culture and polymerase chain reaction (PCR) from
the sinus revealed Mycobacterium tuberculosis. The
patient was started on 4 drug anti-tubercular therapy
(rifampicin, ethamoutol, pyrazinamide, and isoniazid) on
diagnosis of tubercular osteomyelitis. He remained
asymptomatic initially, but presented with fever,
arthralgias, skin rashes, epistaxis, and haemoptysis three
nmonths later.

On examination, the patient was febrile, pale, with
palpable purpura over the extremities. Other systemic
examination was unremarkable. Provisional diagnosis
of tubercular osteanyelitis with drug—induced purpura
was considered. His rifampicin and ethambutol were
stopped and he was treated with 3 drug ATT
(pyrazinamide, isoniazid, and prothionamide) with
Steroids.

Investigations revealed anaemia (Hb 8.0 g%),
leucocytosis (TIC 16,600 i), raised ESR (98 mm in 1st
hour by Wintrobe method) with normal kidney and liver
function tests. His ELISA for HIV 1 and 2 were negative.
Urine examination showed RBC casts and dysmorphic
RBCs. Soutim for acid-fast bacilli, bronchealveolar lavace,
chest x-ray, CT thorax, pulmonary function tests were
normal . Now, possibility of microscopic polyangiitis was
considered, and subsequent investigations showed
negative ANA, positive cANCA, necrotising
glarerulonephritis on renal bicpsy and leucocytoclastic
vasaulitis on skinbicpsy.

A final diagnosis of microscopic polyangiitis with
tubercular osteomyelitis was made. The patient was
treated with steroids, cyclophosphamide alongwith
antitubercular treatment. 3 and 6 months follow-up
showed significant clinical improvement.

Di .

Microscopic polyangiitis is the most common ANCA-
associated small-vessel vasculitis and is characterised
by the presence of ANCA and few or no immune
deposits in the involved vessels”™. The kidneys are the
most commonly affected organs in 90 per cent of
patients who have this type of vasculitis® °. Patients
present with variable combinations of renal
manifestations, palpable purpura, abdominal pain,
cough, and haemoptysis’.
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Other illnesses that manifest with similar symptans are
Wegener’ s granulomatosis, microscopic polyangiitis,
Goodpasture’s syndrome and systemic lupus
erythematosus. ANA, anti-dsDNA, ANCA, anti-GBM
antibodies form the important initial serological tests.
SLE patients are accompanied by high ANA and anti-
dsDNA titres and reduced camplement levels. A positive
serological test for ciradating anti-@Mantibodies is seen
in Goodpasture’ s syndrome. ANCA are the antibodies
directed against specific antigens present in the
cytoplasm of neutrophils. Perinuclear antineutropchil
cytoplasmic antibodies (p—-ANCA) are the antibodies
reactive with myeloperoxidase (MPO), elastase, or
lactoferrin, and are terred as perinuclear. Antibodies to
serine proteinase-3 give diffuse cytoplagmic staining to
immunofluorescence and are called c-ANCA®. Diagnosis
of microscopic polyangiitis is based on histological
evidence of vasculitis with canpatible clinical features
of miltisystem disease’.

This was a diagnosed case of tubercular osteomyelitis
on antitubercular treatment. His purpuric rashes, and
arthalgia were attributed to the drugs ethamboutol and
rifampicin. It was the presence of dysmorphic RBCs and
red cell casts which prompted us to investigate the
patient for small vessel vasculitis. Therefore, urine
examination in patients presenting with constitutional
symptoms and pulmonary manifestations is mandatory.
This case is also a reminder to consider diagnostic
possibilities other than drug—-induced purpura in patients
on anti-tupercular treatment.

Tt may ke difficult to clinically differentiate drug-induced
purpura from microscopic polyangiitis, however, the
distinction is vital for initiating gooropriate therapy and
preventing serious morbidity or mortality. Useful
differentiating features include renal involvement, lung
involvement and musculoskeletal system involvement
with ANCA positivity as in this case. Drug-induced vasaulitis
usually develops within seven to 21 days after a drug is
started andmay be confined to the skirr’. Skin lesions are
icentical to those seen in systamic smell vessel vasculitis.
Drugs cause approximately 10 per cent of vasculitic skin
lesions. Drugs that havelbeen inplicated include penicillin,
aminopenicillins, sulphonamides, allgourinol, thiazides,
quinolones, hydantoins, and propylthicuracil®. Sare drugs,

such as propylthiocuracil and hydralazine, appear to cause
vasculitis by inducing ANCA®. In the reported case, the
signs and synptoms suggestive of systemic involvement
appeared one month after the start of drug therapy, that
is, later than the projected time for develoarent of drug-
induced vasculitis. Secondly, ATT has not been inplicated
in induction of ANCA or small vessel vasculitis. It has
however been associated with drug-induced lupus. In our
case, AIT is unlikely to ke the offender as our patient was
ANA negative.

Absence of granulomas distinguishes microscopic
polyangiitis fromWegner’s granulamatosis. Rbsence of
eosingohilia and lung infiltration alongwith absence of
asthma-like symptoms or upper respiratory system
involvement rules out the possibility of Churg Strauss
syndrare’ &.

The association of cANCA positive vasculitis with
tuberculous osteamyelitis has not been reported in the
literature to thebest of cur knowledoe. In the Tndian context,
given the Ubiquity of pulmonary tuberculosis, haamoptysis
is frequently interpreted as pulmonary tuberculosis
particularly when extrapulmonary tuberculosis is present.
A rare disease thus masqueraded as a common clinical
ety

A rgpid diagnosis of ANCA-asscciated arell-vessel vasculitis
is critically important, because 1ife-threatening injury to
organs often develops quickly. This can be mitigated
dramatically by inmunosuppressive therapy” °. This case
report illustrates the importance of urire analysis inpatients
with systemic vasculitis like features. Ahigh index of
suspicion, early diagnosis, andpraypt institution of thergpy
may decrease both morbidity and mortality of these 1ife—
threatening group of amall vessel vasculitis syndrares.
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Abstract

Cararary artery irvolvement as initial presentation of Takayasu’s arteritis is rare. Axillary artery stenosis and iliac artery involvement
are also rare sites of the disease. We repart a youngmale patient with Takayasu’s arteritis with presenting feature of coranary artery

disease, who also had involvement of left axillary artery.

Introduction

Tekayas\!' s arteritis (IB) isa formof larce vessel non-specific
granulamatous panarteritis known as “pulseless disease”,
“Occlusive thronboaortopathy”’, “Martorell syndrare”, or
“Won—specific aortoarteritis”. Tt is a chronic inflanmetory
disease of unknown cause which predominantly affects the
aorta ardmain branches'. There is granularatous vasculitis
of medium and large arteries. Stenotic lesions are more
commeon; however, mixed lesions and dilatation leading to
aneurysm formation may also be seer?. Most of the patients
present with decreased/dbsent pulses and blood pressure
differences. Ve report a case where the initial presentation
was due to involvenent of coronary artery.

Case report

A 27-year-old male presented with 2 years history of
retrosternal chest pain on exertion, which became more
frequent over the past 2 months. He occasionally
canplained of numoness of the left ugper linb. However,
there was no history of pain, claudication, or loss of power
of limb. This patient also had generalised weakness and
nelaise for the last 2 months. There was no history of fever,
arthralgias, dyspnoea, syncoee, blurring of vision. He was
non—smoker, non—diabetic, and normotensive.

The thysical examination revealed fecble left brachial and
radial pulses. All other perirheral pulses were palpable and
equal in volure. There was no radio-femoral delay.

The blood pressure in the right arm was 110/70 mm Hg
and 84/40 mm Hg in the left arm. Bruit was present over
the right carotid, left ugeer abdaren, and richt femoral
arteries. On cardiac auscultation, apansystolic mumur
(grade TII/VI) was heard at the apex and radiating to back.

Rest of the examination including fundi was nommal.

Laboratory investigations revealed a normal haemogram
and ESR of 60 nm/1st hour. Blcod sugar, renal, and hepatic
parareters were normal . Cardiac enzymes and lipid profile
were nomal. CRP was negative. Mantoux test was negative
and VDRL was non-reactive. Anti-nuclear antibody was
positive, anti-ds INA and ANCA were negative. Rheunatoid
factor was also negative. HOG showed T wave inversion and
ST segment depression fromV, - V,. Echocardiography
revealed mocerate MRwith akinesia of left ventriaular wall
ard of posterior and inferior interventricular spectnumwith
dilated IA. The IV ejection fraction was 38%.

The patient was subjected to coronary angiography
alongwith thoracic angicgraphy. 2An 80% ostial stenosis of
the left main coronary artery (IMCA) was found. There was
also 80% blockace of the left axillary artery. No significant
stenosis of the subclavian or other branches of the aortic
arch were seen.

MR angiography of the thoracic and abdominal aorta
depicted long segment irregular narrowing of the
abdominal aorta in the distal part with tapering and a
corrugated appearance upto the aortic bifurcation. The
origins of bilateral camon iliac arteries were also narrowed
with greater narrowing on the right. A focal saccular
aneurysm arising fram the abdaninal aorta on the left-side
Joproximately 2.5 ans above the origin of left remal artery
was also detected with no evidence of dissection, thrarous,
or calcification in the aneuryam. The carbination of clinical
findings, laboratory results with slightly increased
inflammatory parameters, and typical changes on thoracic
angiography and MR angiography led to the diagnosis of TA
with ostial stenosis of IMA.
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The patient was treated with steroids in a dose of
prednisolane 1 mg/kg/day. He was also given anti-platelets
and coronary vasodi lators. He was advised coronary artery
bypass grafting ((ABG) for the coronary lesion.

Di .

TA a rare disease but more frequent in South-east Asia,
India, andMexico; is predaminantly seen in females, with
female: male ratio of 9:1. However, in India, a greater
percentage of male patients have been doserved with F:M
ratiovarying fran1:58:1 to 3:1 invaricus studies’. Themean
ae at presentation is 30 years, ranging fran4 — 63 years.
Two stages of the disease process have been described. A
systemic or “pre-pulseless” phase characterised by non—
specific symptans followed by a sclerotic or pulseless phase
during which vascular insufficiency develops with
diminishedpulses, especially in the ygper limos and bruit
over diseased arteries®. The mechanism of vessel
involvarent are secondary to thickening of large vessels
seaonchry to filbrosis of all three vessel layers. This leads to
narrowing of the luren, which is often multi-segmental
with nommal areas in-between.

The aetiology of TA remains doscure. Tucerculosis, viral
infection’, and immunological dysfunction have been
implicated, but the exact stimilus for activation remains
uncertairr.

The clinical features may e non—specific in the formof

4\

Fig. 1: MR angiography of thoracic and abdaminal aorta showing
Iong segment irregular narrowing of abdaminal aorta.

fever, malaise, night sweats, etc., and may be specific
depending on the vessel irnvolved. Decreased/absent pulses
and blood pressure discrepancies agpear. The patient may
present with singular or canbination of cerebrovascular
disease, ocular disorders, pulseless disease, atypical
coarctation, renovascular hypertension, aneurysm
formation, and pulmonary irvolvemrent> €. Various diagnostic
criteria have been proposed, the latest being modified
diagnostic criteria by Sharma et al in 1995'. Angicgraghy
ramains the gold standard for diagnosis of disease, but the
ability tomeasure disease activity is limited.

The most common clinical manifestation of TA is the
affection of aorta and its main branches, but the
irvolvament of coronary arteries is alsowell known though
rare, and can be fatal. The incidence of coronary artery
involvement has been reported to be 9% to 12%°, and is
doserved mainly in autopsy cases because coronary artery
disease isusually not evident until the coourrence of angira
pectoris, myocardial infarction, and congestive heart failure.
However, there are only a few cases published where a TA
initially presented with coronary symptars as seen in our
atiat.

The first case of corcnary involvement was reported by
Froving and Loker? . Angina pectoris in TA is usually caused
by involvement of proximal segments of coronary arteries.
Coronary artery irvolvament aonsists mostly of stenosis or
occlusion of coronary ostia (73%) followed by non-ostial
proximal lesions (18.5%)%. Angina pectoris may ke related
to extrinsic carpression of the coronary tree or a steal
prenarenon™ . Narrowing of the coronary arteries is mainly

Fig. 2: Showing 80% astial stenosis of left main coronary artery
(IMA) .
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due to extension of the inflammatory processes of
proliferation of the intima and contraction of the fibrotic
nedia and adventitia fram the ascending aorta. Diffuse

lesions of the coronary artery and coronary artery aneurysm
seem to be very rare in TAZ.

This male patient presented to us with classical symptans
of coronary artery disease. However, in view of young age
ard absence of well known risk factors, i.e., hypertension,
diabetes, and snoking, further investigations® were done
and he was found to have TA with predaninant involverent
of axillaryarteries, aodmirel aorta, adbilateral iliacarteries.
Coronary artery disease as an initial presentation of TA is
rare (K 12%of cases) . Also, axillary artery stenosis ard 1liac
artery irvolvanent are rare sites of disease in TA.

This case highlidhts the enigratic nature of TR, and reiterates
that a high irdex of sugpician is required in clinical practice
tomake an early diagnosis of the disease.
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Abstract

Metastasis of lung cancers to jaw banes — especially in famles - is an extramely rare phenanenon. Analysis of literature shows that
the most frequent primary site for metastasis to jaw banes are hreast in famles, followed by thyroid and kidney; lung being extramely
rare primary site for metastasis to oral regian. We repart a case of 60-year-ald lady who presented with a painful jaw swelling with
minimal chest symptams and was later diagnosed cytologically to have a metastatic tumour in the mandible that originated fran

lung adenocarcinama.

Key words: Metastasis, Adenocarcinam, Lung, Mandible, Jaw.

Introduction

Metastatic tumours to the jaws and oral tissues are
uncommon and represent less than 1% of all malignant
turours affecting the mouth!. Nevertheless, they do occur
at times, and when a malignant tumour is encountered in
the mouth, metastasis must be considered in the
differential diagnosis. Worth and Iichtensteir? have stated
that metastatic or secondary carcinoma is the most
common malignant tumour of bone. Despite this,
metastasis tomandible is extramely rare’. Bhaskar' stated
that less than 1% of all malignant tumours of the body
netastasise to the Jjaws.

Primary carcinama metastasising most frequently to the
Jjaws are frombreast (33%), thyroid (18%), kidney (16%),
prostate inmales (6%) and colon (6%)°.

The preferred sites for the metastasis of adenocarcinama
lung are adrenals, WS, liver, andboes. The favoured sites
for bone metastasis are ribs, vertebrae, and longbones of
legs and amms. Very few cases of metastasis to jaw bones
from primary in the lungs have been reported in the
literature; none of themwere farales.

The purpose of this report is to present a
cytopathologically proven case of adenocarcinoma of
the lung with metastasis to the mandible; and to alert
the clinician that any swelling in the jaw bones in an
elderly patient could ke netastatic.

Case report

A 60-year-old female was referred by a dentist with the
complaints of non-productive cough and exertional
dyspnoea of 2 months duration. She also complained of
chest pain —dull aching type — on the left—sice anteriorly,
with no radiation, since one month. The patient had two
months history of gradually progressive swelling and dull
aching pain over the left mandible for which she
consulted a dentist. There was no history of fever,
dysphagia, hoarseness of voice, or haamoptysis. Clinical
examination revealed a swelling over the anterior aspect
of left mandible, near the angle. Tt was 5 x 3 anin size,
hard, fixed to the bone, with no movement in any
direction, and was slightly tender. There was no redness
or pus discharge. Chest examination showed decreased
breath sounds on the right-side with dull percussion note
in the right inter-scapular area and mid-axilla, whereas
there was stony dull note in the right infra-scapular and
lower axillary regions. There was also a palpable lymph
node in the left cervical region whichwas 2 x 3 am in
size, hard, fixed to the underlying skin, and non-tender.

Plain radiograph of the jaw revealed a poorly defined
osteolytic lesion at the angle of the mendible (Figure 1).
Computerised tomographic scan (CT scan) of the jaw
damonstrated expansile mixed lytic/sclerotic mass lesion
in the angle of mandible with perforation of the lateral
cortical plate of the mardible.
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Fig. 1: Plain X-ray jaw showing osteolytic lesion at the angle of left
mandible.

Chest radiograph showed a homogeneous opacity
involving the entire mid-and lower zones of the right lung
with blunting of the right costophrenic angle and non-
homogeneous infiltrates in the left upper zones with
erosion of the posterior aspect of the 5th rib.

CT scan of the chest showed a heterogeneous mildly
enhancing mass in the superior segment of right lower
ldbe with right-sided pleural effusion with collapse/
consolidation of the right upper and middle 1ckes with
parenchymal nodules in the left lung with sclerotic lesions
in the bodies of miltiple dorsal vertebrae and posterior
ageect of left Sthrib (Figure 2) .

Fig. 2: CT scan thorax showing a heterogeneous enhancing mass
lesion in the right Iower Idbe with right-sidedplewral effusion with
sclerotic lesians in dorsal vertehrae ardposterior aseect of the left
Sthrib.

Fine needle aspiration cytology (ENAC) from the left
mandibular mass and cervical lymeh node revealed well—
defined acinar structures camposed of round cells and
abundant cytoplasm. Nuclei showed pleomorphism,
hyperchromasia, and prominent nucleoli — features

consistent with adenocarcinama (Figure 3) .

Bronchial aspirate cytology was done that showed

cytological features similar to the mandibular lesion
(Figre4).

Fig. 3: FNAC of mandibular lesion showing well—-defined acinar
structures having abundant cytoplasm and hyperchramatic to

L |

Fig. 4: Braxhial aspirate cytology aonsistant with adenocarcinama.

The cytological finding of the lung tumour was campletely
camnpatible with that of the mandibular lesion which was
finally diagnosed to be an adenocarcinoma of the lung
metastatic to the mandible.

Di .

Lung cancers are characterised by insidious onset,
difficulty in detection, earlymetastatic spread, and poor
prognosis®. Although bone metastasis from
adenocarcinoma lung is quite common, nevertheless,
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very few cases of metastasis to jaw bones have been
reported. The most frequent origin of jawmetastasis in
famales is the breast, followed by thyroid and kidney. No
such case of metastasis to mandible from
adenocarcinoma lung has been reported in females®.

Pathogenesis of metastasis to jaw bones is unclear but
possible predilection for mendible is due to large amount
of red bone marrow and increased flow of the circulating
blocd. Most of the red marrow in the jaws is found in the
nmendibular third molar region that is most often involved
in metastatic spread’. Metastasis to the jaw bones may
produce a variety of signs and symptoms including
swelling, pain, loose teeth, and paraesthesia. Inmany
instances, only swelling is the notable symptam. Clausen
and Poulsen® found 12 cases of histologically verified
metastatic carcinoma to the jaws which were more
common in females but none were from the lungs. The
most common symptoms were pain and swelling, but the
most significant symptom was paraesthesia of the
mandible.

Bore netastasis shows two main radiographic ageearances:

1L Frank destruction of an area of bone with new bone
formation within the lesion or adjacent bore.

2 Aopearance mimicking osteamyelitis characterised by
presence of many areas of destructiorf.

Most of the bony metastatic lesions are osteolytic and agoear
radiolucent on the radiograph; those of the prostate and
breast may be osteoblastic and appear radio-cpadque.
Metastatic tunours in the jaw bones are difficult to
recognise for a nuncer of reasons, such as:

1L The lesions are centrally located in the bore.

2 There are very few subjective symptoms except at a
very late stace.

3 Radiographs are usually non—specific

Consequently, metastatic invasion many-a—times has been
erroneously diagnosed as various types of cysts, benign
tmours, or infective lesions.

In this case, the patient had clinical features of coudh,
dyspnoea, chest pain, alongwith pain and swelling of the
anterior aspect of the mandible. CT of the mandible
demonstrated mixed lytic and sclerotic lesion of the
nmandible, and CT thorax showed a mass lesion in the lung,
and both the lesions were later confirmed to be
adenocarcinama on cytological examination.

In conclusion, this case highlichts a very rare ocourrence of
mandibular metastasis from lung adenocarcinoma in an
elderly female, and thereby enphasises that metastatic
tumours should be oonsidered in the differential diagnosis
of a destructive lesion of the mardible.
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