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“I regard consciousness as fundamental. I regard
matter as derivative from consciousness. We cannot
get behind consciousness. Everything that we talk
about, everything that we regard as existing,
postulates consciousness.”

– Max Planck.

Human body is immaterial-mental and spiritual (spirituality,
defined as sharing and caring).  In other words, the human
body is a happy colony of 50-100 trillion individual human
cells, which individually is capable of living independently
as it is equipped with all that a normal human being is
endowed with. In fact, they did live as independent
individuals for millions of years before coming together as
this colony called the human body today. Naturally, each
one of those cells is capable of doing all that we, as human
beings, can do. In keeping with the universal philosophy of
sharing and caring, human body also is home to trillions of
germs of all hues and shapes, which have become a part of
us. It is predominantly they that keep our immune guard
(security system) in top gear. The human meta-genome,
therefore, consists of about twenty-five thousand human
genes along with trillions of germs’ genes-germinomes,
virinomes, metabolomes and so on1.  Mind and body,
consequently, are not separate entities. They are one and
the same, hereinafter called the mind-body.

Every human body cell loves another cell of its own body
as well as cells of other human beings because we are
but the parts of the same whole, the universal energy,
called universal consciousness. Thank God, we have an
immune guard; as otherwise, we would have all become
one large syncitium-cell mass! One must remember in this
context that energy and matter are but the two faces of
the same coin (E=M or a-duality) as described by Hans
Peter Durr2.  Anatomically, some cells have to look different
from others; especially cells in different organs have
different shapes but, physiologically they all work alike.
Do not be surprised to know that even cancer cells work
exactly like our normal body cells; cancer being, in that
sense, a repair mechanism of the body following any
injury, going astray not realising when to stop3!

The dynamic human body runs on oxygen, food, and the
electromagnetic energy from the Sun. The battery of every
cell resides in the mitochondria of the cells and is being
continuously charged by the Sun’s electromagnetic energy.
Curiously, the speed with which this energy signal travels
is a whopping 186,000 miles per second while our chemical
signals of therapeutic drugs travel at the rate of one cm
per second! The body does not recognise the reductionist
chemical molecules from outside. They are considered as
not self. The body tries to reject the chemical molecules
by sending them to the liver for detoxification and
excretion from the system, the so called first pass effect
in pharmacology4. It is not, therefore, surprising that the
present day therapeutic drugs are one of the leading causes
of liver damage and death!

Human life starts when the first cell, the zygote, the
product of father’s sperm and mother’s ovum, gets its
signal from the universal energy (consciousness) through
its cell wall antenna. Death is when the same signal leaves
the cell for good, may be to enter another new cell
elsewhere! Human life, therefore, is like a picture in the TV
screen. Whereas the picture in the screen can do all that it
could while it is seen there but the person is not inside
the TV box. It is the energy waves of the TV actor that are

Fig.1: Plasma membrane structural components (Thanks to Google.com)



producing the effect in the TV box5.

Similarly, this world is also a drama with changing scenes,
called Whirlickiet in German or Maya in Indian philosophy.
When the universal energy leaves the cell wall antenna,
the human being dies, may be the same energy enters
another new cell elsewhere! Again, the TV analogy is very
apt.  When one switches off one TV the picture dies there,
but if one switches on another TV immediately, the same
picture will reappear there.

This new science of man makes us understand humans
better than the old science of statistical reductionism,
where we were looking at the bits and pieces of the body
parts to make an assessment of the whole. The existing
so-called science of modern medicine tries to understand
the human body like a motor car engine with different
parts doing different things. Little do we realise that in
this dynamic universe the bits need not (do not) make
the whole. Science of today, being just one of the methods
of understanding nature, is only a poor depiction of what

happens in nature, thanks to its reductionist concept and
the linear mathematical model. Science, after all, is making
models, mostly mathematical constructs, which, with the
verbal jargon, are supposed to work. But, they do not work
that way in reality. That is why our present science of man
does not understand man at all. “There is no science of
man”,  wrote the Nobel Laureate Alexis Carrel, in his
celebrated book, Man the Unknown6.  The new science of
man, which I have been propagating for the last one
decade and more, described above, is the way forward7.  I
hope it will change the whole disease management
strategy from chemical drugs to energy based
therapeutics and herbal medicines of the East (these are
accepted by the body as food).

Organ-based anatomical understanding, dividing doctors
into specialists, has come in the way of progress. It is headed
for disintegration as per the second law of thermodynamics
which proclaims that anything that divides eventually
disintegrates! Thinkers like Mary Tinnetti of Yale and a few
others feel that the present misunderstanding of man has
resulted in over-treatment, under-treatment and/or,
sometimes, even mistreatment of illnesses8.  Illnesses are
but altered energy patterns in the body which could now
be set right using energy methods. The energy pattern, both
normal and abnormal, could all be studied using the Bio-
Photon Camera of Fritz-Albert Popp. One is healthy when
the body cells are in synch and one is unwell when they are
out of synch9. For clinical purposes, health could be defined
as “enthusiasm to work and enthusiasm to be
compassionate.” Our aim in the future has to be Whole
Person Healing, or WPH, which has been now accepted as
official word for future healing by the Institute of Medicine
in the USA in their February 2010 meeting. WPH was coined
by the Late Professor Rustum Roy, a founder member of
IOM, representing the American Academy of Science.

In our organisation, The World Academy of Authentic
Healing Sciences, we have been developing various
energy healing methods using both known energies and
some occult energies as well with excellent results. Some
of these are already published. Recent work has also
clearly shown that faith in the doctor (may be in
something superhuman – God if you will, also) works
wonders in pain relief due to release of endorphins from
the forebrain10.  Faith does heal! More work needs to be
done before we can sit back and relax. That said, I must
hasten to add that we still need emergency trauma care
and many other emergency situations along with some
basic corrective surgical methods from the old medical
armamentarium. Together, they will become the post-
modern medical system of the future. Science is change
and every new system needs to be refined on an ongoing
basis as knowledge advances almost every day with

Fig. 2: (Thanks to Google.com)

Fig. 3: (Thanks to Google.com)
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newer information coming in.

With the birth of this new science of man and better
understanding of human physiology time is ripe now to
refute all old dogmas in modern medicine to usher in a
new era of the post-modern medicine, which I hope will
make mankind happier and will become patient friendly.
In addition to all these, it has to make illness care
affordable to most people most of the time to do them
most good. May mankind live in peace and happiness.
Doctors will then get back their due respect in society
with post modern medicine, described above, to become
a Noble profession again. Homo altruisticus!

“New scientific ideas never spring from a communal
body, however organised, but rather from the head of
an individually inspired researcher who struggles with
his problems in lonely thought and unites all his thought
on one single point which is his whole world for the
moment.”

– Max Planck.
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A DOCTOR’S PRAYER

O Vidhaatha! Bless me with such an insight, intelligence and patience
That I may listen to my patient with a smile, compassion and tolerance.

O Merciful! Guide my mind, my hands, while I examine him, not to omit…
Any sign or symptom of his illness – not even a bit!

O Creator par excellence! Enthuse me with such a kind and loving attitude,
That as we depart, my patient is full of happiness and gratitude.

Grant me vision to relieve his misery and make him bold,
This shall fill me with thoughts pure and my coffers with gold!

Grant me! Grant me!! O, the Benevolent Unseen,
May I ever serve his prime need, not my own!

–  Dr. G.B. JAIN  –
(1930 - 2009)
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Prevalence of hyperhomocysteinaemia in type-2 diabetes mellitus
and its correlation with its complications

Lakshman Ramachandran*, NS Negi**, B Gupta***

Abstract

Objective: Primary aim – To study the association of hyperhomocysteinaemia with diabetes mellitus and its complications in an
Indian population. Secondary aim – To study the association of hyperhomocysteinaemia with increased levels of HbA1c and serum
triglyceride (TG) levels in an Indian population.

Methods: This is a population-based study in which 50 diabetic patients and 30 healthy adults (non-diabetics) were recruited. The
diabetic patients were further classified into two groups – diabetics with associated complications (DD), N=19, and diabetics with
no associated complications (DC), N=31. Homocysteine levels along with the other conventional (HbA1c, lipid profile, urine for
microalbuminuria) parameters for identifying complications of diabetes mellitus were measured and the levels were compared
statistically.

Results: In our study, we have found that homocysteine levels are significantly higher in complicated diabetes (3.0095µg/ml Vs
2.3037µg/ml) than diabetes without complications. Significantly elevated homocysteine levels were found in type-2 diabetes
mellitus with CAD (p=0.002), stroke (p=0.000) and neuropathy (p=0.000) as compared to control subjects. There was a positive
correlation of HbA1c and serum TAG with homocysteine levels.

Conclusion: Higher homocysteine levels are found in diabetics who have developed micro-/macro-vascular complications and it is
highly correlated with HbA1c and serum TG which are also indicators of poor diabetic control.

Keywords: Hyperhomocysteinaemia, Type-2 diabetes mellitus, Complications.

* Medical Officer,  ** Senior Specialist and Associate Professor, *** Consultant and Professor, Department of Medicine,
Vardhaman Mahavir Medical College (VMMC) and Safdarjung Hospital, New Delhi - 110 029.

Introduction

Several studies have shown a positive correlation
between glucose intolerance and cardiovascular disease
with obesity, dyslipidaemia, hypertension, polycystic
ovaries, smoking, sedentary lifestyle, certain ethnic
groups, poorly regulated diabetes, and
hyperinsulinaemia, due to any reason or risk factors.
However, not all of these factors were able to explain
the strong association of diabetes with premature
atherosclerosis. Recently, it has been suggested that
homocysteinaemia could be an important and
independent predictor of complications in diabetes
mellitus1, especially atherothrombotic events.

The European Union Concerted Action Project,
“homocysteinaemia and vascular disease”,  indicated that
a plasma homocysteine level above 0.162 mg%
accelerates the risk of myocardial infarction, cerebral or
peripheral vascular disease in both men and women.
There are studies suggesting that an elevated level of
homocysteine in poorly controlled type-2 diabetes
mellitus is related to increased risk of atherosclerosis and
cardiovascular disease. The increased prevalence of
elevated homocysteine levels in which macroangiopathy
and nephropathy in type-2 diabetes mellitus was

demonstrated2. Their data, however, should not be over-
interpreted because the aetiological role of homocysteine
in atherosclerosis in the presence of macroangiopathy is
far from clear.

The precise relationship among hyperhomocysteinaemia,
macroangiopathy and renal disease in type-2 diabetes
mellitus has not yet been determined. One of the
confounding factors among them is associated coronary
vascular disease.

One study from India showed normal homocysteine levels
in type-2 diabetes mellitus patients both with and without
coronary artery disease3. However, another study from
India reported higher total homocysteine levels in obese
type-2 diabetes mellitus and not in lean diabetics.4

Hyperhomocysteinaemia, with treatment. is a modifiable
risk factor to an extent. Therefore, correction of
hyperhomocysteinaemia may have a beneficial effect in
type-2 diabetes mellitus.

This study was undertaken with the aim to provide an
insight on the association between type-2 diabetes
mellitus and raised plasma homocysteine levels with
increased risk for coronary artery disease and cerebral and
peripheral vascular complications in an Indian population.



278 Journal, Indian Academy of Clinical Medicine    Vol. 13, No. 4    October-December, 2012

Primary aim – To study the association of
hyperhomocysteinaemia with diabetes mellitus and its
complications in an Indian population.

Secondary aim – To study the association of
hyerhomocysteinaemia with increased levels of HbA1c
and serum triglyceride levels in an Indian population.

Materials and methods

Study population

After screening 200 patients, a total of fifty patients of
type-2 diabetes mellitus in the age group 35 - 65 years
were included in the study.  The study population was
further separated by detailed clinical examination and
relevant investigations into two groups:-

DC: Diabetics without any associated complications
(Diabetic Controls) and

DD: Diabetics with complications (Diabetic Diseased).

Patients with a genetic disorder associated with elevated
homocysteine levels or on medications known to
increase the serum level of homocysteine like pregnancy,
renal failure, stroke, and myocardial infarction (MI) within
the last 3 months, malignancy, disease of ovary and
pancreas, severe psoriasis, CHF, or any major invalidating
disease and deficiency disorders like anaemia,
hypothyroidism, etc. were excluded. Thirty asymptomatic
healthy individuals were taken as healthy controls (HC).
Informed written consents were obtained from all the
patients and controls.

Laboratory Investigations

Blood samples were taken in the morning after subjects
were kept fasting overnight. The tests included a complete
haemogram, sugar profile, renal function tests,
glycosylated haemoglobin (HbA1c), and lipid profile, apart
from the plasma homocysteine (tHcy) levels. Urine was
also collected to test for microalbuminuria. For tHcy
estimation, the samples were processed within 60 minutes
to prevent increase in homocysteine concentration due
to ex-vivo generation. The serum was kept in ice (–20°C)
till estimation of tHcy by High Performance Liquid
Chromatography (HPLC).

Estimation

The homocysteine in plasma is bound to protein. Bound
homocysteine is first reduced to free homocysteine by
tributylphosphine. The protein mass is precipitated with
trichloroacetic acid and the supernatant is treated with
thiol specific reagent: ammonium 7 fluorobenzo-2-oxa-

1, 3-diazole-4-sulphonate to produce fluorescence
adduct. The adduct (sample size 15µ ) is identified by
isocratic using an ODS column, 5 µM, 4.5 x 250 mm with
0.1 M acetate buffer 2% methanol, plasma homocysteine
4.3 at a flow rate 1 ml/min fluorescence is intensity of
the eluent was measured at 480 nm emission
wavelength (at 375 nm excitation wavelength) by online
fluorescence detector. A typical retention time for
homocysteine was found to be 3.4 min. The integrated
area under homocysteine peak from the sample was
used to calculate its concentration by using calibration
curve obtained with standard L-homocysteine. The
integrated area under the peak concentration of
homocysteine in the sample injected is converted to
total plasma homocysteine.

Concentration of L-homocysteine  =

peak area of sample x concentration of standard

peak area of standard

Concentration of homocysteine = 2 × L-homocysteine.

Statistical analysis

Data were analysed using mean of plasma homocysteine
levels, standard deviation in plasma homocysteine levels.
To compare the mean of plasma homocysteine levels of
two groups, the Student ’s ‘t’test was used and significance
was assessed by  ‘p’ value,  labelled as significant if the
value was < 0.05.

Observations and results

50 diabetic patients were further categorised according
to the various associated complications:  Hypertension –
9 cases, CAD – 4 cases (2 with past h/o MI and 2 with ECG
changes s/o angina), ischemic stroke – 4 cases, neuropathy
(peripheral and autonomic) – 3 cases, nephropathy
(significant microalbuminuria > 30 mg/L with serum
creatinine < 120 µmoles/L) – 16 cases, grade I diabetic
retinopathy – 2 cases, peripheral vascular disease (PVD) –
0 cases.

In our study ( Table I), we found that there was no
significant difference between the patients of type 2
diabetes mellitus and the healthy control group (2.6886
µgm/ml Vs 2.3037 µgm/ml) with regard to plasma
homocysteine levels. However, we found that
homocysteine levels are significantly higher in
complicated diabetes (3.0095 µg/ml Vs 2.3037 µg/ml) than
diabetes without complications.
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Table I: Plasma homocysteine levels in type-2 diabetes
mellitus with complications (DD), without
complications (DC), and in healthy controls (HC).

N Mean SD Std. error mean

DD 19 3.0095 1.0909 0.2503
DC 31 2.4919 0.7055 0.1267
Total 50 2.6886 0.8979 0.1270

HC 30 2.3037 0.8109 0.1481

Higher homocysteine levels (Table II) were also found in
type-2 diabetes mellitus with hypertension (p=0.098)and
type-2 diabetes mellitus with nephropathy (p=0.126) as
compared to control subjects (i.e. , type-2 diabetes mellitus
with no complications) but the difference was not very
significant. In contrast, significantly elevated homocysteine
levels were found in type-2 diabetes mellitus with CAD (p
= 0.002), stroke (p = 0.000), and neuropathy (p = 0.000) as
compared to control subjects. In subjects with diabetic
retinopathy, we found that homocysteine levels were
higher than the control subjects (p = 0.05), although, not
significant but much conclusion could not be drawn as the
sample size was small.

Table II: Plasma homocysteine levels in diabetics
without complications (DC) and diabetics with various
complications.

N Mean SD Std. error p
mean value

DC 31 2.4919 0.7055 0.1267
HTN 9 2.9756 0.8494 0.2831 0.098
CAD 4 3.7525 0.4542 0.2271 0.002*
CVA 4 4.3550 1.0082 0.5041 0.000*
Neuropathy 3 4.4267 1.2223 0.7057 0.000*
Nephropathy 16 2.9144 1.1542 0.2885 0.126

Retinopathy 2 3.6800 2.1920 1.5500 0.05

On correlating metabolic variables (Table III) like HbA1c and
serum lipid studies in subjects with hyperhomo-
cysteinaemia, we found that the only HbA1c and serum TG
have a positive correlation with homocysteine levels.

Table III: Correlation of plasma homocysteine levels
with glycosylated haemoglobin (HbA1C) and serum
triglycerides (TG) in both the groups.

HbA1C HDL LDL T. Chol/HDL T. Chol. S. TG

Pearson 0.325 0.078 0.174 0.039 0.147 0.254
correlation

Sig. 0.003 0.492 0.122 0.731 0.192 0.023
(2-tailed)

N 50 50 50 50 50 50

p. value 0.003 NS NS NS NS 0.023

Discussion

Pathogenicity of hyperhomocysteinaemia

Homocysteine is formed by demethylation of an essential
amino acid, methionine, which so far has not been shown
to have any metabolic function. Subjects with severe
hyperhomocysteinaemia are at greatly increased risk of
atherothrombotic events. Various studies have proposed
that homocysteine induced endothelial injury exposes
the sub-endothelial matrix, which in turn leads to platelet
activation by various mechanisms such as impaired
coagulant function, production of potent reactive oxygen
species (ROS) including superoxide and hydrogen
peroxide during the auto-oxidation of homocysteine5;
also, by changing their phenotype from anticoagulant to
procoagulant, modulating the expression of enzymes
glutathione peroxidase and nitric oxide synthase,
enhancing the binding of lipoprotein (a) to fibrin. they
also enhance the coagulability by reducing protein c
activation, inducing inhibition of antithrombin III,
inhibiting the synthesis of anticoagulant heparin sulphate,
suppressing thrombo-modulin. Homocysteine rapidly
reacts with nitric oxide to form S-nitrosohomocysteine,
which acts as a potent antiplatelet agent. Homocysteine
is also a potent mitogen leading to a marked increase in
vascular smooth muscle proliferation in vitro. Recently,
patients with hyperhomocysteinaemia have documented
an abnormal adenosylmethionine/denosylhomocysteine
(adomet/adoHcy) ratio,  which leads to impaired AdoMet-
dependent methylation reactions leading to thrombosis
and ageing.

To summarise, homocysteine promotes vascular disease
primarily by inducing endothelial cell dysfunction by
various mechanisms. The high prevalence of moderate
hyperhomocysteinaemia, combined with acquired and
genetic determinants, therefore, make it an ideal target
for intervention in patients with CVD, as well as in the
general population.

Prevalence of hyperhomocysteinaemia

The prevalence of hyperhomocysteinaemia has been
estimated to be 5 per cent in the general population, and
13 - 47 among patients with symptomatic atherosclerotic
vascular disease6.

Higher levels of homocysteine are particularly seen in
patients with diabetic nephropathy (microalbuminuria)7,8,9,

early type1 diabetics10, patients with autonomic
neuropathy11, and those with chronic poor control of
diabetes mellitus12.

There have also been reports which concluded that
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hyperhomocysteinaemia is an important risk factor for
vascular disease, including stroke, independent of long
recognised factors such as hyperlipidemia, hypertension,
diabetes mellitus, and smoking13, 14 as well as re-stenosis
after coronary angioplasty15, 16.

Elevated homocysteine levels can often be normalised by
supplementing the diet with folic acid (folate),  pyridoxine
hydrochloride (vitamin B

6
),  and cyanocobalamine

(vitamin B
12

). In its association with cerebrovascular
disease, homocysteine may play a role in
neurodegenerative disorders, even if only as a marker of
functional vitamin B

12
 deficiency. Homocysteine is also

important to neurologists since most anticonvulsants
raise homocysteine levels, an effect that may explain the
teratogenic effects of these drugs.

Elevated plasma homocysteine concentration is
considered an independent risk factor for atherosclerosis
in subjects with normal glucose tolerance.  Although type-
2 diabetes is definitely associated with premature
atherosclerosis, only a few studies have dealt with the
association between hyperhomocysteinaemia and micro-
/macro-angiopathy complications with contradictory
results.

In our study, we compared homocysteine levels in healthy
controls, type-2 diabetics with no complications, and type-
2 diabetics with associated complications.

Previous studies from India had shown mixed results
regarding the association of plasma homocysteine levels
with the non diabetics, diabetics, and advanced diabetes
with complications, but definite conclusion could not be
drawn7,16,17. In our study, plasma homocysteine level in
patients of type-2 diabetes mellitus were similar to healthy
control group (2.6886 µg/ml Vs 2.3037 µg/ml). However,
when the cases were further divided into 2 groups, i.e.,
diabetes without complications (DC) and diabetes with
associated complications (DD) and then comparing both
the groups we have observed that homocysteine levels
in diabetes with complications (3.0095 µg/ml Vs 2.3037
µg/ml) are higher than diabetes without complications.
(p value = 0.013).

Earlier studies have shown that plasma homocysteine
levels have been reported to be significantly higher in
hypertensive patients with type 2 diabetes mellitus18 as
well as in diabetic patients with albuminuria19, 20. In the
Hoorn study (a population based survey of glucose
tolerance and cardiovascular risk factors), higher levels of
total homocysteine were associated with
microalbuminuria independent of other determinants,
including the presence of type-2 diabetes and serum
creatinine. In our study, we have observed that though

the plasma homocysteine levels were higher in
hypertensive type-2 diabetics (p = 0.098) and diabetes
with albuminuria (p = 0.126) but it was not statistically
significant.

Similarly, other studies have reported that
hyperhomocysteinaemia as an independent risk factor for
atherosclerotic vascular disease in patients of diabetes
with stroke, CAD, or neuropathy11,13,17. We notice that
plasma homocysteine levels are higher in patients of type-
2 diabetes mellitus with CAD (p = 0.002) than control
subjects. The present study also suggests that plasma
homocysteine levels are higher in Indian subjects with
type-2 diabetes mellitus who suffered from ischaemic
stroke (p = 0.000) against controls is significantly higher.
Our result is unlikely to be due to direct effect of stroke
since we had included only patients who had ischaemic
stroke more than 3 months before the study, as recent
stroke can itself elevate total homocysteine levels. Also,
statistical significant difference (p = 0.000) of plasma
homocysteine in patients with diabetic neuropathy
(peripheral as well as autonomic) were observed
compared to control subjects. Since in our study, all the
three patients had autonomic and peripheral neuropathy,
further studies are required to see the association of
hyperhomocysteinaemia with autonomic and peripheral
neuropathy separately.

Regarding retinopathy, in our study, we have found a
significant association of homocysteine with diabetic
retinopathy. The levels of homocysteine are higher in
subjects with retinopathy (3.6800 Vs 2.4919 µg/ml) as
compared to controls.

Though the results were statistically not significant but
since the number of cases with retinopathy is few (2),
many conclusions cannot be drawn from it. Moreover,
patients with severe retinopathy could not be taken as
these patients also had deranged kidney function and
mostly presented in heart failure.

We found positive correlation of HbA1c and serum
triglyceride with homocysteine levels in both the diabetic
groups in our study.

Since elevated HBA1c and serum triglyceride levels are
associated with poor glycaemic control in diabetics, their
correlation with elevated homocysteine levels suggest
that homocysteine levels could be another marker of poor
glycaemic control and a predictor of complications in
diabetic patients. Normalisation of homocysteine levels
could be beneficial in reducing the risk of complications
of diabetes. It will be interesting to see the effect of
glycaemic control in homocysteine levels in patients after
treatment, and the effect of vit. B

12
 and folic acid therapy
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in lowering homocysteine levels.

Though we excluded patients in whom any other cause
of elevated total homocysteine could be present, studying
serum B

12
 and folic acid levels would have been more

informative, as the deficiency could be the reason for
elevated total homocysteine level. Also, follow-up after
correction of deficiency could throw more light in
reversing this important risk factor. Many subjects have
more than one complication, therefore, it is difficult to
analyse which associated complication is individually
associated with elevated homocysteine levels and to what
extent.

In a nutshell, higher homocysteine levels are found in
diabetics who have developed micro-/macro-vascular
complications and it is highly correlated with HbA1c and
serum triglyceride levels which are also indicators of poor
diabetic control. Therefore, hyperhomocysteinaemia
could serve as another parameter of poor diabetic control
and developing complications. Thus, homocysteine levels
should be monitored in type-2 diabetes and therapy for
lowering raised homocysteine may be administered to
those having hyperhomocysteinaemia (B

12
 and folic acid

supplementation).
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Clinico-aetiological profile of pancytopenia in paediatric practice
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Abstract

Objective: To study the profile of pancytopenia in hospitalised children.

Study Design: Prospective study. Setting: Tertiary care hospital in Uttarakhand.

Subjects: 111 children between 6 months and 14 years of age were studied for pancytopenia.

Result: 91 patients had pancytopenia and the rest had bicytopenias. Severe pancytopenia was seen in 25 patients. Megaloblastic
anaemia was the most common cause (31.8%) followed by malignancies (25.2%), infectious diseases (19.7%), and aplastic anemia
(18.8%). The commonest clinical feature was bleeding manifestations in the form of petechiae, bruises, and ecchymosis seen in
malignancies and aplastic anemia.

Introduction

Bone marrow failure is characterised by a reduction in the
effective production of mature erythrocytes, granulocytes
and platelets by the bone marrow that leads to peripheral
blood pancytopenia1.  Aetiology of pancytopenia is varied.
It may be due to bone marrow failure syndromes and
malignancies which are well recognised causes. However,
a number of infections and vitamin deficiencies may also
present as pancytopenia.

Pancytopenia in a patient with associated organomegaly
and lymphadenopathy usually suggests the possibility of
malignancies or bone marrow failure syndromes. There
are a number of other causes which have a similar
presentation but are more easily treatable. This study has
been undertaken to identify easily treatable and reversible
causes of pancytopenia.

Materials and methods

The study was conducted in a tertiary care hospital in
Uttarakhand over a period of one year. Patients between
6 months and 14 years of age admitted with bicytopenia
or pancytopenia were included in the study.

Pancytopenia was defined as haemoglobin <10 g%,
absolute neutrophil count (ANC) < 1,500/µl, and platelet
count < 100,000/µl. Bicytopenia was a decrease in any of
the two cell lines. Severe pancytopenia was defined as
haemoglobin < 7 g%, ANC < 500/µl, platelet count <
200,00/µl, and reticulocyte count < 1%2.

A detailed history and physical examination was done
at admission. Investigations at the time of admission
included a complete haemogram using automated
analyser, 3-part differential counter with recording of
haemoglobin,  total and differential leucocyte counts, red
blood indices (MCV, MCH, MCHC), and platelets.
Reticulocyte counts, blood picture, bone marrow
examination, and other investigations were done to
reach the diagnosis.

All those cases in which the diagnosis could be confirmed
were included in the final analysis.

Results

111 children were evaluated, out of which 91 had
pancytopenia and the remaining had bicytopenias.  In the
91 patients of pancytopenia, 55 were males and 36 were
females. Age of these patients was between 6 months and
14 years.

Table I shows the aetiology of cases with pancytopenia.
Megaloblastic anaemia was seen in 29 (31.8%) cases –
being the most common cause of pancytopenia.
Malignancies which included acute lymphoblastic
leukaemia, acute myeloid leukaemia, non-Hodgkin’s
lymphoma, Langerhans cell histiocytosis and
myelodysplastic syndrome constituted 23 (25.2%) cases.
Aplastic anaemia seen in 17 (18.68%) cases was another
important causes of pancytopenia.  Infections such as kala
azar, malaria, enteric fever, bacterial septicaemia and
others caused pancytopenia in 18 (19.7%) of the patients.

* Senior Resident, Department of Paediatrics, Dr. Ram Manohar Lohia Hospital, New Delhi - 110 001, ** Professor and
Head, Department of Paediatrics, *** Post-graduate Student, Department of Paediatrics, **** Associate Professor,
Department of Pathology, Himalayan Institute of Medical Sciences, Jolly Grant, Doiwala, Dehradun - 248 140,
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Other infections included 2 cases of tuberculosis and one
of dengue fever.  The miscellaneous group included one
case of Gaucher’s disease presenting as hypersplenism,
one of pure red cell aplasia, and two of idiopathic
thrombocytopenic purpura.

Table I: Aetiology of pancytopenia (N = 91)

S. No. Diagnosis Number (%)

1. Megaloblastic anaemia 29 (31.8)

2. Malignancies 23 (25.2)
ALL 12
AML 4
MDS 3
Non-Hodgkin’s 3
Langerhans cell histiocytosis 1

3. Infections 18 (19.7)
Kala azar 6
Malaria 4
Enteric fever 3
Sepsis 2
Others 3

4. Aplastic anaemia 17 (18.6)

5. Miscellaneous 4 (4.3)

Figures in parenthesis indicate percentage.

Severe pancytopenia (Table II) was seen in 25 patients,
Most of them had aplastic anaemia and acute leukaemias.
However, a few cases of megaloblastic anaemia and
infections also presented with the above.

Table II: Aetiology of severe pancytopenia (N = 25).

S. No. Diagnosis Number (%)

1. Aplastic anaemia 12 (48)
2. Acute leukaemia 7 (28)
3. Megaloblastic anaemia 4 (16)
4. Infections 2 (8)

Figures in parenthesis indicate percentage.

Bicytopenia (Hb < 7 g% and ANC < 500/μl, platelets <
200,00/μl) was seen in 7 (35%) patients of megaloblastic
anaemia, 5 (25%) patients of acute leukaemia, 5 (25%)
patients of aplastic anemia, and 3 (15%) cases of infections.

Table III: Clinical presentation of pancytopenia (N = 91).

Clinical presentation Number (%)

Fever 58 (63.7)
Fatigue and lethargy 47 (51.6)
Bleeding manifestations 64 (70.3)
Pallor 59 (64.8)
Hepatomegaly 54 (59.3)
Splenomegaly 52 (57.1)
Lymphadenopathy 16 (17.5)
Weight loss 24 (26.3)

Figures in parenthesis indicate percentage.

The commonest clinical feature (Table III) was bleeding
manifestations in the form of petechiae, bruises, and
ecchymosis seen in malignancies and aplastic anaemia.
Mucosal bleeds like epistaxis, gum bleeds, and malena
were commonly associated with megaloblastic
anaemia.15 (51.7%) cases of megaloblastic anaemia had
hepatomegaly and 13 (44.8%) had splenomegaly. All cases
with splenomegaly also had hepatomegaly. There was
significant association of lymphadenopathy in cases of
malignancies (p < 0.05).

Bone marrow examination

Marrow was cellular in 65 (71.4%) cases, while it was
hypocellular in 26(28.5%) cases.

Table IV shows the bone marrow celullarity and aetiology
of pancytopenia.

Table IV: Bone marrow cellullarity and pancytopenia.

Cellular marrow (N=65)

Aetiology Number (%)

Megaloblastic anaemia 29 (44.6)

Malignancies 22 (33.8)
ALL 11
AML 4
MDS 3
Non-Hodgkin’s 3
Langerhans cell histiocytosis 1

Infections 10 (15.3)
Kala azar 6
Malaria 4

Miscellaneous 4 (6.1)

Figures in parenthesis indicate percentage.

Hypocellular marrow (N=26)

Aetiology Number

Aplastic anaemia 17 (65.3)

ALL 1 (3.8)

Infections 8 (30.7)
Enteric fever 3
Sepsis 2
Tuberculosis 2
Dengue 1

Discussion

Pancytopenia refers to a reduction below normal in values
of all 3 peripheral blood lineages: leukocytes, platelets, and
erythrocytes. Diagnosis of pancytopenia requires
microscopic examination of a bone marrow biopsy
specimen and a marrow aspirate to assess overall
cellularity and morphology3.

In our study, it was seen that many conditions other than
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malignancies and aplastic anaemia presented as
pancytopenia, megaloblsatic anaemia being the
commonest (31.8%). Gomber et al in their study reported
an incidence of 11%4 while Mukhbi et al5 had 47% cases
of megaloblastic anaemia presenting as pancytopenia.
Severe pancytopenia was seen in 4 cases of megaloblastic
anaemia in our study while bicytopenia was seen in 7
patients. Other studies reveal an incidence of 44.8 and
80.5% respectively4,6. Ineffective erythropoiesis,
leukopoiesis and thrombopoiesis resulting from
programmed cell death in the absence of vit B

12
 or folic

acid, and decreased survival of precursors in peripheral
blood are causes of pancytopenia in megaloblastic
anaemia1. Bleeding manifestations in megaloblastic
anaemia patients was seen in (44.8%) cases in our study
in comparision to 3% and 20% in studies by Chandra et
al7 and Khair et al8 respectively.

44.8% cases of megaloblastic anemia in our study had
hepatosplenomegaly. This presentation along with
bleeding manifestations can simulate acute
leukaemias4,6,9.

Many infections have also presented as cytopenias in our
study accounting for 19.7% cases. 4 cases of malaria had
pancytopenia. All were caused by P. Vivax. Haemo-
phagocytic syndrome due to P. Vivax has been reported
to cause pancytopenia10. The mechanisms in malaria
reported are direct invasion by parasites, DIC, immune
haemolysis, hypersplenism and haemophagocytosis11,12,

13,14.  Leucopenia is rare; however, it has been reported by
Bhatnagar et al15.

Kala azar presenting as pancytopenia has been seen in 6
patients in the study. Hypersplenism due to enlarged
spleen causes pancytopenia in these patients16.

Enteric fever causing pancytopenia was seen in 3 cases in
our study. In these cases bone marrow may undergo
histocytic hyperplasia with haemophagocytosis or
complete necrosis. Immune-mediated haemolysis,
hypersplenism, and DIC are other contributory factors17.
Cytopenia with enteric fever has been reported in other
studies18,19,20.

Fulminant sepsis as cause of pancytopenia was seen in 2
cases in our study. Both had Klebsiella-positive cultures.
Garewal et al has reported Gram-negative sepsis resulting
in bone marrow necrosis in 2 cases21. One case of dengue
fever has shown hypocellular marrow due to
haemophagocytosis in our study.

Malignancies like ALL and aplastic anaemia are more
common and dangerous causes of pancytopenia. In our
study, 19.7% had aplastic anaemia and 25% had
malignancies in comparison to 20 and 21% in a study by

Bhatnagar et al15.

Pancytopenia either has hypocellular or cellular
morphology in bone marrow. There are few studies in
literature which explore the aetiological factors with
hypocellular and cellular marrow22,23,24,25. The common
causes vary in the different studies22,23,24,25.  In the present
study, the marrow was cellular in 71.4% cases with
megaloblastic anaemia being the most common cause
while it was hypocellular in 28.5% cases where aplastic
anaemia was the most common cause.

In our study, megaloblastic anaemia was found to be the
most common cause of pancytopenia. These patients can
present with severe bleeding and pancytopenia with
organomegaly mimicking conditions like acute
leukaemias and aplastic anaemia. This benign and easily
treatable condition should be kept in mind while
attending to such patients when they present to the
hospital before the more serious conditions like
leukaemias and aplastic anaemia are thought of. Early
treatment with vit B

12
 and folic acid can revert back the

symptoms and result in speedy and complete recovery
of such patients. In developing countries like ours,
infections which are commonly encountered like malaria,
enteric fever, kala azar, sepsis, and dengue fever should
be kept in mind in addition to other serious conditions.
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Clinical profile of metabolic syndrome with
reference to insulin resistance (HOMA-IR)
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Abstract

Aims and objectives: To evaluate correlation between Hypertension and Obesity with Insulin Resistance (HOMA-IR) in patients
with metabolic syndrome.

Methodology: In the present study, we have done a cross-sectional study of patients who fulfilled NCEP-ATPIII criteria of metabolic
syndrome. 100 patients of metabolic syndrome were selected over a period of 21 months from November 2007 to July 2009. Routine
investigations, fasting serum insulin levels, fasting blood glucose levels, and insulin resistance (HOMA-IR method) calculations
were done. BMI and waist-hip ratios were calculated. Results were analysed statistically. p-value was taken to be significant if <
0.05.

Observations: Patients with systolic BP 130-150, 151-174, 175-200, > 200 mmHg had mean HOMA-IR 4, 5.3, 7.4, 8.9 respectively.
Patients with diastolic BP 85-90, 91-95, 96-100, > 100 mmHg had mean HOMA-IR 3.6, 4.3, 5.7, 8.2 respectively. Patients with BMI <
33, 33.1-36, 36.1-39.9, > 40 kg/msq had mean HOMA-IR 2.7, 5.4, 10.2, 11.7 respectively. Male patients with waist:hip ratio 1-1.2,
1.21-1.39 > 1.4 had mean HOMA-IR 4.1, 9.2, 11.6 respectively. Female patients with waist:hip ratio 0.8-0.9, 0.91-0.99 > 1 had
mean HOMA-IR 4.4, 9.1, 10.03 respectively.

Results: Patients with higher sytolic BP (175-200, > 200 mmHg) had higher mean HOMA-IR (7.4, 8). Patients with higher diastolic
BP (96-100, > 100 mmHg) had high mean HOMA-IR (5.7, 8.2). Patients with higher BMI (> 40, 36.1-39.9 kg/msq) had higher mean
HOMA-IR (10.2, 11.7). Male patients with higher waist:hip ratio (1.21-1.39 > 1.4) had higher mean HOMA-IR (9.2, 11.6). Female
patients with higher waist:hip ratio (0.91-0.99 > 1) had higher mean HOMA-IR (9.1, 10.03).

Conclusion: Hypertension correlates positively with insulin resistance (HOMA-IR). Increased waist:hip ratio and BMI are clinical
parameters for insulin resistance (HOMA-IR).
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Introduction

Ever since Reaven first described in 1988, in the Banting
lecture, a clustering of interconnection of metabolic risk
factors,  subsequently labelled as metabolic syndrome (MS)
has been appreciated. Metabolic syndrome has been
provided a distinct code (9.277.7) under ICD nomenclature.

Metabolic syndrome comprises multiple features
including obesity, hypertension, impaired glucose
tolerance, dyslipidaemia. Insulin resistance is the primary
link. Insulin resistance is responsible for future
development of type-2 diabetes, and it has been seen that
by the time glucose tolerance becomes impaired,
appreciable β-cell destruction may have already occurred.
So, prevention of type-2 diabetes will be possible only if
intervention is commenced before this stage and this is
possible by identifying cases of insulin resistance.

Greater industrialisation worldwide is associated with
rising rates of obesity leading to a dramatically increased
problem of metabolic syndrome and its cardiovascular
morbidity and mortality. As India is an emerging

industrialised nation, this is a worrisome problem for all
of us. At present, there is no single drug that targets
metabolic syndrome directly. Rather, identifying patients
early and taking preventive measures is an effective and
practical way out.

The present study is a modest effort to correlate insulin
resistance with hypertension and obesity using BMI and
waist:hip ratio as clinical parameters.

Material and methods

The present study was undertaken at the Department of
Medicine, S.S. Medical College and associated S.G.M.
Hospital, Rewa, Madhya Pradesh, over a period of 21
months from November 2007 to July 2009. These patients
were selected as follows:-

Inclusion criteria:

1. Blood pressure > 130/85 mmHg
2. HDL cholesterol < 40 mg/dl in males

< 50 mg/dl in females
3. Hypertriglyceridaemia > 150 mg/dl



4. Fasting blood glucose > 100 mg/dl

5. Waist circumference > 102 cm (Males) and
>  88 cm (Females)

A patient should have three or more of the above-
mentioned criteria to be considered as a metabolic
syndrome patient.

Exclusion criteria:

1. Obese patients due to underlying endocrine diseases.

2. Pregnancy.

3. Old cases of hypertension due to congenital, renal, or
metabolic abnormalities.

4. Diagnosed patients of type-2 diabetes mellitus.

Study design:

The patients included in the study were either
admitted in the medicine department of SGMH, Rewa,
or were studied on an OPD basis.

Detailed history was taken.

Detailed clinical examination of each patient was
done including waist:hip ratio and BMI calculation.

Required investigations were done.

If a patient fulfilled at least three criteria of metabolic
syndrome, fasting serum insulin level was done and
HOMA-IR was calculated.

Measurement of insulin resistance by
HOMA-IR method

Homoeostasis Model Assessment (HOMA) Model

The widely used HOMA model, developed by Matthews
and colleagues (Matthews et al, 1985)1, uses fasting
measurements of blood glucose and insulin
concentrations to calculate indices of both insulin
resistance and beta-cell function. The principal of HOMA
is that blood glucose and insulin concentrations are
related by the feedback of glucose on beta-cells to
increase insulin secretion. For a given level of blood
glucose, prevailing insulin levels therefore reflect both
insulin resistance and beta-cell function, although the
relationship is complex. The model assumes that normal
weight subjects aged less than 35 years have an insulin
resistance (R) of 1 and 100% beta-cell function.

Using HOMA, insulin resistance (HOMA-IR) is calculated
as follows:-

HOMA-IR = [Fasting serum insulin (mIU/L) x Fasting blood glucose (mmoI/L)

HOMA-IR =                                                     22.5

Increase in HOMA-IR values indicate increase in insulin

resistance. HOMA measurements are clearly very easy to
perform and correlate closely with EHC-derived
measurements in insulin resistance (Hermans et al, 1999)2.

Observations

Following were the observations of the study:-

1. Patients with systolic BP 130-150, 151-174, 175-200,
>200 mmHg had mean HOMA-IR 4, 5.3, 7.4, 8.9
respectively.

2. Patients with diastolic BP 85-89, 91-95, 96-100, >100
mmHg had mean HOMA-IR 3.6, 4.3, 5.7, 8.2
respectively.

3. Patients with BMI < 33, 33.1-36,  36.1-39.9, > 40 kg/
msq had mean HOMA-IR 2.7, 5.4, 10.2, 11.7
respectively.

4. Male patients with waist:  hip ratio 1-1.2, 1.21-1.39,  >
1.4 had mean HOMA-IR 4.1, 9.2, 11.6 respectively.

5. Female patients with waist:  hip ratio 0.8-0.9, 0.91-0.99,
> 1 had mean HOMA-IR 4.4, 9.1, 10.03 respectively.

Table I: Distribution of patients according to systolic BP.

S. No. Diastolic BP (mmHg) Mean HOMA-IR (0.5-3.5)

1 85-90 3.6
2 91-95 4.3
3 96-100 5.7
4 >100 8.2

n = 100, p < 0.05

Table II: Distribution of patients according to diastolic BP.

S.No. Systolic BP (mmHg) Mean HOMA-IR (0.5-3.5)

1 130-150 4
2 151-174 5.3
3 175-200 7.4
4 >200 8.9

n = 100, p < 0.05
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Table III: Distribution of patients according to BMI.

S. No. BMI (kg/msq) Mean HOMA-IR (0.5-3.5)

1 < 33 2.7
2 33.1-36 5.4
3 36.1-39.9 10.2
4 > 40 11.7

n = 100, p < 0.05

Table IV: Distribution of patients according to waist:hip ratio (Males).

S. No. Waist:hip ratio Mean HOMA-IR (0.5-3.5)

1 1-1.2 4.1
2 1.21-1.39 9.2
3 > 1.4 11.6

n = 100, p < 0.05

Table V: Distribution of patients according to waist:hip ratio
(Females).

S. No. Waist:hip ratio Mean HOMA-IR (0.5-3.5)

1 0.8-0.9 4.4
2 0.91-0.99 9.1
3 > 1 10.03

n=100,p <0.05

Discussion

Metabolic syndrome is a clinico-biochemically defined
entity. Determination of insulin resistance is of utmost
importance, as it is the root factor associated with clinical
and metabolic abnormalities in metabolic syndrome.

In the present study, HOMA-IR has been taken as the
standard method for measuring insulin resistance. We
have compared HOMA-IR in metabolic syndrome patients
in relation to their clinical presentation.

Correlation of HOMA-IR with blood pressure (BP)

Hypertension itself, independent of other risk factors, has
been associated with the propensity to progress to
diabetes.  A possible mechanism is that an intrinsic defect
in vasodilatation may contribute to insulin resistance by
decreasing the surface area of the vasculature perfusing
skeletal muscle, decreasing the efficiency of glucose
uptake. Two other mechanisms have been proposed to
explain the linkage between insulin resistance and
hypertension:  increased activity of the adrenergic
nervous system, and increased renal sodium retention
(Anderson et al. 1991)3.

Under normal physiologic conditions, insulin is a
vasodilator with secondary effect on sodium reabsorption
in the kidney. However, in the setting of insulin resistance,
the vasodilatory effect of insulin is lost, but that renal effect
on sodium re-absorption is preserved. Insulin also
increases the activity of the sympathetic nervous system,
an effect that may also be preserved in the setting of the
insulin resistance. Finally, insulin resistance is characterised
by pathway-specific impairment in phosphatidylinositol-
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3-kinase signalling. In the endothelium, this may cause
an imbalance between the production of nitric oxide and
secretion of endothelin-1, leading to decreased blood
flow (Kim et al, 1999)4.

Insulin directly stimulates the calcium pump in insulin-
sensitive tissues and promotes calcium loss from the cell,
and raising cytosolic calcium levels. If a cell is resistant to
insulin, the insulin-induced calcium loss from the cells
would be decreased, and in vascular smooth muscle cells
the resultant increase in intracellular calcium would
enhance responsiveness to vasoconstrictors and increase
blood pressure .

It is reasonable to postulate that sympathetic nervous
system overrides normal vasodilatory effects of insulin
under more extreme conditions such sucrose feeding, in
obesity, and with hypertension (Landsberg et al, 1990)5.
Hyperinsulinaemia has been proposed as a link between
hypertension, obesity, and IGT (Mohan et al, 1997)6.

In our study, we have tried to correlate insulin resistance
(HOMA-IR) with hypertension.

In the present study, we have considered patients with
systolic BP > 130 and diastolic BP > 85 mmHg. Mean
HOMA-IR was 4 for systolic BP 131-150 mmHg, 5.3 for
systolic BP 151-174 mmHg, and 7.4 for systolic BP 175-
200 mmHg, 8.9 for systolic BP > 200 mmHg.  Difference in
HOMA–IR of these groups was statistically significant (p
<  0.05).  Thus, as systolic blood pressure increases, HOMA-
IR shows positive correlatiion.

Similar was the observation in case of diastolic BP. HOMA-
IR being 3.6, 4.3 for diastolic BP 85-90 mmHg,  91-95 mmHg
and 5.7, 8.2 for diastolic BP 96-100 mmHg, > 100 mmHg
respectively. Thus, as diastolic blood pressure increases,
HOMA-IR shows positive correlative rise. Difference in
HOMA-IR of these groups was statistically significant (p <
0.05).

Correlation of HOMA-IR with BMI

There is a strong curvilinear relationship between BMI
and relative body fat mass. Large epidemiologic studies
by Troiano (1996)7 and Calle (1999)8 have established
that there is a strong inverse relationship between BMI
and mortality. A study by Assali (2001)9  in Israel
demonstrated similar positive correlation between BMI
and serum insulin.

In our study, we have studied the correlation of BMI with
HOMA-IR.

For patients with BMI < 33 kg/msq and 33.1-36 kg/msq,
mean HOMA-IR was 2.7 and 5.4, respectively.  For patients

with BMI 36.1-39.9 kg/msq and > 40 kg/msq, mean
HOMA–IR was 10.2 and 11.7,  respectively.  The difference
between these groups was statistically significant (p <
0.05).

In our study, it was seen that mean HOMA-IR increases
with increase in BMI.

Correlation of HOMA-IR with waist:hip ratio

Central obesity is strongly related to insulin response.
(Arner et  al, 199010, Nicklas et  al, 199611). This is because
abdominal fat is lipolytically more active, resistant to
antilipolytic effects of insulin. Also, it bears greater
complement of adrenergic receptors. Tabata et  al,  200812

in Japan showed positive correlation of HOMA-IR with
waist:hip ratio. In our study also, waist:hip ratio shows
positive correlation with HOMA-IR.

Mean HOMA-IR was 4.1 for waist:hip ratio 1-1.2, 9.2 for
waist:hip ratio 1.21-1.39 and 11.6 for waist:  hip ratio >
1.4 in males and similarly in females, mean HOMA-IR was
4.4 for waist:hip ratio 0.8-0.9, mean HOMA-IR 9.1 for
waist:hip ratio 0.91-0.99, and 10.03 for waist:hip ratio >1.

It is obvious that male patients with higher waist:hip ratio
(1.21-1.39, > 1.4) had higher mean HOMA-IR ( 9.2, 11.6),
and similarly female patients with higher waist:hip ratio
(0.91-0.99, > 1) had higher mean HOMA-IR (9.1, 10.03).
These values were found statistically significant (p < 0.05)
and suggests waist:hip ratio as a clinical parameter of
insulin resistance.

Results

Following inferences were drawn from the study:-

1. Patients with higher systolic BP (175-200, >200
mmHg) had higher mean HOMA-IR (7.4, 8.9).

2. Patients with higher diastolic BP (96-100, >100 mmHg)
had higher mean HOMA-IR (5.7, 8.2) .

3. Patients with higher BMI (> 40, 36.1-39.9 kg/msq) had
higher mean HOMA- IR (10.2, 11.7).

4. Male patients with higher waist:hip ratio (1.21-1.39,
>1.4) had higher mean HOMA-IR (9.2, 11.6).

5. Female patients with higher waist:hip ratio (0.91-0.99,
>1) had higher mean HOMA-IR (9.1, 10.03).

Conclusion

Observations of present study show that in patients of
metabolic syndrome:-

1. Hypertension correlates positively with insulin



resistance (HOMA-IR).

2. Increased BMI and waist:hip ratio are clinical
parameters for insulin resistance (HOMA-IR).

Limitations

We did not study the correlation of lipid profile and
dysglycaemia with insulin resistance.
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Abstract

Background: The rate of progression of HIV infection is variable among different individuals, a fact that is known from the early
period of the HIV epidemic. The progression of HIV-AIDS and the ultimate survival depends not only on the quality of care and
highly active anti-retroviral therapy (HAART), but also on a host of other demographic factors such as age at seroconversion,
mode of infection, and sex of the individuals. Earlier studies done primarily in the pre-HAART era have looked into these issues. The
present study was undertaken to estimate survival function of AIDS patient who were diagnosed at an ART centre and whether
age, gender, stages, and mode of transmission affect survival of AIDS patients on HAART.

Material and methods: We analysed the data of 344 AIDS patients who were followed-up at an anti-retroviral therapy centre (ART)
of a teaching hospital. The records of the patients undergoing treatment were retrospectively analysed for various demographic
variables, survival and mortality rate over a period of 6 years. The study included a cohesive treatment of censored observations
based on lost to follow-up or deaths till the end of study as well as uncensored observations. The trend of survivability with respect
to age, sex, stages, and mode of transmission was studied across these 6 years. Kaplan Meier method was used to estimate survival
function with respect to gender and mode of transmission. Cox proportional hazard model was applied for the prediction of
significant prognostic factors related to survival time.

Results: Age at the time of diagnosis was inversely correlated to survival in AIDS patients: median survival time was 5.66 ± 1.38,
5.1 ± 1.76 and 4.59 ± 1.73 years for children (0 - 14 years), youth (15 - 35 years), and adults (> 35 years) respectively. Sex of the
patient had no significant effect on the survival of the patients. AIDS patients who were intravenous drug users and were in stage
IV of disease had the worst survival rates amongst all groups.

Conclusion: Even in the HAART era, age of the patient and mode of transmission are important prognostic factors in predicting the
survival of AIDS patients. These findings could have significant impact on the management and treatment in AIDS patients as
older patients and intravenous drug abusers need more aggressive management and close monitoring.
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Introduction

The longevity of an HIV infected individual is influenced
by the numbers of variables – factors like social,
biological, economic and medical – which either
prolong or shorten the lifespan. It has been proven in
studies that anti-retroviral therapy (ART ) has
significantly reduced mortality and improved life
expectancy of individuals suffering from HIV
infection1,2. Apart from ART, other factors affecting
survival have also been studied in the past: poor
prognosis has been seen for male patients in
comparison to females (Ward et al3, Frienlandet al4);
IDUs (Rothenberg et al5) and persons infected early in
the epidemic (Rutherford et al6). However, some other
researches (Remafedi7) have shown that there were no
significant differences between deceased and other

subjects in relation to mode of transmission, gender,
age at the time of the diagnosis of HIV infection,
number of years from the diagnosis to death or to the
end of study.

The incubation period may vary from person to person
and place to place8, 10. Distribution of incubation period
is very difficult to estimate, as exact time of infection in
any of the risk groups is usually unknown. Moreover, in
India, the exact time of HIV infection is difficult to know
because of unawareness about the disease and lack of
medical facilities. Hence new infections of HIV/AIDS are
usually underestimated. Studies of the natural history
of the HIV infection have generally focused on time from
sero-conversion to AIDS rather than the time from
entering into the stage of AIDS to the stage of death of
the patients, as the latter requires longer duration of
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follow-up8,9.  However, death of AIDS patients when
considered as end-point is more meaningful while
finding the actual survivability of an individual for future
planning and economic evaluation8.  Therefore, in our
study, instead of the time of seroconversion we
estimated the survival of patients from the time they
were diagnosed with AIDS and began HAART at the ART
centre. The goal was to estimate the prognosis and
survival function of AIDS, and to look whether age,
gender, stages and mode of transmission act as a risk
factor of death in AIDS patients.

Material and methods

We collected data of AIDS patients who reported in the
anti-retroviral therapy (ART) centre at PGIMER and Dr.
Ram Manohar Lohia Hospital, New Delhi, India. A cohort
of 343 AIDS cases in the year 2004 were considered and
followed-up for a period of 6 years (i.e., up to 2009) with
the variations noted according to age, sex, stages, and
modes of transmission. The patients who had a CD4
count less than 200 or were having AIDS-defining illness
according to the WHO were selected. The patients who
were lost either to death due to AIDS or to follow-up
against medical advice were also included. For these six
years’ follow-up study, we have categorised the data into
six groups: Group-1 consists of HOMO-MSM (sex with
men to men) who were infected through sex from male
with male; Group-2 consists of HETEROs who had been
infected through sex; Group-3 consists of MTCTs (mother
to child transmission) who were infected through
mother to child; Goup-4 consists of BLOOD who were
infected through blood transfusion; Group-5 consists of
IDUs (injection drug users) who were infected through
contaminated needles/syringes; Group-6 consists of
UNKNOWNs who were infected through unknown
modes of transmission.

For the reported AIDS patients, we have considered
survival and censored time in a random manner. The
estimation of survival functions for AIDS patients were
done using both parametric and nonparametric methods,
subcategorising with respect to different variables of
interest: mode of transmission, gender, age at the time of
diagnosis, stage of AIDS (defined by WHO), and year of
AIDS diagnosis. Kaplan Meier method was used to
estimate the cumulative survival function for AIDS
patients with respect to gender and mode of transmission.
Cox proportional hazard model was used for the
prediction of significant prognostic factors related to
survival time. We confirmed our assumption about the
proportionality of the hazard ratio by graphically plotting
the log-normal of the time against the log-normal of the
survival probability. All the analysis was performed on

SPSS version 15.

Results

The gender distribution in our study was: 73.2% males,
26.5% females, and 0.3% eunuchs (Table I). The most
common mode of transmission was HETEROSEXUAL
(63.48%) followed by BLOOD (14.9%) (TableI, Figure 1).
IDU cases were observed in the male gender only. Out of
219 in the heterosexual groups, 137 were observed in the
age group of 15 - 35 yrs and 81 were in the above 35 years
age group. In HOMO-MSM groups more patients fell in
the above 35 years of age group (Table IV).

Table I: Frequency distribution and percentage of
reported AIDS patients with mode of transmission.

Mode of Sex Total Percentage
transmission Eunuch Female Male (%)

Hetero 0 44 175 219 63.48

Homo-MSM 1 0 11 12 3.5

MTCT 0 6 17 23 6.7

Blood 0 19 32 51 14.9

IDU 0 0 14 14 4.1

Unknown 0 22 2 24 6.7

Total 1 91 251 343
(0.3%) (26.5%) (73.2%)

Out of 343 patients, 98 patients (28.6%) died in the six
years of follow-up (Table II). Maximum death rate was
reported in IDU users; 9 out of 14 (64.3%) expired during

Fig. 1: Alive and expired cases with mode of transmission.
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this period (Table II, Figure 1). The total numbers of
withdrawal cases were 81 during this period.

Table II: Frequency of  “deaths and alive” AIDS patients
with respect to mode of transmission (2004-2009).

Mode of Status Total
transmission Alive Expired

Blood 34 (66.7%) 17 (33.3%) 51

Hetero 167 (76.3%) 52 (23.7%) 219

Homo-MSM 10 (83.3%) 2 (16.7%) 12

IDU 5 (35.7%) 9 (64.3%) 14

MTCT 14 (60.9%) 9 (39.1%) 23

Unknown 15 (62.5%) 9 (37.5%) 24

Total 245 (71.4%) 98 (28.6%) 343

We segregated the patients into three age groups:
children (1 - 14 years), youth (15 - 35 years), and adults (36
- 80 years). For these age groups, the median age at the
time of the diagnosis was 5, 31, 42 years and median (±
standard deviation) survival time was 5.66 (± 1.38), 5.1 (±
1.76), and 4.59 (± 1.73) years respectively, which was
significant (p = 0.032).

When we analysed difference in mean ages of alive and
expired patients with respect to mode of transmission,
except for BLOOD and IDU, it was not significant (Table III).
In patients with BLOOD as a mode of transmission, the risk
of death was significantly more in the younger age group
(p-value = 0.014). The finding was opposite for IDU as mode
of transmission: those with older age expired early (p-value
= 0.04).  We also note that the average age for various modes
of transmissions for alive as well as expired patients was
highly significant (ANOVA, p-value < 0.01). Further analysis
using Tukey’s test revealed that for the alive patients, the
average age of the MTCT is significantly lower than that of
other modes of transmission. Also, for expired patients the
average ages of MTCT and BLOOD are significantly lower
than that of other categories.

Table III: Mean age of deaths and alive cases with
respect to mode of transmission (2004-2009).

Mode of Alive Deaths p-value
transmission (Mean ± S.D.) (Mean ± S.D.)

Hetero 34.353 ± 8.26 34.538 ± 8.56 0.889

homo-MSM 38.2 ± 5.432 46.5 ± 9.192 0.100

MTCT 5.286 ± 2.84 4.0 ± 2.179 0.262

BLOOD 25.471 ± 12.488 16.176 ± 11.786 0.014

IDU 31 ± 1.581 37.333 ± 7.45 0.04

Unknown 29.4 ± 7.268 35.111 ± 9.4 0.109

ANOVA p-value < 0.01 < 0.01

The average age of males was higher than that of females
for all modes of transmission; however the difference was
significant only for HETERO as mode of transmission (t-
test, p-value = 0.012) (Table IV).

Table IV: Mean age of males and females with respect
to mode of transmission at the time of entering in ART
centre (2004-2009).

Mode of Male Female p-value
transmission (Mean ± S.D.) (Mean ± S.D.)

Hetero 35.103±8.361 31.591±7.574 0.012

Homo-MSM 39.545±6.817 NA -

MTCT 5.118±2.848 3.833±1.722 0.314

Blood 23.344±13.319 20.737±12.4 0.492

IDU 35.071±6.696 NA -

Unknown 38±11.314 30.955±8.197 0.266

p-value < 0.01 < 0.01

We analysed the average length of survival from getting
treatment in ART centre till death or to the end of the
study in different modes of transmission (Table V). The t-
test shows that mean length of survival of alive was
significantly more than the deceased AIDS patients with
HETERO (p-value = 0.001), MTCT (p-value = 0.031) and
UNKNOWNS (p-value = 0.034) as the mode of
transmission.  Moreover there was no significant
difference in the length of survival across various modes
of transmission for both ALIVE (ANOVA, p-value = 0.315)
and EXPIRED cases (p-value = 0.204) (Table 5).

Table V: Mean length of survival of AIDS patients from
diagnosis to death or the end of study for death and
alive cases with respect to mode of transmission
(2004-09).

Mode of Alive Deaths p-value
transmission (Mean ± S.D.) (Mean ± S.D.)

Hetero 4.601 ± 1.339 3.481 ± 1.388 0.001

Homo-MSM 4.028 ± 1.782 4.63 ± 1.004 0.661

MTCT 5.078 ± 0.986 4.059 ± 1.108 0.031

Blood 4.583 ± 1.2 3.871 ± 1.413 0.066

IV drugs 5.336 ± 0.285 4.134 ± 1.243 0.058

Unknown 4.313 ± 1.519 2.806 ± 1.697 0.034

p-value 0.315 0.204

Using Kaplan Meier estimation method, the median
survival time for the AIDS patients with these modes of
transmission viz. HETERO, HOMO-MSM, MTCT, BLOOD, IDU
and UNKNOWN were 5.68, 5.01, 5.87, 5.11, 4.48, and 5.23
years respectively (Table VI). As illustrated in Figure 2, the
survival curves are falling gradually for HETERO and
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HOMO-MSM mode of transmission, whereas for the others the decline is very steep.

Table VI: Kaplan-Meier estimates of survival function of AIDS patients with mode of transmission (2004-2009).

Mode of Starting time Number Number Number of Cumulative S.E. of cumulative
transmission (Years) entering interval withdrawn deaths survival function survival function

Hetero 0-1 219 2 1 1.00 0.00

1-2 216 7 3 0.98 0.01

2-3 206 10 8 0.94 0.02

3-4 188 6 10 0.89 0.02

4-5 172 9 15 0.81 0.03

5-6 148 22 15 0.72 0.03

Homo-MSM 0-1 12 0 0 1.00 0.00

1-2 12 2 0 0.98 0.01

2-3 10 0 0 0.96 0.02

3-4 10 1 0 0.92 0.04

4-5 9 1 1 0.88 0.08

5-6 7 0 1 0.76 0.11

MTCT  0-1 23 0 0 1.00 0.00

1-2 23 0 0 0.99 0.01

2-3 23 1 1 0.94 0.04

3-4 21 0 2 0.86 0.07

4-5 19 0 2 0.77 0.09

5-6 17 3 4 0.57 0.11

Blood 0-1 51 1 0 1.00 0.00

1-2 50 0 2 0.96 0.03

2-3 48 0 1 0.94 0.03

3-4 47 5 2 0.90 0.04

4-5 40 3 5 0.78 0.06

5-6 32 2 6 0.63 0.07

Drugs 0-1 14 0 0 1.00 0.00

1-2 14 0 0 0.98 0.01

2-3 14 0 1 0.93 0.07

3-4 13 0 2 0.79 0.11

4-5 11 0 1 0.71 0.12

5-6 10 0 5 0.36 0.13

Unknowns  0-1 24 0 1 0.96 0.04

1-2 23 1 1 0.91 0.05

2-3 21 2 2 0.82 0.08

3-4 17 0 2 0.73 0.10

4-5 15 3 1 0.67 0.10
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Fig. 2: Survival function of AIDS patients and 95% confidence interval with respect to year from diagnosis with mode of transmission (a) HETERO, (b) HOMO-
MSM, (c) MTCT, (d) BLOOD, (e) IDU, (F) UNKNOWN. (x - duration of study, 6 yrs ; y - CSF, Table VI).
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5-6 11 0
2 0.55 0.11

Applying nonparametric Wilcoxon-test, there was no
significant difference between male and female survival
time for the patients at the ART centre (p-value =0.343)
(Table VII; Figure 3).

Table VII: Comparison of Kaplan Meier estimates of
survival function with respect to gender among AIDS
patients and its graphical representation.

Years of study Male Female

0-1 1.00 0.99

1-2 0.98 0.97

2-3 0.94 0.92

3-4 0.89 0.84

4-5 0.80 0.78

5-6  0.65 0.71

We applied Cox proportional hazard model for the
prediction of significant prognostic factors related to
survival time;  figures 4, 5, 6, and 7 show survival function
with respect to mode of transmission, age, gender, and
stages respectively.

It reveals that except for gender, other factors were
significant prognostic factors related to survival of AIDS
patients. With respect to mode of transmission, survival
was worst for IV drug abusers and best for heterosexual
mode of transmission. Similarly, survival was better for
younger patients (age < 35 years) as compared to older

Fig. 3: Comparison of Kaplan Meier estimates of survival function with
respect to gender among AIDS patients and its graphical representation.

Fig. 4: Survival function of AIDS patients estimated by Cox proportional
hazard model with respect to years from diagnosis for different age  groups:
child (0), youth (1), adult (2) (2004-2009).

Fig. 5: Survival function of AIDS patients estimated by Cox proportional
hazard model with respect to years from diagnosis for different age groups:
child (0), youth (1), adult (2) (2004-2009).

Fig. 6: Survival function of AIDS patients estimated by Cox proportional
hazard model with respect to years from diagnosis for male (1) and female
(0) groups (2004-2009).
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patients (age > 35 years). We also observed that as the
disease progressed to a higher stage, survival was the
worst. However, compared to transition from stage 1 to 2,
survival duration fall very rapidly from stage 2 to 3, and 3
to 4.

Discussion

In this paper, we have tried to provide a comprehensive
study about the survival trend of AIDS patients.The
analysis has been performed to determine association
between survival time and mode of transmission, age, sex,
and stage of the disease.

The distribution of the modes of transmission of HIV
infection varies in different countries. In western
countries such as the United States, the most common
mode of transmission, particularly among males, is male
to male homosexual contact accounting for more than
50% of the new cases among them10.  In contrast, in
resource-limited areas, high risk heterosexual contact is
responsible for 70 - 80% of AIDS cases followed by
perinatal transmission and injection drug use (IDU)
which account for 5 - 10% of the cases11. In our study
too, the most common mode of transmission was
heterosexual contact accounting for 63.48% of the cases
( Table I). The possible reasons of low incidence of
homosexual AIDS cases is the taboo associated with
homosexuality resulting in incorrect history and
underestimation of the prevalence of cases.

We observed that, number of years for alive cases with
respect to HETERO, MTCT, and UNKNOWN mode of
transmission are significantly greater than that of deaths

cases respectively (Table V).  In our study, IV drug abusers
have fared poorly as compared to other modes of
transmission; 64.3% of patients in this group had expired
by the end of the study period (Table II), and median
survival time was just 4.48 years. Moreover, IDU with old
age is a more deadly combination as they expired more
rapidly than younger patients ( Table III).There are
theoretical concerns that injection drug use could affect
HIV disease progression. Drugs, such as opioids, may
increase HIV replication in vitro12,13.  Furthermore, drug use
may negatively impact on medication adherence and
access to care14.  Inspite of these theoretical reasons,
clinical studies on this subject have found conflicting
results. Wood et al found that after 84 months of HAART,
all-cause mortality rate was similar between the 915 IDUs
(26.5%; 95% CI, 23.2% - 29.8%) and 2,201 non-IDUs (21.6%;
95% CI, 16.9% - 26.2%) (Wilcoxon P = .47)15. The Anti-
retroviral Therapy Cohort Collaboration had significantly
different results;  in their cohort of more than 40,000
patients spread over Europe and North America, patients
with presumed transmission via injecting drug use had
lower life expectancies than did those from other
transmission groups (32.6 years vs 44.7 years in 2003 -
05)16.

Age is one of the most important demographic factor
that influences the prognosis of AIDS.  Multiple studies
have demonstrated that increasing age at the time of
HIV infection is associated with more rapid progression
to AIDS in the absence of anti-retroviral therapy. Old age
is associated with immunologic vulnerability, exposure
to infectious diseases, psychosocial co-morbidies and
the other factors of disease progression. The
Collaborative Group on AIDS Incubation and HIV Survival
reported that following HIV seroconversion, the
incidence of AIDS increased and survival time decreased
with age17.  They found that individuals who
seroconverted at ages 15 - 24 years had median survival
of 12.5 years compared to 7.9 years for individuals aged
45 - 54 years; for development of AIDS, the
corresponding values were 11 and 7.7 years respectively.
May et al found that among patients on ART, high
mortality was associated with advanced age and
advanced stage of clinical disease18. In our study, for the
three age groups, children (1 - 14 years), youth (15 - 35
years), and adults (36 - 80 years), mean (± standard
deviation) survival time following development of AIDS
was 5.66 (± 1.38), 5.1 (± 1.76), and 4.59 (± 1.73) years
respectively. Patients younger than 35 years had
significantly better survival as compared to patients
older than 35 years of age (Fig. 5).

The natural history of HIV infection in children is different
from that of adults and also depends on mode of

Fig. 7: Survival function of AIDS patients estimated by Cox proportional
hazard model with respect to years from diagnosis Stage-wise(I-IV) (2004-
2009).



transmission. Children who acquire HIV vertically through
maternal-to-foetal transmission, have a bi-modal disease
progression depending on the timing of infection. Those
who are infected in utero have a more rapid progression
of disease in which children reach severe clinical and/or
immunologic stages within the first year of life and often
die by the second year of life19.  This is seen in 10 - 25% of
children infected with HIV. The other 75% or majority of
children have a more typical, slower progression, with
clinical and immunologic deterioration by five to six years
of life20.  In our study, most of the children were of this
second group as the mean age at the time of entry was
5.118 ± 2.848 yrs for males and 3.833 ± 1.722 years for
females (Table IV). We observed that survivability of AIDS
patients was highest in MTCT mode of transmission (mean
length of survival: 5.078 years), and in age group of 1 to
14 years (median survival time: 5.66 ± 1.38 years). However,
the Cox proportional hazard model to access survival
indicates that over the follow-up period, the risk of death
was highest in children (Figure V). It could be presumably
because of acquisition of infection at a time of
immunological immaturity and/or availability of increased
number of susceptible cells. On the other hand, older
children who are infected horizontally may have a course
more similar to adults with HIV infection.

Sex of the patient may also be an important prognostic
factor in AIDS. Again, the results of various studies are
conflicting. While the Antiretroviral Therapy Cohort
Collaboration16 found that women had higher life
expectancies than men, others (Remafedi7) have found
that sex of the patient does not significantly alter the
prognosis and survival in AIDS patients. In our study,
although females had a slightly better survival than
males, this was not statistically significant (Table VII,
Figures 3, 6).

Cox regression model for survival indicates that stages III
and IV disease has a significant effect as compared to
stage I and II on survival time. Similar conclusions were
drawn by May et al18.

Conclusion

Besides the laboratory parameters such as CD4 cell count
and viral load, several other factors play an important role
in the progression of AIDS. Age as a factor had a significant
difference in survival; patients < 35 years at time of
seroconversion had significantly better survival as
compared to > 35 years of age. Again, risk of death was
high among the very young, i.e., children.  Intravenous
drug abuse was mode of transmission with worst survival;
IDU with old age is a more deadly combination. However,
sex of the patients was not associated with survival of

patients. It can be safely assumed that even in HAART-
treated population, these demographic factors have
significant impact on prognosis.
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Dynamic auscultation – A lost art which needs to be revived
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Abstract

The rate at which technological advances in cardiology have emerged and subsequently integrated into common practices has
continually accelerated during the past few decades. Although many paradigms are shifting, some remain foundational and change
less, the most important of which is the bedside clinical examination. There has been a perceptible reduction in the skills and
abilities of medical students and residents in diagnosing and interpreting heart sounds and murmurs. In experienced hands, the
cardiac physical examination is a sensitive and specific instrument for detecting cardiac pathology. The term dynamic auscultation
refers to a technique of altering circulatory dynamics by means of respiration and a variety of physiological and pharmacological
manoeuvres and determining the effect of these manoeuvres on heart sounds and murmurs.

Key words: Dynamic auscultation, heart sounds, murmurs.

Introduction

The French physician René Théophile Hyacinthe Laënnec
(1781-1826) introduced the medical world to
auscultation by inventing the stethoscope.  Despite the
fact that it has been a part of the doctors’ paraphernalia
for over a century, the stethoscope is not being put to
its best use by the medical profession as noted by Drs.
Levine and Harvey more than 50 years ago. This loss has
occurred despite new and sophisticated teaching
modalities including graphic instructions, digital
recordings, and computer-enhanced simulation.
Although the reason for reduction in these clinical skills
is not entirely clear, the increased availability and
promotion of newer diagnostic techniques, a reduction
in emphasis on auscultation instructions, a lack of
physician confidence, and increased concern about
litigation may be involved in the increased frequency of
ordering of additional imaging modalities. Assessment
studies of internal medicine and family practice residents
have shown less than adequate proficiency in cardiac
auscultation. The literature also indicates that the formal
teaching of cardiac auscultation has waned considerably
despite positive attitudes about its importance as a
useful clinical skill1-3.

Effect of echocardiography on the utility of
cardiac auscultation

The availability of echocardiography does not eliminate
the need for properly performed auscultation of the heart.
Although echocardiography provides additional
information in many patients and can even provide the
correct aetiology of various systolic and diastolic murmurs,
it is an unnecessary step in many patients with innocent

murmurs. Echocardiography can even lead to a false
diagnosis of echocardiographic heart disease.

Often, a mild valvular regurgitant jet, detected by color-flow
Doppler techniques, is not associated with an audible
murmur despite optimal auscultation. Such regurgitant jets
usually do not indicate clinical heart disease. Trivial mitral
regurgitation can be detected by Doppler in up to 45 per
cent of normal individuals; tricuspid regurgitation in up to
70 per cent; and pulmonary regurgitation in up to 88 per
cent. Normal aortic regurgitation is encountered much less
frequently, and its incidence increases with advancing age.
Newly developed, small, handheld echocardiographic
detectors are highly unlikely to replace the stethoscope as
the presence of a fourth heart sound during carefully
performed cardiac auscultation gives additional
information regarding the atrial contribution to ventricular
filling. Beside that, the presence of a third heart sound is, in
an elderly person, in itself considered an independent
predictor regarding the long-term prognosis.
Echocardiographic finding of mitral valve prolapse in the
absence of any auscultatory abnormality should be
considered as a benign condition. Again, the most difficult
decision during a cardiac examination is the differentiation
of constrictive pathology from restrictive pathologies.  Even
using the most sophisticated modalities like
echocardiography and cardiac catheterisation,
differentiation between the two is sometimes impossible;
but sometimes the presence of a diastolic sound like
pericardial knock on cardiac auscultation gives an useful
clue regarding constrictive patholology.

Dynamic auscultation

Auscultation of the heart should be considered a

JIACM 2012; 13(4): 299-302
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dynamic exercise. In addition to being auscultated in the
left lateral decubitus position, the patient should, when
possible, also be examined while standing, squatting, and
during Valsalva manoeuvre and following its release. This
type of dynamic auscultation changes the pre-load and
after-loading conditions of the heart and might yield
diagnostic information because of the typical response
of heart sounds and murmurs to these manoeuvres.
There are, basically, seven manoeuvres in dynamic
auscultation that may be easily and rapidly used at the
bedside: 1) Valsalva manoeuvre, 2) exercise, 3) respiration,
4) postural changes, 5) transient arterial occlusion, 6)
response after premature ventricular contraction (PVC),
7) amyl nitrite inhalation5-8.

1. Valsalva manoeuvre: Valsalva, a manoeuvre, was
described in 1704 as a method of clearing pus from
the middle ear by straining with the mouth and nose
closed. The Valsalva manoeuvre is easily performed
at the bedside and consists of a relatively deep
inspiration followed by forced expiration against a
closed glottis for 10 - 12 seconds. The examiner
places the flat of the hand upon the abdomen to
provide the patient with a force against which to
strain and permit assessment of the degree and
duration of the straining effort. The amount of
expiratory effort should be adequate to cause
physiological changes7.

The Valsalva manoeuvre has 4 phases:-

Phase 1 - is associated with a transient rise in systemic
BP and intrathoracic pressure as straining
commences. This phase is approximately of 1 - 3
seconds and is usually undetectable at bedside.

Phase 2 - is accompanied and readily detected by
reflex tachycardia.

Phase 3 - begins promptly with the cessation of
straining, is associated with a perceptible decrease
in systemic venous return,  blood pressure and pulse
pressure, is associated with a transient decrease in
blood pressure and systemic venous return,  lasts
for 1 - 3 seconds, and is usually undetectable at the
bedside.

Phase 4 - the venous return exceeds its level before
the performance of Valsalva manoeuvre, thereby
augmenting the right ventricle, and left ventricle
stroke volume7.

The Valsalva manoeuvre strain phase decreases the
intensity or duration of all left-sided murmurs except
mitral valve prolapse (MVP) and hypertrophic
cardiomyopathy (HOCM) (Table I)7.

Table I: Various phases of Valsalva manoeuvre: their
physiology and effect on murmurs.

Phases Physiology Murmur

Strain phase ↑ HR ↑ MVP,  ↑ HOCM

↑ intra-thoracic pressure, ↓ AS, ↓ PS, ↓ MS, ↓ AR, ↓ MR,

↑ ventricular volume, ↓ VSD, ↓ PDA

↓ VR, ↓ CO

Release phase ↑ VR, ↑ CO ↓ MVP,  ↓ HOCM

↑ AS, ↑ PS, ↑ MS, ↑ AR, ↑ MR,

↑ VSD, ↑ PDA

2. Mullers manoeuvres: This is a converse of the
Valsalva manoeuvre. In this, the patient forcefully
inspires – with nose and mouth firmly sealed – for 10
seconds. This method widely splits S2, and augments
murmurs and filling sounds originating in the right
side of the heart8.

3. Isometric exercises: Exercise is a simple manoeuvre
for the evaluation of the specific cardiac findings while
the patient is at rest, the easiest exercise being the
sustained handgrip. Physiologically, the haemo-
dynamic effects are related to a withdrawal of a vagal
tone and an increase in sympathetic tone. In a normal
individual patient, the isometric hand grip produces
tachycardia, elevates systolic and diastolic BP, and
elevates cardiac output. Effect of hand grip on
systemic vascular resistance varies with the amount
of effort produced.  All left-sided regurgitant murmurs
are increased by isometric exercises. LV outflow
lesions like valvular and sub-valvular AS, may be
decreased by hand grip as a result of increased SVR9-

11.

4. Respiration: Changes in cardiac sounds and murmurs
with respiration are helpful in differentiating cardiac
pathology from normal variation.  During inspiration,
the intrathoracic pressure decreases to
subatmospheric levels. From a haemodynamic
standpoint, inspiration increases VR, which augments
RA & RV pre-load. Resistance to RV outflow also
decreases as a result of dilatation of the pulmonary
vasculature. The net effect is increased RV stroke
volume. Reciprocally, during expiration there is
decrease in lung volume. Pulmonary vein flow into
the LA increases as a result of increased intrathoracic
pressure transmitted to the pulmonary capillary bed
that augments the flow out of the pulmonary bed
into the LA & LV. Respiratory changes in cardiac
sounds and murmurs may be divided into two
catagories: those which increase with inspiration



Journal, Indian Academy of ClinicalMedicine    Vol. 13,No. 4    October-December, 2012301(when venous return increases) and those thatincrease with expiration (when lung volumedecreases, bringing LV into close proximity with thechestwall). Generally, right-sided events are louderon inspiration and left-sided events are louderonexpiration (Table II)5-7.Table II: Effects of respiration onmurmurs.PhysiologyMurmurInspiration:↓ intrathoracic pressure,↑ TR, TS, PS, PRRV stroke volume, ↑ VRExpiration:↓ Lung volume↑ AR,MR5.Postural change: Postural change is another usefulmanoeuvre inphysical diagnosis. The simplestwayto use postural change is to have the patient movefrom a standing to a squatting position and viceversa, while the examiner auscultates. Physiologically,standing is similar to the strain phase of the Valsalvamanoeuvre5 - 6 . On standing, the venous returndecreases, leading to decrease in stroke volumecausing relative hypotension, which in turn causesa reflex tachycardia and increase in systemic vascularresistance. In thesndingposition, most murmursdiminish except themurmur ofHOCM andMVPwhich lengthens and intensifies. Squatting causescompression of femoral arteries causing mean aorticpressure to increase abruptly and return at a levelhigher than at rest;  also, reflex tachycardia isobserved, and right heart volume and flow increaseby increase in venous return.  Left heart pressureincreases andmurmurs of MR, VSD, and AR alsoincrease. With squattingmostmurmurs becomelouder, butmurmurs ofHOCM and MVP soften anddisappear8 .6.Transient arterial occlusion: Transient externalcompression ofboth brachial arteries by bilateral cuffinflation to 20 -40mm Hg greater than peak systolicpressure for 20 seconds augments themurmurs ofMR, AR, and VSD, but not othermurmurs6.7.Response after premature ventricularcontraction (PVC): During the compensatory pauseafter PVC, right and left ventricular fillng increasesand aorticandpumonary diastolic pressuredecreases, thusenhances stroke volume andforward blood flow. Ventricular function isaugmented after PVC because of increase in end-diastolic ventricular volume. Murmurs originating atnormal or stenotic valves increase in intensity duringthe cardiac cycle after a PVC, because of thecombined effect ofenhanced LV fillngand post-extra systolic potentiation of contractile function.Forward flow accelerates, causing an increase in thegradient and a oudermurmur. Systolicmurmurs ofvalvular regurgitation do notchange, diminish, orbecome softer after PVC as there is relatively littlefurther increase in valvular flow or change in theventricular-atrial gradient.  The murmur ofOCMincreases in intensity5 - 8 .8.Amyl nitrite inhalation: Amyl nitrite is a potentvasodilator which causes a decline in systemicarterial pressure. LV size decreases and LV ejectionis enhanced. Reflex tachycardia occurs. During theinitialhypotension after amyl nitrite inhalation,murmurs of MR, VSD, and AR decrease in intensity,because of decrease in BP and systemic vascularresistance, whereas themurmur of AS increases inintensity because of increased stroke volume1 - 3 .During the later tachycardia phase, murmurs ofMSand right-sided lesions (TR, TS - because oftachycardia and increase cardiac out-put, PS) alsobecome louder. This distinguishes Austin-Flintmurmur from that of MS. Murmurs of MVP andHOCM are also increased5 - 7 .ConclusionCardiac echocardiography has virtually replaced thebedside clinical examination nowadays in day-to-dayclinical practice. But in countries like Indiawhere basicinvestigation facilities are not available at the grass rootslevel, the mportance of bedside clinical examination isindispensible which is true for the cardiovascular systemalso. Therefore, bedside cardiovascular auscultationshould be revived, and even the interpretation ofechocardiographic data should be in the light of clinicaland dynamic auscultation for the diagnosis of any cardiacailment. One must never forget that evenechocardiography has its own obvious limitations inpatients withmorbid obesity, chronic obstructivepulmonary disease, and in patients in thehands of aninexperienced echocardiologist. Thus, a carefulphysiological approach to the physical examinationrepresents a powerful noninvasive tool that can be usedin combination with other information to accuratelydiagnose cardiac disease.Refrences1.St. Clair EW, Oddone EZ, Waugh RA, Corey GR. Assessing HousestaffDiagnostic Skills Using a Cardiology Patient Simulator. Ann Intern
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REVIEW ARTICLE* Professor, Department of Medicine, ** Associate Professor, Department of Obstetries & Gynaecology, *** Intern, Pt.JNM Medical College &BRAM Hospital, Raipur, Chattisgarh.JIACM 2012; 13(4): 303-10Antiphospholipidantibody syndrome (APAS)VN Mishra*, NaliniMishra**, Devanshi***AbstractAntiphospholipid syndrome (APS) is anonmmatory autoimmune disease characterised by recurrent thrombosis whichmaybe arterial, venous, or both, along with recurrent foetal loss or intrauterine death and thrombocytopenia associated withmoderate-to-high levels ofantiphospholipid antibodies. Recently, the role of infammation and injury-induced thrombosis has beendemonstrated in animal studies inpathogenesis of APS. APS could be classified into two main classes: Primary and secondary. Inrare cases, APS leads to rapid organ failure due to generalised thrombosis and a high risk of death; this is termed as ‘catastrophicantiphospholipid syndrome’. The increased incidence of pregnancy-related complications necessitates the need for careful antenatalsurveillance, and for delivery to be conducted in a unit with facilities foroperative interventions and neonatal intensive care.Dramatic improvements in pregnancy outcome can be achieved by a combination of heparin and aspirin.Key words: APS, recurrent foetal loss, antiphospholipid antibodies, antithrombotic treatment.IntroductionItwas for the firsttme inthe year 1965 that AlarconSegovia andOsmundson described 11 patients sufferingwith SLEwho had peripheral vascular syndromes1 .Subsequently, in the year 1980, Soulier and Boffa notedthe occurrence of recurrent abortions, thrombosis, andpresence of a circulating anticoagulant inpatients nothaving any detectable primary condition to explain sucha phenomenon. In the year 1989, thisunexplainedobservationwas simultaneously described as primaryantiphospholipid syndrome (APS) by Hughes andAlarcon-Segovia2. Nowadays APS is awell-known diseaseentity among physicians, rheumatologists, gynaecologists,and haematologists. It is also recognised as lupusanticoagulant syndrome, antiphospholipid syndrome(APS), Hughes syndrome, and sticky blood.  It is considereda serious clinical problem, because of itsassociation tomultiple systems3. According to the internationalconsensus statement of2006, the antiphospholipidsyndrome (APS) isanonmatory autoimmunedisease characterised by recurrent thrombosiswhichmaybe arterial, venous, or both, along with recurrent foetalloss or intrauterine death and thrombocytopeniaassociated withmoderate-to-high levels ofantiphospholipidantibodies such asanticardiolipinantibodies (aCA), antibodies to β2 glycoprotein I (β2GPI),or lupusanticoagulant4.ClassificationAPS could be classified into two main classes:Primary - The term “primary antiphospholipid syndrome”is usedwhen APS occurs in theabsence of any otherautoimmune disorder, such as systemic lupuserythematosus (SLE).Secondary - When APS is seen in conjunction with otherautoimmune diseases such as systemic lupuserythematosus (SLE).  In rare cases, APS leads to rapidorgan failure due to generalised thrombosis and a highrisk ofdeath; this is termed as “catastrophicantiphospholipid syndrome” (CAPS). APS is anautoimmune disorder. Precise cause of primary APS isunknown. However, some factors are associated withdeveloping antiphospholipid antibodies though notnecessarily thesyndrome. These include:-Infections - People with syphilis, HIV infection,hepatitisCndmalaria, among others are found tohave a higher incidence of positivity ofantiphospholipid antibodies.Medications - Consumption of certain drugs, such ashydralazine, quinidine, phenytoin,  and antibioticssuch asmoxicillnmay lead to an increased risk ofAPS.Genetic predispositions -Although the disorder is notconsidered hereditary, research indicates thatrelatives of people with antiphospholipid syndromeare more likely to have the antibodies5.Magnitude of the problemAPS is amajorwomen’s health issue the world over. InAmerica, 75 - 90% of those affected by APS are women.10to 25% ofwomen with recurrent miscarriages are found
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Journal, Indian Academy of ClinicalMedicine    Vol. 13,No. 4    October-December, 2012305preferentially targeted to the trophoblast cells oftheplacenta where they activate complement through theclassical pathway. The complement cascade is initiated;C3 and, subsequently, C5 are activated. C5a isgenerated,which attracts and activates neutrophilsndmonocytesand stimulates the release ofmatory mediatorsincluding reactive oxidants, proteolyticenzymes,chemokines and cytokines. Complement activation isamplifiedby the alternative pathway, which results infurther influxofmatory cellsand ultmately foetalinjury. Depending on the extent ofdamage eitherdeathin utero or foetal growth restriction ensues. It seems thatin amousemodel of APS, complications of pregnancy areinitiated by infmation rather than by thrombosis, andcomplement activation has anessentialand causative rolein foetal lossand growth restriction17, while other studiesof the placentalbed in pregnancies complicated byprimary APS have underscored themportance ofinfmmatory mechanisms showing vasculopathy,atherosis, and endothelial cell activation asthemainculprit18.Clinical featuresIt ispossible for apatient to have the antibodies associatedwith antiphospholipid syndrome without ever developingsigns ormptoms. However, the risk ofdevelopingthrombotic events increases during pregnancy, longperiod of immobility such as sittngduring a long airlineflight, and during surgery especiallypost-operative period;beside this, thosewhomoke cigarettes, have high bloodpressure, high cholesterol, and take oral contraceptivesare also liable to become symptomatic. Antiphospholipidsyndrome (APS) has varied clinical features; virtuallyanysystem can be affected.  There are no major differences inthe clinical features ofpatients with primaryantiphospholipid syndrome, and those with secondaryantiphospholipid syndrome, but for associated sign, andsymptoms of main autoimmune disease in case ofsecondary APS.Vascular thrombosisThis ismostmportant manifestation ofAPSandincludes one ormore clinical episodes of arterial, venous,or small vessel thrombosis. Events are usually sporadic andappear unrelated to antibody levels. Inmost patients,recurrent events are confined to either the arterial orvenous circulation, suggesting that factors that infuencearterialand venous thrombosismay differ. In APS,thrombosismay occur inany part of arterialand venouscirculation, thusany organ system can be affected by abroad spectrum of clinical manifestations leading tochronic, slow, but progressive organ dysfunction.19 Theseinclude:1.Cerebrovascular manifestations: Cerebral ischaemiadue to arterial thrombosis involves the brain in up to35% of cases, causing transient ischaemic attacks orstrokes, venous sinus thrombosis, chorea, migraine,transversemyelopathy, seizures, multi-infarctdementia, and retinal venous thrombosis. Multiplesclerosis like symptoms and psychosis are othermanifestations20.  Not all arterial episodes of ischaemiaor infarction are thrombotic in origin. Emboli,especially from mitral or aortic valve vegetations canalso lead to cerebral events.2.Cardiac manifestations: Valvular heart disease (mostcommonly mitral regurgitation) affects 10 -35% ofthe patients. CAD is anmportant life-threateningmanifestation, up to 15% of young myocardialinfarction casesmay be due to APS. Libman-Sacksendocarditis, cardiomyopathy, and intracardiacthrombosis are other rare presentations.3.Pulmonary manifestations: Pulmonary embolism is animportant manifestation, pulmonary hypertension,intra-alveolar pulmonary haemorrhage, adultrespiratory distress syndrome (ARDS), and fibrosingalveolitis are less commonly found.4.Renal manifestations: Renal vein and/or arterythrombosis involving main branches is quite oftenseen, glomerular and small artery thrombosis andcortical atrophy are less commonly observed.5.Peripheral vascular disease: Peripheral deep veinthrombosis (DVT) isthemost common affection invenous circulation; recurrent superficial thrombosisis also seen. Venous thrombosis particularly of thelower limbs occurs in up to 50% of patients with thissyndrome Gangrene of the extremities has also beendescribed.ThrombocytopeniaSometimes, patients with APS present withthrombocytopenia alone, but more frequently mild-to-moderate thrombocytopenia (platelet counts in the rangeof 100,000 - 150,000 per cubic millilitre) occurs in about40 - 50% of patients and accompanies other clinicalcomplications21. Investigators have found that 40% of thepatients withAPLAs had antibodies against glycoproteinIIb/IIIaand IbIXasseen indopathic thrombocytopenicpurpura (ITP), whichwould explain the low plateletcount22. Autoimmune haemolytic anaemia, and bleedingtendency is alsoobserved in a few. Acute involvement ofthe capillaries, arterioles, or venules often results in aclinical picture indistinguishable from that of thehaemolytic uraemic syndrome and thrombotic
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Journal, Indian Academy of ClinicalMedicine    Vol. 13,No. 4    October-December, 2012307Pregnancy morbidity:One ormore unexplained deaths of amorphologicallynormal foetus at the 10thweekof gestation orbeyond. This should be confirmedby ultrasound or postmortem examination.One ormore premature births of amorphologicallynormal baby before the 34thweek of gestation because of severe pre-eclampsia or eclampsia, or placental insufficencyThree ormore unexplained consecutivespontaneous abortions with exclusion ofgynaecological abnormalities orhormonalinadequacy as the cause, and with normalchromosomes in both parents.Some patientsmay have features from more thanone of these pregnancy criteria.Laboratory criteriaLaboratory criteria have three components:-Lupus anticoagulant (LA): This should be found inplasma on at least 2occasions at least2weeks apart.Anticardiolipin (aCL) antibody: The aCL antibodymay be mmunoglobulin IgG or gM. The titre shouldbe medium or high being at least40GPLorMPL orabove the 99th centile. This should be on two or moreoccasions at least2weeks apart.Anti-beta2 glycoprotein I(GPI) antibody: This canalso be IgG or IgM and in a titre above the 99th centileon two ormore occasions at least2weeks apart.Some workers feel that the need to have just one clinicaland one laboratory criterion to make the diagnosis is toolax and results in excessive diagnosis. At thesame tmethere is aproblem of those who do not fulfill the criteriabut who have other features that are associated with thedisease. Other laboratory features include IgA aCL, IgAantibeta2GPI, antiphosphophatidylserine (aPS) antibodies,antibodies against prothrombin (aPT-A) and antibodiesto the anti-beta2 GPI antibody/antiphosphatidylserineprothrombin (aPS/PT) complex.Other recommended investigationsFor diagnosis, patients must have medium-to-high levelsof IgG orManticardiolipin (aCL), anti-beta2 GPI or upusanticoagulant (LA) on at least two occasions at least12weeks apart asmentioned above. Besides that, thefollowing other investigationsmay be done in patientsof APS 29:-–CBC for thrombocytopenia and evidence ofhaemolytic anaemia.–Coagulation profile.–CT scanning or MRI of the brain for cerebrovascularaccident, the chest for pulmonary embolism andabdomen for Budd-Chiari syndrome in selectedpatients.–Doppler ultrasound studies for possible detection ofdeep vein thrombosis.–Two-dimensional echocardiography to demonstrateasymptomatic valve thickening, vegetations, andvalvular insufficiency.DifferentialdiagnosisA differentialdiagnosisshould be considered when thereis unexplained arterial or venous thrombosis, thromboticinvolvement of unusual sites like adrenal or renal veins,thrombosis in apatient younger than 50 years, recurrentthrombotic events, second or third trimester losses, andmore than one thrombotic event in the same individual.Other diagnoses that should be considered in thesepatients, include factor V Leiden (activated protein C-resistance), protein C, protein S, or antithrombin IIIdeficiency, dysfibrinogenaemias, abnormalities offibrinolysis, nephrotic syndrome, polycythemia vera,paroxysmal nocturnal haemoglobinuria, and side effectsof oral contraceptives. In patients with arterial occlusion,possibility of hyperlipidaemias, diabetes mellitus,hypertension, vasculitis, homocysteinuria and Buerger’sdisease should also be taken into account. As APSaccounts for only a small fraction of pregnancy losses,other possible causes of pregnancy loss must beevaluated such as chromosomal abnormalities, anatomicanomalies of thematernal reproductive tract, andmaternal disorders such as infectious, endocrine, otherautoimmune and drug-induced diseases. Confirmation ofAPS should rely on unequivocally positive tests for LA ormedium to high titre of ACA30.ManagementAs a general measure, a healthy lifestyle in linewithprevention of cardiovascular diseases is recommended.This includes cessation ofmoking, regular physicalexercise, a healthy dietandweight control, stoppingalcohol intake, and adequate management of cardio-vascular risk factors including diabetes, hypertension, andhyperlipidaemia.Management of thrombosis - Acute management ofarterial or venous thrombosis isthesame as with otherpatients with similar problems. They should be givenheparin in the dose of1,000units/hour. Prophylactictreatment should be long term after venous thrombosissince patients with antiphospholipid syndrome (APS) are
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Journal, Indian Academy of ClinicalMedicine    Vol. 13,No. 4    October-December, 2012309thrombocytopenia (asmentioned above), henceheparin-treated pregnant patients withantiphospholipidantibodies does mandateinvestigation but not discontinuation ofheparin,unless antibodies specifically associated withheparin-induced thrombocytopenia aredemonstrable. Treatment for platelet counts morethan 50,000 is usuallynnecessary. If required themanagement of severe thrombo-cytopenia inpregnant patients with APS consists of control ofblood pressure, administration of intravenousimmunoglobulin, and early delivery, beside plateletconcentrate and whole blood asandwhenrequired4 0 .Treatment of catastrophic antiphospholipidsyndrome - It isawell known fact that catastrophicAPS leads to rapid development of multi-organ failurebecause of multiple vascular occlusions41. Preventionincludes the use ofantibiotics for infection andparenteral anticoagulation for susceptible patients.Treatment with anithrombin III prevents thecontinuation ofunchecked coagulation.  Anotherpossible therapy istheuseofmnogenactivator (t-PA). Pentoxifylline isusefulnmprovingerythrocyte flexibility and increases blood flow bydecreasing blood viscosity. One of the most successfulapproaches is theuseofmapheresis.  Otheraggressive supportive therapies include the use ofimmunoglobulin, haemodialysis, inotropic support,intubation, and mechanical ventilation42. Withresolution of the catastrophic APS, continuousreplacement steroid therapy may be indicated ifpatients have adrenalhaemorrhage during the acutedisease; lifelong anticoagulation therapy is indicatedin these cases43.ConclusionIt is clear from the above discussion that the presence ofaPLA has an adverse effect onmany systems of the bodybecause of its thrombophilic effect. In pregnancy, thiseffectsmay be apparent in the first trimester, presenting asrecurrent pregnancy loss, ormay be associated with thelater development ofPET, IUGR, placental abruption, pre-term delivery, and intrauterine death. It seems that thepresence ofaPLmay impair trophoblastic invasion, thusinterfering withmplantation andubsequent placentaldevelopment. Role ofanmatory process has beendocumented insome experimental studiesbutnotconvincingly proved.  Dramaticmprovements inpregnancy outcome can be achieved by a combination ofheparin and aspirin. However, although the live birth rateis increased, ithouldbe acknowledged that these birthsare associated with an increased rate of prematurity andpossibleneonatal complications. The increased incidenceof pregnancy-related complications necessitates the needfor careful antenatal surveillance, and for delivery to beconducted in a unit with facilities for operativeinterventions andneonatal intensive care.  For thewomenthemselves, the significance of aPLA outside pregnancy isfar from clear, and thement for optimisinglong-term health still remains a dimma.References1.Alarcón-Segovia D, Osmundson PJ. Peripheral vascular syndromesassociated with systemic lupus erythematosus. Ann Intern Med1965; 62: 907-19.2.Alarcón-Segovia D, Sánchez-Guerrero J. Primary antiphospholipidsyndrome. J Rheu-matol 1989; 16: 482-84.3.www.apsfa.org; APS foundation of America, last updated on 13/11/10.4.Miyakis S, LockshinMD, Atsumi T et al. International consensusstatement on an update of the classification criteria for definiteantiphospholipid syndrome (APS). J Thromb Haemost 2006; 4: 295-306.5.www.mayoclinic.com; Mayo Foundation for Medical Education andResearch (MFMER); Anti phospholipid syndrome. Updated April02: 2011.6.Tektonidou MG, Ioannidis JPA, Boki KA et al. Prognostic factors andclustering of serious clinical outcomes in antiphospholipidsyndrome. QJM 2000: 93: 523-30.7.Glasnovic M, Bosnjak I, Vcev A et al. Diagnostic and therapeuticapproach to pregnant women suspect on antiphospholipidsyndrome. Rheumatiza 2008; 55(1): 10-5.8.Salmon JE, Girardi G, LockshinMD. The antiphospholipid syndromeas a disorder initiated by infmmation: implications for the therapyof pregnant patients. Nature Clinical Practice Rheumatology 2007;3: 140-7.9.Zhou H et al. Characterization ofmonocyte tissue factor activityinduced by IgG antiphospholipid antibodies and inhibition bydilazep. Blood 2004; 104: 2353-8.10.Ma K. High affinity binding of beta 2-glycoprotein I to humanendothelial cells ismediated by annexin II. J Biol Chem 2000; 275:15541-8.11.Lutters BC. Dimers of beta 2-glycoprotein I increase plateletdeposition to collagen via interaction with phospholipids and theapolipoprotein E receptor 2'.  J Biol Chem 2003; 278: 33831-8.12.Atsumi T. Research around beta 2-glycoprotein I: a major targetfor antiphospholipid antibodies.  Autoimmunity 2005; 38: 377-81.13.Derksen RH. Management of the obstetric antiphospholipidsyndrome. Arthritis Rheum 2004; 50: 1028-39.|14.Jane ES, Guillermina G, MichaelDL. Antiphospholipid Syndrome asa disorder initiated by infmmation: implications for therapy ofpregnant patients. Nature Clinical Practice Rheumatology 2007; 3:140-7.15.Pierangeli SS; Requirement of activation of complement C3 andC5 for antiphospho – lipid antibody mediated thrombophilia.Arthritis Rheum 2005; 52:  2120-4.16.Mao D. Negligible role of antibodies and C5 in pregnancy lossassociated exclusively with C3-dependent mechanisms throughcomplement alternative pathway. Immunity 2003; 19: 813-22.
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REVIEW ARTICLE*Associate  Professor, ** Professor &Head, Department of Physiology, Byramjee Jeejeebhoy Medical  College (BJMC),Station Road, Pune - 411 001, Maharashtra.JIACM 2012; 13(4): 311-15Quittngmoking –How to go about itSM Gawali*, SM Vaidya**AbstractCigarette smoking has become a major cause of morbidity and mortality worldwide. Cigarette smoking kills half of the lifetmeusers, and half of those dienmiddleage. Sudden death ismore frequent in heavy smokers than innmokers and is often thefirstmanifestation. A steady fall in death rate occurs in those who stop smoking. Timely intervention inmoking cessation not onlyreduces the riskofmajordisease, but alsomodifies the clinical course and outcome of certain diseases. There are variouspharmacological andnonpharmacological measures available which need to be implemented properly and timely. These measuresat the clinic level and community level will help in reduction of morbidity & mortality. In the present articlewe have discussedsomeof thesemeasures.IntroductionCigarette smoking is amajor public health problemglobally. According to the WHO, smoking is the secondmost mportant cause ofdeathworldwide and is currentlyresponsible for 5 millondeath each year1.  There are threebillion cigarette smokersworldwide of which 112 millionare in India1. Cigarette smoking isestmated to cause800,000 deaths annually in India.  The WHO predicts thattobacco deaths inndamay exceed 1.5 million annuallyby 20202.Cigarette ispacked with harmful and additive substances3.Smoking is responsible for 90% of lung cancer,  75% COPD,25% CHD, and peripheral vascular diseasesdmanyother fatalandnonfatal diseases3,4,5,6.  The adverse effectof smoking iswell known and documented7,8,9,10,11.Cigarette addiction is growing despite measures to curbit. The benefitsofmoking cessation are invaluable,whatever the tme11, 12,13.  This article intends to focus onthe aids to achieve absolute smoking cessation. Beforedelving into themethods of aidngmoking control, itwould be wise to understand that cessation ofmokingis indeed beneficial.Benefits ofquimoking14Within20minutes–Blood pressure and heart ratedecrease.Within 12 hours–Carbon monoxide level decreasesto normal.After 3months–Lung function mproves.After 9months–Decrease in cough aswell asshortness of breath.After 2 years–Excess risk ishalfthat of a regularsmoker.After 5 to 15 years–Risk of stroke is reduced to that ofnonsmokers.After 10 years–Risk ofdeveloping lung cancer isreduced to half.After 15 years–Risk of CHD is similar to that ofnever smokers.How to help people quitmoking?Tobacco use is themost common preventable cause ofdeath. About half the people who do not quitmokingwill dieofmoking-related problems. Some people try toquitsmoking several times before they finallysucceed.For many, the direct instruction by the doctor to quitsmoking results nmediate and effective cure especiallywhen motivation is high, as after a coronary attack. It issurprising how many patients withCHD have never beenadvised to quitmoking. A straightforward explanationof the harmful effects ofmoking on the heart, suited tothe patient’s intelligence, should always be given. A 2008GuidelineMeta-analysis estmated that physician adviceto quitmoking led to a quit rate 10.2% asopposed to aquit rate of7%mong patients who did not receivephysician advice to quitmoking15. Stopping smokingmust be seen to be as mportant as any other therapyprescribed. The follow-up is as vital in the control ofsmoking as in diabetes. A singleadmonition to reducesmoking is often regarded as adequate for thesmokers.“No smoking as long as you live” is the prescription. Adaily record ofsmoking should be kept. Advice should begiven to the familywhomay also be at risk and can helpthe patient by providing amoke free home. Half to two-third ofsmokers surviving amyocardial infarction can bepersuaded to stop smoking.  In Edinburgh 62% of 125
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Journal, Indian Academy of ClinicalMedicine    Vol. 13,No. 4    October-December, 2012313A 2009 systematic review by researchers at theUniversityof Birmingham found that gradualNRT was effective insmoking18.PsychopharmacologyDepressionmay be a symptom of nicotine withdrawal andsmoking cessation sometimes precipitates depression. Insome individuals, nicotinemay have an anti-depressanteffect that keeps them addicted to smoking. Anti-depressants could substitute for this effect. At presentsustained release bupropion (Bupropion SR) is the onlyantidepressant currentlyapproved by the US FDA forsmoking cessation17; itmnendNEuptakeinhibitor and ameliorates the extent ofwithdrawalsymptoms during abstinence. SR Bupropion should givenin adoseof0mgonce daily for 6 days, then increase totwice daily on the seventh day. The maximum dose for apatient with predisposing risk factor for seizure is50mg.Other drugs used are nicotine receptor partial agonist likecystine, veriniclinewhich reduce the urge to smoke andreduce the withdrawal symptoms.  Recently, non-nicotinepharamacotherapies like bromocrtptine,  glucose tablets,anabasine, veboxetine, rimonabant (and otherformulations underdevelopment include nicotine buccaladhesive tablets, nicotine solution drops) are alsoavailable20.Non-pharmacological methods to help quitmoking.1.Unassisted method – ”Cold Turkey” isthemostlyfrequentlyusedmethod advanced by Wayne et al.Cold Turkey means abrupt cessation of all nicotineuse21. A 1995 meta-analysis estmated that the quitrate from unaided method was 7.3% after an average10 minutes of follow-up19.2.Substitute for cigarette – Electronic cigarette shapedlike a cigar or cigarette to satisfy the habitual tactilecraving significantly decreases tar and carbonmonoxide. National Institute ofHealth (NIH)recommends chewing cinnamon sticks to help curbthe urge to smoke19.3.Alternative approach – Acupuncture, aromatherapy,hypnosis, herbs.4.Method used for children and adolescents –Motivationalenhancement, psychological support,youth anti-tobacco activitiessuch assportsinvolvement, family communication, school-basedcurricula such as life-skills training are promising. ACochrane review which mainly studied combiningmotivationalenhancement, psychological supportconcluded that this  “complex approach“ for smokingcessationamong youth shows promise22 .5.Biochemical feedback – estimation of carbonmonoxide,  cotinin level during follow-up17.6.Cut-down to quit –Gradual reduction involves slowlyreducing one’s daily need of nicotine by applyingNicoBloc drops on cigarette filter which absorbs99%of tar and nicotine19.  A 2010 Cochrane review foundthat abrupt cessation and gradual reduction with pre-NRT produced a similar quit rate whether or notpharmacotherapy or counsellingwas used15.For community intervention, the following measuresare recommended:-1.General practitioners –Give impetus to quit andmaintainsmoking cessation.2.Socialworkers – Tackle individual problems and helpin longer duration of interaction.3.Telephone call back – follows-up active callsmadefrequently in the initahase ofquitting.4.Health education – Essential for sustained progressin tobacco control. Start from school – the idealplatform not only to teach about the harmful effectsof smoking but to change beliefs, attitudes, andintentions.5.Social attitude reforms – Ban filmswhere the herosmokes.6.Legislation – Banning smoking in public places, buses,cinemas, theatres, restaurants and bars isaundpublic healthmeasure to protect the health ofnon-smokers.7.Price policy – There is an average 4% reduction inconsumption for every 10% increase in cigarette tax.Price plays a major a role in determining how manypeople will start smoking or will continue smoking.8.Media – It isthemost practical means to disseminateinformation and tobacco control message rapidly toa large population.9.Healthwarnings – Healthwarning on every pack ofcigarettes is required by law. This willmotivatesmokers to quit the habit.10.Intervention to reduce supply – Control ofsmuggling,restricting access of  minors to tobacco, cropsubstitution for tobacco farms, elimination ofgovernment subsidies for cultivation of tobacco.Impact of intervention on taking-up andquittingmoking20Type of interventionQuitting1.More than0%4% increase in quitting.increase in price
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Journal, Indian Academy of ClinicalMedicine    Vol. 13,No. 4    October-December, 2012315Medical Clinics ofNorth America. Saunders publication.Philadelphia, London. 2004; 88: 1521.17.Reichert V, Talwar A, Fein AM. Treating Tobacco dependence.Medical clinics ofNorth America. Saunders publication.Philadelphia, London. 2004; 88: 1507-57.18.Phend C. Gradual cut back with nicotine replacement boosts quitrate. Medpage Today. Retrieved 2011, 20.19.Moore D, Aveyard P, Connock M ,Wang D. “Effectiveness & safety ofNRT assisted reduction to stop smoking: Systemic review & meta-analysis. BMJ 338; DOI: 10,1136/ bmj.b1024 PMF 2664870 PMID19342408.20.Mackay J, Eriksen M.  Tobacco Atlas. WHO publication, Geneva 2006;48-9.21.Le Foll B, Sokoloff P, Stark H, Goldberg SR. Dopamine D3 receptorligands block nicotine-induced condition place preferencesthrough a mechanism that doesn’t involve antidepressant-likeeffects. Neuropsychopharmacology 2005; 30: 720-30.22.Hutton HE, Wilson LM,  AvilaTang E, Odelola O. “ Systemic review ofrandomised controlled trials: web-based intervention for smokingcessation among adolescents, college students & adults. NicotineTob Rs 13 (4): doi 10, 1093/ntr/nt 9252.23.Twelve techniques to quit smoking-Available from http: // health.Indiatimes.com/articleshow/msid-305428curps-3.What is‘Health’ ?Health, as defined inthePreamble to theConstitution of the World HealthOrganisatiom (1948), isastate of complete physical, mental and socialwell-beingand notmerely theabsence of disease or infirmity. Healthandwellness are causedby a complex interaction of biological, psychological, and socio-cultural factors.The ancient Indian traditional healing system called Ayurveda holds that healthcareis not onlycurative medical practice but alsoaoment ofwellnessandillness. Atharva Veda, one of India’s ancient holybooks on philosophy contains a prayerfor health and long life for humankind:-“May you live forahundred years.You shallbe free from harm.You shall not dieanuntimely death.Do not fear!”The term “Medicine” isused inthe context of ilness. It isboth the science and art ofmaintaining and restoring human health through the study, diagnosis, and treatmentof patients. The term is derived from the Latin ars medicina – the art ofhealing.Medicine as ascence relates to the prevention, cure, or alleviation of disease. It is aremedialagent, amedication, amedicament, a remedy.(Courtesy: Journal of the Science ofHealingOutcomes)
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through several stages of evolution. Initially, the viable cystconsisting of a protoscolex surrounded by a bladderwall(vesicular cyst stage)  invokes only aminimalmatoryreaction. In thenext stage, the cyst degenerates withthickening of cyst wall and opacification of its content(colloid cyst stage)which produces intense infmmatoryresponse. This stage is picked-up on neuroimaging ascontrast-enhancing ring or disc-like lesions as seen inFigure 1. The immunologic process elicited by the releaseof the dying parasite antigens during this stage isresponsible for the clinical manifestations ofneurocysticercosis.  Thereafter, the cyst wall thickens andthe scolex is transformed into coarse mineralised granules(granular nodular stage)3. When the cysticercus dies, thewall collapses to form a small granuloma. Months-to-yearslater, calcification sets in to produce inactive calcifiedlesions3.The clinical manifestation of neurocysticercosis dependson theumber, size, and location of the lesions. 2 Thoughthe focal seizures are the most common clinicalpresentation ofNCC4, our patient presented withgeneralised tonic-clonic status. Other symptoms such asheadache, altered sensorium, hemiparesis, quadriparesis,and ataxiamay be present2,5. There may be features ofraised intracranial pressure and focal neurodeficit in asmallumber of patients4. The 4th ventricle ishemostcommon site for obstruction and symptoms in suchcases1.In advanced HIV infection, the appearance of symptomsdue to co-infection with neurocysticercosis is largelydetermined by the hostmmune response. Ifcell*mediated immunity decreases markedly, thepatient is likely to be asymptomatic assuggested byModi et al6 .  Giant cysts and racemose forms ofneurocysticercosis seem to be more frequent in HIV-infected patients secondary to uncontrolled parasiticgrowth because of an impaired cell-mediated immuneresponse7 ,  8 .  In our patient, even though the CD4 countwas not much decreased, yet the child presented withmultiple neurocysticerci.Definitive diagnosis of neurocysticercosis can be madeusing histopathological, radiographic, immunological,and clinical criteria described by Del Brutto et al9 . Thediagnostic criteriawere modified by Garg1 0  for the Indianpatients.  The presence of  protoscolex  within the cyston imaging studies provides the pathognomonic signfor diagnosing neurocysticercosis1 .  Tuberculomas needto be differentiated from neurocysticercosis especiallyin countries like India. They tend to be larger than 20mm in diameter, have an irregular outline, cause moremass effect and have a progressive focal neurologicdeficit, whereas cysts tend to be < 20 mm in diameter,have asmooth regular outlineand sedom present withFceethe ca seen.Journal, Indian Academy of ClinicalMedicine    Vol. 13,No. 4    October-December, 2012317AB
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CASE REPORTMultifocal tropicalpyomyositiswithpyopericardiuminanmunocompetent young femaleJIACM 2012; 13(4): 319-21R Manocha*, R Chandel**, R Kumar***, A Pandey***, S Prasad****, B Gupta*****, A Kumar***AbstractPyomyositis isabacute, deep, bacterial infection of muscle and soft tissue and is predominantly seen in tropical countries. Thedisease ismore common in mmunocompromised subjects such as those with HIV infection, renal failure, or undergoingchemotherapy. We present a rare case of multifocal pyomyositis with pyopericardium in anmunocompetent young female. Ourpatient, despite surgical drainage and empirical antibiotic treatment, progressed to the bacteraemic stage with multiple abscessesand pyopericardium. Shewas given antibioticsand pericardiectomy was done forthemanagement of pyopericardium. The patientmade an uneventful recovery. Although pyomyositis is rare in patientswho do not have a predisposing condition, it should besuspected, investigated, and aggressively managed.Key words: Multifocal, tropical pyomyositis, pyopericardium, immunocompetentexamination revealed increased temperature anderythema over both the lower lmbs. There was tendernessin the calf and thigh regions bilaterally.Preliminary lab investigations revealed ahemoglobin of8.4 g/dl, TLC of 12,300/cumm (P82, L15, M2, E1), andplatelet count of88mm.  Blood urea was 38 mg/dland serum creatinine valuewas 0.5 mg/dl, serum sodiumwas 133 meq/l and serum potassiumwas 3.4 meq/l, serumbilirubin was 0.2 mg/dl and enzymes were within normallimits. The chest radiograph revealed cardiomegaly. USGDoppler of lower lmbswas suggestive ofmyositis. Asthere was severe tenderness in the right calf muscles,needle aspirationwas done which revealed frank pus. Thiswas sent for Gram’s staining and culture. However,microscopy showed only plenty of pus cells and culturefailed to isolate any organism. An incision and drainagewas done, the patient was empirically treated with broad-spectrum antibioticsaongwithupportive care. But, thegeneral condition of the patient continued to deteroriateand she developed swelling at multiple sites includingboth arms, lower back, and right scapular region. Needleaspiration at alltheabove mentioned sites again revealedfrank pus.  Examination of this pus for AFB, Gram’s stainingand culture was negative.  Incisionand drainage was doneand regular dressingsdone. An ultrasound examinationshowed hepatosplenomegaly with mild ascites andbilateral pleural effusion. The patient simultaneouslydeveloped shortness of breath, hypotension along witha raised JVP. Suspecting a pericardial effusion, anemergency echocardiography was done which showedIntroductionPyomyositis isppurative infection of the skeletalmuscle.  It occurs mainlymunocompromised patientsor, exceptionally, inmunocompetent patients. Althoughthe first casewas documented by Scriba in 1885 fromJapan, it ispredominantly a disease of tropical countries,and hence is also referred to as tropical pyomyositis ormyositis tropicans. There have also been reports fromtemperate regions. Diagnosis is often difficultowing toits unfamiliarity, atypical presentations, lack ofspecificsigns, indiscriminate use ofantibiotics, and the wide rangeof differentialdgnoses. We present a rare case ofmultifocal pyomyositiswithpyopericardium (suppurativepericarditis)unocompetent young female.CasemmaryA 14-year-old female patient, resident ofDelhi, presentedto theemergency department with complaints ofgeneralisedbodyache and difficulty inmoving her lowerlimbs due to pain since 4 to 5 days. Oneweek earlier, shehad high-grade fever with chills lasting for 4 -5days. Therewas no history of intramuscular injections or recenttrauma. On examination, the patient was afebrile; vitalswere stable except for tachycardia. She had mild pallor,no icterus, clubbing, lymphadenopathy, or cyanosis.Jugular venous pressure was not raised. Cardiacexamination revealed a normal S1and S2, withnomurmuror rub. Her chestwas bilaterally clear. Abdominal andneurological examinationwas unremarkable. Local* Consultant Physician and Associate Professor, ** Senior Resident, *** Post-Graduate Student, **** Associate Professorand Head of Unit, ***** Consultant, Professor andHead, Department of Medicine, Vardhaman Mahavir Medical College(VMMC) and Safdarjung Hospital, New Delhi -110 029.
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Journal, Indian Academy of ClinicalMedicine    Vol. 13,No. 4    October-December, 2012321must be performed. Ultrasonography, gallium scanning,computerised tomography, and magnetic resonanceimaging findings are helpful for both differentialdiagnosisand guided needle drainage18.Surgical debridement and drainage, accompanied byparenteral antistaphylococcal β-lactamase resistantpenicillin, is the initial recommended treatment10.  Diffusemyositiswithoutabscessmay respond to an antimicrobialagent alone butabscessmay develop eventually requiringdrainage. Our patient, despite surgical drainage andempirical antibiotic treatment, progressed to thebacteraemic stage with multiple abscesses andpyopericardium, requiring incisionand drainage at othersites, broad spectrum antibiotics,  and pericardiectomy forthemanagement ofpyopericardium.In the treatment ofpyopericardium, pericardiocentesisand various forms of pericardialwindows have beenfound to be associated with high rates of recurrences,inadequate drainage, and subsequent constrictivepericarditis. Hence, pericardiectomy should be done as aninitial form of surgical treatment ifgeneral condition ofthe patient permits, since this procedure is notassociatedwith theadverse sequelae of aspiration and pericardialwindow procedures19.In conclusion, although pyomyositis is rare inpatientswhodo not have a predisposing condition, itshouldbesuspected, investigated and aggressivelymanaged.References1.Levin MJ, Gardner P, Waldvogel F. Tropical pyomyositis: an unusualinfection due to Staphylococcus aureus. N Engl J Med 1971; 24: 196-8.2.Kerrigan KR, Nelson SJ. Tropical pyomyositis in eastern Ecuador.Trans R Soc Trop Med Hyg 1992; 86: 90-1.3.Anand AC, Narayanan VA, Kalra AS et al. Tropical pyomyositis withagammaglobulinaemia. J Assoc Physicians India 1986; 34: 745-6.4.Malhotra P, Singh S, Sud A et al. Tropical pyomysitis–experience ofa tertiary care hospital in North-West India.  J Assoc Physicians India2000; 48: 1057-60.5.Lambertucci JR, Rayes AA, Serufo JC, Nobre V. Pyogenic abscessesand parasitic diseases. Rev Inst Med Trop Sao Paulo 2001; 43: 67-74.6.Hossain A, Reis ED, Soundararajan K et al. Nontropical pyomyositis:analysis of eight patients in an urban center.  Am Surg 2000; 66:1064-6.7.Jayoussi R, Bialik V, Eyal A et al. Pyomyositis caused by vigorousexercise in a boy. Acta Paediatr 1995; 84: 226-7.8.Diamandakis V, Grose C. Bad consequences of bicycle accidents.Pyomyositis. Pediatr Infect Dis J 1994; 13: 422-5.9.Singh SB, Singh VP, Gupta S. Tropical myositis a clinical,immunological and pathological study. J Assoc Physicians India1989; 37: 561-3.10.Chauhan S, Jain S, Varma S et al. Tropical pyomyositis (myositistropicans): current perspective. Postgrad Med J 2004; 80: 267-70.11.Ruiz ME, Yohannes S, Wladyka CG. Pyomyositis caused bymethicillin-resistant Staphylococcus aureus. N Engl J Med 2005; 352:1488-9.12.Shepherd JJ. Tropical myositis, is itan entity and what is its cause?Lancet 1983; ii: 1240-2.13.Sarubbi FA, Gafford GD, Bishop DR. Gra-negative bacterialpyomyositis: unique case and review. Rev Infect Dis 1989; 11: 789-92.14.Gambhir IS, Singh DS, Gupta SS et al. Tropical pyomyositis in India,a clinico-histopathological study. J Trop Med Hyg 1992; 95: 42-6.15.Brown JD, Wheeler B. Pyomyositis: report of 18 cases in Hawaii.  ArchIntern Med 1984; 144: 1749-51.16.Grandsen WR, Ekysyn SJ, Philips I. Staphylococcus aureusbacteraemia, 400 episodes. BMJ 1984; 288: 300-5.17.Miyakae H. Beiterage zur kenntnis sogenannten myositis infectiosa.Milt Grenzzgeb Med Chir 1904;13: 155-8.18.Spiegel DA, Meyer JS, Dormans JP, Flynn JM, Drummond DS.Pyomyositis in children and adolescents: report of 12 cases andreview of the literature. J Pediatr Orthop 1999; 19: 143-50.19.Lema LE. Surgical management of pyopericardium. East Afr Med J1993 Mar; 70(3): 140-2.
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the neurological features developed in temporalproximity of typical herpetic skin rash hewas diagnosedas a case of herpes zostermyeloradiculitisand parenteralacyclovirwas started.  The patient made steady progressand at discharge hispower improved to 4/5 at all joints.His bladdermptoms also mproved in about 4weekstime.  The patient was sent to ART (anti-retroviraltreatment) centre and hewas put on a standard regimenof anti-retroviral therapy.DiscussionThe aetiological agent of herpes zoster is varicella zostervirus, which, after causing primary infection, i.e., chickenpox, remains latent  inheensory ganglia. Thereactivation of this latent infection causes herpes zosterwhich is characterised by dermatomal vesicular rash.In herpes zostermyelitis, the period between appearanceof rash and onset ofneurological features varies between8 days to 10weeks with a mean of 2weeks3.  Inourpatient,thisperiod was found to be 8 days.Neurological features are usually unilateral andasymmetric ifbilateral3.  Ourpatient also had unilateraland asymmetric neurological findings.CSF pressure is usuallynormal in herpes zostermyelitis,protein is slghtly raised, and there can be pleocytosis withmainlymphocytes andmonocytes. CSF glucose isusually normal4.  Ourpatient’s CSF findingswereconsistent with thisstudy in the form of elevated proteinand lymphocytic pleocytosis.Diagnosis of herpes zostermyelitiswhenthere is a temporal relationship between typical rash andneurological features5. This temporal relationship wasused as the basis of diagnosis inourpatient.Other differentialdiagnosiswhich should be kept inmindin an HIV-positive patient presenting withmyelopathy andradiculopathy are HIV-induced vacuolarmyelopathy,cytomegalovirus (CMV), herpes simplex (HSV) myelopathyand radiculopathy; but the temporal relationship betweenrash and localisation of neurological features often givesthe diagnosis5.Studies have shown the benefit of treating herpes zostermyelitiswith acyclovir6,7. Our patient was also givenacyclovir and he responded quite well.To the best of our knowledge only five cases of herpeszostermyelitishave been reported from India8,9,10, but allthose cases presented with paraparesis and quadriparesis.However, our patient presented with conus-caudainvolvement.With the current pandemic of HIV in our country, onecould expect an increase in cases with this syndrome.References1.Devinsky O, Cho ES, Petito CK et al. Herpes zoster myelitis. Brain1991; 114:1181-96.2.RagozzinoMW, Melton LJ, Kurland LT  et al.  Population based studyof herpes zoster and itssequelae. Medicine, Baltimore 1982; 61:310-6.3.Devinsky O, Cho E, Petito CK,Price RW. Herpes zoster  myelitis. Brain1991; 114: 1181-96.4.Muder RL , Lumish RM, Corsello GR. Myelopathy after herpes zoster,Archives of Neurology, Chicago.1983; 40: 445-6.5.Price RW.  Neurological complications of HIV infection.  Lancet 1996;348: 445.6.Yasuda Y, Akiguchi I, Kameyama M.  A case of herpes zoster myelitisimproved with acyclovir. Rinsho Shinkeigaku 1990; 30: 4452-4.7.Shepp DH, Dandliker PS, Meyers JD. Treatment of varicella zostervirus infection in severely mmunocompromised patients. N EnglJ Med 1986; 314: 208-12.8.Panagariya A, Bhargava A. Transverse myelitis-anunusualcomplication of Herpes zoster.  Neurol India 1993; 41: 117-8.9.Sharma R, Vijayvergiya R, Baid CS et al. Zoster myelitis and itsresponse to acyclovir. J Assoc Physicians India 1996; 44: 220-1.10.Mehndiratta MM, Bansal J, Gupta M, Puri V. Herpes zoster cervicalmyelitismunocompetent subject. Neurol India  2000; 48:189.Fig. 2: (a)Mid-sagittal T2W image of the spine showing hyper-intensitysuggestive of oedema at the lower cord and conus medullaris; (b) Post-contrast axial T2W image at the level of the L1-L2 IV discshowing patchyenhancement of the conus medullaris and adjacent nerve roots of thecauda equina.Journal, Indian Academy of ClinicalMedicine    Vol. 13,No. 4    October-December, 2012323
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hepatomegaly 5 cm below the right costalmargin. Basedon the clinical profile, the casewas investigated accordingly.On lab investigations, Hbwas 13.8 g/dl, TLC - 7100, DLC -N46, L43, M6, E4, B1, platelets-mm; PCV – 35.8%;MCV – 93.3 fl; ESR - 38; and normal reticulocyte count.Peripheral smear revealed normocytic normochromicpicture with a few giant platelets. Hismoglobinelectrophoresiswas normal. Blood sugar fastngwas 294mg/dl and PPG 419 mg/dl; HbA1C – 10.5%; creatinine –0.9mg/dl; LFT showed moderately elevatedtransaminases;  electrolytes and lipidswere normal. HBsAgand anti-HCVwere negative.  His serum iron was 261 µg%,TIBCwas 269µg%, transferrin saturationwas 64%, serumferritinwas 2,276 ng/ml.  Serum testosterone was < 20ng/dl, serum cortisolwas normal.  Chest X-ray was normaland USG abdomen revealed mildhepatomegaly andgrade 1 fatty liver.  The patient did not allow a liver biopsy.His blood was sent for genetic screening for C282Y/H63Dmutation which revealed H63Dmutation. Based on theclinical profile and lab investigations, a diagnosis ofhaemochromatosiswas considered and phlebotomy wasadvocated. His insulin regimenwas optimisedandtestosterone replacement was initiated.DiscussionThe genetic defect inhereditary haemochromatosis ispresent at birth, but the clinical symptoms and signs rarelyappear before adulthood.  Because of increasing earlydiagnosis, the classic triad of cirrhosis, bronze skin, anddiabetes isnow encountered rarely in adult-onsethereditary haemochromatosis. The most commonsymptoms are fatigue, malaise, and athralgia1. However, ifundiagnosed, it can ultmately result into organ failure.Our patient had organ failure in the form of diabetes andhypogonadism.The diagnosis of iron overload can be confirmed using avariety ofmethods3. Hereditary haemochromatosisshould be suspected when the fasting transferrinsaturation isabove 45% (>35% in pre-menopausalfemales) in theabsence of other accountable causes4,5.The most sensitive method for securing a diagnosis ofhereditary haemochromatosis includes first-lnegenetictesting for C282Y andH63D mutation ofHFEgene.Patients with transferrin saturation > 45% are candidatesfor genetic testing6. The diagnosis can also be made withliver biopsyandmeasurement ofhepatic iron index which,if >1.9; strongly suggests the diagnosis of hereditaryhaemochromatosis. However, biopsy is notnecessary inallpatients to confirm the diagnosis.An alternative method may include radiologic imaginglike MRI. Clinical response to iron depletion is alsooccasionally used to confirm the diagnosis. However, it isimperative to rule-out other iron overloading diseases toexclude secondary haemochromatosis. The absence ofalcoholism, hepatitisC orany history suggestive ofhaemolysis, or blood transfusion virtually rules-out anypossibility of secondary haemochromatosis in our patient.Once the diagnosisofmochromatosis ismade,therapeutic phlebotomy should be started with regularmonitoring for haemoglobin orhaematocrit and serumferritin. The goal should be to keep serum ferritin < 50ng/ml, and serum transferrin saturation below 50%. Thetherapy of this disease requires lifelong commitment tothismodality of treatment which can improve survival7.For early diagnosis of cases, screening for geneticmutation should be done on all firstdegree relatives ofpatients of hereditary haemochromatosis. Screening ofgeneral population ishowever not recommended atpresent2. Hereditary haemochromatosis is a clinico-pathological syndrome which is potentially fatal ifnotdiagnosed early in the disease course. Therefore, a highindex of suspicionshould always be maintained in themind of a clinician to avoid fatality.References1.Pietrangelo A. Hereditary hemochromatosis: a new look at an olddisease. N Engl J Med 2004; 350: 2383-97.2.Bacon BR, Powell LW, Adams PC et al.  Molecular medicine andhemochromatosis: at the crossroads. Gastroenterology 1999; 116:193-207.3.Jensen PD. Evaluation of iron overload. Br J Haematol 2004;  124:697-711.4.Powell LW. Diagnosis ofhemochromatosis. Semin Gastrointest Dis2002; 13: 80-8.5.Tavill AS. Diagnosisdmanagement ofhemochromatosis.Hepatology 2001; 33: 1321-8.6.EASL International Consensus Conference on Haemochromatosis,III, Jury document. J Hepatol 2000; 33: 496-504.7.Wojcik JP, Speechley MR, Kertesz AE et al. Natural history of C282Yhomozygotes for hemochromatosis. Can J Gastroentetol 2002; 16:297-302.Fig. 2: Pigmentation of both hands.Journal, Indian Academy of ClinicalMedicine    Vol. 13,No. 4    October-December, 2012325
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users)was 10-times higher than that for IBD sulfasalazineusers (0.6/1,000 users). Thiswas believed to reflectconcomitant use ofNSAIDs in> 90% of those patientswith arthritis.However, there have been few reports of isolatedthrombocytopenia with relation to the use ofmesaaminealone, without any apparent play of other factors likeNSAIDs. The latest case report in the literature to the bestof our knowledge is by Farrell et al (1999). Their patientdeveloped thrombocytopenia three months afterescalating the dose ofmesalamine to 4.8mg/day and theyhave postulated that idiosyncratic hypersensitivityreaction could be themechanism.In the present case alsowe have a similar scenario but forthe smallerduration of therapy before manifestation ofthrombocytopenia. Naranjo’s algorithmwas used for thecausality assesment and the score was 6, whichcorresponds to ‘ProbableADR’. The associationwas‘Probable/Likely’ on the WHO scale of causalityassessment. Intheabsence of any concomitant drug orco-morbidity with apotential to cause thrombocytopenia,the mechanism of mesalamine-associated thrombo-cytopenia in our case also seems to be an idiosyncratichypersensitivity reaction, especially considering the rapiddevelopment of thrombocytopenia after startingmesalamine, and rapid recovery after discontinuation ofmesalamine.ConclusionThis case shows that mesalamine has the potential, likesulfasalazine, to cause marked thrombocytopenia in anidiosyncratic fashion. All patients taking mesalamine,either orally or topically should have regular completeblood profiles starting 1 -2weeks after the initiation oftherapy.References1.Riley SA, Mani V, Goodman MJ et al. Comparison of delayed release5-amino salicylic acid (mesalamine) and sulfasalazine asmaintenance treatment for patients with ulcerative colitis.Gastroenterology 1988; 94: 1383-9.2.Hopkinson ND, Saiz Garcia F, Gumpel JM. Hematological side-effects of sulfasalazinenmatory arthritis. Br J Haematol 1989;28: 414-7.3.Daneshmend TK. Mesalamine associated thrombocytopenia.Lancet 1991; 337: 1297-8.4.Casellas F, Vallano A, Malagelada JR. Leukopenia andthrombocytopenia as adverse effects of treatment with 5-aminosalicylic suppositories. J Clin Gastroenterol 1996; 22: 160-1.5.Farrell RJ, Peppercorn MA, Fine SN et al. Mesalamine-associatedthrombocytopenia. Am J Gastroenterol 1999; 94: 2304-6.6.Turunen U, Elomaa I, Anthla VI et al. Mesalamine tolerance inpatients with nmmatory bowel disease and previousintolerance or allergy to sulphasalazine oruhonamides. ScandJ Gastroenterol 1987; 22: 798-802.7.Wyatt S, Joyner MV, Daneshmend TK. Filgastrim for mesalamine-associated neutropenia. Lancet 1993; 341: 1476.8.Laidlaw ST, Reilly JT. Antilymphocyte globulin for mesalamineassociated aplastic anemia. Lancet 1994; 343: 981-2.9.Abboudi ZH, Marsh JC, Smith-Long G et al. Fatal aplasticanemiaafter mesalamine. Lancet 1994; 343(8896); 542 (letter).10.Jick H, Wald Myers H, Dean AC. The risk of sulfasalazineandmesalamine associated blood disorders. Pharmacotherapy 1995;15: 176-81.Journal, Indian Academy of ClinicalMedicine    Vol. 13,No. 4    October-December, 2012327
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Urine culture showed E. coli (>105 colonies) sensitive tothe above antibiotics. Blood culture was sterile. Patient wascontinued with theabove antibiotics for 3weeks.Two weeks after admission thepatient became betterwith normal renal functions andgood urine output. Shewas transferred out of the intensive care unitanddischarged from the hospital three weeks after admission.DiscussionEmphysematous pyelonephritis isasevere necrotisinginfection of the renal parenchyma caused by gas-producing organisms. The clinical course can bedevastating if not recognised early and treated1.Emphysematous pyelonephritis isnot a commoncondition. The reported incidence of the condition fromIndia isnot exactly known. The condition is classicallydescribed in diabeticwomen who present withpyelonephritis2.The most common predisposing condition is diabetesmellitus. 95% of thepatients have diabetes which isuncontrolled, with high levels of glycosylatedhaemoglobin or high blood sugars seen. Rare cases havebeen reported in patients who are non-diabetic.  Of these,22% had obstructed upper urinary tracts, 4% hadpolycystic kidney disease and 4% had end-stage renaldisease2. Renal celladenocarcinoma complicated byemphysematous pyelonepritishasbeen reported3. Theleft kidney ismore commonly affected than the right4.Bilateral cases ofmphysematous pyelonephritishavebeen reported5.The clinical manifestations ofEPNappear to be similar tothose encountered in classical cases ofupper urinary tractinfections. According to Huang and Tseng, fever wasencountered in 79% of the patients, abdominal or backpain in71%, nausea and vomiting in 17%, lethargy andconfusion in 19%, dyspnoea in 13%, and shock in29%4.The most common organisms isolated are E. coli,  Klebsiellaand Proteus.Among the imaging studies, CT scan has been the mostsensitive. In 2000, Huang et al proposed a staging systemfor emphysematous pyelonephritis.4Class 1–Gas confined to the renal collecting system.Class 2–Gas confined to renal parenchyma alone.Class3A–Perinephric extension of gas or abscess.Class 3B–Extension of the gas beyond Gerota’s fascia.Class 4–Bilateral EPN or EPN in a solitary kidney.Our patient was not a diabetic and failed to show anyfeatures of obstruction of the urinary tract by imagingstudies. E. coli was isolated from the urine culturesconsistent with the most common pathogens isolated. Arare case of post-partum renal failure due toemphysematous pyelonephritis has been reported6.  Thesuccess of treating the condition conservatively with flankdrainage and percutaneous nephrostomy have beenreported to be better than nephrectomy7.  Our patientwith Huang Class Imphysematous pyelonephritiswastreated conservatively and recovered completely. To thebest of our knowledge, emphysematous pyelonephritiscomplicating IUD delivery in pregnancy has not beenreported in literature.References1.Sean TG, Sheshadri S, Saravu K. Emphysematous pyelonephritis.  JAssoc Physicians India 2002; 50: 1413-5.2.Shokeir AA, El-Azab M, Mohsen T, El-Diasty T. Emphysematouspyelonephritis: a 15-year experience with 20 cases. Urology 1997,49(3): 343-6.3.Lin CH, Huang JJ, Liu HL et al. Renal cell carcinoma complicated byemphysematous pyelonephritis inanon-diabetic patient withrenal failure. Nephron 2002; 92(1): 227-9.4.Huang JJ, Tseng CC. Emphysematous pyelonephritis:clinicoradiological classification, management, prognosis, andpathogenesis.  Arch Intern Med. 2000 Mar 27; 160(6): 797-805.5.Lee IK, Hsieh CJ, Liu JW. Bilateral extensive emphysematouspyelonephritis. A case report. Med Princ Pract 2009; 18(2): 149-51.6.Kumar N, Singh NP,  Mittal A et al. An uncommon cause ofpostpartum renal failure – bilateral emphysematouspyelonephritis. Ren Fail. 2009; 31(2): 171-4.7.Aswathaman K, Gopalakrishnan G, Gnanaraj L et al.Emphysematous pyelonephritis: outcome of conservativemanagement. Urology 2008; 71(6): 1007-9.Fig. 2: CT of abdomen showing diffuse enlargement of both kidneys withsmall pockets of air in the right kidney which is suggestive ofemphysema-tous pyelonephritis on the right side.Journal, Indian Academy of ClinicalMedicine    Vol. 13,No. 4    October-December, 2012329
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hours for five days. On the 4thday, the patient developeda maculopapular, nonpruritic rash on the face, torso,abdomen and upper extremities involving thepams.Serum leptospira antibodieswere sent for specialisedtesting. Two days later, the report received was found tobe positive for leptospira. A microagglutination test(MAT) confirmed the Leptospira icterohaemorrhagiae,with the titres 1:6,400 The patient was put on IVceftriaxone along with ongoing treatment. While thepatientwas taking ceftriaxone, hyperbilirubinaemia,thrombocytopenia, hemoptysis and renal failureresolved over thenext few days. The final laboratorystudy resultswere notable for a creatinine of 0.8mg/dl,total bilirubin of 1.8mg/dl and platelet count of 165 cells/mm3 . There was a near-complete resolution of the chestradiography findings.  Furthermore, the rash and thepatient’s calf pain gradually mproved. He was given IVceftriaxone for 10 days after which he mprovedcompletely. Retrospectively, after having been askedabout any epidemiologic factors that placed him at riskfor contracting leptospira infection, he admitted tohaving been in contact with rat urine with his bare handsat a construction site inMainpuri.DiscusssionLeptospirosis is a zoonosis ofworldwide distributioncaused by infection with L. interrogans, a pathogenicspirochaete. The organism infects a variety of animals,especially rodents and animals associated with farming.Humans represent only incdental infection usuallythroughwork-related contact through skin ormucousmembranes, typically after exposure to water or soilcontaminated with urine from an infected animal or viadrinking of, orbathing in, contaminated water. The mainoccupational groups at risk are farm workers, fieldagriculturalworkers, plumbers, sewerworkers, sanitationworkers, and military troops.Leptospira are spiral-shaped, thin, motile organisms withflagella. The most common serovars areicterohaemorrhagiae, which are usually found in rats(Rattus norvegicus). Urinary shedding of organisms frominfected animals is the most significant source ofLeptospira spp. because the spirochaetes can persist forlong periods of time in the renal tubules.The natural course of leptospirosis comprises of twodistinct clinical phases: septicaemic andmune. Humanstypicallybecome ill 7 to 12 days after exposure toleptospires. The first stage is called the septicaemic phase(leptospiremic phase) because the bacteriamay beisolated from blood cultures and cerebrospinal fluid (CSF).This phase ischaracterised by anonspecific flu-like illnesswith sudden onset of high fever, headache, myalgias(classically involving the para-spinal, calf, and abdominalmuscles)1,2 and conjunctival suffusion. Conjunctivalsuffusion (reddening of the eye surface) is acharacteristicphysical finding in leptospirosis, and its presence in apatient with anonspecific febrile ilnessshould raisesuspicion for diagnosis. The second stage is called theimmune phase (leptospiruric phase) when circulatingantibodies can be detected and the bacteria can beisolated from the urine. This stage occurs as a result of thebody’s immunologic response by producingimmunoglobulin M antibodies and can last longer thanone month. During this stage, specific organ damage canbe observed. Aseptic meningitis isone ofhemostimportant clinical syndromes that can occur in 80% ofpatients during themmune phase. Renal symptoms, suchas uraemia, azotaemia, pyuria andhaematuria, may occur.Pulmonary manifestations, although usually benign, canbe potentially life-threatening and range from chest pain,cough and dyspnea to pulmonary haemorrhage or acuterespiratory distress syndrome (ARDS).  An increase in liverenzymes (up to five times normal) with adisproportionately high total bilirubin has been describedas a prognostic indicator in leptospirosis2,3. Varyingdegrees of jaundice, pancreatitis, hepatomegaly, andmyocarditis can also occur.  Weil’s disease can occur at theend of the firststage, and peaks during the second stage,but can occur at any time during acute leptospirosis as asingle, progressive illness. Weil’s disease isthemost severeform of leptospirosis. Patients can present with high fever(> 40°C),  significant jaundice, renal failure, hepatic necrosis,pulmonary involvement, cardiovascular collapse.Acute renal failure is one of themost commoncomplications of severe leptospirosis. Renal leptospirosisis usuallydescribed as a combination of acute tubulardamage and interstitialnephritis.A particularly serious type of lung involvement calledsevere pulmonary haemorrhagic syndrome isconsidered to be a major cause of death in patients withWeil’s disease indeveloping countries, with profuse lunghaemorrhage dominating the clinical picture3 , 4 .  Hepaticdysfunction is usually mild and reversible. Liverdysfunction in severe leptospirosis can be seen asconjugated serum bilirubin levelsmay increase to above80 mg/dl, accompanied by modest elevations intransaminases, which rarely exceed 200 U/lit4 , 5 .  Variabledegrees of thrombocytopenia have been reported withleptospirosis. The pathogenesis of thrombocytopeniaand haemorrhagic diathesis in leptospirosis isnotwellunderstood.Overall, Weil’s syndrome has a mortality rate of 5% to 10%.Journal, Indian Academy of ClinicalMedicine    Vol. 13,No. 4    October-December, 2012331
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Journal, Indian Academy of ClinicalMedicine    Vol. 13,No. 4    October-December, 2012333disorders in patients with severe leptospirosis are associated withsevere bleeding andmortality. Trop Med Int Health 2010; 15(2): 152-9.10.Meaudre E, Asencio Y, Montcriol A et al. Immunomodulation insevere leptospirosis with multiple organ failure: plasma exchange,intravenous mmunoglobulin or corticosteroids?. Ann Fr AnesthReanim 2008; 27(2): 172-6.12.Dursun B, Bostan F, Artac M et al. Severe pulmonary haemorrhageaccompanying hepatorenal failure in fulminant leptospirosis. Int JClin Pract 2007; 61(1): 164-7.13.Desai S, van Treeck U, Lierz M et al. Resurgence of field fever in atemperate country: an epidemic of leptospirosis among seasonalstrawberry harvesters inGermany in 2007. Clin Infect Dis 2009; 48(6):691-7.14.LMurray CK, Horvath LL. An approach to prevention of infectiousdiseases during military deployments. Clin Infect Dis 2007; 44(3):424-30.15.Sahni S, Koppikar GV, Deshpande S et al 1995. Leptospirosis inBombay (Maharashtra); Proceedings of the South Asian Workshopon DiagnosticMethods in Leptospirosis (Sawdil – ’95) (The TamilNadu Dr M G RMedical University, Madras, India) pp 52–54.16.Saravanan R, Rajendran P, Thyagarajan SP et al. Leptospiraautumnalis isolated from a human case from Avadi, India, and theserovar’s predominance in local rat and bandicoot populations.Ann Trop Med Parasitol 2000; 94:  503-617.Sarkar U, Nascimento S F, Barbosa R et al. Population-based case-control investigation of risk factors for leptospirosis during anurban epidemic. Am J Trop Med Hyg 2002; 66: 605-61.
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Supportive measures and parentalmethylene blue is theantidote of choice1,2,3,4.  Due to non availability of parentalmethylene blue, oralmethylene bluewas used along withventilatory support to evade death2. Methylene blue isless effective or not effective in the presence of glucose-6-phosphate dehydrogenase deficiency4.Case reportA 38-year-old previously healthy malewas admitted in theemergency ward in a very critical state with alteredsensorium and severe breathlessness. At admission, therespiratory rate was 36/min with94% oxygen saturation,and auscultation revealed bilateral crepitations. He wasimmediately intubated and put on ventilator.  The historywas that he had consumed a liquid that contained20%nitrobenzene (used for spraying plants) along with alcoholsome 4 hours prior to admission. Supportive treatment inthe form of intravenous fluids, antibiotics, steroid, proton-pump inhibitors, was instituted after gastric lavage andcharcoal administration. Electro-cardiograms recorded atthe time of admission and thereafterwere normal; so alsowas the chest skiagram. Blood investigation revealedleucocytosis, elevated liver enzymes, creatinephosphokinase (CPK-MB) and lactate dehydrogenase (LDH)with mildly deranged renal profile (Table I).Table I: Biochemical profileshowing alterations.InvestigationsDay 1Day 5Haemoglobin (gm/dl)10.68.4Total leucocyte count/mm313,2006,800Blood sugar (mg/dl)185122Blood urea (mg/dl)6073Serum bilirubin (mg/dl).97.67SGOT (U/L)15965SGPT (U/L)465175SAP (U/L)128110CPK-MB (U/L)418.2–Urea (mg/dl)6073Creatinine (mg/dl)2.64.67LDH (U/L)900.8–There was a significant improvement in thepatient’scondition within 24 hours with regain of consciousnessand normal respiratory status following which hewasextubated. He remained stable and continued to dowell. By day five hisenzymes and leucocyte countnormalised. He remained stable thereafter, and wasfinallydischarged after twelve days with normal clinicaland haematological parameters.DiscussionMethaemoglobin is anoxidized form ofhemoglobin thathas an increased affinity for oxygen, resulting in a reducedability to release oxygen to tissues, therefore tissuehypoxia4.The systemic effect associated with consumption ofnitrobenzene ismethaemoglobinaemia. Quantitativemeasurement ofmethaemoglobin is required to confirmthe diagnosis, but due to lack of this facility at ourinstitute we had to rely only on history and the acuteclinical presentation for diagnosis. Acute respiratory andneurological presentation at admission could beattributed to methaemoglobinaemia1 , 2 , 3 .  Oxygensaturationwas 94%. Pulse oximetry is unreliable in thesettingofemoglobinaemia4 . Clinically, symptomsof methaemoglobinaemia are proportional tomethaemoglobin concentration. At a concentrationabove 15%, neurological and cardiac symptoms develop,and above 70% is fatal4 .Immediate intubation and ventilation alone saved thepatient. As methylene bluewas not available, we had todepend solely onsupportives. Methylene blue is lesseffective or not effective in the presence of glucose-6-phosphate dehydrogenase deficiency4.Lactate dehydrogenase (LDH) used as a marker of tissuebreakdown was elevated. Similarly, elevation of liverenzymes and creatinephophokinase levels (CPK-MB)– although transient – point towards subclinical cardiacand hepatic involvement. There was no recurrence ofsymptoms or deterioration during hospital stay whichwas extended to a period of twelve days forobservation.ConclusionMethaemoglobinaemia should be suspected if a patientpresents with accidental or deliberate ingestion ofnitrobenzene. The presentation of nitrobenzenepoisoning depends onmethaemoglobin levels. Acuteneurological and respiratory symptoms at presentationdenotes toxic levels ofmemoglobin. Timelyventilatory support can be relied upon to evade death.References1.Martinez MA, Ballestros S, Almarza E et al. Acute nitrobenzenepoisoning with severe associated methemoglobinemia: identificationin whole blood by GC-FID and GC-MS. J Anal Toxicol 2003; 27(4): 221-5.2.Chongtham DS, Phurailatpam J, Singh MM, Singh TR. Methemo-globinemia in nitrobenzene poisoning. J Postgrad Med 1997; 43(3): 73-4.3.Saxena H, Prakash Saxena A. Acute methaemoglobinaemia due toingestion of nitrobenzene (paint solvent). India J Anaesth 2010; 54(2):160-2.4.Bradberry SM. Occupationalmethaemoglobinaemia. Mechanism ofproduction, features, diagnosismnagement including the use ofmethylene blue. Toxicol Rev 2003; 22(1): 13-27.5.Clary B, Skaryak L, Tedder M et al. Methemoglobinemia complicatingtopical anesthesia during bronchoscopic procedures. J ThoracCardiovasc Surg 1997; 114: 293-5.Journal, Indian Academy of ClinicalMedicine    Vol. 13,No. 4    October-December, 2012335
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alpha-antichymotrypsin and CD 1a and CD 68 antigens.SHML in HIV patient has alsobeen reported     earlier7. Inour case, FNAC was done from the bilateral cervical mphnode and both the parotids which showed features ofSHML. The patient thereafter underwent CECT of theheadand neck area which revealed left parotid gland mass withleft cervicalmphadenopathy. However, after fourweeks,the swellinghasmarkedly reduced in size and repeataspiration revealed similar cytological features.There is no ideal protocol for the treatment ofSHML. It isan uncommon, self-lmitngdiseasethat frequentlyrequires no therapy. Treatment isonlynecessary whenlymph node or extra-nodal tissue enlargement causessignificant symptoms, such as airway obstruction orcompression of vital organs. The role of radiotherapy isnotwellunderstood 2.  Fever and reduction inmph nodesize is often achieved by steroids. Chemotherapy hasyielded controversial results. In our case, the HIV-positivepatientwas treated withchemotherapy to which herespondedwell, but thenhewas lost to follow-up.Inmmary, it can be said that the diagnosisofMHL canbe made by FNAC, and the disease can occur in a HIV-positive patient.References1.Rosai J, Dorfman RF. Sinus histiocytosis with massivelymphadenopathy - A newly recognised benign clinico-pathologicentity. Arch Path 1969; 87: 63-70.2.Carpenter RJ III, Banks PM, Mc Donald TJ, Sanderson DR. SinusHistiocytosis with massive lymphadenopathy (Rosai-Dorfmandisease); Report of a case with respiratory tract involvement.Laryngoscope 1978; 88: 1963-9.3.Nayak HP, Balakrishnan R, Kundaje HG,  Rao PL. Rosai-Dorfmandisease of thesubglottis.  J  Laryngol Otol 2000; 114: 970-3.4.Pulsoni A, Anghel G, Falcucci P,  R Pescarmona, Ribersani M.Treatment of Sinus Histiocytosis WithMassive Lymphadenopathy(Rosai-Dorfman Disease): Report of a case and literature review.Am J Haematol 2000; 69: 61-71.5.Foucar E, Rosai J, Dorfman R. Sinus histioctysis with massivelymphadenopathy (Rosai –Dorfman disease): review of the entity.Semin Diagn Pathol 1990; 7: 19-73.6.Cheng HH, Tsen-Fang T, Ting-Hua Y, Liuchia-Ming. J Formos MedAssoc 2006; 105(9): 701-7ss.7.Francoise D, ChriatianeMM, Bettina B, Jean-Philippe C. VirchowsArch 2005; 419(3): 251-4.Fig. 1: Aspiration smears from the left cervical lymph node showingemperipolesis. (Giemsa, 40X)Fig. 3: Aspiration smears from the right cervical gland showing histiocyticaggregate. (Giemsa, 40X)Fig. 2: Aspiration smears from the right parotid gland showingemperipolesis. (Giemsa, 40X)Journal, Indian Academy of ClinicalMedicine    Vol. 13,No. 4    October-December, 2012337
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was subsequentlyperformed on a 1.5 Tesla SiemensSomatom Balance Scanner on the fourth day. T1Wimageswere obtained with TR of 600 and TE of 15; whileT2W imageswere obtained with TR 4,000 and TE 150.The MR images demonstrated involvement of bilateralbasi-frontal, frontal, and left antero-medial temporalcortex with the lesonsppearing hypointense on T1Wimages and hyperintense on T2W and FLAIR images (Fig.1a, b, c). Sulcal effacement and cortical oedema were alsoappreciated. Tiny foci ofbloomingwere detected in thelesions on gradient echo images indicating presence ofpetechialhaemorrhage (Fig. 2a, b). DW1 imagesdemonstrated diffusion restriction in the lesion intheform of bright signal intensity. Post-gadolinium T1images did not reveal any contrast uptake norenhancement in the affected fronto-temporal cortex.The characteristic involvement of bilateral inferiorfrontal, frontal, and left medial temporal cortexalongwith identification of petechialhaemorrhage andrestricted diffusion in the esonsenabled the diagnosisof herpes encephalitis by imaging.  The patient, however,deteriorated fast and could not be saved inspite ofacyclovir administration at this point.Fig. 1b, c: Sagittal  T2 -weighted and  axial FLAIR  MR images demonstratehyperintense signal intensity in the frontal, basi-frontal and temporallesions with associated sulcal effacement.Fig. 2a: Gradient echo axialMR images showing petechial haemorrhagein bilateral basi-frontal cortex and subcortical white matter seen as tinyblack foci described as ‘blooming’.Fig. 2b, c: Diffusion-weighted MR image shows restricted diffusion inbilateral basi-frontal and frontal cortex, seen as bright signal intensity.Journal, Indian Academy of ClinicalMedicine    Vol. 13,No. 4    October-December, 2012339
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Journal, Indian Academy of ClinicalMedicine    Vol. 13,No. 4    October-December, 2012341and orbital surfaces of the frontal lobe. The infectionmayextend to the insular cortex, the posterior occipital cortex,and the cerebral convexities. Bilateral involvement isfrequent. Pathologically, herpetic involvement of cerebralparenchyma is a fuminant and necrotisingmeningoencephalitis with severe tissue necrosisandoedema; and petechialhaemorrhages are a part of thehaemorrhagic necrosis4.Imaging plays a major role in reducing mortality from thisfatal infection by demonstrating the classic involvementof bilateral basi-frontal and medial temporal lobes inherpes encephalitis. Such involvement is consistent withintracranial spread along the small meningeal branchesof the cranial nerve5.  Pontine lesions too may occur dueto retrograde transmission of infection along the cisternalportion of the trigeminal nerve.In the CT images, the lesionsappear hypodense, anddiffuse involvement of bilateral temporal lobes andorbital surfaces of frontal lobes can be detected. Onintravenous contrast administration, patchy gyralenhancement may be seen late in the disease process,though usually noenhancement isseen5 .  The greaterthe number of lesions detected on CT scanning, thelower isthepatient’s score on the Glasgow Coma Scale.However CT scanning may not reveal any abnormalityuntil 3 - 5 days after the disease by which time the patientmay become comatose. Reports exist ofpatients withnormal CT and abnormal MRI.MR imaging is definitely superior to CT imaging as thespecificanatomic regions involved by the virus are clearlydelineated. The bilateral involvement typical of herpeticencephalitis isbetter appreciated on MR, and the petechialhaemorrhages which are not detected on CT images arevery welldemonstrated. MR imaging in herpesencephalitisshows T1 hypointense, T2 hyperintenseFig. 4b and c: FLAIR  sagittal and  FLAIR coronal images demonstratehyperintense signal in bilateral thalami, basal ganglia, and in the brainstem.Fig. 5: Haemorrhage visualised at the periphery of the pontine lesions asblooming in this axial gradient echo T2 image.
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Journal, Indian Academy of ClinicalMedicine    Vol. 13,No. 4    October-December, 2012343ConclusionMR imaging with its multiplanar capability can identifythalamic, basal ganglia, pontine aswell asposterior fossalesions with ease and is thereby superior to CT imaging.GRE images on MR are very useful indetecting thehaemorrhage, while diffusonMR detects the cytotoxicoedema . Each patient withneurologic symptoms of acuteonset must therefore undergo MR imaging for accuratediagnosis of these viral encephalitis. Imaging can allow earlydiagnosis and save mortality from these fatal encephalitis.References1.Weaver S, Rosenblum MR, De Angelis LM. Herpes varicella zosterencephalitismune compromised patients. Neurology 1999;52 (1): 193-5.2.De Tiege X, Rozenberg F, Heron B. The spectrum of herpes simplexencephalitis in children. Eur J Paediatr Neurol 2008; 12 (2): 72-81.3.Kaliban L, Rajendran R, Aranachalan N et al. Japanese encephalitisin India; an overview. India J Padiar 2004; 71 (7): 609-5.4.Lim CCT, Sitoh YY, Hui F et al. Nipah viral encephalitis or Japaneseencephalitis MR findings in anew zoonotic disease. AM J NeuroRadiol 2000; 21: 455-61.5.Benator RM, Magill W2, Gerald B et al. Herpes simplex encephalitis:CT findings in theneonate and young infant. Am J Neuro Radiol1985; 6 (4): 539-43.6.Zimmerman RD, Russel EJ, Leeds NE. CT in the early diagnosis ofherpes simplex encephalitis. Am J Roentgenol 1980; 134 (1): 61-6.7.Tien RD, Felsberg GJ, Osumi AK. Herpes virus infections of the CNS:MR findings. Am J Roentgenol 1993; 161 (1): 167-76.8.Neils EW, Lukin R, Tomsick TA et al. Magnetic resonance imagingand computerised tomography scanning of herpes simplexencephalitis. Report of two cases.  J Neurosurg 1987; 67 (4): 592-4.9.Heiner L, Demaerel P. Diffusion –weighted MR imaging findingsin a patient with Herpes simplex encephalitis. Eur J Radiol 2003; 45(3): 195-8.10.Grover D, News Halme W, Brink N. Herpes Simplex virus infectionof the central nervous system in human mmunodeficiency virustype 1 – infected patients. Int J STD AIDS 2004; 15 (9): 597-600.11.Leonard JR, Morau CJ, Cross DT. MR imaging of herpes simplextyped encephalitis in infants and young children; a separatepattern of findings. Am J Roentgenol 2000; 174 (6): 1651-5.
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Intravenous high-dose glucocorticoidswas administeredand hemiparesis resolved. Seizureswere controlled withantiepileptics.Currently, the patient isonmaintenance steroids,mycophenolate mofetil2m/day along with olmesartan80 mg/day.DiscussionIntracerebral calcification inCNSupuswas first reportedin 1981. Cerebrovascular involvement in SLE is found inonly 5.6% of cases, among which cerebral infarction isfound in 3.4% cases4. 30% patients have intracerebralcalcifications, 25% of thosebeing in the basal ganglia. Ourpatient had bilateral basal ganglia calcification along withbilateraldentate nuclei calcification mimicking Fahr’sdisease on cranialCT.  Infarction and calcification togetherare found in only 7.5% patients5 as was found in our case.However, itndatory to rule-outmetabolic causes ofcalcification insuchpatients aswe had done in our case.Cerebral atrophy isthemost common finding on cranialCT of SLEpatients, cause being the disease itself,purported by some, but others implicate steroid therapy.Neuropsychiatric manifestations in SLE are due to repeatedepisodes of micro-infarction as a result of vasculitis insmallcerebral blood vessels followed by calcification6manifestationwas not seen in our case.Anti-neuronal antibodies are implicated in thepathogenesis ofCNS lupus. Anti-neuronal antibodies incerebrospinal fluidand anti-ribosomal P in serum both ofwhich are associated with CNS lupuswere not looked fordue to lack of testing facilities for thesame.Diagnosing Fahr’s disease includes a combination ofclinical features, brain imaging, and exclusion of othercauses of intracranial calcification. Fahr’s disease is anidiopathic familial disorder with autosomal dominantinheritance. A locus at 14q has been suggested, but nogene has been identified. A second locus has beenidentified on chromosome 8, and a third has beenreported on chromosome 2.  This suggests that there maybe some genetic heterogenecity in thisdisease. Amutation in the gene encoding the type III sodiumdependent phosphate transporter 2 (SLC20A2) locatedon chromosome 8 has been reported. Biochemicalevidence suggests that phosphate transport may beinvolved in this disease. The clinical features includeseizures, cognitive decline from dementia, extrapyramidalsymptoms appearing typically in 4th - 6th decades of life.Symmetrical extensive calcificatioin in basal ganglia,dentate nuclei,  and centrum semiovale are characteristicof Fahr’s disease.  The prevalence of Fahr’s disease is notknown; however, it is very rare, and fewer than 200 caseshave been reported.  Over 30 families with the familialform have been reported7.Thus, SLE should be kept as anmportant differentialdiagnosis for intracerebral calicification, and in the formof CNS lupus it can mimick Fahr’s diseasesymptomaticallyas well as radiologically, and should be ruled-out beforediagnosing Fahr’s disease.References1.Johnson RT, Richardson EP. The neurological manifestations ofsystemic lupus erythematosus. A clinical pathological study of 24cases and review of literature. Medicine 1968; 47: 337-67.2.Mittal A, Agrawal BK, Mittal A, Gupta et al. Fahr’s syndrome: a Rarecase of Idiopathic Basal Ganglia Calcification. JIACM 2010; 11(3):239-41.3.Tan EM, Cohen AS, Fries JF, et al. The 1982 revised criteria for theclassification of systemic lupus erythematosus. Arthritis Rheum1982; 25: 1271-7.4.Kitagawa Y, Gotoh F, Koto A et al. Stroke in systemic lupuserythematosus. Stroke 1990; 21: 1533-9.5.Raymond AA, Zariah AA, Samad SA et al. Brain calcification inpatients with cerebral lupus. Lupus 1996; 5: 123-8.6.Nordstrom DM, West SG, Andersen PA. Basal ganglia calcificationsin central nervous system lupus erythematosus. Arthritis Rheum1985; 28: 1412-6.7.Orpha.net [Internet]. [place unknown]: [publisher unknown]; 2007[ updated March 2010]. Available from http:/www.orpha.net/consor/cgi-bin/Disease_Search.php?lng=EN&data_id=1923&Disease_Disease_Search_diseaseGroup=Fahr-disease &Disease_Disease_Search_diseaseType=Pat&Disease(s)/group%20of%20diseases=Bilateral-striopallidodentate-calcinosi—Fahr-disease-&title=Bilateral-striopallidodentate-calcinosi—Fahr-disease-&search=Disease_Search_Simple..Fig. 2: MRI-T2W  axial image  of the patient showing focal infarction inperiventricular region.Journal, Indian Academy of ClinicalMedicine    Vol. 13,No. 4    October-December, 2012345
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(Table I & II).Table I: Nerve conduction study of the first case.NerveOn presentationAt 1 monthAt 12 monthsMedianTerminal latency (ms), Rt/Lt (normal limit)3.2/3.0 (< 3.6)2.8/3.1 (< 3.6)2.8/2.8 (< 3.6)DistalCMAP amplitude(mV), Rt/Lt (normal limit)4.4/4.3 (> 4.4)7.5/8.4 (> 4.4)18.6/19.4 (> 4.4)Conduction velocity (m/s) (normal limit)Motor, Rt/Lt48.1/48.9 (> 50.0)50.8/52.2 (> 50.0)62.5/63.1 (> 50.0)                                                                                   Sensory, Rt/Lt51.7/52.3 (> 52.0)54.0/55.2 (> 52.0)65.8/66.4 (> 52.0)UlnarSNAP amplitude (μV), Rt/Lt (normal limit)18.8/18.5 (> 20)21.8/22.3 (> 20)28.5/30.9 (> 20)Terminal latency (ms), Rt/Lt (normal limit)2.3/2.2 (< 2.5)2.3/2.1 (< 2.5)2.0/2.1 (< 2.5)DistalCMAP amplitude(mV), Rt/Lt (normal limit)5.3/5.5 (> 6.0)5.9/6.5 (> 6.0)10.4/11.1 (> 6.0)Conduction velocity (m/s) (normal limit)Motor, Rt/Lt48.6/49.3 (> 50.6)50.2/52.8 (> 50.6)58.9/56.4 (> 50.6)                                                                                   Sensory, Rt/Lt47.4/47.3 (> 52.0)49.1/49.7 (> 52.0)54.8/56.4 (> 52.0)TibialSNAP amplitude (μV), Rt/Lt (normal limit)12.2/13.5 (> 15)14.7/15.8 (> 15)19.4/18.8 (> 15)Terminal latency (ms), Rt/Lt (normal limit)5.5/5.8 (< 6.5)5.3/5.1 (< 6.5)4.8/5.2 (< 6.5)DistalCMAP amplitude(mV), Rt/Lt (normal limit)2.1/2.0 (> 3)2.4/2.2 (> 3)2.8/3.2 (> 3)Conduction velocity (m/s) (normal limit)Motor, Rt/Lt33.6/34.1 (> 41)35.7/35.3 (> 41)38.1/37.4 (> 41)                                                                                   Sensory, Rt/LtPeronealSNAP amplitude (μV), Rt/Lt (normal limit)Terminal latency (ms), Rt/Lt (normal limit)2.6/2.5 (< 3.0)2.6/2.3 (< 3.0)2.7/2.4 (< 3.0)DistalCMAP amplitude(mV), Rt/Lt (normal limit)3.6/3.3 (> 5)4.2/3.9 (> 5)4.2/4.5 (> 5)Conduction velocity (m/s) (normal limit)Motor, Rt/Lt31.8/32.7 (> 41.85)34.6/33.8 (> 41.85)35.5/35.4 (> 41.85)                                                                                   Sensory, Rt/Lt18.7/16.5 (> 33.4)22.2/19.8 (> 33.4)28.8/27.5 (> 33.4)SuralSNAP amplitude (μV), Rt/Lt (normal limit)2.6/2.3 (> 5)2.8/2.6 (> 5)3.4/3.5 (> 5)Terminal latency (ms), Rt/Lt (normal limit)2.5/2.7 (< 3.2)2.4/2.9 (< 3.2)2.4/2.7 (< 3.2)DistalCMAP amplitude(mV), Rt/Lt (normal limit)Conduction velocity (m/s) (normal limit)Motor, Rt/Lt                                                                                   Sensory, Rt/Lt25.1/23.7 (> 42)27.4/30.6 (> 42)37.8/35.9 (> 42)SNAP amplitude (μV), Rt/Lt (normal limit)2.6/2.3 (> 6)3.1/2.6 (> 6)3.4/3.7 (> 6)# Compound action motor potential, *Sensory nerve action potential; underlines indicate abnormal findings.Table II: Nerve conduction study of the second case.NerveOn presentationAt 1 monthAt 12 monthsMedianTerminal latency (ms), Rt/Lt (normal limit)2.6/2.3 (< 3.6)2.5/2.6 (< 3.6)2.5/2.9 (< 3.6)DistalCMAP amplitude(mV), Rt/Lt (normal limit)2.8/2.5 (> 4.4)3.6/3.3 (> 4.4)4.1/3.8 (> 4.4)Conduction velocity (m/s) (normal limit)Motor, Rt/Lt40.7/42.1 (> 50.0)40.6/44.7 (> 50.0)47.4/48.1 (> 50.0)                                                                                   Sensory, Rt/Lt36.2/37.7 (> 52.0)41.8/40.3 (> 52.0)45.3/47.0 (> 52.0)UlnarSNAP* amplitude (μV), Rt/Lt (normal limit)10.8/12.5 (> 20)10.6/14.2 (> 20)16.4/16.9 (> 20)Terminal latency (ms), Rt/Lt (normal limit)2.0/2.2 (< 2.5)2.2/2.3 (< 2.5)2.1/2.2 (< 2.5)DistalCMAP amplitude(mV), Rt/Lt (normal limit)2.4/2.3 (> 6.0)2.8/3.3 (> 6.0)4.4/4.8 (> 6.0)Conduction velocity (m/s) (normal limit)Motor, Rt/Lt40.6/42.1 (> 50.6)40.5/41.2 (> 50.6)45.1/47.7 (> 50.6)                                                                                   Sensory, Rt/Lt37.8/40.5 (> 52.0)40.4/43.9 (> 52.0)44.8/48.3 (> 52.0)TibialSNAP amplitude (μV), Rt/Lt (normal limit)5.5/7.1 (> 15)7.9/6.4 (> 15)12.4/10.9 (> 15)Terminal latency (ms), Rt/Lt (normal limit)5.1/6.3 (< 6.5)5.4/5.3 (< 6.5)4.8/5.3 (< 6.5)DistalCMAP amplitude(mV), Rt/Lt (normal limit)1.3/1.5 (> 3)1.4/1.5 (> 3)2.3/2.0 (> 3)Conduction velocity (m/s) (normal limit)Motor, Rt/Lt32.1/31.8 (> 41)34.4/35.1 (> 41)38.4/40.0 (> 41)                                                                                   Sensory, Rt/LtPeronealSNAP amplitude (μV), Rt/Lt (normal limit)Terminal latency (ms), Rt/Lt (normal limit)2.6/2.5 (< 3.0)2.6/2.4 (< 3.0)2.2/2.3 (< 3.0)DistalCMAP amplitude(mV), Rt/Lt (normal limit)2.0/2.4 (> 5)2.6/2.3 (> 5)3.6/3.1 (> 5)Conduction velocity (m/s) (normal limit)Motor, Rt/Lt36.6/33.8 (> 41.85)34.4/35.3 (> 41.85)38.6/40.0 (> 41.85)                                                                                   Sensory, Rt/Lt20.4/22.1 (> 33.4)21.9/22.6 (> 33.4)29.1/28.8 (> 33.4)SuralSNAP amplitude (μV), Rt/Lt (normal limit)2.3/2.2 (> 5)2.5/2.7 (> 5)3.2/3.5 (> 5)Terminal latency (ms), Rt/Lt (normal limit)3.0/2.7 (< 3.2)2.3/2.4 (< 3.2)2.4/2.7 (< 3.2)DistalCMAP amplitude(mV), Rt/Lt (normal limit)Conduction velocity (m/s) (normal limit)Motor, Rt/Lt                                                                                   Sensory, Rt/Lt34.9/32.2 (> 42)34.8/35.3 (> 42)42.6/38.5 (> 42)SNAP amplitude (μV), Rt/Lt (normal limit)1.8/2.3 (> 6)2.4/2.6 (> 6)3.1/2.8 (> 6)Journal, Indian Academy of ClinicalMedicine    Vol. 13,No. 4    October-December, 2012347
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CASE REPORTMultipleosteosclerotic lesions ofskull in two cases with co-existinghyperparathyroidism and vitamin D deficiencyS Chopra*, SManchanda**, D Kothari***, B Kulshreshtha****AbstractOsteosclerotic lesionshave rarely been reported among patients with hyperparathyroidism. Usually, osteosclerotic changesmanifest as patchy or diffuse increase in bone density in the spine, skull, and pelvis. There have been anecdotal reports of discretelocalised osteosclerotic lesions inthesepatients. Here, we describe two adolescent females with co-existing hyperparathyroidismand vitamin D deficiency with multiplewelldefined osteosclerotic lesions in the skull.Key words: Hyperparathyroidism, vitamin D , osteosclerotic lesionsJIACM 2012; 13(4): 349-51* Senior Resident, Department of Endocrionology, ** Associate Professor, Department of Radiology, *** Senior Resident,Depatment of Endocrionology, ****Head, Department of Endocrinology, PGIMER & Dr. Ram Manohar Lohia Hospital,Baba Kharak SinghMarg, New Delhi -110001.IntroductionThe classic triad ofhyperparathyroidism includes skeletalchanges, nephrolithiasis, and neuromuscular dysfunction.The characteristicbony lesions described in patients withhyperparathyroidism include diffuse osteopenia, bonecysts (brown tumours), subperiosteal bony resorption,pathological fractures, ‘saltandpepper’ mottling of theskull, and terminal tuft erosion1,2. Among patients with co-existing vitamin D deficiency, osteoporosis,pseudofractures, multiple collapsed vertebrae, and adeformed chest or pelvishave also been reported3.  Whilediffuse orpatchy osteosclerosis hasbeen described rarelyamong these patients, localisedwell-definedosteosclerotic lesionshave anecdotally been reported4,5.Here, we describe two rare cases of hyperparathyroidismwith vitamin D deficiency who had multiple localisedosteosclerotic lesions in the skull.CasesThe firstpatient – A 12-year-old bed ridden female withhistory ofbony aches and pains, repeated lower lmbfractures, and progressive proximal muscularweaknesssince the last 2 years. There had been no history of viaminD intake in the past. Investigations revealedhypercalcaemia (12.1 mg/dl), hypophosphataemia (2.5mg/dl) with raised ALP levels (12,589 U/litre). Renalparameterswere normal. Serum intact parathyroidhormone was high (PTH: 2,200 pg/ml), and 25-dihydroxyvitaminDwas low (44 pg/ml). The radiologicalskeletal survey showed generalised osteopenia andmultiplepathological fractures. Multiple osteoscleroticfoci, whichwere well-defined and not expansile, werefound superimposed on amogeneous ground glass-like appearance on skull roentgenograms (Fig.1). Skullcomputerised tomography revealed multiple high-density foci clearly demarcated from the surroundingbone (Fig. 2). Ultrasound and magnetic resonance imagingof the neck revealed parathyroid adenoma. A diagnosisof tertiary hyperparathyroidism due to long-standingnutritional osteomalaciawas made.Another similar case was of a 20-year-old female, whopresented primarily with a progressive swelling in theright maxillary region. Investigations revealed normalserum calcium levels (9.6 mg/dl),  hypophosphataemia(2.3 mg/dl), raised alkalinephosphatase (1,363 U/l)andparathyroid hormone (632 pg/ml), and low 25-dihydroxyvitamin D (22 pg/ml) levels. The radiologicalsurvey was essentiallynormal except for multiple localisedFig. 1: Lateral skull radiograph of case 1 shows multiple well-defined round-to-oval sclerotic lesions. The ‘salt and pepper’ granular appearance of theskull is alsowell seen.
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Journal, Indian Academy of ClinicalMedicine    Vol. 13,No. 4    October-December, 2012351spine (rugger jersey spine)7. It has been postulated thatthere is an increase in osteoblastic response afterprolonged osteoclastic activity seen in hyper-parathyroidism.  This disproportionate osteoblasticactivity is responsible for the radiologic manifestation ofosteosclerosis6.While there are reports of diffuseorpatchy osteoscleroticlesions inpatients withhyperparathyroidism, discreteosteosclerotic lesions in skull are only anecdotallyreported in thesepatients. The occasionalandexaggerated response of osteoblasts to compensate forthe bone loss nduced by hyperparathyroidism has beenattributed for discrete osteosclerosis inthesepatients.Fujino et al reported multiple osteosclerotic lesions of skullsimilar nppearance to the present case in a 26-year-oldJapanese man with primary hyperpara-thyroidism.  Thevitamin D levels in thispatient were elevated. These lesionsappeared as hot spots inhe9TcMDPbone scan.Histomorphometry revealed increased osteoblasticactivity and extremely high bone turnover rates in theosteosclerotic foci. The authors postulated that theyounger age of thepatient, when the bone mass is stillbeing gained and bone turnover high, may have causedosteosclerosis4. Boechat et al reported two children withprimary hyperparathyroidism who radiologicallymanifested with prominent osteosclerosis in the tibia,although they did notundergo bone biopsy at theosteosclerotic sites9. The two patients in the present reportwere also adolescent females when the bone accrual is atitspeak. Both the patients had hyperparathyroidism – inthe firstpatient itppeared to be a tertiaryhyperparathyroidism due to long-standing vitaminDdeficiency. The second patient had vitamin D deficiencywith secondary hyperparathyroidism.Vitamin D deficiency has commonly been describedamong patients with primary hyperparathyroidism inIndia. Harinarayan et al described 20 patients withprimary hyperparathyroidism, halfofmwerenormocalcaemic, but allwere hypercalciuric. Vitamin Dlevelswere low in all thepatients. Radiologically, sub-periosteal resorptionwas present in 90% of the totalgroup of patients, brown tumours in60%, andpathological fractures in40%. A high incidence of bonedisease as compared to the West has been attributed tohypovitaminosisD1 0 . Our patients also had diffuseosteopenia, subperiosteal resorption, and bony cysts.However, discrete osteosclerotic lesions in the skullwerealso observed in these two patients, a finding previouslynot described among patients with co-existing vitaminD deficiency and hyperparathyroidism.In conclusion, the present two cases with multiplelocalised osteosclerotic foci in the calvarium are extremelyrare features of co-existing hyperparathyroidism withvitamin D deficiency.References1.Ellis K, Hochstim RJ. The skull in hyperparathyroid bone disease.Am J Roentgenol 1960; 83: 732-42.2.Teng CT, Nathan MH. Primary Hyperparathyroidism. Am JRoentgenol 1960; 83: 716-31.3.Seshadri MS, Qurttom MA, Sivanandan R et al. Tertiary hyperpara-thyroidism in nutritional osteomalacia. Postgrad Med J 1994;70(826): 595-6.4.Fujino Y, Inaba M, Nakatsuka K et al. Primary hyperparathyroidismwith multiple osteosclerotic lesions of the calvarium. J Bone MinerRes 2003; 18(3): 410-2.5.Templeton AW, Jaconette JR, Ormond RS. Localized OsteosclerosisIn Hyperparathyroidism. Radiology 1962; 78: 955-8.6.Frost HM . Thickened osteoid seams are the Histological Findingsin Osteomalacia. Henry Ford Hospital. M Bull.1960; 8: 220-4.7.Eugenidis N, Olah AJ, Haas HG. Osteosclerosis in hyperpara-thyroidism. Radiology 1972; 105(2): 265-75.8.Wolf HL ,Denco J V . Osteosclerosis in chronic renal disease. Amer JMed Sci 1958; 235: 33-42.9.Boechat MI, Westra SJ, Van Dop C et al. Decreased cortical andincreased cancellous bone in two children with primaryhyperparathyroidism. Metabolism 1996; 45(1): 76-81.10.Harinarayan CV, Gupta N, Kochupillai N. Vitamin D status in primaryhyperparathyroidism in India. Clin Endocrinol (Oxf) 1995; 43(3): 351-8.
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