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| VIEWPOINT

| JIAM2011; 12(4) : 260-2

Integrated medical care system
(Camplarentary systems of medicine — Are they scientific?)

BM Hegde*

“The only thing worse than being talked about is not
being talked about”.

— Oscar Wilce (1854-1900) .

“Science is making models, mostly mathematical
constructs, which, with verbal jargon, are supposed to
work”, wrote John von Newmann, a Hungarian born
Arerican scientist! With this definition, medem medicine
—as it is practised today —becares nost unscientific. The
humen body follows the holistic non-linear mathematical
mocel in its functioning, while the modem medical model
uses the linear mathematical rule of Newtonian physics
with its faulty deterministic predictabi litymodel —a square
plug in a round slot. Even then pecple claim that modern
medicine is scientific. In truth, the science of modermn
nedicire is only a statistical science and not trie science.
Even the Institute of Medicine (ICM), the highest body
appointed by the Academy of American Science to
oversee and audit the medical field, has now accepted
the definition of medical care as hWhole Ferson Healing
(WPH) inplace of the present reductionist model of organ
based suo-speciality quick fix mending, in their Feoruary
2010 meeting at Washington DC.

Douglas CWallace, a noted American professor of genetics,
inhis classic, Mitochadria as Chi, in the jourmal Garetics
(2008; 179: 727-35) has shown that all reductionist
chemical molecules used in our therapeutics, being
dextrorotatory while the body molecules are levorotatory,
destroy body cells. Whereas all the Eastern herbal drugs
are accepted by the body as food (they are also
levorotatory) and help the system! My former teacher at
Harvard — a Noeel Taureate — cardiologist, Bermard Lown,
wrote recently in a letter to the New Yorker, along with
his junior colleague, Graboys, thus: “We believe the

modern medical model has become increasingly
reductionist: human beings are seen as repositories of
nmel functioning organs that need repair. This view results
in an onslaught of tests and uncertainty. Doctors often
take refuge behind technology because it is easier and
less time-consuming than talking with a complex human
being who is their patient”. (The New Yorker 5/17/99) .

Modern medicine has become a costly chaos with no end
in sight. We now have significant prablams that beg urgent
solutions. As Albert Einstein once cbserved: “The
significant problems we have cannot be solved at the
same level of thinking with which we created them”. We
obviously need a new approach in medical science to
solve our health problems. The solution to the present
human-made and drug-industry-protected health
prcblems of society can only be physiology-based.
Integrated systams of medical care, where the scientifically
proven safe methods of treatment from other
camplementary systems should form the basis of future
nmedical care system alongwith corrective and trauma
surgery fraommodern medicine; the latter together have
saved many lives. One look at the common coronary
bypass surgery fram ore of the best brains in cardiology,
Bermard Iown, tells it all: “Our experience and research,
and those of others, demonstrate that a very significant
percentage of patients undergoing bypass surgery —
perhaps as many as two—thirds — can safely defer or
altogether forego these procedures by managing their
heart prdblems with medication. Regrettably, much of the
rush to invasive procedures is driven by non-medical
factors — principally econanic ones”.

“Perhaps the most valuable result of all education is the
ability to make yourself do the thing you have to do,

* Padma Bhushan, Former Vice-Chancellor, Manipal University,

Editor-in-Chief, The Jourmal of the Scienae of Healing Qutoares;

Chainmn, State Health Society’s Expert Camittee, Govt. of Bihar, Patna,
Visiting Professar of Cardiclogy, The MidHlesex Hospital Medical School, University of Landon, U.K.;
Affiliate Professar of Human Health, Northern Colorado University, U.S.A.



when it cught to ke done, whether you like it or not; it is
the first lesson that ocught to ke learmed; and however
early aman’ s trainingbegins, it isprdogbly the last lesson
that he leams thoroughly”. Wrote Thamas H. Huxley while
philosophising on human ethical values. Medical ethics
is nothing but good human ethics. The recent Northwick
Park tragedy is still fresh in our mind about the fallacy of
extrapolating animal data to humans, while the tragedy
of similar data in the case of milrinone, which worked
totally differently in rats vis—a-vis humans, isall but
forgotten from recent memory.

The question of complementary systems of medicine
being unscientific is a figrent of imagination of those
that want conventional medicine to flourish for ever as
it has becare the biggest milch cow for the industry, by
destroying anything that might endanger its supremacy.
Exhaustive studies of all the “statistical science” of
modern medicine shows that most of it cannot stand
the test of strict validation as shown by David Eddy using
his new computer model ARCHIMEDES, at least in
chronic illnesses to begin with. Even in the field of
emergency care, where modern medicine seems to be a
blessing, there are large gaps in our understanding of
the management strategies! Outcome audits of such use
in Vietnam and Falklands wars leave much to be desired

in emergency grievous trauma care.

Many carplarentary systems that are being scientifically
studied by the Whole Person Healing Group of scientists
based in Washington DC have shown the existence of
vast amounts of observational research going back
thousands of years in sare systems like Ayurveda. Tt will
be easy to authenticate these data using the modern
“scientific” methods to bring the best in those systeams to
main line medicine. The data kase available could shorten
the drug invention and could totally eliminate cur “wrong”
nmethod of extrapolating animal data to humans. In
addition, we have also been using reductionist science to
study a chaotic non-linear dynamic human system,
wherein arrhythmia could be healthy while rhythmia
couldle illness!

Just as quantum physics upset the Newtonian laws of
deterministic predictability, complementary systems
might upset modern medical foundations. Newtonian
laws should result in the electrons destroying their own

nucleus at the atom. Electrons also do not follow the
electraragnetic forces at that level ! Medical science has
to learn a lot from quantummechanics but, that would
need a quantum leap in the thinking of our established
“leaders” in the monetary economy. Ayurveda proclaims
that the “Well” should be preserved and only the Y117 should
e treated (leave the “well” alone wrote WilliamOsler) as
there is no way to predict the future of a dynamic
organism like the human body using phenotypic data
alone! Ayurveda also shows how, at the quantum level,
energy and matter have no difference — most advanced
quantum physics! (“Watter is not made up of matter”. —
Hans Peter Durr) .

Homoeopathy has been found to have a sound scientific
base in that all homoecpathic medicines are either in
the nano or piko forms; consequently, these cannot be
detected by the conventicnal chemical analysis. Since
they are in nano forms they are cbviously safe to the
human system. The bench mark of modern medical
research, the Randamised Controlled Trials (RCIs), have
now been tom into bits as unscientific by many studies.
“Erblamatic of the later history of clinical trials is the
fact that the streptanycin study, extolled then and since
as a breakthrough inmedicine (first ever RCT), in fact
yielded disappointing results: the treated cases showed
improvement only for three months and thereafter
began to deteriorate (MRC 782)”.

The new integrated system should only concentrate on
symptamatic patients. There are no silent killers in
huran i11ness scenario. The screening for occult diseases
is a new trick of the trade in modern medicine for
economic reasons! This applies especially to cancer
which is being increasingly detected at its pre-
symptomatic stage these days. The five-year relative
survival rate is thus improved! But the lives of the
patients are not extended by even ONE day. Nothing new
has been done to affect the course of the disease, and
although the patient is not living longer, it aoeears that
there is inproved five-year survival if one measures the
survival fram the date of diagnosis. Early diagnosis only
makes the life more difficult to live with fear and the
unpleasant side—effects of cancer treatment methods in
vogue these days!

Efforts are on in some centres to authenticate healing
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methods in many other complementary systems of
medicine scientifically to be included in the new
integrated WPH system. It is also mandatory to abandon
the “disease care” model of today which has far ocutlived
its usefulness in favour of preserving the wellness of
human beings. Thinkers even in the West have felt that
the disease era, with its labelling humen beings, has care
to an end. Writing an article, “End of Disease era”, Mary
Tinnetti andher colleaque T. Fried fram Yale University had
this to say: “The time has care to abandon disease as the
focus of medical care. The changed spectrum of health,
the complex interplay of biological and non-biological
factors, the ageing population, and the inter-individual
varigbility in health priorities render nedical care that is
centred on the diagnosis and treatment of individual
diseases at best out of date and at worst harmful. A
primary focus on disease may inadvertently lead to under—
treatment, overtreatment, or mistreatment”.

Integrated system with new classification of illnesses,
suggested by me, years ago, should e the future. To cap
it, doctors must become human and humane in their
aoeroach to patients in distress as their role inmedical
care delivery is more potent than all the medicines put
together. The placebo doctor can provoke the human
immune system much more powerfully than all medicines
put together. This has now been shown to be very
scientific. The forebrain secretes powerful chamicals with
a good placelbo response. The latter can now be studied
using AVRT (functional MRI) and also blocking the chemical
release with Naloxone injections (for research only) . May
the future re-invent modern medicine as the best
integrated system of huven illness care.

‘Men stinble over the truth fram time to time, but most
pick themselves up and hurry off as if nothing

happened".
—Winston Churchill.

FLAVEDON
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| ORIGINAL

ARTICLE | JIAQM2011; 12(4) : 263-5

HbE variants — Retrospective analysis in a tertiary care centre

S Aggarwal*, S Saluja**, S Bhasin***, M Shamma*+++, [K Gupta*tti+, B Gupta®+ttt, VMittal++*

Abstract

HbE disease is prevalent in the north-eastern part of India but more cases are now being reported fran North India as well due to
migration of population. A retrospective clinical and haematological evaluation of 60 patients of HbE variants attending
diagnosis of anaemia with or without splenamegaly for accurate diagnosis and management.

Key word: HbE.

Introduction

HbE (Haemoglobin E) is the second most prevalent
haemoglobinopathy after HbS', showing the highest
prevalence in South-Fast Asiz. In India, it isprevalent in
the north-eastern states®. This retrospective study
highlights the clinical and haeratological profile of HoE
variants presenting for the first time in our haamatology
department from January 2000 to Decerber 2007, and
emphasises the consideration of HoE disease in the
differential diagnosis of microcytic hypochramic anaemia
with or without splenomegaly.

Material and methods

Qur study is a retrospective analysis of diagnosed cases
of HE disease. All data were analysed for detailed clinical
history, examination. It included history of ethnic origin,
age, sex, clinical symptoms like fatigue, weakness,
Jaundice, dyspnoea, history of blood transfusion and
fever, ard signs of anaemia, jaundice, and organaregaly.
Family history was recorded wherever possible. All
patients were investigated with complete haemogram,
reticulocyte comnt, pheripheral smear, liver function test,
iron studies, Ho electrophoresis (Agarose gel at alkaline
PH 8.6) and HPLC (high performance liquid
chromatograhy) . HoF was quantitated by alkali
denaturation methods also.

Diagnosis was based on electrophoretic pattern of Ho as
HoE trait (heterozygous HoE), HoE disease (homozygous

HbE) or doubly heterozygous disease (HbE-f
thalassaemia) . Patient showing bands at HoA /E position
with increased HoE level as HoE disease; bands at Hoa/
A /Ewith HoE (20 - 45%) as HE trait, and bands at HoE/F
positions with increased HoE (5.5 — 85.4%) as doubly
heterozygous HbE-B thalassaemia was diagnosed
accordingly. Skull radiographs and bone marrow
aspiration were done in doubly heterozygous HoE-f3
thalassaamia patients.

Results

Based on electrophoresis and HPIC, 10 patients were
diagnosed as homozygous (HbE disease), 16 as
heterozygous (HoE trait) and 34 as HOE3 thalassaamia.
Mean age of presentation was 15 years in HoE disease
(range 2 - 40 years), 13.2 years (range 5 — 30) in HoE trait
and 4.42 years (range 2 - 20) in HoE-f} thalassaemia
regpectively. OQut of 60 patients, 49 patients presented with
variable signs and symptoms of anaemia (35 in HOE-P
thalassaemia, 8 in HoE disease and 6 in HoE trait) . Mean
value of haemoglcbin was 7.8% in homozygous, 11.1% in
heterozygous and 5. 9% in HE3 thalassaemia. In HE trait,
three came to us during investigations for PUO, 12 with
refractory anaemia, and one patient was a follow-up of
ML with persistent low haemoglobin. Iron profile was
normal in all patients. Reticulocyte counts were
consistently nonmal in HoE trait, nommal to increased (2 —
3%) in HbE disease, and increased (5 - 6%) in HoE-P
thalassaamia disease. Other findings doserved were mild

* Assistant Professor, Department of Medicine, Maulana Azad Medical College and Associated Hospitals,

New Delhi - 110 002;

** Seniar Specialist, *++* Jinior Specialist, Department of Haamatology, **+* Medical Officer, *+++* Senior Specialist,
****** Professor and Head, Department of Medicine, Vardhman Mahavir Medical College and Safdarjung Hospital,

New Delhi - 110 029.



icterus, mild splenaregaly (3 -5 an), elevatedbilirdoin
(1.2 - 2.0mg%) and microcytic hypochromic picture with
anisocytosis and target cells in HOE disease, no jaundice
and splenomegaly but microcytic hypochormic picture
with anisopoikilocytosis in Hok trait and moderate-to—
severe anaemia, moderate splenomegaly (5 - 8 cm),
elevated bilirubin (2 - 3 g%) andmicrocytic hypochramic
picture with marked anisopoikilocytosis,
normoblastaemia and target cells, hypercellular bone
marrow, “hair-on-end” agpearance in 4 patients of HOE
thalassaemia. On HPLC, homozygous patients had HoE
96.6% and 3.9% HoF, heterozygous patients had HoE
28.5%, HoA 69.9% and 1.6% HoF and HoE-f3 thalassaemia
had HbE 29.40%, HoA 42.37% and HoF 28.33%.

Di .

In 1954, Minnich and co-workers reported the occurrence
of a severe form of thalassaamia in 32 patients in Thailand
which were later diagnosed as HoE variants'. HoE has 2o
and 2B chain with substitution of glutamyl residue in the
26th fragrent of the f-dain by lysine’. Geographically, it
is prevalent in South-East Asia and the north-eastern
States of Tndig?.

HbE variants usually manifest as homozygous (HoE
disease), heterozygous HoE (HoE trait), and doubly
heterozygous forms HbE-f thalassaemia®. Clinico-
haematological features of HoE disease include slight
decrease in haemegldoin level, mild jaundice, microcytic
hypochramic picture with target cells, mild-to-moderate
splenaregaly, nomel to slightly increased HoF (< 6%) and
single band at Ho/A2 on electrophoresis®™’.

Heterozygous (HoE trait) usually are asymtomatic with
normal to slightly decreased haemoglobin, microcytic
hypochromic picture with mild anisopoikilocytosis and
target cells, no jaundice, two kands at position HoA and
HoE on electrophoresis with HoE in range of 20 - 45%%7.

HoE-f thalassaemia is the most cammon and severe form
of the disease, which manifest with sign and symptoms
of anaemia, microcytic hypochramic picture with target
cells, and severe anisopoikilocytosis and
normdblastaemia, increased indirect bilirubin, moderate-
to-large splenomegaly and bands on electrophoresis at
HoE/F position with increased HoF 5.5% to 85.4%°. Bands

at HoA/E/F position suggests that the patient has
inherited B+ gene while Bands at HoE/F position suggests
that patient has inherited BO gene.

Occurrence of HoE disease can be controlled by proper
premarital genetic studies of the partners concerned
especially in families known to have haemogldoincpathic
affliction’. The management of HbE trait and disease
includes only folic acidbut in HE thalassaamia, pericdic
blood transfusions may be required to maintain the
haemoglcbin level®. Indications of splenectomy are
limited, i.e., massive splenoregaly, hypersplenism,
frequent haemolytic crises, and significant increase in
transfusion requirament®.

In our study, we diagnosed 60 cases of HoE variants in the
last 7 years in our department, based on Hb
electrophoresis and HPIC. Qut of 60 patients, 49 patients
presented with variable signs and symptoms of anaemia
which later diagnosed as HoE-f thalassaemia® ¢, HbE
disease®, and HCE trait’. Out of 34 patients of HoE-f
thalassaemia, 20 patients had severe anaemia requiring
frequent blood transfusions (> 3 - 5 units/year) but none
of them was referred for splenectomy. All the other
patients were managed with folic acid. Tyagi et al’
described clinico-haemtalogical profile of 50 patients of
HoE syndrare (43 HoEf3 thalassaemia, 7 HOE disease) . In
this study, only 2 of HbE disease were symptomatic
canparable to our study which showed symptoms of mild
anaemia in all patients. In 43 patients of HoE-f
thalassaemia, only 13 showed requirement of blood
transfusions (>2 - 3wnits/year) hut inour study 20 patients
out of 34 required transfusion therapy (>4 - 5/year) . Our
study highlights the increasing prevalence of HoE variants
in this part of India due to migration of population fram
the north-eastem states. In this study, we have attenpted
to describe the course of HbE variants and its
managarent as studies fran this part of India are limitec?.

In conclusion, we advise that clinicians, haematologists,
paediatricians, and pathologists shouldbe aware of this
haemogldoinoeathy due to migration in this part of India.
They should consider it in the differential diagnosis of
microcytic hypochromic anaemia with or without
splencmegaly to avoid unnecessary prescription of iron
salts. In families who are at high-risk of irheriting HE
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thalassaemia, genetic counselling should be done to
decrease the prevalence of this disease and regular follow—
Up is necessary to delay transfusion therapy until patients
develop anaemia symptams so as to avoid complications
associated with transfusions and chelation therapy’.
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Correlation of portal vein diameter and splenic size with
gastro—cescphageal varioces in cirrhosis of liver

Lopamudra Mandal*, Sanjay Kumar Mandal**, Dipanjan Bandyopadhyay**, Saumik Datta**

Abstract

This study was canducted to find out the correlatiaon of portal vein diameter and splenic size with gastro-cesophageal varices in
Eighty-two patients with cirrhosis of liver were selected for the study. Ultrasanography was performed in all cases to note the
portal vein diameter and splenic size. Oesophago-gastro—duodenoscopy was done to detect presence of varices with grades.

In the study it was fourd that twenty patients had no varices (grade 0) and the rest sixty-two patients develgped varices. Average
portal vein diameter of patients without gastro-oescphageal varices was 11.545 * 1.514 nm and of patients with varices 13.998
+ 1.123nm. The difference was statistically significant (p < 0.05). Average spleen size of patients without gastro-cescphageal
varices was 13.129+ 1.102 anand with varices 14.997 1 1.992 an. This variation was also statistically significant (p< 0.05). There
was a positive correlation between grading of cescphageal varices and portal vein diameter (r=0.707; p < 0.001) and between
splenic size with cesgphageal grades (r=0.467;, p<0.001).

The study portrays that with increase in portal vein diameter and splenic size, the chance of formation of gastro-cescpohageal
varices also increases and a positive correlation exists. Thus, measurement of portal vein diameter and splenic size by
ul trasanography is a non-invasive predictive indicatar of the develcament of gastro-ocescphageal varices in cirrhosis of liver.

Rey words: Cirrhosis of liver, partal vein diameter, gastro-cescphageal varices.

Introduction

Portal hypertension is the most common complication
and also ore of the important causes of death in chronic
liver diseases. Increased resistance to portal blood flow
due to alteration of the hepatic architecture leads to
dilatation of portal vein, splenavegaly, and formation of
ocesophageal and gastric varices, variceal haemorrhage,
ascites, hyperspleniam, encechalopathy, etc.

In cirrhosis, increased intrahepatic vascular resistance is
thought to be located mainly in the hepatic sinusoids'.
Recent studies have demonstrated that in addition to the
increased resistance caused by the morphologic changes
of chronic liver diseases, a dynamic component of
increased resistance (resulting fran the active contraction
of vascular smooth miscle cells, myofibroblasts, and
hepattic stellate cells) is also present?.

Portal hypertension leads to dilatation of portal
vein, splenomegaly, and formation of portal systemic
collaterals at different sites. The portal systamard the
systemic venous circulation are connected at several

locations’. Gastro—cesophageal collaterals develop fram
connections between short gastric and coronary veins
and the cesochageal, azygos, and intercostal veins; the
result is the formation of cesophageal and gastric varices.
Collaterals develop in areas where anatamic connections
exi st between the portal venous and systemic circulation.
These are vascular chanmnels that are functionally closed
in normal conditions but become dilated in portal
hypertension as a consequence of increased intravascular
pressure and blood flow. These gastro—oesophageal
varices are responsible for the main camplications of
portal hypertension and massive upper GI bleeding’.

Tt is awell-known fact that portal vein diameter is usually
increased in cirrhosis of liver with portal hypertension, and
spleen is also enlarged in size. A few previcusly reported
studies showed that there was a definite correlation
between portal vein diameter and presence of gastro—
cesophageal varices. Sarwar et al* reported that patients
with portal vein diameter more than 11 mm are more
likely to have cesgohageal varices. Enother study by Dib
et al’ showed that oesophageal varices developed when

* Assistant Professor, Department of Anatamy, C.N.M.C., Rolkata, West Bengal,
** Associate Professar, Department of Medicine, Medical College, Kolkata, West Bengal,
*** Assistant Professor, Department of Medicine, B.S.M.C. , Bankura, West Bengal .



the portal vein diameter exceeded 13 mm. On the other
hand, Li et al® found that haemodynamics of the portal
vein were unrelated to the degree of endoscopic
arormalities in cirrhosis of liver.

Oesophago—gastro-duodenoscopy is required to detect
the gastro—cesophageal varices. But the procedure is
irvasive, painful to the patient, and is not availdble inall
centres. Whereas portal vein diameter and splenic size
can be measured by an easily available, painless, and non—
invasive method like ultrasonograchy (USG) . The study
was done to find out the correlation between the portal
vein diameter and splenic size with the develogment of

gastro-ocesophageal varices.

Materials and methods

Patients attending outdoor and admitted indoor in the
department of Medicine, TPQYE, and R and SSKM Hospital
and the Liver Clinic of Medical College, Kolkata, were
selected for study.

Either previously diagnosed or newly diagnosed cases
with cirrhosis of liver were taken into account. The
following cases with portal hypertension were excluded
fram the study:

1 Cirrhosis of liver with previous history of
gastrointestiral bleeding.

2 Cirrhosis of liverwith portal vein thraroosis.

3 Other cases with portal hypertension, i.e., non—
cirrhoticportal fibrosis, Budd-Chiard syndrare, extra—
hepatic portal venous dostruction.

82 diagnosed cases of cirrhosis of liver were included
for the study. Salient features in the history included
ocaupation, alachol intake, apgpetite, jaundice, swelling
of abdomen, disorientation, unconsciousness, etc.
Patients with history of haematemesis and malena were
not taken into account. A thorough general survey was
done to assess pallor, cyanosis, jaundice, oedema
engorged neck veins, palpable neck glands, pulse, and
blood pressure. The gastrointestinal systemwas clinically
examined with focus on the size of the spleen, liver span,
ascitic fluid, fluid thrill, and presence of any venous
praminences over the abdamen. The investigations like
routine blood including platelet count, liver function

tests (LETs), prothrombin time including INR were
recorded fram reports of previcusly diagnosed cirrhotic
patients or performed for the newly diagnosed cases.
Ultrasonography was performed in all cases and
diameter of portal vein in nm and spleen size in anwas
recorded. Upper gastrointestinal endoscopy was done
to locate the varices.

Spleen size measurement

Spleen size was measured ultrasonographically by placing
the patient in supine position, using 2 - 5 MHz curvilinear
transducer in the coronal plane of section posteriorly in
ore of the lower left intercostal spaces. The patient was
examined in various degrees of inspiration to maximise
the window to the spleen. The plane of section was then
swept posteriorly and anteriorly to view the entire volure
of spleen. The average adult spleen measures 12 cm in
length. The spleen parenchyma is extremely
homogeneous and it has a uniform mid-to-low
echogenicity. When the spleen enlarges, it can be more
echogenic. Splenomegaly commonly acconmpanies portal
hypertension and is a noteworthy finding” ®. A maximum
cephalo—caudal measurement exceeding 13 am indicates
enlargarent with a high degree of relidbility’.

Portal vein diameter measurement

The portal venous sucply for the left 1doe canle visualised
using an oblique, cranially angled sub—xiphoid view
(recurrent subcostal dolique projection) . The main and
right portal veins are best seen in a sagittal or dblique
sagittal plane®. In nommal individuals, the portal vein
diameter does not exceed 13 mm in quiet respiration,
neasured where the portal vein crosses anterior to the
IVCH ™, This assessment is usually conducted with
ultrasound views along the long axis of the portal vein.
Respiration and patient position greatly affect the size of
the portal vein ard its trilbutaries; therefore, diagnostic
measurements must be standardised by examining the
patient in the supine position and in a state of quiet
respiration. We followed the above method to measure

Upper gastrointestinal endoscopy

Endoscopy was performed in the department of
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gastroenterology in all selected cases to 1look for gastro-
cesophageal varices and other associated signs of portal
hypertension like red weal marks, cherry red spots.
Grading of ocesophageal varices was done according to
Pacet®™: Grace I — amll varices without Iuminal prolapse;
Grade IT — moderate-sized varices showing luminal
prolapse with minimal obscuring of the gastro-
ocesophageal junction; Grade 11T — large varices showing
luminal prolapse substantially obscuring the gastro—
oesophageal junction; Grade IV — very large varices
campletely obscuring the gastro-cesochageal junction.

Results were aralysed by statistical methods like averace,
standard deviation, student’s “t” test and Pearson’s
arrelation coefficient.

Results

Atotal of 82 patients with cirrhosis of liver were selected
for the study. Among them, 56 were male (68%), the
remaining were female (32%) . Median age of the study
group was 40 years; range 19 — 64 years.

In the study it has been found that 20 patients out of 82
had not developed gastro-oesophageal varices. Among
the rest of the 62 patients, 19 had lowgrade varices (grace
T and IT) and 43 patients had high-grade varices (grade I1T
ad1v).

Average serum allumin level of these 82 patients was 2.76
+ 0.585 gm/dl and globulin 3.898 + 0.792 gm/dl. And
average serum albumin level in variceal and non-variceal
group was 2.52 + 0.421 gm/dl and 3.484 + 0.402 gm/dl

Female
32%

68%

B Male B Female

Fig. 1: Sxdistribition.

respectively. Average platelet counts were 1,11,000 +
2,840 and 2,15,000 + 5,500/cu mm of blood in the same
groups respectively.

Table I: Showing different values in the variceal and
non-variceal group.

Paraneters Varicsel gop | Norsariassl Pwahe
=6 gop (1=20)

Aearptalwin 13.98+1.123 | N.55+1.514 | p<0.0b

diareter (m)

Aeapglensiz @) | 14.9711.92 | 13.1290+1.1®0 | p<0.00L

Asapplaelerarnt | 1,11,00042,840 | 2,15,0004550| p>0.10

feer/anm)

Beepabninlssl | 2.32+0.41 3.48410.42 ©>0.10

aud) guidl

Average portal vein diameter (PVD) of patients without
gastro-oesophageal varices was 11.545 + 1.514 mm and
of patients with varices 13.998 + 1.123 mm. This difference
is statistically significant (£ =2.275176-11; p<0.05).

Average spleen size of patients without varices was
13.129+ 1.102 am and with varices 14.997 + 1.922 cm.
And this variation is also statistically significant (t=
9.12963E-05; p< 0.001)

Hence it had been found that gastro—oesochageal varices
developed when PV diameter was > 11.5 nmm and spleen
sizewas > 13.1 an.

Tt had also been found that there was a positive correlation
between grading of cescphageal varices and portal vein
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Fig. 2: Correlation of variceal grading with portal vein diareter.
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diameter (r=0.707) ard it is statistically significant (p<
0.001) . That means when portal vein diameter increases,
cesophageal varix also increases in size.

There was also a positive correlation between splenic size
and cesophageal grades (r = 0.467; p<0.001). So,
ocesophageal varix also depends on spleen size.
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Fig. 3: Correlation of saleen size withportal vein dianeter.

Discussion

Atotal of 82 patients were selected in ocur study; males —
56 and median age of the study population was 40 years,
range being 19 to 64 years. In another Indian study by
Sharma and Aggarwal®, proportion of male patients (87
nmales out of 101 patients) was slightly higher than our
study, but median age was more or less similar (median
age 45 years) to ours.

Average serum albumin and platelet count was 2.52 gn/
dl and 1,11,000/cu mm of blood respectively in the
variceal group. Though the differnces of these values
with those of the non-variceal group were not
statistically significant, it hadlbeen found that these
values corroborated to other studies. In the study of
Thanopoulos et al'’ the patients with the varices had
the platelet count less than 1,18,000/cu mm. Serum
albumin level was less than 2.95 gn/dl in the variceal
group as shown by the Sarwar et al®.

Upper GI endoscopy of the study population revealed that
a total of 62 patients had developed gastro—oesophageal
varices and 20 patients were yet to develop these.
Ultrasonography showed that average portal vein
diameter (PVD) of the patients with gastro-cesopchageal

varices (GE&V) was 13.998 £ 1.123 mm and without gastro-
ocesophageal varices (GEV-0) was 11.545 + 1.514 m. This
differencewas statistically significant (©<0.05).

Radiologically, average spleen size of the patients with GV
was 14.997 £ 1.922 an and spleen size in the GEV-0 group
was 13.129 + 1.102 cm, and the difference was highly
significant (p<0.001).

So, it can be concluded that gastro-cescphageal varices
developad in cirrhotic patients with portal vein diameter
more than 11.545 mm and larger than 13.1 cm spleen
sz,

These dbservations were more or less similar to other
stidies. Inthe stdy by Prihatini et al®, portal vein diaveter
11.5mmand spleen size of 10.3 anwere predictive factors
for cesoohageal varices in liver cirrhosis. Here, spleen size
was smaller than our study, but portal vein diameter was
corroborative to ours. Portal vein diameter for
development of gastro—oesophageal varices was also
nearer to the Sarwar et al’ study (portal vein 11 nm) .
Thomopoulos et al'’ showed that the majority of patients
with gastro—-ocesophageal varices had spleen size more
than 13.5 anwhich was nearly similar to ours.

Inour study, itwas also fourd that inpatients with gastro-
cesochacgeal varices, grading of varices directly correlated
with portal vein diameter and spleen size. (r=0.707 and
0.467 respectively) . That implied, when portal vein
diameter and spleen size increased, gastro—cesoohageal
varices also transformed to higher grades. Average portal
vein diameter and spleen size in higher grade varices were
14.43 £ 0.86mmand 15.36 £ 2.14 an. In a study by Schepis
et al**portal vein diameter 13 mm was associated with
higher grade varices. Sharma and Aggarwal® had noted
that a clinically palpable spleen was associated with high—
gracde varices; however, they did not measure the splenic

size radiclagically.

Hence, it can be concluded that gastro-oesophageal
varices in cirrhoticpatients (without previcus history of
gastrointestinal bleeding) , divectly correlates with portal
vein diameter and splenic size.

Conclusion

We can conclude that in cirrhosis of liver with portal
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hypertension, without previous history of upper

gastrointestinal bleeding:

Portal vein diameter increases with development of
varices.

Spleen size increases with formation of gastro-
cesophageal varices.

There is a positive correlation between portal vein
diareter (r=0.707) and spleen size (r =0.467) with
gastro—cesophageal varices, which was the aimof our
stdy.

Hence, measurament of portal vein diameter and splenic

size by ultrasonography is a non-invasive predictive

indicator of the development of gastro-oesophageal
varices incirtesisof liver.
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Keratomycosis -
A retrospective study fram a North Indian tertiary care institute

Parmjeet Kaur Gill*, Pushpa Devi**

Abstract

Introduction: Fingal infectians of the comea cantinue to be an inpaortant cause of ocular morbidity, particularly in agricultural

Method: A retrospective study was carried-out to find the prevalence of myootic keratitis in and around Anritsar, Punjab.

Results: 72 (43.63) cameal scrapings were positive an direct examinatiaon and 65 (39.33%) an culture. Most canmon fungal isolates
were Aspergillus species (50%), Candida (20%), Fusarium (15%) , Penicillium and Curvularia (9. 78), Paecilamyoes and Micor (5%) .

Exserchilum and Excphiala (1.3%) each.

Introduction

Cormeal ulceration is a major cause of monocular blindness
in developing countries. Surveys in Asia and Africa have
confinmed these findings® 2. Ophthalmic mycosis is being
increasingly recognised as an important cause of ocular
morbidity and keratomycosis is the most frequent
presentation. In tropical and subtropical countries, the
incidence of mycotic keratitis is more than 50% of all
culture-proven cases of keratitis®. Due to a large agrarian
population and environmental factors, fungi contribute
larcely to the enwviramental list of infecticus intruders of
the comea®. Inmost of the studies, comeal traums is the
camonest predi sposing factor. Other predisposing factors
could be occupation, rural background, prolonged use of
topical corticosteroids or antimicrdoial agents, systemic
diseases such as diabetes nellitus, pre—existing ocular
diseases, and use of contact lenses. The aetiological and
epidemiological pattern of corneal ulceration varies
significantly with the patient population, health of the
cormea, geographical region, and also tends to vary with
period of time’. Therefore, a retrospective study was done
over a period of five years fran January 2003 to Decentcer
2008 to find out the epidemiological features and the
prevalence of keratanycosis in this area.

Material and method

A total of 165 patients with suspected fungal corneal

ulcer presenting in the out-patient department of
Ophthalmology were investigated for fungal aetiology
in the department of Micrabiology, Government Medical
College, Amritsar, Punjab.

In all these patients, a detailed ocular examination was
carried-out and corneal scrapings were collected by
experienced ophthalmologists under all aseptic
precautions. The sanples were sent to the Microbiology
department immediately. Direct microscopic examination
of corneal scrapings was performed with 10% KOH wet
mount and by Gran!’ s staining for demonstration of fungal
element. Special staining procedures such as calcofluor
white staining or PAS staining could not be enployed due
touavailaoility of these kits.

Another porticn of corneal scrapings was inoculated on
solid culture media such as Sabourauds agar (SDA)
without cyclohexamide and blood agar. SDA was
incubated at 25 °C ad 37 °C for four weeks and blood agar
was incubated at 37 °C and examined daily and to be
discarded after 7 days. These media were checked for any
fungal growth in the formof yeast ormycilia daily. Growth
was identified by standard procedures®.

Results

Qut of 165 cases of suspected fungal corneal ulcers, 72
(43.6%) were positive for fungal elements in KOH

* Assistant Professor, ** Professor and Head, Department of Micrabiology,

Govermment Medical College, Amritsar - 143 001, Punjab.



preparation; and these 72 when cultured, showed growth
in 65 sanples (39.3%)

The age-wise, sex-wise, occupation and predisposing
factor-wise positivity is shown in Table T.

Thle I:

Age (in years) No. of cases %
0-20 5 6.9
21-40 20 21.77
41 -2 60 years 47 65.28
Sex

Male 57 79.97
Females 15 20.83
Occupation: agriculture

Field worker 60 83.33
Others 12 16.67
Predisposing factors

Trauma 65 90.27
Over-use of antibictics 45 62.50
Use of topical steroids 30 41.67
Diabetes 5 6.%4
Tucerculosis 9 12.5

Funoal isolates are shown in Table IT.

Tahle IT:

Fungal isolates No. of cases %
Asgergillus 36 50.00
Candida 15 20
Fusarium 11 15
Renicillium 7 9.7
Grwilaria 7 9.7
Paecilanyces 4 5
Mucor 4 5
Exserchilium 1 13
Exgohiala 1 13
Di .

Mycotic keratitis occurs much more frequently in
developing contries such as India rather than developed
countries’. Tts incidence is reported to vary fran 7 — 40%

in various parts of the country®. In the present study,
incidence was found to be 43.6% which is in accordance
with other studies reported earlier fram this part of the
country” # 7. On culture, seven sarples ramained sterile
despite positive direct microsoopic findings. These were
considered positive because direct microscopic findings
corrdoorated with the clinical findings of the patients. The
reason for cultures to be sterile even when direct
microsoopy was positive could be that the patients were
already using topical steroids or antifungal agents before
the cormeal scraping sanples were taken. Apart fram this,
nany tines the sanples were so insufficient in quantity
that only KOH mount preparation could be feasible and
inadequate material was left for establishing cultures.

In the present study, the incidence was highest in the over
40 years age group (Table I). It haslbeen reported tobe
77% by other workers®. In addition, keratomycosis was
found to be more common in men than women. Male to
farale ratio doserved was 3:1 in this stidy. Similar findings
have been reported earlier® °. The reason for this is that
men in this age group have greater excosure to the fungal
agents due to maximum outdoor activity.

Cormeal injury was an important predisposing factor. We
have dbtained a definite history of antecedent corneal
injury in about 90% of patients which is in agreement
with the findings of other workers who reported it tobe
80 — 90% %1%, Other predisposing risk factors were chronic
antibiotic usage (62.5%) and use of topical
corticosteroids (41.6 %) . The reason for this couldbe easy
over-the—-counter availability of these antibiotics and
steroids eye drops in our country. Moreover, due to
illiteracy, patients keep on using these eye drops
continuously for long periods, many a times even
without a prescription. In the present study, 14 patients
gave history of systemic diseases such as diabetes
mellitus and tuberculosis. In ten cases, no predisposing
factor could e identified. In the present study, not even
a single person reported the usage of contact lenses. This
is in contrast to a study fram Philadelphia™ inwhich the
three most camon risk factors were found to be chronic
ocular surface disease, contact lens usage, and use of
topical corticosteroids; and interestingly, Candida
albicans was the most common isolate (46%) .

In the present study, Aspergillus species have been
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reported, which is in consonance with recent studies fram
the Indian sdooontinent™® (Table I) .

Aspergi1lus fumigatus was the camonest infective agent.
Fusarium and Candida albicans have been reported as
predominant agents®™ | Penicilliumand Curvularia
were isolated in 9.7% whereas other workers reported
these to be 8.82%’. Other studies showed isolation of
Altermnaria, Faecilamyces, Micor fran cormeal ulcers which
1is similar to results of the present study'®*® (Table IT) .
Exophiala and Exserohilumwere reported to be 2.5% in
present study. These were earlier reported by Patel et al
and Peerpur et al*®**. To the best of our knowledge, not
neny studies are available on these; or its isolation rate is
very low.

Conclusion

Mycotic keratitis continues to e an important cause of
ocular morbidity, meinly inpersons inhabiting rural areas,
involved in cutdoor and agricultural activity. Youngmale
adults affected in these circunstances are often the bread
winners of their family, and blindness in them leads to
grave economic consequences. Early, meticulous
examination of corneal scrapings by direct microscopy,
and timely institution of antifungal therapy may limit
ocular morbidity and its disastrous sequelae among these
ratients.
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Study of antimicrabial sensitivity pattern of Gram-positive CSF
isolates among children suffering fram septic meningitis
in a tertiary care hospital

Y Chugh*, AK Kapoor**, N Kastury***, AK Srivastava**+** A Bhargava***** A Sharma*

Abstract

Aims of the study: The present stidy was undertaken to assess the antimicrahial suscgptibility patterns of Grampositive CSF isolates
of septicmeningitis at a tertiary care hospital. All over the warld, indiscriminate ard irratiamal use of antimicrahials has led to the
develcmrent of antimicrabial resistance owing to significant changes inmicrabial genetic ecology.

Methodology: 3 - 5ml of CSF sanple was collected by Iumbar puncture franall adnitted children (up to 12 years) clinical ly suspected
to be suffering fran septicmeningitis. Idntification of bacterial isclates was doe by Gram'’s staining, notility, colany dharacteristics,
and biochemical tests. Micrabial sensitivity testing was done by using the Kirby-Bauer’s disk diffusion method following NOCLS
Results: Of 638 CSF sanples collected fran clinically suspected cases of septicmeningitis, anly 102 sanples (15.99%) were culture
positive. 505 sanples (79.15%) were sterile. 63 (61.763%) were males and 39 (38.24%) females. M: F ratiowas 1.62: 1. Maximum
culture-positive sanples, i.e., 45 (44.12%) were franchildren (1 - 12 years) and the least, i.e., 21 (20.59%) sanples belanged to the
infant age group (1 month - 1 year) . Maximum incidence was recorded during summer-rainy seasan (51 cases) and in institutional
delivery cases. Primary inmmnisation of children did not protect against septicmeningitis. 66 (64.71%) cases were of Grampositive
and 36 (35.29%) were Gram-negative. Of 66 Gram-positive isolates, 36 (54.55%) were of Streptococcus spp., 24 (36.36%)
Staphyloccus aureus, and 6 (9.09%) cases were of Coagulase-negative Staphylococcus (OONS) . Gram-positive isolates were highly
sensitive (100%) to linezolid and vancamycin followed by piperacillin-tazabactam (95.45%) . Maximum resistance was abserved
with cotrimoxazole (86.36%) followed by tetracycline (84.85%).

Canclusiaon: It is conchided that Grampositive isolates are highly sensitive (100%) to linezalid and vanocanycin fol lowed by piperaci11in-
tazabactam carhinatiaon. Staphylocoocus was also highly sensitive to pristinamycin as well. Initially, piperacillin-tazabactam should
infectians. Reriodic susagptihility testing should be carried cut over a pericd of 2 - 3 years to detiect resistance trerds. Besides, ratiaml
prescription of antimicrabial agents and fonmlation of an enpirical thergpy based an trends of resistance is to be evolved.

Key words: Antimicrabial susoeptibility, camnbination antimicrabials, Grampositive microorganisms.

Introduction neonatal and paediatric life sugport measures and early
detection of risk factors, kacterial sgpsis, andneningitis
continue to be a major cause of morbidity and mortality
in newborns, particularly in low-birth-weight infants®. A
wide variety of spectrum of organisms has been

Bacterial meningitis is one of the nmost potentially serious
infections occurring in infants and older children ard is
associated with a high incidence of acute canplications
and risk of long-term morbidity'. Systemic bacterial
infections are known by the generic term “'necnatal sepsis”
which incorporates septicaemia, pneumonia, and

described for cases of septic meningitis and this
Spectrum is subjected to geographical alterations. The
i isolated o i stant to miltiple
neningitis of the newlbom. Neonatal sepsis is the single CTYANLSITS 1S0I4LSC are ore OLten Tesis © bie
, ) antimicrobials, making treatment more difficult and
most important cause of neonatal deaths in the
comunity, accounting for over half of them. About one—

third of the neonates with septicaemia may have

leading to grave sequelae. This calls for the need of
bacteriological monitoring in paediatric wards and their
antibiotic sensitivity pattem. Neonates are particularly
wulnerable to infections, so any delay in the initiation of
Despite great advances in antimicrobial therapy, enpirical therapy or wrong choice of antibiotic couldle

ccexistent neningitis’.
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of Micrabioclagy, MIN Medical College, Allahabad, Uttar Pradesh;,
**** Former Professor, S.N. Children Hospital, Allahabad; ** Professor and Head, Department of Pharmacology,
Rahi lkhand Medical College and Hospital, Bareilly, Uttar Pradesh.



fatal. Antibiotics are usually administered before the
laboratory results of CSF culture and sensitivity are
available. To ensure appropriate therapy, current
knowledge of the organisms that cause septic meningitis
ard their antibiotic susceptibility pattem in a particular
setting or region is of utmost importance.

The initial antibiotic regimen should be such that it
covers all the likely pathogens according to the age of
the child; it should achieve sufficient bactericidal
concentration in the CSF and the combination of
antimicrobials should not be antagonistic. Later the
treatment can be modified depending upon the results
of Gram’ s stain and CSF culture. CSF culture provides a
confirmatory evidence of acute bacterial meningitis
(ABM) and is essential for selecting appropriate
antibiotic(s) for the aetiological organisns’. The present
study has been undertaken to evaluate the spectrum of
pathogens causing septic meningitis and their
antimicrdoial susosptibility pattem in indoor patients of
clinically suspected 2R, also known as septicmeningitis
@9.

Material and methods

Qur study group conmprised of all children aged upto 12
years, of either sex who were clinically suspected tole
suffering with septic meningitis and admitted to S.N.
Children Hospital attached to M.L.N. Medical College,
Allahabad during the study period (2007 — 08) . Patients
diagnosed repeatedly with events of bacterial meningitis
due to structural defects of the central nervous system
and cases of meningitis caused by Mycobacterium
tuberculosis were excludecP.

3 - 5ml of CSF was collected by lunbar puncture under
conplete aseptic precautions (by a well-trained
physician) in a sterile screw-capped container. Rate of
collection was 3 - 5 drops/minute®. The specimen of CSF
was transported to the micrdbiology laboratory as soon
as possible —usually within 30 minutes — with all
proposed precautions, since delay may result in the
death of delicate pathogens such as meningococci, and
the disintegration of leucocytes. Sample was not kept in
a refrigerator which tends to kill H. influenzae. If celay
for a few hours was unavoidable, the specimen was kept
in an incubator at 37 °C°. It may be emphasized that CSF

should be collected, prior to administration of
antimicrabials, framall cases of suspected meningitis
and should be sent for culture and sensitivity
examination timely for better results.

A portion of the sanmple was inoculated on blood agar,
chocolate agar, and McConkey agar by standard loop
nethod. The culture plate was incubated under 5 - 10%
Q0, at 37 °C for 18 - 24 hours. The remaining CSF sanple
was inoculated in 5 ml brain-heart infusion broth and
then incubated overnight. Next day it was doserved for
turbidity. If turbidity appeared and there was no growth
on any of the solid media then a subculture was done
frambrain heart infusion broth on the three solid media
mentioned as above.

The bacterial growth was interpreted by semi-
quantitative method in terms of heavy, moderate and
scanty growth on primary plating. No quantification was
done if growth was cbserved after enrichment. Any
specimen that showed no bacterial growth after 48 hrs
of incubation in any of the four culture media was
labelled as ‘sterile’ . Cultures showing growth of Candica
spe. were not evaluated further.

Identification of bacterial isolates was done by Gran' s
staining, notility, colony characteristics and biocchamical
tests. Antibiotic suscsptibility tests and interpretations
were carried-out for bacterial isolates by the Kirby—
Bauer’s disc diffusion method following NCCLS
quidelires”®°,

The test was done by applying commercially available
(HiMedia Iaboratories Pvt. Limited, Mniai, India) filter
paper discs impregnated with a specific amount of an
antibiotic on to Mieller-Hinton Agar/Blood agar surface,
over which a saline suspension of microorganism had
been poured.

The strains under test were reported as sensitive,
moderately sensitive or resistant canearing the diameter
of zone of inhibition to the standard antimicrobial
sensitivity dart.

Cbservations and results

Clinical presentation(s) of the patient of septicmeningitis
at the time of admission showed marked variability and
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there might be more than one clinical signs and
symptoms. Among neonates, abnormal body temperature
— either fever or hypothermia — was the most frequent
presentation in 25 cases, followedby corvulsions in 22,
ard refusal to feed in 19. Among infants, convulsions were
the most frequent symptom in 19, followed by fever 18,
shrill cry 17, irritability 15, vaniting 10, and anterior
fontanel bulging in 8 cases. While in children, the most
frequent symptom was convulsions in 42, followed by
fever (40), altered sensorium (39), headache (27), vaniting
(24) , neck rigidity (18) and photogohdbia in 11 cases.

CSF samples fram 638 clinically suspected cases of septic
neningitis were collected. Of these, 102 (15.99%) sanples
displaying single bacterial growth — termed as ‘Culture
Positive’ —were included in the study. No sample was
found to have two bacterial growths simultaneously. 505
(79.15%) samples showed no bacterial growth (sterile),
and 31 (4.86%) exhibited three or more bacterial growths
(grossly contaminated) , and altogether these 536 (84.01%)
samples were discarded for the purpose of the study. It
was noted that the rate of bacterial isolation was affected
by antibiotic use prior to lurcar puncture, and that rate
was increased if dirvect plating of CSFwas dore at bedsice.

Qut of 102 culture positive sanples, 63 (61.76%) were
males and 39 (38.24%) famles with the M: Fratio1.62: 1
exhibiting predominance of males. Maximum number of
culture-positive CSF samples 45 (44.12%) were from
childrenof age qroup 1 - 12 years withM: Fratioof 0.67: 1;
this was followed by necnatal age group (0 - 28 days) with
36 (35.29%) audlture positive samples andM: F ratio of 11:
1. Ieast nuncer of samples, i.e., 21 (20.59%) were found
culture-positive from the infant age group (1 month-1
year) withM: Fratioof 1.33: 1.

Maximum incidence of 51 cases was noted during 4
months of May to August (summer-rainy season) as
conpared to 15 cases during 4 months of winter season
(Septeamber to Decerber) suggesting more prevalence
of septic meningitis during sumer-rainy season. Place
and mode of delivery as well as vaccination status has
Ieen shown in Table I. 58 institutionally delivered cases
campared to 44 hore delivered cases were found culture—
positive. Incidence was more in vaginally delivered cases
compared to caesarean cases. More involvement of
vaccinated cases was noted.

Of the 102 culture—ositive cases, 66 (64.71%) were Gram
positive and 36 (35.29%) cases Gramrnegative, suggesting
a predaminance of Granm—positive cases in our study. Of
the 66 Gram-positive isolates, maximum 36 (54.55%) were
of Streptococcus spp. followed by Staphylococcus aureus
in 24 (36.36%) and Coagulase-negative Staphylococcus
(@NS) in 6 (9.09%) cases.

Sensitivity pattem of Strevtococcus sop. , Staphylocoocus
aureus and Coagulase-negative Stgohylococcus (QONS) are
given in respectively Table IT, I11, and IV.

Overall Gram-positive isolates were highly sensitive
(100%) to linezolid and vancomycin followed by
piperacillin-tazdoactam (95.45%), amikacin (90.91%),
cefoperazone-sullbactam (86.36%), mercpenem (86.36%)
and pristinamycin (83.33%) . Maximum resistance was
observed with cotrimoxazole (86.36%), followed by
tetracycline (84.85%) andpenicillinG (69.7%) .

Discussion

Septicmeningitis is one of the most important causes of
morbidity and mortality among children including
neonates. A wide spectrum of microorganisms has been
described for the cases of septic meningitis and this
Spectrum is subjected to geographical alterations. Two
basicprdolans in reference to septicmeningitis are firstly
non—specific clinical features and difficult laboratory
confimetion meking the diagnosis difficult, and secondly
neonates are particularly vulnerable to infections as they
are beset with an immature immune system. Moreover,
the organiss isolated are nore often resistant tomultiple
antimicrdoials, which make the treatment more difficult,
leading to consequences such as increased hospital stay
aswell asmortality. Multiple antimicrdoial resistance in
bacterial population is a pervasive and growing clinical
prablan, thus amajor threat to life in septic meningitis
cases. Therefore, area specificlacteriological monitoring
studies aimed to gain knowledge about the type of
pathogen responsible for septic meningitis and their
susceptibility pattems may help clinicians to choose
correct enpirical treatment. This study will not only throw
light about the spectrum of micrcorganisms isolated fram
CSF in cases with septic meningitis but also in evaluating
antimicrdoial sensitivity pattem to formuilate enpirical
antimicradoial therapy.
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Table I: Place, mode of delivery, and vaccination status of septicmeningitis cases (N=102) .

Gran’' s stain Place of delivery Mode of delivery Vaccination status
Institutional Home Vaginal* | Caesareans | Immunised | Non-immunised
No. (%) No. (%) No. (%) No. (%) No. (%) No. (%)

Gmtve N, = 66 (64.71) 39 (38.24) 27 (26.47) 50 (49.02) 16 (15.69) 49 (48.04) 17(16.67)
Gu-ve N=36 (35.29) 19(18.€3) 17 (16.67) 29 (28.43) 7 (6.86) 25 (24.51) 11 (10.78)
Total N=102 (100) 58 (56.86) 44 (43.14) 79 (77.45) 23 (22.55) 74 (72.55) 28 (27.45)
*Place of celivery in vaginal mode may be hare or institutiomal.
Table II: Sensitivity pattern of Streptococcus sgp. to various antimicrdbial agents (N = 36)
S. No. Antibiotic No. of cases (% Sensitivity)

S MS R
1 Amikacin 33 (91.67) 00 308.33)
2 Gentamicin 21 (58.33) 38.3) 12 (33.33)
3 Cefepime 33 (91.6)) 00 308.3)
4 Cefotaxime 19 (52.78) 4 (11.11) 13 (36.11)
5 Cefuroxime 18 (50) 1@.® 17 (47.22)
6 Ceftazidime 20 (55.56) 4 (11.11) 12 (33.33)
7 Ceftriaxone 25 (69.44) 4 (11.11) 7 (19.44)
8 Meropenem 30 (83.33) 00 6 (16.67)
9 Qecillin 23 (63.89) 00 13 (36.11)
10 FenicillinG 13 (36.11) 00 23 (63.89)
11 Ao cillin-Clavulanic Acid 28 (71.78) 00 8 22.22)
12 Cefoperazone-Sulbactam 30 (83.33) 00 6 (16.67)
13 Piperacillin-Tazdoactam 36 (100) 00 00
14 Gatiflaacin 27 (75) 38.3) 6 (16.67)
15 Levofloxacin 23 (63.89) 38.3) 10 (27.78)
16 Chloramgchenicol 10 (27.78) 00 26 (12.22)
17 Co-trimoxazole 4 (11.11) 00 32 (88.89)
18 Lirezolid 36 (100) 00 0©)
19 Pristinamycin 25 (69.44) 00 11 (30.56)
20 Tetracyclire 38.33 00 33 (91.67)
21 Vancomycin 36 (100) 00 00

*S=Sasitive; M5 =Mukerately sasitive; R=Resistant.

The study observed an age-wise variability in
symptomatology at the time of admission amongst
neonates, infants, and children. Thus, among neonates,
abnormal body tenperature — either fever or hypothermia
— was most frequent presentation, followed by
cormvulsions and refusal to feed. Other workers in the field

also noted similar spectrum of presentation. Among
infants, convulsion was the most frequent symptom,
followed by fever, shrill cry, irritability, vamiting, and
anterior fontanelle bulging. While in children, the most
frequent symptom was convulsion, followed by fever,
altered sensorium, headache, vaniting, neck rigidity and
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Table III: Sensitivity pattern of Staphylococcus aureus to various antimicrobial agents (N = 24).

S. No. Antibiotic No. of cases (% Sensitivity)

S MS R
1 Amikacin 21 (81.5) 00 3 (12.5
2 Gentamicin 17 (70.83) 00 7 (29.17)
3 Cefepime 15 (82.5) 00 9 (37.5)
4 Cefotaxime 12 (50) 00 12 (50)
5 Cefuroxime 16 (66.67) 00 8 (33.33)
6 Ceftazidime 18 (75) 00 6 (25)
7 Ceftriaxone 15 (82.5) 00 9 (37.5)
8 Meropenem 21 (87.5) 0O 3 (2.5
9 Qecillin 8 (33.33) 00 16 (66.67)
10 BPenicillinG 5 (20.83) 00 19 (79.17)
11 Inoxicillin-Clavulanic Acid 18 (75) 00 6 (25)
12 Cefoperazone-Sulbactam 21 (87.5) 00O 3 (2.5
13 Piperacillin-Tazdoactam 21 (81.5) 00 3 (12.5)
14 Gatiflosacin 18 (75) 00 6 (25)
15 Levofloxacin 12 (50) 6 (25) 6 (25)
16 Chloramphenicol 7 (29.17) 3 (12.5) 14 (58.33)
17 Co-trimoxazole 4 (16.67) 00 20 (83.33)
18 Lirezolid 24 (100) 00 00
19 Pristinamycin 24 (100) 00 00
20 Tetracycline 4 (16.67) 00 20 (83.33)
21 Vancomycin 24 (100) 00 00

*S=Sansitive; MS=Mxkrately sensitive; R=Resistant.

photophobia. It may be emphasised that one patient
might have more than one clinical signs and symptoms
at the time of admission. Thus, 102 cases depicted a total
of 390 signs and synptams at the time of admission. Our
findings corraoorate with those of Salam® who doserved
that children of all ages (newborm to 12 years) attended
the paediatric emergency with fever, convulsions and
altered sensorium.

Tnportantly, institutionally delivered cases are more prone
to septic meningitis compared to domestic deliveries
despite primitive facilities and unhygeinic conditions
prevailing in latter situations. This is probably due to
increased prevalence of nosoccamial infections inhospital
settings. Further, incidence wasmore in vaginally delivered
cases conpared to caesarean cases.

More sterile cultures in the present study may be due to
the fact that some organisms cannot survive more than
an hour’ s delay in transportation; hence, there shouldbe
better training for proper sample handling and its tinely
transportation. 31 samples were found to be grossly
contaminated indicating the relevance of proper aseptic
precautions by the clinician.

The culture positivity in our study was 15.99%. Our
findings are in conformity with those of Kalghatgi et al**
(15%), Scnavane et al* (ranges between 6 — 50%), and at
variance with those of Surinder et al*® (23.1%), Salam®
(27.27%), Sirghi et al* (30%). Inaotrast, ahigher ailtire-
positivity was reported by Al Khosarani and Banajeh®
(95.6%), Mani et al*® (73.8%) and Theodoridou et al®
(53.7%) . This is primarily because of previous antibiotic
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intake before the patient reports to a tertiary care hospital .
Also, there aremany other clinical conditions like aseptic
neningitis, tuoerculous meningitis, etc., which clinically
simulate septic meningitis and need to ke differentiated.

infants age group (62.5%) which was in contrast to cur
findings of least irmolvement of infants (20.59%) . Sigauque
et al*® reported that incidences were more than three
times higher in < 1 year age group which was at much

Table IV: Sensitivity pattem of coagulase negative Staphylococcus (QONS) to various antimicrabial agents (N=6) .

S. No. Antibiotic No. of cases (% Sensitivity)

MS R
1 Amikacin 6 (100) 00 00
2 Gentamicin 5 (83.33) 00 1 (1e.67)
3 Cefepime 3 (50) 00 3 (50)
4 Cefotaxime 5 (83.33) 1 (16.67) 00©)
5 Cefuroxime 4 (66.67) 2 (33.33) 00©)
6 Ceftazidime 6 (100) 00 00
7 Ceftriaxone 6 (100) 00 00
8 Meropenem 6 (100) 0O 00
9 Qecillin 6 (100) 00 00©)
10 Benici11inG 2 (33.33) 00 4 (66.67)
11 Anoxicillin-Clavulanic Acid 6 (100) 00 00
12 Cefoperazone-Sulbactam 6 (100) 00O 00
13 Piperacillin-Tazdoactam 6 (100) 00 00
14 Gatifloxacin 6 (100) 00 00
15 Levofloxacin 6 (100) 00 00
16 Chloramgchenicol 5 (83.33) 00 1 (16.67)
17 Co-trimoxazole 00 1 (16.67) 5 (83.33)
18 Lirezolid 6 (100) 00 0©)
19 Pristinamycin 6 (100) 00 00
20 Tetracyclire 3 (%0) 00 3 (50
21 Vancomycin 6 (100) 0O 00
*S = Sensitive; MS=Mukrately sensitive; R=Resistant.
Our finding in respect to predominance of male variance to our findings.

involvement (M: F ratio 1.62:1) was in agreement with
those of Keshari et al'’ M: F ratio 1.7:1) and Sonavare et
al™ (1.35:1) andwas at variance to those of Singhi et al™
(M: Fratioof 3.21: 1) . Tt is of relevance that in the present
study, the M: F ratio in different age groups was found to
ke quite variable. Thus, culture-positive cases in necratal
age groups were predominantly males with M: F ratio of
1.1,

Singhi et al* reported that maximum cases were from

Maximum incidence (51 cases) was seen during the
summer and rainy season, i.e., fromMay to August. OCur
findings were in contrast to those by Farag et al*® who
reported maximum incidence in winter season (fall 35.1%
and winter 48.5%) in Egypt. They doserved that this was
in families with high crowding index. This prdoably may
e die to geograchial variation. While in tropical contries
like India, the incidence of infection is ustallymore during
sumer and rainy seasons.
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In the present study, we noted a predominance (64.71%)
of Gram-positive organisms. Sigauque et al*® (57.75%),
Mani et al*® (65.9%) also reported a predominance of
Gram-positive organisms while other workersM:315:17%:2
reported a predominance of Gram-negative organisms,

the incidence ranging from 58.69% to 80.93%.

A 100% correlation between Gram'’ s staining and culture
was recorded. Our findings were in conformity with those
of Soravane et al* who also reported a 100% correlation
between Gram’ s staining and culture. Dunbar et al®
reported that CSF Gram’s stain was 92% sensitive and
concluded that microscopic examination of Gram’s
stained, concentrated CSFis highly sensitive and specific
in early diagnosis of bacterial or fungal meningitis. In
contrast, Surinder et al”® reported that Gram’ s stain and
culture showed 16.9% and 23.1% positivity respectively,
i.e., correlation of 73.16%. Thus Gram’ s stain was a gold
standard method to access the causative agent of septic
Of 66 Gram-positive isolates, maximum were
Streptocoacus gop. 36 (54.55%), followed by Staphylocoocus
aureus (36.36%) and Coagulase negative Staphylococcus
(CONS) (9.09%) cases. Tang et al* also reported that
Streptococcus spp. (71.1%) were the most common
causative organism supporting our observations. In
variance Mani et al*® reported Streptoccocus gop. (97.27%),
and Staphylococcus (2.73%) ; and Sigaugque et al*® doserved
Streotoaoocus spp. (92.67%), and Staphylococcus (7.335%) .

Inour stidy, overall, the Grampositive isolates were highly
sensitive (100%) to linezolid and vancamycin followed by
piperacillin-tazdoactam (95.45%), amikacin (90.91%),

cefoperazone-sullbactam (86.36%) , meropenem (86.36%)

and pristinamycin (83.33%) . Maximum resistance was
observed to co-trimoxazole (86.36%), followed by
tetracycline (84.85%) and penicillin G (69.7%). In
conformity to cur findings, Gupta and Jair?® reported that
Gram-positive isolates were sensitive to vancanycin and
ceftriaxore. The authors noted that Grampositive isolates
were also sensitive topenicillin G aontrary to cur findings.

Al Khosarani and Banajeh™ supported our doservations
that Grampositive isolates were resistant topenicillinG.

Kapil® reported that the isolates showed total resistance
topenicillin and were also mil ti-drug-resistant narely to
cefotaxime, erythromycin, chloramphenicol and

Trimethoprim-sulphamethoxazole. Further, Shah and
Narang® reported that Gram-positive organisms were
highly susceptible to meropenem including Staphylocooci
(penicillinase necative and positive) , coagulaseregative
staphylococci (CONS), Streptococci, Enterococcus. The
order of susceptibility was meropenem (99% susceptible)
> piperacillin/tazdoactam (77%) > ciprofloxacin (43%) >
aminoglycosides and other B-lactams (30 - 40%) .

Considerable variability in respect to culture and
sensitivity of Streptococcus was reported. We doserved
100% sensitivity with linezolid, vancomycin and
piperacillin-tazdoactam. Enting et al®® reported that all
streptococcal isolates were susceptible to ceftriaxone, a
third generation cephalosporin. Gupta and Jain® also
reported that Streptococcus spp. were sensitive to
vancomycin, ceftriaxone and ciprofloxacin. Sonavane et
al* doserved that Streptococcus sgp. was sensitive to
amikacin and vancomycin. Our findings contradicted to
those of Sigauque et al*® who reported 93% streptococcal
susceptibility to chloramphenicol probably due to
geograchical variations in the susceptibility of organisrs.
However, contrasting views were expressed by Kulkarmi
et al*® that all the streptocoocal isolates were sensitive to
ampicillin, erythromycin, penicillin followed by
chloranphenicol and were resistant to gentamicin,
followed by tetracycline 94.4% and kanamycin 88.8%.

Staphylococcal isolates were 100% sensitive to linezolid,
pristinamycin, and vancanycin. These isolates were also
highly sensitive to amikacin, mercpenam, piperacillin-
tazobactam and cefoperazone-sullbactam (87.5% each) .
High resistance to tetracycline (83.33%), co-trimoxazole
(83.33%) andpenicillin G (79.17%) was doserved. (Table
III) Our findings were in agreement with other
workers®?15 who reported that Staphylococci (both
penicillinase negative and positive) were highly
susceptible to meropenem.

In our study, all strains of coagulase-negative
Staphylococcus (CONS) were 100% sensitive to amikacin,
ceftazidime, ceftriaxone, meropenem, oxacillin,
amoxicillin-clavulanic acid, cefoperazone-sullbactam,
piperacillin-tazdbactam, gatifloxacin, levofloxacin,
lirezolid, pristinamycin and vanoanycin. This was followed
by gentamicin, cefotaxime and chloranmphenicol (83.33%
each) . These isolates were resistant to co—trimoxazole
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(83.33%), penicillin G (66.67%), cefepime (50%) and
tetracycline (50%) (Table IV) . In sugeort to our study, Shah
and Narang® stated that CONS were susceptible to
meropenam, but they noted that methicillin-resistant
strains of QONS and Staphylococci were not susceptible
to mercpenam and B-lactam antibiotics. Al Khosarani and
Barajelr also supported our findings about susceptibility
of these pathogens to various cephalosporins.

It may be stated that moderately sensitive microbes
becare sensitive with high doses of antimicrdoials. So, if
we have no option left of using highly sensitive
antimicrdoials, due to resistance or hypersensitivity to
particular antimicrdoial agent, we can judiciocusly increase
the dose of the moderately sensitive drug which may be
effective.

As septicmeningitis is an erergency medical condition,
an erpirical therapymist be instituted immediately after
CSF collection which should be broad spectrum and
sensitive against most of the prevailing causative
microbes, without waiting for culture and sensitivity
results. According to cbservations of our study an
‘Empirical Therapy’ should be a combination of IV
Yoiperacillin-tazdoactam’ or ‘cefoeerazone-sullactan’ as
these agents were found to be effective against most of
the causative pathogens (> 85%) whether Gram—positive
or Gramnegative. Further, some drugs shouldbe kept as
‘reserve drugs’, such as; ‘linezolid’ and “anocanycin’ for
Gram-positive pathogens, and ‘meropenem’ for both
Gram-positive as well as Gram-negative microbes. Once
results of culture and susceptibilitywill ke available, a
‘definitive therapy’ can be imparted depending upon
specific causative pathogen cultured and its sensitivity.
This will be cost effective also. Oral antimicrabials canbe
started when patient becames well alert and able to take
oral medicines. Maximum isolates were Streptococcus
pneumoniae so it may be advised that for prevention of
meningitis among children ‘pneumococcal vaccine’
should be included with primary immunisation in the
National Inmunisation Programme, and if not possible, it
nust ke given at least to children at high-risk. Since it was
observed that primary immunisation has no protective
role towards septicneningitis.

High resistance to antimicrobial agents was due to
irrational and irrelevant use of antimicrdoial agents. The

emergence of multi-drug resistant strains of Gram—
negative bacteria and Gram-positive organisms is more
worrisome in the present therapeutic scenario.
Resistance to some agents can be overcome by
modifying the dosage regimens or inhibiting the
resistance mechanism (e.q., beta-lactamase inhibitors),
whereas other mechanisms of resistance can only be
overcare by using an agent fram a different class. It is
highly recamrended that practicing physicians should
become aware of the magnitude of existing prablem of
antikacterial resistance and help in fighting this deadly
threat by rational prescribing.

The study has helped in evolving a parel of antimicrooial

acgents tole used in testing the susosptibility of individual
Gram-positive organism.

In conclusion, it may be emphasised that there is utmost
need to conduct area specificmonitoring studies to profile
different pathogens responsible for septic meningitis and
their resistance pattems so as to generate data that would
help clinicians to choose the correct erpirical treatment.
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The charisma of “Magic Bullets”-
Monoclonal antibodies (mAB/ma2B) in clinical medicine
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Abstract

Monoclanal antibodies (mAb or madb) are monospecific antibodies that are identical because they are produced by ane type of
immme cell that are all clanes of a single parent cell. These antibodies have the unique property of specificity. It is possible to
create monoclanal antibodies that specifically bind to a substance and they can then serve to detect ar purify that substance. This
has became an inportant tool in biochemistry, molecular biology, and medicine. When used as medicatians, the generic name
ends in —mAB (the namenclature of monoclanal antibodies is a naming scheme for assigning generic, ar nanproprietary, names to
a group of medicines called manoclanal antibodies. This schare is used for both the World Health Organization’s Intermational,
Non-proprietary Names and the United States Adopted Names'?. In general, suffixes are used to identify a class of medicines; all
monoclanal antibody pharmaceuticals end with the suffix — mAB. However, different infixes are used depending on the structure

and finction of the medicine) .

Key words: Monoclonal, antibody, narenclature, inmme cell, clane.

Introduction
What are monoclonal antibodies?

Monoclonal antibodies are antibodies which have been
artificially produced against a specific antigen. They are
extrarely specific andbind to their tarcget antigens. In the
laboratory, monoclonal antibodies are produced fram the
clores of are cell. That is why they are called “fmonoclonal”.
This basically means that every monoclonal antibody
produced by this cell is exactly the sare. This gives them
the collective specificity that canbe used in diagnosis and
treatment. It isbecause of this extrare specificity they
are also called “magic bullets”. These cells have two
important properties, one being capacity to produce
antibodies and the other being imortality.

Abrief history

Paul Ehrlich was the hero who first proposed the idea of a
“magic bullet” at the beginning of the 20th century. He
postulated that if a compound could be made that
selectively targets a disease-causing organism, then a
toxin for that organism could ke delivered along with the
agent of selectivity.

In the 1970s, the B-cell cancer multiple myeloma was
known, and it was understood that these cancerous B-
cells all produce a single type of antibody (a paraprotein) .

This was used to study the structure of antibodies, ut it
was not yet possible to produce identical antibodies
specific to a given antigen.

In 1973, Jerrold Schwaber described a process of
producing monoclonal antibodies involving human-—
mouse hybrid cells?, and this process renains widely cited
among those using human-derived hybridomas®. A
science history paper on the subject gave sare credit to
Schweber for inventing a technique that was widely cited,
but stopped short of suggesting that he had been
cheatedP. The invention is generally credited to Georges
Kdhler, Céser Milstein, and Niels Kaj Jerne in 1975° who
shared the Nobel Prize for Physiology or Medicine in 1984
for the discovery. The key idea was to use a line of myelara
cells that had lost their ability to secrete antibodies, aare
up with a technique to fuse these cells with healthy
antibody producing B-cells, andbe able to select for the
successfully fused cells.

In 1988, Greg Winter and his team pioneered the
techniques to humanise monoclonal antibodies’.

Antibodies have two very useful draracteristics. First, they
are extrarely seecific; that is, each antibody binds to and
attacks one particular antigen. Second, save antibodies,
once activated by the occurrence of a disease, continue
to anfer resistance acgpinst that disease. Tt is the first trait
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of antibodies, their specificity, that makes monoclonal
antibody technology so valuable. Not only can antibodies
e used therapeutically to protect against disease, they
can also help to diagnose a wick variety of illnesses, and
can detect the presence of drugs, viral and bacterial
products, and other unusual or abnomal substances in
the blood.

Given such a diversity of uses for these disease-fighting
substances, their production in pure quantities has long
leen the foaus of scientific investigation. The coventional
nmethod was to inject a laboratory animal with an antigen
and then, after antibodies had been formed, they were
collected from the blood or serum. There are two
problems with this method: It yields antiserum that
contains undesired stostances, and it provides a very small
amount of usable antilbody.

Monoclonal antibody technology produces a large
amount of pure antibodies in the following ways:

1 We can dbtain cells that produce antikodies naturally

2 We also have available a class of cells that can grow
antinally incell aulture;

3 If we forma hybrid that carbines the characteristic
of “immortality” with the ability to produce the
desired substance, we would have, ineffect, a factory
to produce infinite antibodies of a single clone.

In monoclonal antibody technology, tumour cells that can
replicate endlessly are fused with mammalian cells that
produce an antibody. The result of this cell fusion is a
“hybridoma”, which will continually produce antibodies.
These antibodies are called monoclonal because they
care from only one type of cell, the hybridoma cell. A
myeloma is a tumour of the bone marrow that can be
adapted to grow permanently in cell culture. When
myeloma cells were fused with antibody-producing
nmammalian spleen cells, it was found that the resulting
hybrid cells, or hybridamas, produced large amounts of
monoclonal antibodies. This product of cell fusion
corbined the desired qualities of the two different types
of cells: the ability to grow continally, and the ability to
produce large amounts of pure antibodies. Because
selected hybrid cells produce only one specific antibody,

they are more pure than the polyclonal antibodies
produced by conventional techniques. They are
potentially more effective than conventional drugs in
fighting disease, since drugs attack not only the foreign
substance but the body’ s own cells as well, saretimes
producing undesirable side—effects such as nausea and
allergic reactions. Monoclonal antibodies attack only the
target molecule, with no or greatly diminished side-effects.
Not only dees this provide the basis for protection against
disease organisms, but it makes antibodies attractive
candidates to target other types of molecules found in
the body, such as:

1 Recsptors or other proteins present on the surface of
ronmel cells;

2 Molecules present uniquely on the surface of cancer
@ls.

Thus the ramarkable specificity of antibodies makes them
pramising agents for human therapy, for example:

1 Beingable tomake an antibody that will bind only to
the cancer cells inapatient

2 Coupling a cytotoxic agent (e.g., a strong radicactive
isotgee) to that antibody.

3  Glving the camplex to the patient so it can seek cut
and destroy the cancer cells (but spares the normal
clly).

What is the procedure?

Step 1: Spleen cells frama mouse that has been immunised
by a desired antigen are mixed with myelara cells.

For successful fusion of these two cells, the myeloma
cls:

B: Should have lost the ability to synthesise
hypoxanthine-guanine-phosphoribosyl transferase
(HGPRT, an enzyme which enables cells to produce
purines with the help of extracellular hypoxanthine
as precursor) . Ordinarily, the absence of HGPRT is not
a pradolem for the cell because cells have an altermate
pathway that they can use to synthesise purines.
However, when cells are exposed to aminopterin (a
folic acidanalogee), they are unable to use this other
pathway and are then fully dependent on HGPRT for
arvival;
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B: Must have lost the ability to synthesise any antibody
molecules of their own (so as not to produce a
hybridoma producing two kinds of antibody
nolecules) .

The first property is exploited by transferring the cell
fusion mixture to a culture medium called HAT medium
because it contains:

® hypoxanthine

® aminopterin

® the pyrimidine thymidine

What is the logic behind this?
® Unfused myeloma cells cannot grow because they
lack HGPRT'.

® Unfused nommal spleen cells cannot grow indefinitely
because of their limited life sean.

® Hybridoma cells (produced by successful fusions) are
able to grow indefinitely because the spleen cell
partner supplies HGPRT and the myelama partner is
immortal.

Step 2: Test the sucermatants from each culture to find
those producing the desired antibody.

Step 3: Because the original cultures may have been
started with more than one hybridoma cell, younust now
isolate single cells franeach antibody-positive culture and
subculture tham.

Step 4: Again, test each supernatant for the desired
antibodies. Each positive suoculture — having been started
frama single cell — represents a clone, and its antibodies
are moncclonal . That is, each culture secretes a single kind
of antibody molecule directed against a single
determinant on a preselected antigen.

Step 5: Scale—up the size of the cultures of the successful
claes.

Hybridama cultures can ke maintained indefinitely:
® Invitry that is, inaulture vessels. Tre yvield nns fran
10 - 60 pg/ml.

® invivo; i.e., growing in mice. Here the antibody
concentration in the serum and other body fluids can

reach 1 — 10 mg/ml. However, animal welfare activists
in Furgee and in the USA are trying to limit the use of
mice for the production of monoclonals.

What is recambinant mAB ?

The production of recombinant monoclonal antibodies
imvolves tedhnologies, referved to as rgeertoire cloningor
phage display. Recombinant antibody engineering
involves the use of viruses or yeast to create antibodies,
rather thanmice. These techniques, trying to limit the use
of mice for the production of monoclonals, rely on rapid
cloning of immunoglcbulin gene segments to create
libraries of antibodies with slichtly different amino acid
sequences from which antibodies with desired
specificities can be selected?. These techniques can be
used to enhance the specificity with which antibodies
recoonise antigens, their stability in varicus envirammental
conditions, their therapeutic efficacy, and their
detectability in diagnostic applications’. Fermentation
chambers have been used to produce these antibodies
o a large scale.

Uses for monoclonal antibodies

Monoclonal antibodies are widely used as diagnostic and
research reagents. Their introduction into huran therapy
has been much slower.

Diagnostic applications
1 Western blot test (to dectect a protein on a
membrane)

2 Immunofluorescence test (to detect a substance in a
)

3 TImmunohistochemistry (to detect antigen in fixed
tissuE?)

4  Immunoprecipitation and affinity chromatography
(technique to purify a substance)

What are chimeric and humanised mABs ?

The main difficulty is that mouse antibodies are “seen” by
the human immune system as foreign, and the human
patient mounts an immune response against them,
producing HAMA (“human anti-mouse antibodies”) . These
not only cause the therapeutic antibodies to be quickly
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eliminated from the host, but also form immune
conplexes that cause damage to the kidneys.

Monoclonal antibodies raised in humans would lessen the
prablem, but few people would want to e inmunised in
an attempt to make them, and most of the attempts that
have been made, have been unsuccessful.

Using genetic engineering it is possible to make mouse—
human hybrid antibodies in an attempt to reduce the
problem of HAMA.

® Chimeric antibodies: The antibody combines the
antigen-binding parts (variable regions) of the mouse
antibody with the effector parts (constant regions) of
a human antibody. Infliximab, rituximab, and
abciximab are exanples.

® Humanised antibodies: The antibody corbines only
the amino acids responsible for making the antigen
binding site (the hypervariable regions) of a mouse
(or rat) antilbody with the rest of a human antilbody
molecule thus replacing its own hypervariable

regions. Daclizumab, Vitaxin, Herceptin, are
exarplest.

In both cases, the new gene is expressed in mammalian
cells grown in tissue culture (E. coli cannot add the
sugars that are a necessary part of these glyooproteins) .
A solution to this problem would be to generate human
antibodies directly from humans. However, this is not
easy, primarilybecause it is generally not seen as ethical
to challenge humans with antigen in order to produce
antibody; the ethics of doing the same to non-humans
is a matter of debate. Furthermore, it is not easy to
generate human antibodies against human tissues.
Another approach involves mice genetically
engineered to produce more human-like antibodies.
Monoclonal antibodies have been generated and
approved to treat: cancer, cardiovascular disease,
inflammatory diseases, macular degeneration,
transplant rejection, multiple sclerosis, and viral

Therapeutic applications
In immune-mediated diseases

1 Muromonab-CD3 (OKT3) and two humanised anti-

CD3 monoclonals. Bind to the CD3 molecule on the
surface of T-cells. Used to prevent acute rejection of
an organ, e.g., kidney, transplants. The huranised
versions show pramise in inhibiting the autoimmne
destruction of beta cells in type 1 disbetes nel litus®?.

2 Infliximab: Binds to tumour necrosis factor-alpha
(INF-a1) . Tt is effective in sare inflanmatory diseases
such as rheumatoid arthritis (by blunting the activity
of Thl cells) . Siceeffects: can cawert a latent case of
tuberculosis into active disease; can induce the
formation of autoantibodies (by promoting the
develogrent of Th2 cells).

3  Qmalizumab: Binds to IgE, thus preventing IgE fraom
binding tomast cells. Shows pramise against allergic
asthma.

4 Daclizumab: Binds to part of the IL-2 receptor
produced at the surface of activated T-cells. Used to
prevent acute rejection of transplanted kidneys. Has
also shown pramise against T-cell lynmphoma.

5  Adalimumab: Inhibits tnf-alfa. Used in rheumatoid
arthritis RR) . It is ahurenisedniB.

6 Etanercept: TNF receptor. Used in RA.

In haematological malignancies and solid tumours

1 Rituximab binds to the CD20 molecule found on
nost B-cells ard is used to treat B-cell lynphamas.

2 Zevalin: This is a monoclonal antibody against the
CD20 molecule on B-cells (and lymphomas)
conjugated to either:

® the radicactive isotope indiun-111 (*In) or
® the radicactive isotope yttriun-90 (°Y)

Both are given to the lymphoma patient, the *'In
version first followed by the Y version (in each cases
supplemented with RITUXIMAB) .

3 Tositumamab: This is a conjugate of a monoclonal
antibody against CD20 and the radicactive isotope
iodine-131 (1) . It, tco, isdesignedas a treatment for
lymphoma.

On 3rd February 2005, the New England Journal of
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Medicine (NEJM) reported that 59% of patients with a
B-cell lympchoma were disease-free 5 years after a
single treatment with *'I-tositunamab.

Mylotarg: A conjugate of a monoclonal antibody that
binds CD33, a cell-surface molecule expressed by the
cancerous cells in acute myelogenous leukaemia
(AML) but not found on the normmal stem cells needed
to repopulate the bone marrow.

LymphoCide: Binds to CD22, a molecule found on
sare B-cell leukaamias.

Alemtuzumab: Binds to CD52, a molecule found on
white blood cells. Has produced conplete remission
of chronic lymphocytic leukaemia.

Lym-1: Binds to the HLA-DR-encoded
histocompatibility antigen that can be expressed at
high levels on lynmphora cells.

Gemtuzumab: Used in relapsed AML.

Trastuzumab: Binds her?, a receptor for epidermal
growth factor (EGF) that is found on some tumour
cells (sarebreast cancers, Lynphanes) . So far, it is the
only monoclonal that seems to be effective against
solid tumours. Epithelium specific MAb to diagnose
malignancy in serous effusions®.

. s irhibitors

1

Vitaxin: Binds to a vascular integrin (alpha—v/beta-3)
found on the blood vessels of tumours but not on
the blood vessels supplying nomeal tissues. In Phase
IT clinical trials, vitaxin has shown sare pramise in
shrinking solid tumours without harmful side—effects.

Bevacizumab: Binds to vascular endothelial growth
factor (VEGF) preventing it from binding to its
receptor. Approved by the US FDA in February 2004
for the treatrent of colorectal cancers.

In cardiology

1

Abciximab: Inhibits the clumping of platelets by
binding the receptors on their surface that normally
are linked by fibrinogen. Helpful in preventing
reclogging of the coronary arteries in patients who
have undergone angioplasty.

MAb against cardiac myosin is used to detect and
quantify myocardial cell death.

A small American company OrbusNeich has come up
with the idea of developing a stent with a conpletely
different mechanism of action. This stent, which is
Iaptised “Genous”, accelerates the repair of the vessel.
To achieve this, the stent is coated with monoclonal
antibodies capable of capturing the circulating
precursors of endothelial cells, in dharce of vessel wall
repair. Hopes are that in this way inflanmatory
reactions and blood clot formation can be prevented.

Antibodies, long used as discriminating tools in
imunoassay, are now being used in vivo, both in
diagnosis and therapy. In cardiovascular medicine,
aoplications that have reached the stage of clinical
trial include the reversal of digitalis intoxicationby
digoxin-specific antibodies and the imeging of cardiac
necrosis with monoclonal myosin-specific antibodies.
An exciting future prospect, still in an early
experinental stage, is the agplication of filbrin—specific
monoclonal antibodies to both the visualisation of
thrarbi and endcoli and the targeting of fibrinolytic
agents®.

Monoclonal antibody technology has resulted in an
entirely new class of agents, which have been gpolied
to a variety of problems in cardiology. The four
antibodies, which have been most widely used in
clinical cardiology, are Digibind, OKI3, Myoscint, and
7E3. Each denmonstrates the unique potential for the
use of antibodies in clinical cardiology*.

The major value of hot-spot imaging of the
myocardium is its ability to define areas of necrosis
rather than areas of diminished blood flow or cellular
function. Applications of hot—spot imaging include
the diagnosis and quantitation of myocardial
infarction, myocarditis, and cardiac transplant
rejection. The two agents in clinical use, 99mIc-
Pyrophosphate and radiolabelled antimyosin, are
discussed.

Over the past year, the FDA advisory committees
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reconmended market approval of four radiolabelled
antibodies for diagnostic imeging. At this time, the agency
has granted a license to three of the manufacturers to
merket their imaging agents.

1 CEA-Scan is a murine monoclonal antibody fragment
linked to technetium 99m. CEA-Scan is reactive with
carcinoembryonic antigen, a tumour marker for
cancer of the colon and rectum. It is indicated with
other standard diagnosticmodalities for the detection
of recurrent and/or metastatic colorectal cancer. In
conjunction with computed tomography, the agent
provides additicnal information about the presence,
location, and extent of disease. CEA-Scan was
approved June 26, 199.

2 Myoscint is a murine monoclonal antibody Fab
fragment linked to indium-111. Indium-111 Myoscint
binds with high affinity and specificity to human
cardiac myosin, which is exposed following a loss of
integrity of the myocyte cell menbrare. It is a cardiac
imaging agent indicated for detecting the presence
and location of myocardial injury in patients with
suspected myocardial infarction. Use of Myoscint is
anticipated in situations where electrocardiography
and cardiac enzymes are nondiagnostic. Myoscint was
aporoved July 3, 1996.

3 Verluma is a monoclonal antibody Fab fragment
linked to technetium-99m. Verluma identifies
advanced stage disease in patients with arall cell lung
cancer (CIC) . The determination of disease stage has
important prognostic and therapeutic implications.
Verluma was approved August 20, 1996.

4 ProstaScint is a monoclonal antibody imaging agent
linked to indium-111. It seeks out and attaches to
prostate cancer and its metastases. ProstaScint imacges
can aid in patient management by helping identify
when the cancer has spread outside the prostatic bed
to regional lymph nodes or to distant soft-tissue sites.
Surgical resection of the prostate is not indicated for
patients whose disease has spread outside the
prostatic bed.

In neurology

1 Natalizumab: A monoclonal antibody against alfa—-4

integrin has been approved by FDA for treatment of
muiltiple sclerosis”.

2 Researches are also on way to use MRb to promote
remyelination in chronic demyelinating neurologic
disorders®.

3 Monoclonal antibodies directed against adhesion
molecules participating in PMNL-endothelium
adherence are capable of attenuating cerebral
vasospasm after SAH. These findings provide the first
evidence fora role of the TCAM-1/IFA-] interaction in
the pathogenesis of cerebral vasospasm. Although
these findings are preliminary, they provide
encouragement that inhibitors of cellular
inflamation may provea novel clinical avenue for
the treatment of cerebral vasospasn®.

Conclusion

Infinity cannot be concluded. But to still follow the
protocol, monoclonal antibodies since the time of their
invention have revolutionised diagnostic and
therapeutics in clinical medicine. And it will not be
premature to state that they may write a whole new
chapter in moderm medicine in the near future.
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Acute renal failure in the elderly

SC Dash*, D Bhowmik**

BAbstract

The aim of this review is to highlight the emerging phenamenan of increasing incidence of acute kidney injury (AKT)/ acute renal
failure (ARF) in the elderly population worldvide. With increase in langevity, proportiaon of elderly men and wanen suffering fran
ARF in hospitals has risen. Newer nephrotaxic drugs, muiltiple invasive procedures, avoidable radiocaontrast stidies in modern
hospitals have contributed to this phenanenan. Age related decline in glanerular filtration rate (GFR) make the elderly and very
ald vulnerable. ARF is a poar prognosticmarker in critically i1l patients. Increased relative risk of camrhid factors has been aonfimmed
fram recent studies. Furthemore, demonstration of molecular determinants of acute kidney injury has helped in understanding
the initiating stage better. Although age-related reductiaon in GFR is unavoidable, and advanced molecular treatment to prevent
AKT is for the future, physicians, surgeans and general practitioners will db well exercising caution in avoiding nephrotaxic drugs,
unnecessary radiccaontrast studies, and better fluid and electrolyte managament that will significantly redice incidence of AKI/

ARF in the elderly.

KRey wards: AKT/ ARF, elderly, vulnerahility, rising incidence, I0U, sepsis, aontrast taxicity, preventahility.

Introduction

Acute renal failure (ARF) is currently undergoing
conceptual change to be better tenmed as acute kidney
injury (BKI)'. The change in terminology was felt
necessary due to the following reasons: (i) Recognition
that even relativelymild changes in serum creatinine are
associated with adverse outcome in hospitalised
patients. Thus the syndrome should encompass more
than just kidney failure alone; (ii) Realisation that the
term ‘injury’ conveys pathophysiology and pathogenesis
more accurately than the term failure; (iii) The word
kidney is more readily understood by the pecple than
‘renal’ . Recent studies have revealed urinary and blocd
biamarkers that may help in detecting early, BKI, before
a rise in serum creatinine. However, despite detection of
several bicmarkers which may create a new paradigm
in the definition of 2KI, to date these bicmarkers have
not been validated in multiple heterogeneous

populations.

Therefore, for the present, the definition and
classification of AKT ramain the sare as that of ARF which
is defined as rapid deterioration (i.e., over hours to weeks)

of renal function (potentially reversible) resulting in
accumulation of nitrogencus waste products in the body
and which are not due to pre-renal factors. However, it is

important to remerer sare of these pre-renal factors
if left untreated may progress to established acute
tubular necrosis (AIN) . Renal ischaemia induced by loss
of bady fluid, hypotension, or toxins, is classically and
caommonly implied in pathogenesis of ATIN.

ARF occurs in approximately 5% of all hospitalised
patients’, and this incidence is likely to rise further with
the introduction of more nephrotoxic drugs, more
canplex invasive procedures and as world witnesses more
physical trauma due to accidents, terrorist attacks, or
natural disasters like earthquakes. Patients aoove 70 yrs
of age have ARF 3.5 times more common than the
younger patients?®.

Susceptibility to ARF in the elderly is due to profound
changes taking place in structure and function of kidneys
with age. Greater proportion of elderly pecple are now
seen occupying hospital beds with renal disorders, many
of whom are diagnosed as a part of hospital acquired
renal failure. Camon systemic diseases doserved in the
elderly make them vulnerable to develop AKI. Some
conditions occuring frequently in the elderly such as
cancer, coronary artery disease, myeloma may also
complicate acute renal failure either by direct
involvarent or by investigational procedures, cperations
conducted, or therapeutic agents given to patients.
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** Additional Professor of Nephrology, All Irdia Institute of Medical Sciences, Ansari Nagar, New Dalhi - 110 029.



Pathophysiology of acute renal failure in
general

Renal structures involved in pathogenesis of AKT are (i)
Renal tubules which on histology may show acute tubular
necrosis; (ii) Remal cortex (acute cortical necrosis); (iid)
Glareruli (acute glaverulonechritis, rapidly progressive
glomerulonephritis, necrotising crescentic
glarerulonephritis, haemolytic uraemic syndrame and so
@); (iv) Interstitiun @aute interstitial neghritis); (v) Real
vessels (at micro and macro level), renal vasculitis,
widespread occlusion by fibrin thrombi or cholesterol
emboli, besides there may be main arterial thrombo—
aenbolism or venous thraroosis; (vi) Ureters, renal pelvis
and collecting ducts (dostruction by stones, pigments,
crystals, recrosed reral peoilla, ete.) (Fig. 1).

Thus it is important to realise that 2RF is not one disease,

it is a syndrome caused by medical, surgical and
gynaecologic disorders, lesions afflicting different
locations of the renal system and mediated through
different camplex pathogenetic mechanisms. Although,

literally, ARF may occur due to any one of the afore—
mentioned structures being involved, conventionally ARE/
KT inplies AN and/or acute interstitial nephritis (AIN)

due to ischaemic or toxic exposure.

Clinical features and presentations are different fram
patient to patient and so is the prognosis. For instance,
prognosis of patients with high-risk ARF (Table I) with
multi-organ system failure (MOSF) and hypercatabolic
state can e much more grave than a simple non-oliguric
drug-induced mild acute renal failure. Proper
management therefore needs understanding of
pathogenesis and identification of aetiologic factors.

Epidemiclogical £il
Community acquired ARF may affect the elderly
pooulation in tropical contries due to diarrhoeal illness,
preumonia, and other infectious diseases like malaria.
Animal toxing' (snake bite, homet bite) and plant toxins,
altermative medical therapies, continue to cause AKT in
sare parts of the world. Natural and umnatural disasters
like earthquakes, road accidents, and gunshot injury are
on the rise glaobally, causing crush syndrome which
aontributes to high-risk ARF.

Hospital acquired ARF involving elderly population is on
the rise due to increased use of nephrotoxic drugs
(antibiotics, non-steroidal anti-inflanmatory drugs
(NSATD) , ACE-inhibitors or angiotensin recsptor blockers
(ARB) , anti-cancer and anti-viral therapies) . One important

Acute kidney injury
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Fig. 1: Aarte kidhey injury.
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cause is radio—contrast used for corcnary angiogram in
elderly diabetics, infection acquired through various
intravenous and central lines inserted in sick elderly
patients. A large study on AKI (from the US) showed
incidence of nortality as high as 23 — 79%° in the 10U, and
the nejority were elderly. A registry of critically 111 2RF
patients to improve their care, has recently developed
nmocels for prognostic stratification and risk adjustment
for mortality. The model included factors such as old age,
Sesis, OF, B failure, liver failure, hearotologic failure
and dialysis status. This model clearly demonstrated
relative risk of each co-orbidity when associatecf.

Critical mechanisms of ischaemic renal
tuhular c=l1 injury

Complexity of in vivo studies involving continually
changing variables make the interpretation of ischaemic
tuoular epithelial cell injury in AINdifficult. Therefore
attenpts have been mede to utilise cell culture studies to
elucidate many cellular alterations that coour in suo-lethal
injury. These studies may allow future novel and specific
therapies tominimise tubular cell injury.

During ischaemia, ATP depletion results in injury to
proximal tubular cells that leads to dysregulation of actin

cytoskeleton with loss of apical microvilli, membrance
bletbing, redistribution of Na'/ K ATP-ase, B1 integrins
and other proteins with loss of cell polarity; disruetion of
tight junctions with opening of paracellular spaces and
detachment of cell-cell and cell-substrate adhesion
Menbrane “olebs”, apoptotic necrosed cells are shed
which can cbstruct tubular lumen causing increased
intratubular pressure and decreased GER. During recovery
phase, polarity of injured cells is re—established and
regereration of tubular epitheliumoccurs (Fig. 2) .

Ioss of epithelial cell polarity results in re-distribution
of proteins such as Na'/K" ATP-ase, which in turn results
in decreased proximal Na™ re-absorption’. This leads to
increased delivery of Na' to macula densa. To stop loss
of massive amount of sodium and water from the body,
afferent arteriolar vasoconstriction occurs under the
effect of local renin angiotensin system at macula densa,
which is known as tubuloglomerular feedoack (TGE)
causing near cessation of GFR. Actin dysregulation also
results in loss of apical mambrane ultra structure and
detachment of cells from the basement membrane.
Membrane ‘blebs’ and sloughed tubular cells cause
tubular dostruction. Disruption of actin cytoskeleton
results in disruption of tight junction proteins causing

Ischaemia and injury
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Fig. 2: Renal ischaamia ad injury.
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‘Yack leak! of glarerular filtrate.

Pre-renal azotaemia

Vaniting, diarrhoes, excessive diuretic use cause pre-reral
azotaemia frequently and faster in the elderly due to the
ace-related decrease in GR. In addition, there isa failure
of auto—regulation of RPF and impaired renal functional
reserve which together make kidneys more susceptible
toreral failue® .

Renal vasoregulatory mechanisms can be compromised
with the use of NSAIDs, ACE-inhibitors, angiotensin IT
antagonists and alpha—adrenergic blockers. These drugs
commonly used for rheumatic, cardiovascular and
urinary obstructive conditions in the elderly may
produce severe haemodynamic alterations leading to
potentially reversible ARF. Low cardiac output, drug and
toxin-induced impaired renal perfusion frequently cause
pre-renal azotaamia. Similarly, septicaemia arising out of
lung infections, cellulitits, gluteal abscess, gangrene in
elderly diabetics are common causes of pre-renal
azotaemia. Most such cases of ARF occur in hospital
settings. Thus, greater awareness among physicians,
surgecns, and gynaecologists is imperative in order to
prevent as well as effectively treat pre-renal uraemia.

A recent study shows 60 per cent of elderly patients with
pre-renal uraemia recover®. However, in the absence of
pronpt treatment it may evolve into established acute
rergl failure (acute tilular recrosis) in23% in the elderly,
campared to 15% in the younger patients’. Urinary index
like fractiomal excretion of sodium (FENa) is unrelisble in
the elderly as increased FENa may occur in presence of
hypoperfusion due to pre—existing tuoular defect’®, hence
should be interpreted with caution.

Acute tubular necrosis (ATN)

ATN may result either due to severe acute ischaemic or
toxic imjury to renal tubules or when pre—renal factors
continue to operate without prompt treatment or due to
cdelayed treatment. Infection and septicaamia in elderly,
nmore often in diaketics, is amajor concem in hospitalised
patients. Intuoation, central lines, urinary catheter and at
times diagnostic and surgical procedures are major
contributors to infection. A variety of other infective

lesions such as pneumonia, spontaneous bacterial
peritonitis, cellulitis, gluteal doscess, infected gangrene,
and occasionally intermal organ aoscesses also may cause
Septicaamia. Septicaamia especially due to Gramnegative
organisms is more dangerous and often hospital acquired.
It may conmplicate genito-urinary and hepatobiliary
surgery. Gram-negative septicaemia leads to cytokine—
driven inflammations and its injurious consequences
more commonly as already described. It leads to
endotoxin-induced renovascular vasoconstriction in
about 30 per cent of elderly patients and intrarenal
microvascular coagulation (DIC) ischaemia to kidneys as
well as to other vital organs. Thus AIN develops in
susceptible individuals who may even develop MOSF.
Clearly, elderlypatients in the IUJ are at high-risk. They
are haemodynamically unstable and usually receive
nephrotoxic antibiotics such as aminoglycosides, anti-
fungal drugs. Hence careful dose calculations and
monitoring of blood levels are necessary. ACE-inhibitors
or angiotensin-IT antagonist therapy in saline—depleted
elderly patients can cause AKI. Radioccontrast studies for
aortic aneurysm, atherosclerotic renal artery stenosis
carries risk of contrast—induced nephropathy and ARF.
Occasionally it may complicate cholesterol emoolism
leading to irreversible ARF. In inexperienced hards the risk
of dislodgement of atherosclerotic plaque during
angiography has been reported.

Old age is a risk factor for radiocontrast nephropathy in
addition to other risk factors such as renal insufficiency,
diabetes mellitus, congestive heart failure, volume
depletion, multiple myeloma, and high—-dose contrast
stidies (>125ml) . Elderly digbetics with renal insufficiency
develop nephrotoxic ARF in more than 38 per cent.
Pathophysiology of ARF is not entirely clear in contrast—
induced nephrotoxicity, though acute and prolonged
vasoconstriction from radiocontrast infusion has been
damonstrated in the elderly™.

A variety of drugs like cephalosporins, rifampicin,
ciprofloxacin, sulphonamides, NSAIDs, over-zealous loop
diuretic therapy, allopurinol, cimetidine may cause ATN
in elderly patients as much as it does in younger
individials. Similarly, varicus infections with streptcococi
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or staphylococci, HIV, cytaregalovirus, and legionella
disease may cause acute interstitial inflammation'?.
Activation of degradative enzymes damage the
basement membrane and affect regeneration of renal
tubular segment. GFR is reduced due to loss of
functioning nephrons and inability of surviving
nephrons to campensate with hyper-filtration.

Renal vascular disease

Rapidly progressive necrotising crescentic
glomerulonephritis is the commonest form of acute
glomerulonephritis to cause ARF in the elderly.
Histologically, there is acute necrosis in the glarerulus
with or withour crescents. Eight per cent of those were
ANCA positive in one series'®. Another study showed
pauci-immune crescentic glomerulonephritis in 31.2%
of 259 bigpsies for 2RF in patients 60-year-old or above™.
In our series however, in 189 biopsy-proven RPGN
patients only 3.1% were older than 55 years of age’. The
risk of treatment with pulse corticosteroids,
cyclophosphamide or plasmapheresis of RPGN in the
elderly ramains hich. Ingeneral, the prognosis is poor at
this age despite sare successes claimed by uncontrolled
series.

Incidence, spectrum, and predictors of
mortality: a gldoal report

In recent years, innumerable publications have
highlighted advancing age as an important risk factor and
many other associated risk factors already outlined.

In a study imvolving 2, 722 patients of ARF' 1,528 had mild-
to-moderate renal failure. It was cdoserved that old age
and male gender were canmon factors in patients of mild-
to-severe renal failure at admission associated with a
variety of comorbidities such as didbetes, ischaamic heart
disease, hypertension and congestive heart failure®.
Serum creatinine more than 3 mg/dl was significantly
associated with higher mortality rate (50%) attributable
to bacteraemia compared to those who had serum
creatinine less than 3 mg/dl on admission.

Acute renal failure in the elderly population in India has
been analysed in recent reports. It was doserved that ARF
among elderly is a camon problem in renal practice and

is responsible for 48.9% of adnissions to the nephrology
ward and consultations. Sepsis contributed to ARF in
75.4%, 57.9% needed dialytic support, 57.9% were
critically i1l withmilti-orogen failure. Acute interstitial
nechritis manifesting as rgpidly progressive renal failure
(RPRF) was seen in 33.3% patients followed by vasculitis
(23.3%) . Myeloma cast nephropathy was seen in 20% of
RPRF. Though ARF complicated only 1.6% of hospitalised
elderly patients, it was associatedwith a high mortality
rate of 61%. Onmiltivariate analysis, critical illress, age
more than 60 years, and sepsis were found to be
independent predictors of nortality.

An Argentinian report on ARF in the elderly cbserved
multifactorial origin and atypical presentation like the
‘Intermediate Syndrome’, which combined features of
pre-renal azotamia and AIN® in clinical examination, and
laboratory (blood and urine) parameters were
misleading. The authors argued that prophylactic
avoidance of nephrotoxic drugs remains the best option
cambined with adequate hydration. Dialysis treatment
was found beneficial irrespective of age and carried a
good prognosis. On the other hand, a multi-national
study has suggested that critically 111 ICU patients of ARF
requiring renal replacement therapy were associated
with highmortality rate’. Cholesterol crystal embolism
(CCE) causing ARF has been described as a complication
of atherosclerosis following angiography and vascular
surgery” . Since prognosis of this condition is very poor,
Japanese authors have treated these patients with low—
dose prednisolone with good outcome, probably
through amelioration of inflammatory reaction
surrounding affected renal vessels™.

Prevention and treatment

A great deal of information in preventing and limiting the
extent of ARF has acoumuilated over the years. Ineach case,
the risk and benefit ratio of any contrast study nust be
analysed. If the study is dosolutely essential, hydration by
hyposmolar saline before contrast administration has
shown to have prevented AKT significantly. Similarly,
caution must be exercised in elderly people before
conducting complex diagnostic and therapeutic
procedures. Nephrotoxic drugs should be avoided as
nmuch as possible.
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Fluid balance in acute kidney injury

Recently, the deleterious effect of overzealous fluid
therapy has been recognised. Saline overload can
predispose to organ dysfunction, impaired wound healing,
and nosocamial infection. Tt is now known that frequent
fluid challenges in an oligoanuric patient produce more
interstitial cedame, increase intra—abdaninal pressure and
delay renal recovery. Thus, a conservative fluid
management has been found to be effective in large
randomised control trials. Hypovolaemia and renal
hypoperfusion can occur in patients of 2KT if excessive
ramoval by use of diuretics or by dialysis treatment. Thus
accurate assessent of fluid status and fluid requirvement
targets need to ke defined on a daily basis for improved
outcaome.

Dialysis

Several issues in dialytic thergpy in 2RF are aurrently being
debated. These include the effect of intermittent versus
continuous renal replacement therapy, improved
biocompatible membrane on patient survival, optimal
dialysis dose, and the benefit of removal of inflammatory
mediators. Despite these controversies, use of
biocompatible menbrane is justified in critically ill
patients. Similarly, CRRT offers advantages of better
tolerance to dialysis, better volure control, increased
celivered dose of dialysis, aggressive nutritional sugport,
and possible anti-endotoxaemic and anti-inflammatory
effacts.

Conclusion

Elderly population is vulnerable to develop acute renal
failure due to an age-related decline in GFR and RPF.
Recent studies have refined our understanding of the
aetiopathogenesis and natural history of ARF and ability
to identify the risk of rermal dysfunctionearly, partiadarly
in hospitals and in ICUs. Presence of AKI causes
exacerbation of inmpaired function of other vital organs in
high-risk patients. Clearly, the termacute kidney injury
should be preferred, althouch biamarkers to identify AKT
early before rise in serum creatinine remain to be
validared.

Incidence of ARF is rising in all countries due to newer
nephrotoxic drugs, multiple hospital diagnostic and

therapeutic procedures, and also die to a rise in natural

(road accidents) and unnatural disasters (terrorismand
earthquakes) . Rising prevalence of diabetes is a key factor
furthering the vulnerability of the middle-aged and elderly
pecple to develop ARF. Recent studies have enhanced our
insight into derangements in the metabolic milieu in a
critically 111 patient due to loss of kidney haroeostatic
function. Arguably, the pathways involved are future
potential therapeutic targets to improve prognosis of the
patient. However, a large part of ARF in the elderly is
preventable by simple avoidance of nephrotoxic drugs
and substances, proper management of fluid and
electrolytes and exercising caution in conducting
avoidable procedures. In the developing comntries, general
practitioners, physicians, surgeons in commercially
motivated hospitals need to be reqularly educated
through QVEs about these measures to make prevention
of AKT sucoessful.
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Pivotal role of heart rate in health and disease

Trinath Kumar Mishra*, Prabeen Kumar Rath**

Abstract

Since time immemorial, the pulse has been considered as a 'window’ into the heart. Heart rate is ane of the most inportant
paramncsters measured fran the pulse, and has gptly been referred to as ane of the vital parameters. Heart rate is often influenced
by physialogical factars like the circardian cycle, posture, blood pressure, and physical activity. High heart rate is both causative
and indicative of important pathophysiological processes. Heart rate might have deleterious effects on the process of
atherosclerosis, degree and severity of ischaamia, and eventually heart failure. Resting heart rate has been directly related to all-
cause nortality, cardiovascular mortality, and develoament of cardiovascular disease in the general population, and in patients
with coronary artery disease. Thus, heart rate is an inportant therapeutic target. The new drug ivabradine, solely lowers heart

Key wards: Heart rate, cardiovascular mortality, ivabradine.

Introduction

Heart rate is (HR) is a predictor of major cardiovascular
events inlboth the general population and patients with
various cardiovasculardiseases. The total murcer of heart
beats in a lifetime ramain fairly constant across species
and there exists an inverse relationship between resting
heart rate and life expectancy*. The association between
resting HR and mortality has also been observed in
patients with hypertension, metalolic syndrore, and the
elderly’. Because of the importance of HR, the pulse has
been considered as a “window” into the heart since time
inmmemorial. Tt is therefore ironical that despite having
been measured for hundreds of years, a thorough
understanding regarding the pivotal role of heart rate in
clinical practice is still lacking. In the present article, we
shall review methods of HR measurement, different
parameters influencing HR, its role in cardiovascular
norbidity and mortality, and impact of HR reduction by

drug therapy.

Methods of measurement of HR

Sources of variability are frequent for HR because its
measurement is affected by a number of confounders.
These include physical factors, psychic stimuli,
environmental factors, body position, and methods of
measurement®. Because of these reasons, the Consensus
Panel of the European Society of Hypertension has
recommended that sufficient information should be

provided while reporting HR data’. These include: (i)
resting period before measurement; (ii) environmental
conditions; (iii) method of measurament; (iv) numboer of
neasurements; (v) duration of measurement; (vi) body
position; and (vii) nature of the doserver (i.e., physician,
nre) .

Care should be taken to standardise the conditions of
measurament. Alcohol, nicotine, and coffee consurption
should ke avoided in the hours preceding measurement.
Room temperature should be comfortable and
background noise should be avoided. The patient is then
asked to relax as much as possible and to refrain from
talking during the procedure. At least Sminutes of rest is
needed to achieve stable haemodynamic conditions. HR
should be measured over a 30 second period by pulse
ralpation. At least 2 measuraments in the sitting position
should ke dbtained. The sitting position is preferred
because blood pressure (BP) is more frequently measured
in that position, and HR can be taken at the end of each
BP measurement (Table I).

Traditionally, HR ismeasured by pulse palpation. The pulse
rate is measured by counting beats over a set period of
time (preferably 30 seconds) and miltiplying that rucer
by 2 to get the nunber of beats per minute. The pulse
rate can be measured at any point on the body where an
artery is close to the surface, including most commonly
the radial, carotid, brachial, and favoral artery. If stroke
volure is subject to high variability and there is pulse
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ceficit as inmiltiple extrasystoles and atrial fibrillation,
HR should ke measured directly by heart auscultation.

Table I: Procedures for heart rate measurement.

® The patient shouldbe allowed to sit for at least 5
minutes in a quiet room at a comfortable
tamperature.

® Heart rate should be measured over a 30-second
periocd by pulse palpation.

® At least two measurements in the sitting position
should be taken.

® TIn apatient in whom orthostatic blood pressure
measurement is performed, heart rate should be
measured after each blood pressure reading.

® Results may vary according to whether heart rate is
neasured by a doctor, a nurse, or an autaratic device.

® Patients performing their own blood pressure
measurarents should also collect heart rate data.

Nonmality interval for resting HR

While resting, the adult human heart beats at about 70 -
75 beats per minute (oan)°. The infant rate of heart beat
is around 130 - 150 bpm, the toddler’s about 100 — 130
bpm, the older child’s about 90 - 110 bpm, and the
adolescent’ s about 80 - 100 om. Women generally have
higher HR than men, and this difference ranges fran3 -7
bpm. Although the effect of age on HR is not well
established, most studies have shown that HR tends to
decrease with age’. Inmultivariate regression analyses, R
has been shown to decrease by 0.13 bpm/year in
adulthooc.

The normal limits of resting heart rate are not yet
established. The reference range in adults is nommally
between 60 bpm (rates below this are termed
bradycardia) and 100 bpm (rates above this are termed
tachycardia) . This normmality interval clearly does not aooly
to HR when considered as a risk factor, because FR levels
higher than 85 bpm have been shown to imply a
considerable increase in risk in many epidemiological
studies’. Tt is therefore evident that the definition of
tachycardia as HR greater than 100 bpm cannot be
accepted for risk evaluation.

Physiological determinants of HR
The circardian cycle

The cardiovascular system is highly organised and

displays a distinct diurnal pattern inmany functional
domains, as evidence by pronounced variations in HR.
Studies in normal persons have shown nadir in HR
between 3.00 and 5.00 AM in the middle of the sleep
cycle, and prior to rapid rise associated with waking that
1s seen approximately between 6.00 and 8.00 AM. These
dbservations explain the apparent temporal clustering
of cardiovascular ischaemic events, including sudden
cardiac death, acute myocardial infarction, ventricular
arrhythmias, and arterial embolism. Consistent with this
inference, from 24-hour ambulatory ECG recordings in
111 patients with chronic stable angina and proven CAD,
the number of ischaemic episodes and cumulative
duration of ischaemia manifested circardian variation:
highest values were observed between 8.00 and 10.00
M. The variation in ischaemic activity was associated
with similar circardian variation in HR and myocardial
oxygen requirements.

Influence of posture

Humans are unique in being capable of maintaining an
erect posture for prolonged periods. Adaptation to this
position is therefore critical and humans have evolved a
range of mechanical as well as vascular compensatory
mechanism to counter the influence of gravity. The
immediate response in healthy young adults of going
fram a supine to standing position is a promet 30 - 50%
rise in HR, which peaks at about 8 - 15 seconds and then
tapers downwards®. Following this phase, there is a
stabilised response, which occurs 30 seconds to 20
minutes after assuming an erect posture. Age has a
significant effect on postural changes in HR. The increase
in HR is inmversely related to age with increases amounting
to 18.5 bpm at age 30 year and 9 bpm at age 80 years’.

Influence of blood pressure

Several epidemiological and physiological studies have
shown a significant correlation between HR and blood
pressure. A nationwide survey conducted in Belgium
among 5,027 men and 4, 150 women using multivariate
analysis showed that BP is strongly correlated to HRY. HR
progressively increases with ascending quintiles of systolic
and diastolic BP. However, HR is more strongly associated
with systolic BP and this relationship is more apparent
among males®™.
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Based on these findings, it is not surprising to find that
there are also strong links between increased HR and
clinical hypertension. Presence of tachycardia is more
frequent among hypertensive individuals than among
normotensives' . Unaware hypertensive subjects (SBP >
140 nmHg or DBP > 90 nmHg) have higher probability
of elevated resting HR and a higher mean resting HR (69.8
+ 9.8 bpm) than nomotensive subjects (66.3 + 8.6 bam) 2.

Several potential possibilities have been raised to explain
the mechanism underlying the close association between
the resting HR and elevated BP. One possibility is that
increased HR among hypertensive is an extension of the
well described “Wwhite coat” phenorenon that interferes
with assessment of BP. It is also plausible that both
elevated BP and fast HR are epiphenomenon of a common
defect underlying a carplex clinical conditior?. There is
also support for a primary role of tachycardia in the
association, as it is recognised that elevated HR increases
heart work load and arterial shear stress as well as

amtributing to arterial stiffress®.

The increases in HR associated with dynamic exercise
conprise parasympathetic withdrawal at low workloads
and sympathetic stimulation as the predominant
mechanism at high workloads. Withdrawal of
parasynmpathetic stimilation causes a very rapid increase
inHR, which peaks after only 10 — 20 seconds and is followed
by a tendency towards stabilisation during the first minute
of exercise. In antrast, sympathetic stimilation leadstoa
less dramatic linear increase in heart rate, which is
detectable during the first 1 - 4 minutes of exercise.

With reqular physical activity, which increases exercise
tolerance over time, studies have shown that such
conditioning lowers minimal HR during the day and
night and allows the attaimment of a higher maximal HR
during exercise stress testing. For suojects, who walked
> 1 hour per day, the mean morning HR was 65.7 £ 7.8
bpm, which was significantly lower than for those who
walked for < 1 hour per day (67.8 + 7.8 bpm, p < 0.001)%.

Several epidemiological studies sugeort resting HR as a
predictor of total and cardiovascular mortality'. The

Chicago Peoples Gas Company Study (including 1,233
nmen followed-up for 15 years), the Chicago Western
Electric Company Study (including 1,899 men follow—up
for 17 years) , ard the Chicago Heart Association Detection
project (including 5, 784 men followed-up for 5 years),
reported together in 1980, were among the earliest to
damonstrate the prognostic significance of resting HR for
all cause mortality in large population'’. Multivariate
analysis using age, blood pressure, total blood cholesterol,
smoking and body weight as covariates found HR to be
an independent predictor of both sudden cardiac death
(CD) and non—cardiovascular mortality in two of the three
cohorts studied. The Framingham study demonstrated a
significant relationship — in both men and women —
between heart rate, cardiovascular mortality, coronary
heart disease and sudden coronary death® (Fig. 1). Ina
French cohort, including 5,713 asymptomatic working
nen between the age of 42 and 53 at study entry, 23 years
follow-up daronstrated a significant association between
resting HR and both sudden and myocardial infarction—
related death'. Resting HR > 75 bpm defined a relative
risk of 3.92 for sudden death campared with HR < 60 bam.

70

N w B wu (o))
o o o o o

Overall age-adjusted
annual death rate/1000

—_
o

30-67 68-75 76-83 84-91 >92
Resting heart rate (bpm)

----Men (35-64 years) — Men (65-94 years)
-------------- Women (35-64 years) ----- Women (65-94 years)

n = 5070; 30-year follow-up; ECG; p < 0.01

Fig. 1: Resting heart rate ard all-causenortality in the Framingham Stud/®.

disease (CAD)

The prognostic value of resting HR has also been shown
in patients with CAD. A total of 24,913 patients with
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suspected or proven CAD from the Coronary Artery
Surgery Study (CASS) registry were studied for a median
follow-up of close to 15 years by Tardiff2°. All-cause and
cardiovascular mortality and cardiovascular re-—
hospitalisations were increased with increasing HR (p <
0.0001) . When compared with the reference group,
patients with resting HR =83 bpm at baseline had a
significantly higher risk for total mortality [hazard ratio
1.32; confidence interval (CI) 1.19-1.47; p<0.0001] and
cardiovascularmortality (hazard ratio 1.31; CT 1.15-1.48;
P <0.001) after adjustent for multiple clinical varidbles.

Ina study of 8, 915 patients first seenwhen acutely i11 with
nyocardial infarction, Zuanetti et al found that inhospital
nortality increased progressively with increasing HR (7.1%
for HR < 60 bpm to 23.4% for HR > 100 bpm)?'. HR was
available at discharge in 7,831 patients in wham 6-month
nmortality was dirvectly related to discharge HR (fram 0.8%
for HR < 60 bpm to 14.3% for HR > 100 bpm) .

HR and pathophysiology of cardiovascular
diseases

Local haemodynamic forces acting on the arterial wall
include flow-generated shear stress, which is the
tangential force due to the friction of the blocd flowing
on the endothelial surface and BP-derived tensile stress,
also called circunferential stress, which represent the BP
derived force imposed on the circumference of the
arterial wall®*. Tensile stress is sensed by
nechanoreceptors which trigger a cascade of signalling
molecules. Elevated tensile stress induces direct
endothelial injury and increases endothelial
permeability to low density lipoprotein (ILDL) and to
circulating inflanmatory mediators®. Very high HR (>
120 Ioam) by reducing diastolic phase reduces the stroke
volure and cardiac output. Moderate tachycardia (close
t0o 100 Iam) increases BP and the tensile stress and may
pramwte endothelial injury and stiffness.

There is experinmental and clinical evidence that suggests
that sustained elevations in HRmay play a direct role in
the pathogenesis of coronary atherosclerosis®. HR was
significantly correlated with the severity and progression
of atherosclerosis on coronary angiography among men
who had developed myocardial infarction (MI) at a young
age?*. Aocelerated atherogenesis resulting fran increased

HR may be due to both mechanical and metabolic factors.
An elevated HR is also associated with an increased risk
of plaque rupture. Thus, HR may be involved in different
phases of development of atherosclerosis, in plaque
erosion, and plaque rupture resulting in throrbosis and
in acute coronary event (Fig. 2) .

Patient at risk

Inflammationﬂ u

Development of
atherosclerosis

U

%y Vulnerable plaque

U

I Unstable plaque

U Thrombosis

‘ Culprit lesion ‘

U

| Acute coronary event |

Involvement of
heart rate

Plaque erosion

Remodelling

Fig. 2: Role of heart rate in the development and progression of
atherosclercsis.

HR and myocardial ischaemia

Ischaemia results from imbalance between myocardial
oxygen demand and supply (Fig. 3) . Oxygen delivery to
the heart mainly occurs during diastole, and the fraction
of the cardiac cycle ocaupied by diastole increases as the
IR decreases. Therefore, HR reduction inproves diastolic
perfusion time and myocardial perfusion. Furthermore,
often under ischaemic conditions, stenotic coronary

Stress
T Coronary 4—’— T™MVO,
blood flow /

T Catecholamines Myocardial :
7 ; ' | T Catecholamines
HR <«—| ischaemia |—> M HR

coronary steal ‘angina’
/v ¢ * TL
Ul Coronary TTMVO,
blood flow ¥, YLV
function

Fig. 3: Mechanism of myocardial ischaemia as a mismatch between oxygen
damand and oxygen suoply by coronary blood flow.
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arteries are connected via collaterals to intact or less
severely stenotic arteries®. This causes a typical
redistribution of coronary blood flow with possible steal
phenomenon. Any increase in HR would be deleterious,
as it will further reduce diastolic perfusion, increase
stealing fram the ischaamic zone, and impair the flow at
the ischaemic cbstruction, which in turn, further
conmpranises coronary flow”.

In patients with stable CAD, most episodes of ambulatory
or exercise-induced myocardial ischaemia are preceded
by an increase in HR. The likelihood of developing
ischaemia is related to baseline HR. The frequency of
ischaemic episodes in patients with (2D is related to their
mean HR: Patients with HR > 80 Ibom experience ischaemia
almost twice as often as those with HR < 70 bp?®.

Pharmacological heart rate reduction

Beta-blockers have been shown to reduce total mortality
and sudden cardiac death after myocardial infarction. At
least part of these beneficial effects have been ascribed
to their effect on HR”. A recent meta-regression of
randomised clinical trials of beta—blockers and calcium
channel blockers in post-myocardial infarction patients
strongly suggests that the beneficial effect of these agents
1is proportionally related to resting HR reduction®. A
statistically significant relationship was found between
resting HR reduction and reduction in cardiac death, all
cause death, sudden death, and non-fatal myocardial
infarction recurrence. Each 10 bpm reduction in HR is
estimated to reduce the relative risk of cardiac death by
30% (Fig. 4) . This meta—regression of randomised clinical
trials strongly suggests that resting HR reduction could
e amajor determinant of the clinical berefit in this stdy.

2.0
1.0 1

0.5

e o
w N
1 1

Relative risk (log)

0.2 1 mBeta-blockers
A Calcium channel blockers

P <0.001
0.11 __HR(bpm)

0 5 10 15 20

Fig. 4: Heart rate Iowering is associated with rechiction in cardiac deaths in
post-myocardial infarction patients®.

Recently, this hypothesis was tested within randomised
controlled trials of betadlockers in systolic heart failure.
There was a close relation between all-cause annualised
mortality rate and HR. A strong correlation between
change in HR and change in ejection fraction was notecd?.

These data suggest that HR reduction is indeed a major
component of the progressive benefit in post-MI and
heart failure trials with betaolockers ard therefore should
be an important therapeutic goal for the improvement
of prognosis®.

‘Pure’ heart rate reduction

Until relatively recently, pure HR slowing has not keen
possible. Available HR-slowing drugs (e.g., betadblockers,
certain calcium antagonists) also have other cardicactive
properties, such as negative inotropy, vasocactivity that
may be beneficial in some patients but unwanted in
others, ormay be responsible for adverse effects.

Tvabradine is a new medication, currently approved in
Furcpe, that has HR-lowering properties without other
direct cardiovasaular effects. Ivdoredire is the first of arew
class of agents that act specifically oan the sino-atrial noce
by inhibiting the I (funny current) current of cardiac
pacemaker cells without affecting other cardiac ionic
currents®. This drug has a unique pharmacodynamic
profile as HR reduction is not associated with negative
inotropic effects or vasodilatation.

Tvabradine has been investigated in patients with stable
coronary artery disease. The drug has shown anti-anginal
and anti-ischaemic efficacy when campared with well-
established reference anti-anginal drugs, such as beta—
blockers and calcium antagonists®™ . Whether the use of
Ivabradine in patients with coronary artery disease and
IV dysfunction results in the reduction of cardiovascular
nmorbidity and mortality will be clarified by ongoing

Summary and conclusions

Among various parareters which the ancient physicians
used to measure from the pulse, one of the most
important measures was heart rate. Since then, heart rate
has been referred to as one of the “vital parameters”.
Hence, HR should always be measured meticulously, for
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which the patient should be allowed to sit for at least 5
minutes in a quiet room at a comfortable tamperature.
HR should e measured over a 30 second period by pulse
palpation and at least 2 measurements in the sitting
position should e recorded. Heart rate is often influenced
by several physiological determinants like the circardian
cycle, posture, blood pressure, andghysical activity.

Several doservational studies, registers, and trials have
icentified HR as a riskmarker for cardiovascular mortality,
independent of other risk markers, including currently
validated risk factors. Resting HR has been directly related
to all cause mortality, cardiovascular mortality, and
development of cardiovascular disease in the general
population and in patients with CAD. HR might have
several deleterious effects on the cardiovascular
continuum, affecting atherosclerosis, degree, and severity
of ischaamia, and eventually hart failure due to CAD.

Thus, HR is an inportant therapeutic target. A drug like
ivabradine, whose sole property is to reduce HR, holds
considerable pramnise for the future. Ongoing studies like
Beautiful study will clarify whether ivabradine use results
in the reduction of morbidity and mortality in high-risk
patients with CAD and IV dysfunction.
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Pulsed electramagnetic field energy in the management
of ischaemic heart disease and heart failure

BM Hegde*, CV Krishnaswami**

Abstract

Introductiaon: A patient with intractable left heart failure due to extensive advanced coranary artery disease, who was resistant to
conventional treatment, was treated with pulsed electramgnetic energy field treatment using a new device, FEnPrabe, an inventian
of Iate Dr. Glen Gordon of USA, that delivers short pulses of electramgnetic energy to heart muscle cells. This stimulates three
important proteins inside the cell which rejuvenates the mitochandria. We now manufacture the same in India. Qne of us has the
patent (B\H) . It, BMpulse, is ready far use right now.

Case histary: An 86-year-ald man was adni tted with acute heart failure (NYHA Classification stage 1V) at St. Isabel Hospital, Chenmai,
India an the 16th December 2008. He had been an ACE-inhibitors, diuretics, isosorbide dinitrate, aspirin, and other synptamtic
treatments. Surgeons were not ready to do bypass surgery and the patient refused any invasive methods of management. We
therefore fitted the electranagnetic pulsed wave dispenser anto his chest over the precordium, using adhesive tape. The machine
is the size of a cell phane and runs an a 9-volt battery. The patient improved remarkably and has since been discharged to an
assisted care hare. He manages his day-to-day routine with very low doses of diuretics an a regular basis. On review a month later
and eight months later he was in NYHAC stage I.

Caxclusians: To the best of cur knowledge, this is the first such repart of this sart of treatment ard the results were very encouraging.
Since then we have treated 159 patients with multiple pathologies where cell damage was the basic damage due to ischaemia,
injury, ar inflamatiaon, like heart attacks, brain attacks, fractures, inflamatary lesians, etc., using the device. The results are
being readied far publication as a series.

Key words: Em prabe, electranagnetic energy, intractable heart failure.

A patient with intractable left heart failure (NYHA
classification stage IV) due to extensive advanced
cororary artery disease, who was resistant to conventional
treatment, was treated with pulsed electromagnetic
energy field treatment using a new device that delivers
short pulses of electromagnetic energy to heart muscle
cells. This stimilates three important proteins insice the
cell which rejuvenates the mitochondria. They are HSP 70
(heat shock protein 70) nitric oxide (NO) synthase, and
VEGE 165 gene protein (which is angio—genetic).

Case presentation

An 85-year-old male non-smoker presented with acute—
on—chronic intractable left heart failure on the 16th
Decarer 2008 at St. Isdoel Hospital, Chennai, India. He
hadbeen on ACE-inhibitors, diuretics, isosorbice dinitrate,
aspirin, and other symptoratic treatments, but the left

He was admitted to the intensive care unit (ICU) on a
weekly basis. Nocturnal dyspnoea was a frequent reason
for adnission. Even the slightest exertion, such as going
to the toilet, would bring on severe anginal chest pain.
The cardiac surgeons were not ready to do bypass surgery
and the patient too refused any surgical intervention
including angicplasty.

The patient had been a diabetic for 34 years, which had
been menaged with diet, exercise, and oral sulphonylureas
and insulin as and when needed. The diabetes was well
under control on admission. He had had his prostate
surgery 10 years previously. He had experienced an acute
anteroseptal myocardial infarction in 2005 and was
treated conservatively. Miltiple coronary vessel blocks
were revealed by an angiogramwith low ejection fraction
but he refused any interventional procedures. He had also
had a retinal detachment in 1972, which was corrected
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successful ly with surgery.

We therefore fitted the electromagnetic pulsed wave
dispenser onto his chest over the precordium, using
adhesive tape. The machine is the size of a cell phone and
runs on a 9-volt kattery. A small licht indicates when the
power is low and the battery needs changing.

Since this device has no known side—effects, it canbe left
in place as long as necessary. The only precautions to e
taken are: 1) avoiding contact with water which might
short circuit the machine, and 2) switching it off inside
airport security scanners to prevent an alarm being
trigoered as explained below.

Every cell in the human body is like a supercamputer and
can derive its energy needs from the sun’s
electramegretic field (Schurenn rings) >, Ischeamic cells,
however, cannot do this. Em Praobe can deliver the same
energy in a concentrated dose at the site of damage, either
in the heart or the brain. As the energy generates some
heat locally, it ispulsad to deliver energy fora fractionof a
secord ard then rest for the larger part of the secord.

Physiolcgically, each cell works like a supercarputer. The
hardware is what we see under the microscoee in a stained
specimen in the laboratory. The software is the energy
system in the thousands of proteins in the cytoplasm. They
form two energy systems: high- and low—energy systems.
The low—energy system consists mainly of three proteins
with their genes: HSP 70 (heat shock protein 70) , nitric axice
NO) synthase, and VEGE' 165 protein'?. These three proteins
get their energy fram the device ard transduce the energy
to be supplied to the high-energy system that runs the
‘hardware’ . It is the stimilation of the NO synthase that
nmekes the device trigoer airport seaurity systars — the level
of NO goes-up 1,000-fold when the device is on. Since NO
is also the core of TNI-loaced explosive devices, the airport
Seaurity systanpicks this up.

The device was fitted to the patient on the 16 Decarber
2008 after examinations including an echo and an
electrocardiogram. The cardiac enzymes were all nomal.
There was no acute coronary syndrare although the left
ventriaular ejection fraction was very 1ow.

During the weeks before the pulsed electranagnetic field
device was fitted, the patient was mostly bedridden

(progeed up at 45 degrees) , with frequent visits to the
ICU. He used a mdbile oxygen unit at hare and took large
doses of diuretics daily. His appetite was very poor and
he was listless and disinterested in his surroundings.

On discharge fram the hospital, he walked to the car and
climbed stairs (one flicht) at hare without discamfort.
From the 17 to the 26 Decenber he steadily improved,
sitting up most of the time and hardly slesping during
the day. Paroxysmal nocturnal dyspnoea (PND) reduced
renarkably, exospt for the occasional shortness of breath
in early morming on one day.

Hewent toamusic omncert (his first love) for the first time
in two years and sat there for two hours having walked
up a steep gradient in the auditorium without any
difficulty. PND had almost disappeared and he had no
need for oxygen or extra diuretics. He has been steadily
improving since then. He continues to be reasonably well
to carry anhis usual daily cdhores and atterdmusic festivals
without additional oxygen or diuretics.

After improvement, the patient has been staying at an
assisted care home. He manages his day-to-day routine
and uses the device as and when needed. He is on small
doses of anti—failure drugs: frusamice 40 - 80 mg ance daily,
baby aspirin 75 mg, and isosorbide dinitrate 5 g three
times daily and sub-lingually, when needed. The ACE-
inhibitors and beta-blockers have been stopped. The
patient continued to be in reasonable good health at a
recent review on 15 July 2009 and is reported to be doing
well even now (March 2010) and has not needed any
hospitalisation since we began treatment in December
2008. We will monitor the patient to assess the long-term
outaare of this treatment. The Teble I gives the details of
the echo reports done at different times.

Di .

This is part of an ongoing study of a new method of non—
invasive treatment for ischaemic heart disease. The
relationships between the Schumann Resonance with life
on earth made the pioneer, Dr Glen Gordon, devise this
simple electromagnetic energy device using a 9-volt
battery same years ago'?>. The device was extensively
tested and the US FIA permitted its use initially for nuscle
damage with remarkable success™®°. Qur own experience
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with this device is very encouraging. Ve present the report
of the first patient who was successfully helped using the
device. “Enhancement of conformational adaptation of
(cell) proteins in response to ischaamia-reperfusion injury
is the goal of haoeostasis, whidh, in reflecting the second
law of thermodynamics, mandates external energy to
achieve increased order and complexity”, writes Glen
Gordon in his seminal paper on energy medicine™ . We
have treated more than one hundred and fifty patients to
date with similar success either for cardiac or brain infarcts
as also a variety of other cell darace situations.

pleasure he did not have for a long time before the Em
Probe therapy. Notable was the fact that he did not have
a single ICU admission in the interim. The latter was a
routine affair for him at least twice a week before this
therapy. e have several such success stories in the last 8
nmonths to report at a later date.

Conclusions
The patient responded remarkably well to the
electraragnetic energy treatment for his intractable left

Table I: Canparative cardiac echo studies of the patient.

SI.Nb. | Parameters Pre PEMFE* Post PEMFE*
10/05/2007 11/14/2008 12/17/2008 12/25/2008
1 IV function Mildly dilated; Dilated IV with Dilated IV Dilated;
Ppex — dyskinetic akiretic apoex. Severe IV systolic Moderate-to-severe IV
Severe IV dysfunction | Moderate IV dysfunction. dysfunction.
IV apical aneurysm dysfunction IV apical aneurysm. | IVdiastolic dysfunction.
Hypokinesia of lower 2/3
of IVS, aoical Iv,
doicoposterior IV due to
CAD.
2 IV Ejection 31% 35% 35% 40%
Fraction
3 Valves Normal Normal Normal Normal
Trivial MR Sclerosed aortic mitral anrular MR + Trivial
Trivial 2R ale. calcification. Porticvalwvilar sclercsis.
Severe mitral No AS or AR
regurgitation.
regurgitation.
4 Any other Severe hypokinesia of | CAHD. CAHD. Hypokinetic contraction
Remarks lower 2/3 of IVS, Hypokinesia of IVS | Severe hypokinesia | of lower IVS, goical,
apical posterior IV. ard anterior wall. of lower 2/3rd apical posterior IV.
Mild pulmonary Basal IVSandbasal | of IVS, anteriorwall | Mild pulmonary
hypertension inferiorwall are ard gpical hypertension.
antracting well. segment .
No pericardial No pericardial

BEMEE * Rulse electramagnetic field energy

Follow-up

A review on the 18th August 2009 did show that this
patient is doing reasonably well and has not deteriorated
in the last 8 months. His clinical assessment was
satisfactory. He attends tohis daily chores and also attends
tonusic festivals, his hddoy, as and when he desires, a

heart failure due to coronary artery disease. To the best
of cur knowledge, this is the first report of this treatment
Sucoess.

Abbreviations

HSP, heat shock protein; 10U, intensive care unit; NO, nitric
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oxide; PND, paroxysmal nocturnal dyspnoea.
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Lung cyst — A diagnostic dilemma
Gouranga Santra*

A 22-year-old male patient presented with high grade
fever and cough for 2 weeks duration. He had scanty
expectoration and mild shortness of breath for the same
duration. He was non-diabetic and had no history of
chest trauma or contact with any patient of tuberculosis.
Sputum for AFB was negative in three consecutive
sarples. Blood sugar was normel. ELISA for HIV (I and IT)
was negative. After straight X-ray chest and aspiration
of pus, he was misdiagnosed to have pyopneumothorax
(Fig. 1) . Intercostal tube drainage was given along with
broad-spectrum antibiotics. Subsequent chest X-ray
showed that the tube occupied a giant cyst in left lung
in a rounded manner (Fig. 2) . Repeat chest X—ray (Fig. 3)
and CT scan of thorax (Fig. 4 and 5) showed a well—
defined thin-walled giant solitary cystic space in the
lower ldbe of the left lung with no evidence of rupture.
The case was finally diagnosed as an infected giant

congenital lung cyst.

Lung cysts are defined as air-containing spaces in lung

Lo
y
p

Fig.1: Chest X-ray was misinterpreted as left-sided pygoneunothorax with
horizontal air-fluid level. The left costgohrenic angle gopeared to be
dliterated.

parenchyma surrounded by a relatively thin (€4 m) wall.
Tt isuseful todistinguish lung cysts francavities (air-

Fig. 2: (hest X-ray showed the intercostal tube caogoying a cyst ina rounced
manner.

Fig. 3: A thin-walled, well-defined and well-ciraumscribed cystic scace
ccapiednost of the left Iurg.
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A 160 — J
Fig. 4 amd 5: CT scan of thorax showed a well-cefined, thin—walled cystic
seace, coapying the Iower Idbe of the left Iurg.

containing lesions with a relatively thick >4mm, well i.e.,
or within an area of a surrounding infiltrate or mass) and
to categorise them as focal or multifocal framdiffuse in
distribution. Focal or miltifocal cystic lesions in lung
include congenital lung cysts, traumatic cysts, and
infectious causes including coccidioidomycosis,
pneunocystis carinii pneumonia, and hydatid disease.
Maligrant lesions rarely present as cystic lesions. Diffuse
cystic disease is classically associated with pulmonary
Langerhans cell histiocytosis (PLCH), lymphangio—
leianyamatosis (IAM) and tuberous sclerosis.

Congenital parenchymal cysts (simple lung cysts) arise
from any of the parenchymal tissues of the lung. The
carposition of the cyst wall is determined by its origin:
bronchial glands, cartilage, or alveolar epithelium.
Incidence and prevalence of lung cysts are not exactly
known. Papagiannopoulos et al reported from their
surgical experience in a small series where the simple
cysts were the camonest cystic lung lesions in adults
(40%)*. Simple cysts are unilocular and confined to a

single ldbe, camonly the lower lcbe. Cysts may remain
asymptaratic or enlarge resulting in respiratory distress.
Cysts may also be infected. Chest X-ray is usually
adequate for diagnosis. Infected giant lung cyst
radiologically may resemble pyopneumothorax and
should be assessed carefully to avoid misdiagnosis?.

Other congenital cystic lung lesions are bronchogenic
cysts, pulmonary sequestrations, and congenital cystic
adenomatoid malformations (CCAM). A bronchogenic
cyst is thought to develop as a diverticulum of the
primitive foregut. Most are right-sided, midline, and in
close proximity to the trachedoronchial tree. They can also
nmigrate to the periphery. Aooroxinately two-third of these
are within the mediastinum, and one-third are
intraparenchymal. They may contain normal tracheal
tissue including mucus glands, elastic tissue, smooth
nmuscle, and cartilage. Ciliated epithelium lines the cysts.
Radiologically intra-pulmonary bronchogenic cysts are
mostly opaque as they contain mucoid material and
retained secretions. Rarely small patent bronchial
camunication is there and then the cyst appears air—
filled. Bronchogenic cysts contain air-fluid level when
infected. Sequestrations can be intra-ldbar (ancmalous
parenchyma contained within visceral pleura), or extra-
1ldoar (with a separate pleural covering) . Sequestration
dopears as a persistent geacity or mass usually in the left
lower lobe and contains air when infected. CCAM may
present as a mass lesion with variable nunoers of solid
and cystic components. CCAM conmunicates with the
bronchial tree and socontains air. CCAMs are often
mistaken for congenital diachragmatic hernia. Stocker
classifiedthree types of CCAMs: type I consists of large
cysts, type IT consists of srall cysts, and type IIT shows
homogeneous mass with cysts seen on microscopy’. These
cysts are lined with ciliated columar/pseudostratified
columnar epithelium with mucous secreting cells.
Posence of hyaline cartilacge in the wall differentiates it
fram brochogenic cyst. In type I CCAM, a large daminant
cyst is surrounded by smaller cysts; but when the cystic
lesion is single, the differential diagnosis with the
congenital parenchymal cysts and bronchogenic cysts
may not be possible radiologically and therefore
histopathologic examination is needed.

PLCH is a smoking-related diffuse lung disease affecting
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meles of 20 to 40 years age. The carbination of satellite
nodules, bizarre-shaped uoper zone cysts, preservation
of lung volume and sparing of costophrenic angles are
characteristics of PLCH. Pulmonary IAM occurs in ferales
of childHeearing age. Progressive proliferation of spindle
cells (resembling smooth muscle cells) along the
bronchioles leads to air trageing and develoarent of thin-
walled lung cysts. Rupture of these cysts can result in
recurrent pneuncthorax. Chylous pleural effusion may
also ke present. HRCT shows uniform thin-walled cysts in
a diffuse distribution without zonal predominance. In
tuberous sclerosis, lung disease appears similar to IAM
but can also be seen inmales.

True lung cysts need to be distinguished from
emchysamatous bullae (no visible walls), dilated airways
(continuity and elongation of dilated airways on
contiguous slices) and pneumatocoeles. Pulmonary
pneumatocoeles can be single but more often are
nultiple, thinwalled, air-filled, cyst-like cavities. Theymay
contain fluid levels. Initial chest X-ray often reveals
pneumonia without evidence of pneumatocoele.
Parapneumonic effusion or empyema can be present.

Radiographic evidence of pneuratocoele occurs usually
on fifth to seventh day of hospitalisation. Preuratocoeles
disappear within months after the pulmonary infection
Subsides.

Solitary congenital cysts can be treated with cystectany
or ldoectamy if necessary. Iung cysts are often found to
e CCAMs during surgery, though simple cysts do occur.
Infected solitary cysts are treated with antibictics and
resected when quiescent. Multiple cysts are treated as part
of underlying systemic disease. Surgical intervention is
contraindicated for pneumatocceles. Chest tube insertion
is discouraged, as this can result in enpyera.
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i stal 1 bl oS ting as
periodic paralysis in a young female
Soumya Sarathi Mondal*, Subhabrata Gangopadhyay**, Siddhartha Mani**, Debjoy Sau**,
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Abstract

A 17-year-old nomotensive and nan-diabetic famale presented with acute anset flaccid paralysis with the history of a similar
episode a few months back. Clinical and laboratory evaluation revealed lower motor neuron type of flaccid quadruyparesis with
hypokalaemia, normal anian gap metabolic acidosis, bicarbanaturia, and transtubular potassium concentration gradient (TIKG)
more than 7. Subsequently urine acidificatian test (by NHACT challenge test) was done and diagnosis of distal remal tubular acidosis
was established. The patient respanded to canservative management (Schl’s solution) .

Key words: Hypokalaemia, flaccid quadryparesis, urine acidificatian.

Introduction

Distal-renal tubular acidosis (dRTA) is a non—-uraemic
syndrome of defective urinary acidification. It is
characterised by presence of hypokalaemia, normal
blood pressure, and normal anion gap metabolic
acidosis, alkalire urine, ingbility toacidifyurine tH< 5.5,
nephrocalcinosis, and features of rickets. Primary dRTA
can be inherited, but most cases are sporadic. An
inherited case may be autosomal dominant or
autosomal recessive form. Secondary causes are
Sjogrens syndrome, amphotericin B toxicity, chronic
active hepatitis, and SIE. The treatment required is alkali
adninistration in the formof Schl’s solution indoses 0.5
to 2ml/kg in 4 - 6 divided doses per day. We report a
case of a 17-year-old female presenting with periodic
acute onset flaccid quadruparesis. A diagnosis of d-RTA
was established after a series of investigations.

Case report

A 17-year-old girl was admitted with acute onset
quadruparesis evolving over a period of 24 hours and
reaching upto the extent that she could only sit or stand
with adequate support. She had a similar episode two
months back which was preceded by diarrhoea and
dehydration with hypokalaemia persisting even long
after resolution of the diarrhoea. On assessment of the
previous records, it revealed to be an episode of
hypokalaemia leading to quadruparesis, recovered with

oral KC1 supplementation and discharged as
hypokalaemic periodic paralysis with the advice to take
oral KC1. But this time there was no history of diarrhcea.
On examination, the only positive finding in the general
survey was bradycardia (pulse 52/minute, regular). No
features suggestive of thyrotoxicosis were present.
Nervous system examination revealed normal higher
functions, cranial nerves, sensory system, bladder and
bowel, and cerebellar functions. Motor examination
revealed normal muscle bulk with hypotonia. Muscle
power of upper linb was 4/5 and lower limb was 3/5;
deep tendon reflexes were present but diminished, and
plantars were bilaterally flexor.

Investigation showed Ho — 11.2 gm%, TLC — 8, 700/cnm
(neutrophils — 72%, lymphocytes — 22%, eosincphils —
4%), MCH - 28.6 pg/cell, MCHC — 31.4 gm/dl, MCV - 91
fL. FBS was 108 mg/dl, CPK — 383 U/L, Na' — 134.8 mmol/
1, K -2.29mmol/1, Ca** — 3.8 mg/dl, My* — 2.8 mg/dl
(normal — 1.5 to 2.6) . B3G — prolonged ER interval, T-wave
flattening and U wave. ABG performed: pH — 7.38, p02 —
102 mmHg, pCO, - 20 mmHg, HCO,— 11.4 meq/l1, Na' -
142 meg/1, K" - 2.6 meg/1, Ca* — 120.2 meg/1, anion gap
—10.4, plasma osmolality — 302.5 mOsm/kg. This ABG
report showed a combination of metabolic acidosis with
hypokalaemia. This condition is usually found in two
possible conditions either due to GI loss or RTA. As there
was no history or GI loss this time, we were strongly

suspecting RTA.
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Other investigations included ANA - negative, fT - 3.58
py/ml, £T, - 7.2mog/dl, TSH - 1.59 TU/ml. 24 hours urine-
total volure — 3,180 ml, K excretion — 73.3meq/24 hrs.,
i.e., 23.27 meg/1l. Osmolality was 436.7 nOsm/kg and pH
7. Trans-tubular potassium gradient (TTKG) was 6.2. USG
did not reveal any nephrocalcinosis. In the meantine, the
patient was treated with oral potassium sugplamentation
and patient dramatically improved. To confirm our
diagnosis after stabilisation of the patient, we opted for
an oral NH,C1 challenge test. UIT was ruled-out before-
hand by urine microscopy and culture. NH,Cl was given
orally at doses of 0.1 gr/kgwith fruit juice.

Urine pH was subsequently recorded as follows:—
1st hour - 6.69

2nd hour — 6.19

3rd hour — 6.63

4thhour - 6.1

5th hour - 6.17

ABG - 2nd hour

PH-7.29

HCO3 - 9.9 meg/1

Base excess — 14.5

Na' - 133meg/l, K*' - 2.4meg/1

ABG — 4th hour

PH-7.31

HCO, — 10.8 meg/1

Base excess — 13.7 mmol/1

Na' - 139meg/1, K - 2.4meg/1, C1 — 118 mmol/1

Therefore, the urine pH did not decrease below 5.5 in spite
of plasma HOO, being persistently below 20 meg/1. So cur
diagnosis of dTRA (typee 1) was confinmed. Treatment with
Sohl’ s solution (Na—citrate 500 mg, K- citrate 550 ng, and
citric acid 334 mg/5ml) was started. 1 ml of thin solution
is equivalent to 1 meq of Na', 1 meq of K" and 2 meq of
HCO,. Tt was started at a dose of 1 mmol/kg per day in
divided doses. After one week of starting therapy serum
K was 4meqg/1, CI” - 102 meq/1, pH - 7.4, and HXO, - 23.8
meq/1. ECG at discharge was normal. In follow—up, the
patient is doingwell.

Discussion

Renal tubular acidosis (RTA) is amedical condition that

involves an accumulation of acid in the body due to a
failure of the kidneys to aopropriately acidify the urine
either by failure to recover sufficient (@lkalire) bicartorate
ions fram the filtrate in the early portion of the nephron
(proximal tubule) or by insufficient secretion of (acid)
hydrogen ions into the latter portions of the nephron
(distal tiale)*.

Distal RTA (RIB) is the classical formof RIR, characterised
by a failure of acid secretion by the alpgha intercalated cells
of the cortical collecting duct. This leads toan ingbility to
acidify the urine to a pH of less than 5.5. The clinical
features of dRTA include': nonmal anion gap metabolic
acidosis/acidaemia, hypokalaemia, urinary stone
fomation (related to alkaline urire, hypercalciuria, and 1ow
urinary citrate)?, nephrocalcinosis (deposition of calciun
in the substance of the kidney) and bone demineralisation
(causing rickets in children and osteamalacia in adults)®.
The diagnosis of dRTA can be mace by the dbservation of
a urinary pH of greater than 5.5 in the face of a systemic
acidaemia (usually taken to e serum bicarbonate of 20
mmol/1 or less) . The test usually performed is the short
ammonium chloride test*, in which ammonium chloride
capsules are used as the acid load. Secondary causes
include: Autoinmune disease (e.g., Sjégrens syndrone)?,
mutations of Band 3, subunits of the apical proton pump
vH'-ATPase®, renal transplantation, sickle cell anaemia,
toxins — including ifosfamide®, toluene'’, lithium
carbonate® and amphotericin BY; and chronic active
hepatitis®.

On the other hand, periocdic paralysis die to hypokalaamia
is often due to hypokalaemic periodic paralysis, an
inherited channelopathy™. However, because the clinical
manifestations of hypokalaemia are mainly muscle
weakness, itmaylbe difficult, in sare cases, to discriminate
between a paralytic attack of hypokalaemic periodic
paralysis and an episode of weakness associated with
hypokalaemia of another cause (e.g., reduced potassium
intake, enhanced renal excretion, or digestive loss)
requiring varied irvesticgations.

In our case, all possible causes were excluded by
Jopropriate investigations and ultimate diagnosis of d-
RTA was established by ABG, 24-hour urinary potassium
excretion, TIKG, NH,C1 challenge test. Treatment with
Sohl’s solution was followed by rapid recovery and
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patient is asymptamatic since then.

Conclusion

We report this case to focus on the diverse presentations

of dRTA. The purpose of this case report is to enmphasise

that any patient presenting with periodic paralysis fram

hypokalaemia should not have a diagnostic bias and
causes like thyrotoxicosis, , hyperaldosteronism, GI loss,
bariumpoisoning, RIA, etc., shouldbe ruled-out.
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Successful management of rhino-cerebral mucormycosis in
a patient with diabetic ketocacidosis
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BAbstract

Here we report rhino-cerebral micomycosis in a diabetic patient who was treated successfully. A 32-year-old famle was brought
to our hospital with altered sensoriun for 1 day and fever with loin pain for 2 weeks. She had discharge firan the nose and the hard
palate. Microscopy of nasal scrapings showed broad aseptate hyphae and rhizopus was grown in culture. She was treated with
Anphotericin B and surgical debridement was done. She recovered and was discharged. Micormycosis should be kept in mind
when treating known diabetics, as timely interventiaon can save the life of these patients.

Key words: Zygamycosis, inmmocampramised patients, diabetes mellitus.

Introduction

Zyganycosis refers to an acute or chronic infection caused
by meroers of the order Miucorales and entanoohthorales.
Mucorales cause more severe forms of zygomycosis than
entomophthorales. Mucorales of medical importance
include the fungi Rhizopus, Mucor, Rhizamicor, Absidia,
Apophysomyces, and Cunninghamella. Mucoraceous
zygomycetes are cosmopolitan in nature and are
respansible for a wide range of infections which are usually
infrequent but fatal’. Various fonms of zyganycosis include
rhinocerdoral, pulmorary, artanecus, gestrointestinal, renal
and disseminated forms®. Here we report a case of
rhinocerebral micomycosis in a patient with uncontrolled

Case report

A 32—year-old female was brought to the casualty with a
history of fever for 2 weeks and altered sensorium for 1
day. The fever was associated with severe abdaninal and
loin pain. The patient was drowsy, not responding to verbal
commands, and had minimal responses only to deep
painful stimili. There was no history of imingmicturition,
nausea, vamiting, couch with expectoration, or blurring
of vision. Her blood pressure was 110/70 mm/Hg,
respiratory rate 36/min, and pulse rate 110/min.

The patient had tenderness over the right
hypochondrium. A ballotable mass was palpable in the

right hypochondrium and the right lumbar area along
with hepatosplenanegaly. There was no neck stiffness.

She was not a known diabetic earlier. But initial routine
evaluation showed a blood sugar level of 320 mg/dl. ARG
showed severe metabolic acidosis and urine showed
plenty of pus cells with ketone bodies.

Ultrasonography of the albdomen showed bilateral bulky
kidreys. Escherichia coli was groan fram the patient’ s urine

T

Fig. 1: Fustular lesicn an the hardpalate.
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sample which was an extended spectrum beta-lactamase
(ESBL) producer susceptible to amikacin and imipenem.
Blood sent for culture also grew Escherichia coli (ESBL)
which had the same susceptibility pattern. She was
nmenaged as a case of diabetic ketcacidosis with urosepsis
and was treated with imipenem and IV insulin infusion.
With this the patient responded well to therapy and
becanme conscious.

After her stay in the IQU for three days, the patient started
complaining of pain in the buccal mucosa and
examination showed a pustular lesion on the hard palate
(Fig. 1) . Scrapings fram the lesion sent to the clinical
microbiology laboratory showed broad, branching
aseptate hyphae (Fig. 2) . Endoscopic—guided scrapings
from the nasal mucosa also showed the same findings.
Culture of scrapings fram the nasal micosa as well as the
lesion on the hard palate showed cotton woolly colonies
on Sabourauds’ dextrose agar within 48 hours. Lacto—
phenol cotton blue mount from the colonies showed
thick, aseptate hyphae with unbranched sporangicphore
and oval collurella with nodal rhizoids directly beneath
the sporangicphore (Fig. 3) . This was identified as Fhizgous
anhizs.

She was treated with liposamel amchotericin B for 21 days.

Endoscopy guided surgical debridement of the nasal
nucosa and the hard palate lesion was done.

Fig. 2: KcHmount of Nasal scrapings with broad aseptate hyphae.

Fig. 3: Iactqohenol cotton bluemount (x 40) .

Repeat culture done from nasal scrapings after 2 weeks
showed no growth. She recovered completely and was
discharced after control of blood sugar levels with insulin.

Di .

Mucormycosis has been reported from various parts of
the world which includes both developed and
developing countries. This is an acutely fatal fungal
infection in hurens and has a fatality rate of 50 — 100%°.
Rhino-cerebral mucormycosis is the most common form
of the disease. About 70 % of rhino-cerebral cases are
didbetic patients with ketcacidosis’. Ever since the first
reports of three fatal cases of advanced rhino—cerebral
zygonmycosis in patients with diabetic ketoacidosis in
1943 by Gregory and colleagues there are increasing
numbers of these cases being reported worldwide, a
merjority of which are fatal?.

Isolated renal nucormmycosis has been reported fram New
Haven, USA®. In India, a case of rhino-maxillary
mucormycosis has been reported from Haryana and
another report of 4 cases of rhino-ocular cerebral
mucormycosis has been reported from Mumbai and all
these cases have cocurred in diabetics™®.  In ancther study
dorne in Chandigarh which looked at a ten—year prevalence
of zygamycosis, it was found that rhino-orbito-cerdoral
type was the most common, followed by cutaneous and
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renal among the other types. 50% of these cases were
fram patients with uncontrolled diabetes mellitus’. In
Pondicherry, the cutaneous form of zyganycosis has been
reported in a patient with digbetic ketcacidosis.

The spores of zygomycetes are very widely distributed
in nature and they tend to grow on leaf litter and
decaying substrates. Infection can occur by inhalation,
percutanecus inoculation, or ingestion. These spores can
cause infections in a host whose immune system is
weakened by malignancy, leukaemia, diabetes mellitus,
or inmmunosuppressive therapy?.

Macrophages play a very inportant role in preventing
infection in normmal hosts by phagocytosis and oxidative
killing of spores. But in pecple with uncontrolled
diabetes mellitus, these cells are dysfunctional and fail
to suppress the spores as they have decreased
phagocytic activity due to impaired glutathione
pathway’. An increased incidence seen in digbetics is
because rhizopus are notorious in having an active
ketone reductase system which thrive in high glucose
and acidotic conditions. Another reason nay be because
of release of iron into the serum frambinding proteins
in ketoacidosis. The fungal hyphae produce a substance
called rhizoferrin (siderophores) which when lilberated
into the serum binds iron avidly at low pH and the iron-
rhizoferrin camplex facilitates their growth by praroting
major intracellular processes’.

There are several virulence factors attributed to rhizopus
which include angioinvasive nature, growth at or above
body temperature, production of destructive enzymes,
dormant spores keing resistant to destruction at extrames
of temperature, active ketone reductase system and
hydroxamate sidercphores®.

Rhino-cerebral mucormycosis is the most fulminant type
of zyganycosis which can be fatal even within a week if
not treated. Mortality rates are very high and it was seen
in a study done in Chandigarh that survival rates decline
as the time interval fram onset of symptaoms to the time
of diagnosis increases’. The fungi spread fram the nasal
nucosa to turbinate bores, paranasal sinuses, orbit, and
palate, and extend into the brain where major vessels can
be invaded with occlusion. These organisms have an
affinity for lamina of small and large arteries causing

thrarbosis, haemorrhage and infarctior?.

Antifungal therapy alore or surcery alare is ineffective in
treatment of rhino-cerebral mucormycosis. Treatment
should involve management and correction of underlying
immunocompromised state, administering appropriate
systemic anti-fungal and surgical debridement.
Anphotericin B given intravenously in a dosage of 0.25 -
1 mg/kg/day over 30 - 60 minutes is usually found to be
effective. Toxicity to human cells is a major prablemwith
this drug. Other modifications of amphotericin
preparations that have been tried include amphotericin
B lipid camplex in the phospholipids form (ABIC), a lipid
preparation of amphotericin B within unilamellar
liposares and a colloidal dispersion of amphotericin B.
These modi fications deliver higher concentrations of the
drug ard are less nephrotoxic® . Prophylactic posaconazole
has been tried during an outbreak of mucormycosis with
success. Granulocyte colony-stimulating factor can be
administered to improve host defences and also to
enhance leukocytosis®.

Keeping in mind the gravity of the situation and the
rapidity of progression of zygomycotic infections in
diabetics, zygomycoses should be kept in mind when
treating these patients. The key to treatment should start
with treating the underlying condition coupled with
surgical management and agressive antifungal therapy.
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Acute pancreatitis as an initial manifestation of hereditary spherocytosis
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Abstract

Although gal lstane disease is known to oocur in patients with hereditary spherocytosis, pancreatitis has been reparted infrequently
in these patients. e are presenting the first case repart of acute pancreatitis as the presenting feature of previously undiagnosed
hereditary spherocytosis in a 45-year-old lady, who presented to our hospital emergency with severe acute uypper abdaminal pain.
Investigatians revealed hasmolytic anaemia and gall stanes. Elective cholecystectany at a later date revealed miltiple pigmented

stanes.

Key words: Haamolytic anaemia, gall stanes, hereditary spherocytosis, pancreatitis.

Introduction

Hereditary spherocytosis (HS) or congenital haemolytic
anaemia is a dominantly inherited haemolytic disorder
characterised by anaemia, intermittent jaundice,
splenomegaly and responsiveness to splenectomy.
However, there is marked heterogeneity of the clinical
features, ranging from an asymptomatic condition to a
fulminant haemolytic anaemia'. Here, we have presented
a case of acute pancreatitis in a previously undiagnosed
45-year-old patient of hereditary spherocytosis.

Case history

A 45-year-old female presented in the emergency with
severe acute abdominal pain that was constant and
radiating to the back. It was associated with nausea and
vamiting. Physical examination revealedpallor, icterus,
guarding and tenderness in epigastric region. Bowel
sounds were reduced. Spleen was palpable 3 cm below
the costal margin.

Laboratory analysis revealed anaemia, Ho of 7.2 gn/dl,
leucocytosis of 13,000/mm, MCHC — 33.5, serumbilirubin
-2.3gw/dl (direct -0.6, indirect-1.7), ST -50, S3T-17,
ALP - 206, serum amylase — 993. USG abdomen revealed
nultiple gallstones, spleen of 19 cm and hypoechoic
pancreas. CECT abdomen revealed haziness of anterior
margin of pancreatic body with adjacent peripancreatic
fat streaking. She was diagnosed as a case of acute
pancreatitis and managed conservatively. In view of
anaemia, indirect hyperbilirubinaamia, splenaregaly and
gallstores, possibility of haemolytic anaemia was kept. On

further investigations, normmocytic, normmochramic RBCs
with anisocytosis, polychromatophils, and spherocytes
were seen on peripheral smear. Reticulocyte count was
6%. LDH was increased (332) . G6PD assay and Coombs
test were necgtive. Carotic fragility revealed shift of curve
to the right. The mean of the 50% hypotonic lysis test in
our patient was 0.47 per cent saline. Hence the diagnosis
of hereditary spherocytosis was made. Later elective
cholecystectomy revealed multiple pigmented stones
confiming hereditary spherocytosis as the cause of

gallstones leading to acute pancreatitis.

Discussion

Hereditary spherocytosis is a relatively common
haemolytic disorder in which the fundamental
abnormality is an intrinsic defect of RBC membrane
skeleton, and qualitative and quantitative aonormality of
the spectrin or more often, in the proteins that attach
spectrin to the membrane: ankyrin, band 3 and protein
4.2". The disease was first recognisednmore than 100 years
ago by the Belgian physicians Vanlair and Masius, who
gave a remarkably accurate account of the disease that
they called “a microcythemie”. The majority of patients
present with symptamns of anaemia, jaundice, or both. The
diagnosis is suggested by the findings of spherocytes in
the peripheral blood with negative Coombs test result.
Reticulocytosis, elevated indirect bilirubin levels and
elevated I1I'H are often present. The most useful screening
test is the oarotic fragility test. Less fraquently, thepatient
presents with one of the amplications of gallstones — like
cholecystitis or dostructive jaundice — and saretimes it
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may be the first manifestation of disease. Pigment
gallstones develop in more than 50% of cases and
incidence increases with age.

Pancreatitis as initial manifestation of hereditary
gpherocytosis in children is uncamor?, but no such case
has been reported in adults so far. Our patient ramained
asymptaratic for haemolytic anaemia and gallstones till
the age of 45 years and then developed acute pancreatitis.
In this extremely rare case, we diagnosed hereditary
spherocytosis with the initial manifestation of acute
pancreatitis retrogracely. The case is unusual because the
patient was first diagnosed in the fifth decade and had
initial manifestation of acute abdomen - acute
pancreatitis. The mean of the 50% hypotonic lysis test in
our patient was 0.47 per cent saline, which correlates with

the mild-to-moderate clinical severity group’.

Hence, hereditary spherocytosis may remain
asymptomatic till late age and may present as acute
pancreatitis. This disease should e suspected in a patient
presenting with anaemia, splenomegaly, gallstones and/
orpancreatitis, irrespective of ace.
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Type 1 aortic dissection with mesenteric ischaemia
in Marfan syndrame
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Abstract

Marfan syndrame is an autosamal daninant, inherited disorder of cannective tissue. It occurs as a result of samtic nutatiaon of
fibrillin I gene located an chranosare 15 ard is manifested by various canplicatians in the skeletal, ocular, cardiovascular and
other systans with potential for aortic dissectian and rypture. Here we report the case of a 24-year-old male patient with features
suggestive of Marfan syndrame who presented with pain in the chest and back, later on involving the abdomen as well.
Echocardiography revealed dilated aortic root with features suggestive of type 1 aortic dissection. CT angiography revealed
feaatures of type 1 aortic dissection with involvement of the syperior mesenteric artery and left iliac artery. Patient was managed
withmedical therapy (f-blockers) but died before he could be taken-up for surgery — possibly due to expansion of the aortic

Key wards: Marfan syndrane, aartic dissection, fibrillin gene, autosaml daninant.

Introduction

Marfan syndrore is an autosamal daminant disorder with
a reported incidence of 1 in 10,000 to 20,000 individials'.
Patients with typical Marfan phenotyee harbour different
mutations of the fibrillin 1 (EBN-1) gene located on
chramsare 15¢21.1%°. Fibrillin 1 protein is an important
conponent of both elastic and non—elastic connective
tissues throughout the body*°. Therefore, Marfan
syndrome includes the ocular, cardiovascular,
nmusculoskeletal, pulmonary, cutaneous, and the central
nervous systemmanifestations. Prognosis in Marfan
syndrare is mainly determined by progressive dilatation
of the aortic root potentially leading to type 1 aortic
dissection and rupture, these being the major causes of
Ceath®™’. Dilatation of aorta is found in 60 — 80% of adults
with Marfan syndrome with dilatation of aortic root
involving the thoracic aorta, abdaminal aorta or even the
carotid and intracranial arteries.

Case report

A 24-year-old male with insignificant past history
presented early morning with sudden onset, severe and
incapacitating pain in the lower chest and upper back
which progressed to involve the lower back and
abdomen in about 2 hours, and associated with profuse

sweating. Later in the evening, the patient developed
loose stools, initiallywatery, but later onbloody, 10 - 12
times in 24 hours. Pain in the chest and upeer abdamen
subsided on the 3rd day, but the patient continued to
have pain in the lower abdomen (although of lower
intensity) . Blood with stools decreased in frequency over
the next 3 days and subsided by the 5th day. The patient
was initially advitted in the surgical evergency as a case
of acute abdomen with a possible diagnosis of acute
pancreatitis. Clinical examination revealed a conscicus,
apprehensive patient with a pulse of 86 bpm, regular,
bounding, water hammer in quality, with a weak left
faroral, left pooliteal ard left dorsalis pedis artery. Blood
pressure in the right upper limb was 150/80 mmHg and
120/70 mHg in the left lower limb. The patient had a
tall, thin habitus with height of 183 ans, arm span 193
ans, A/H ratio of 1.06 (normal 1.05); upper segrent of
83 cm with US/LS ratio of 0.83 (normal 0.93); a high
arched palate, crowded teeth, sclerodactyly (Fig. 1), a
positive wrist and thunb sign asscciated with flail joints.
His chest examination revealed pectus excavatum (Fig.
2) with no ausculatory findings. In the CVS, both heart
sounds were heard with a systolic mumur (3/6) at the
apex associated with a musical character along with an
early diastolicmurmur (3/6) at A and A . His abdominal
and CNS examination was unremarkable. CBC, KFT, LFT
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Hg. 1: Sclerocactyly.

Fig. 2: Rectuis excavatum.

and urine examination was normal . Chest X-ray revealed
narrowing of ribs at places (kecause of chest deformity) .
X-ray abdomen (standing) revealed dilated small and
large qut logps with thickened intestinal wall (consistent
with submucosal intestinal oedema — a condition seen
in ischaemic gut syndrome) . USG abdomen revealed
right-sided hydronephrosis with ureteric stone at the
PUJ. Echocardiography performed later on (5th day)
revealed dilated aortic root (44 mm) with an intimal flap
seen just above the aortic valve extending down to the
abdominal aorta. The mitral leaflet was thickened and
redundant with moderate prolapse along with mild-to—
moderate MR. LV size was normal in size and function
with features of LVH. An impression of type 1 aortic
dissection with severe AR, MVP, and mild MR was made
on echocardiography (Fig. 3, 4, 5) .

S H.M. S, MGPITIAL, SEDNAEA
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CT angiography of the chest and abdomen revealed
features suggestive of type 1 aortic dissection with
involvement of ascending aorta, descending aorta,
superior mesenteric artery and left iliac artery along with
features of bowel andmesenteric ischaemia (Fig. 6, 7, 8).

Sigmoidoscopy was deferred as the procedure involved
usually leads to increase in the systolic blood pressure
which was undesirable in the patient as it could have led
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and the patient was given oral gamifloxacin also. Patient
was being prepared for elective aortic reconstructive
surgery; however, on the 24th day he suddenly
deteriorated, developed severe abdominal pain and died
prossibly because of extension of the dissection.

Discussion
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Marfan syndrare is clinically important because of aortic
dissection which is a lethal condition affecting the aortz®.
The risk of aortic dissection rises with increasing aortic
diameter but it may also occur in non—dilated aorta™. The
principal cause of early death, particularly inpatients with
proxinal dissection is aortic rupture. The dissection could
also involve branches of the aorta which dbstruct the
feeding vessel branch ostia giving rise to carplications’.
Mesenteric ischaemia and necrosis are potential lethal
complications of distal aortic dissection. 3 - 5% of the
ischaemic gut syndrares occur as a result of distal aortic
dissection*?. The in-hospital mortality of patients with
acute aortic dissection has been reported to be 15 -
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25%°1, Acute mesenteric ischaemia appears to be a risk
factor for early death with the overall mortality rate of >
60%" because operative repair for visceral ischaemia is
often delayed because of difficulty in diagnosis before
necrosis develoes.

Life expectancy has increased significantly in patients
with Marfan syndrome due to advances in medical and
surgical treatment. In sare patients, however, diagnosis
is established only after develogrent of aortic aneurysm,
dissection or even after death*. All patients with Marfan
syndrome are advised to take f-adrenergic blocking
agents and to remain on the thergpy unless intolerable
side—effects develop'®. The 30 day survival rate for
patients with distal dissection treatednmedically is as high
as 92%, the reason being that these patients often
develop the extension of aortic dissection while being
in hospital. Therefore medical therapy is preferred to
surgical therapy for patients with uncarplicated distal
dissectiorf. Surgical treatment is preferred for proximal
aortic dissections and distal dissections carplicated by
abdominal visceral ischaemia, uncontrolled pain, and
rapid expansion of the dissected aorta®. Patients have to
be followed—-up monthly for 3 to 6 months initially, 6
monthly upto 2 years, and half yearly or yearly
thereafter”.

Qur case was a patient of Marfan syndrame with aortic
type 1 dissection camnplicated by mesenteric vascular
ischaemia. We could not take the patient for emergency
surgery because the dissection of the aorta had got
stabilised early in the course (the 5th day) . Limited
sigmoidoscopy using injection midazolam 3 cc IV was
performed on 15th day which was normal, with
nmonitoring of oxygen saturation and blood pressure
during the procedure. However, our patient died on 24th
day as a result of expansion of acrtic dissection. We think
the reason for such an expansion was the basic disease
itself because often distal dissections are known to
expand. A possibility of sigmoidosoopy being the reason
for expansion of the aortic dissection was thought as the
procedure would lead to increase in the blood pressure
(which is an implicated cause for expansion) . However, we
have a conpelling reason to believe that the procedure
was an unlikely cause for such an expansion because the

scope used was fibreoptic (much more camfortable than
a rigid scope) and the procedure was done under
sedation/analgesia with full nonitoring of blood pressure
and ABGs. The patient died 9 days after the procedure.
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Abstract

Histiocytic necrotising lymphadenitis is a self-limiting disease characterised by a painless lynpadencpathy, fever, and other
anstitutiomal features. In sane cases, the disease is associated with a variety of skin rashes, including cutaneous Iypus, or even

full blown systemic luypus erythematosus.

Key words: Histiocytic necrotising lynphadenitis (HNL) , Kikuchi-Fujimoto disease, systemic Iypus erythamatosus (SIE) .

Introduction

Histiocytic necrotising lympohadenitis was reported for the
first time in 1972 in Japan by Kikuchi’, and later on by
Fujimoto and his colleagues, now popularly known as
Kikuchi-Fujimoto disease (KFD) . It is characterised by
painless lymchadencpathy, mild leucopenia, and fever,
usually affects famales, and is self limiting clearing
spontanecusly in 1 - 4 months'. We are reporting a case
of KFD associated with systemic lupus erythematosus

g .

Case report

A 24—year-oldmale, presented to us with fever and skin
rash for two years. The fever was low grade, intermittent,
and used to subside with oral antipyretics. It was
associated withmalaise; and exospt for the skin rash, there
was no associated systemic complaint. The rash started
along with the fever on the arms and legs; it was
photosensitive and in due course of time irvolved the face
ard ack. The lesions were dry, non—itching, non-scarring,
papulosquamous, present on the photo-exposed areas,
ard also on the amns, legs andback (Fig. 1a, 1b, 1c) . There
were bilateral, non—tender axillary lymoh nodes of size 1 -
2 an, which the patient never noticed. Exospt for the rash
and lymph nodes, rest of the general and systemic
examination was unremarkable. There was no history of
recurrent mouth ulcers, joint pains. On investication, the
patient had nomal camplete blood count, liver and renal
function test. Urine (routine andmicrosaopic examination)
showed: albumim +, no RBC and cast, with twenty-four

hour urinary protein of 700 mg/day. Anti-dsDNA and ANA
titres were highly positive. Kesping in view the extensive
nature of the skin rash and its association with axillary
1ymph nodes, both lympeh node and skin bicpsy was done.
The skin bicpsy revealed interface dermatitis, epidenmal
atrochy with vacuolisation of kasal cells suggestive of suo-

Fig. la: Iesians an face and 'V’ area of neck.
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acute cutaneous lupus erythematosus (SCLE)?. Lymph

node biopsy revealed histiocytic necrotising
Iynphadenitis. The patient did not give consent for renal
biopsy. He was managed with IV methylprednisolone,
pulse cyclophosphamide, hydroxychloroquine and with
nedium patency topical corticosteroid and sunscreen. In
follow-up, there was dramatic improvement in the skin
lesions (Fig. 2a, Zb, 2c) . The lymph nodes had decreased in
size, and there was significant improvement in the
proteinuria.

Discussion

The diagnosis of KED is established on the basis of
characteristic lymph node histopathological features,
which include areas of necrosis, nuclear debris, aggrecgates
of histiocytes, medium-to-large transformed lymohocytes
ard plagmacytoid T-cells, with absence of neutrgohils and
eosinophils?, and because of these histopathological
features the disease could be misdiagnosed as

tuberaulous lynmphadenitis, leprosy, syphilis®.

Fig. Ic: Iesians an the back. Fig. 2a: Iesians an face and neck as seen post—treatment.

324 Journal, Indian Academy of Clinical Medicine ® Vol. 12, No. 4 ® October-December, 2011




Figs. Zband 2c: Iesians as seen post-treatment.

KFD can be associated with cutaneous eruption ranging
fram lesions similar to drug eruction, morbilliform rash,
maculopapular rash, papulosquamous or disseminated
erythema®>°. Our patient had papulosquamous lesions,
withhistiological features suggestive of SCIE. KED canlbe
associated with SIE"®, can precede SIF’, or can present
with cutaneous lupus’. Our case further confirms the
association of KED and SLE, and keeping in view of the
available literature, any case of KED (a self-limiting disease)
should ke closely followed, as there is a possibility of
menifestation of a life-threatening disease (SIE) in future.
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Abstract

here is iderahl iaticn in ibility tol . LFici . (HIV) infection, with same individal .
sero-negativedespite repeated exposure to the virus. It is estimated that three—quarters or more of all HIV infectians worldwide
are transmitted sexually. However, HIV transmissian does not occur during every unprotected sexual contact. Infectiousness of
HIV of the source partner involves several factors. We report two cases where the spouse of the HIV-infected patient remained
uninfected despi te repeated urprotected sexual contact over a period of up to 12 years.

Rey wards: HIV, sexial transmissiaon, protectian, infectivity, exposeduninfected (EU) .

Introduction

HIV may be transmitted sexually when HIV in one
partner’ s semen, cervical/vaginal fluid, or blood cares
into contact with the bloodstream or mucous
menbranes of another partner. It is estimated that three—
quarters or more of all HIV infections worldwide are
transmitted sexually. However, it is clear that HIV
transmission does not occur during every unprotected
sexual contact. The probability of acquiring HIV-1
infection depends on the route and nature of exposure
as well as the size of the viral inoculum, which relatesto
the viral load of the source partner. In addition, the
inheritance of certain HIV-1 co-receptor polymorphisms
and HLAalleles is associated with a more favourable
course of HIV-1disease and in some instances with a
reduced susceptibilityto infection'. We are reporting two
patients who were HIV positive for the last 10 - 15 years
and were having regular sex with their spouses. The
wives of both these patients were HIV negative even after
prolonged sexual exposure to HIV infection.

Case 1l

A 50-year—-old retired defense personnel was seen in the
anti-retroviral therapy centre in our hospital in august
2007. He was diagnosed as having asymptomatic HIV
infection in 1996 at army hospital. His CD4 count at the
time of diagnosis was 332/mr’. Patient was advised
regarding safe sexual practices and follow—up. The
patient kept his condition concealed framhis spouse and

other members of his family and continued having
unprotected insertive vaginal intercourse with his
spouse at a frequency of 2 — 3 times in amonth. His latest
CD4 count done in August 2007 was 198/cnm. His wife
was screened for HIV by ELISA and was found to be non-
reective.

Case 2

A 48-year-old male ex—serviceman, a decorated soldier
was diagnosed as HIV positive in the year 2002 at army
hospital during a routine screening before leaving for a
foreign mission. The patient was asymptomatic at that
time. He was counselled for screening of family mambers,
safe sexual practices, and follow-up. However, the patient
did not inform his spouse or any other member of the
family about his HIV status. He retired in the same year
and started a shop in his native town and started staying
withhis family. Patient was asymptaratic for next 5 years
and continued to have unprotected sexual contact with
his wife in the form of vaginal insertive intercourse with
a frequency of 2 - 3 times per month. He was admitted
to our hospital with fever for one month in December
2007. Review of his records revealed his FLISA for HIV
was reactive in February 2002. His CD4 count at the time
of diagnosis was 480/mr’ and at the time of his present
admission was 254/mm’. The patient’s wife was not
aware of the HIV status of the patient till the present
admission. His wife underwent screening for HIV; her
ELISA for HIV was non-reactive.
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Di .

There is consicerable variation in suscsptibility to human
immunodeficiencyvirus (HIV) infection, with some
individuals remaining sero—negative despite repeated
exposure to the virus. These exposeduninfected (EU)
individuals are a useful subset of individualswith wham
mechanisms that protect against HIV infection canbe
studied. Several host factors, either alone or in
combination, might be important in conferring
protection. These include host genetic factors, non-
cytotoxic CO8" T—cell responses, HIV-specific cytotoxic T-
cell activityneutralisingantibodies to HIV co-reosptors,
mucosal antibodies against HIV, and increased -
chemokine production with associated CD4* T-cell
resistance. In the fivst report fran India, the T-helper ard
granule-mediatedCD8* T-cell activities against HIV
infection in a group of HIV-exposedbut uninfected
heterosexual partners of HIV-infected individuals were
described. In that study, results indicate that HIV
exposure in EU individuals might favour the generation
of II~2 and that the helper-T-cell activity doservedin EU
individuals not only is enhanced but also may even be
greater than that in HIV-infected patients. This in tum
helpsmaintain specific CD8" T-cells, which may be an
important factor in non-transmission in EU individuals?.
We could not investigate our patients in detail and can—
not say whether any of these factors were responsible
for non-transmission of infection after prolonged
unprotected exposure.

Infectiousness of HIV of the source partner involves
several factors. The likelihood of transmission is known
to be associated with the stage of HIV disease. In the
September 1994 issue of AIDS, Pietro Vernazza and
colleagues® reported that pecple with lower CD4 cell
counts and late-stage, symptomatic HIV disease were
nmore likely to trangmit the virus during sex than pecple
with higher CD4 cell counts and asymptomatic disease.
This may be related to the fact that people with later—
stage disease typically have higher viral loads and more
virulent strains of HIV. Both of our patients remained
asymptamatic for a long time. They had a higher CD4 T-
cell counts at diagnosis which persisted and were less
likely to transmit the disease during the asymptomatic
pericd. Even at presentation to the hospital this time they

had a relatively higher CD4 T-cell counts (198 and 254/
am. respectively) . Researchers have also determined
that susoeptibility to HIV infection involves genetic co—
factors. People who have two copies of a specific
nutation of the gene that encodes the cell surface co—
receptor ACRS appear less likely to becare infected with
certain strains of HIV. Pecple with one mutant copy of
the gene tend to experience slower HIV disease
progression. The frequency of the mutation differs
among population groups, being higher among pecple
of European descent and lower among people of Asian
or African descent.

Phalguni Gupta of the University of Pittsburgh and
colleagues® reported at the February 1999 CROI that
semen viral load may vary widely over time in a given
individual. The researchers found that in a group of 18
men, 28% did not shed HIV in their semen, 28% shed HIV
consistently, and 44% shed HIV intermittently. Gupta
concluded that many of the men “had very high levels of
virus present in their semen at certain time points and
then at other times had a lower amount... In some HIV-
infectedmen, the levels of virus in semen can vary from
one day to the next. This indicates that same men may be
more likely to transmit the virus during risky sexual
behaviour at certain tines”.

Saore individuals remain inexplicably seronegative and
lack evidence for huran imunodeficiency virus type 1
(HIV-1) infection bycorventional serologic or virologic
testing despite repeatedhigh-risk virus exposures. Zhu et
al® examined 10 exposed seronegative (ES) individuals
exhibiting HIV-1-specific cytotoxicity for the presence of
HIV-1. They discovered HIV-1 DNA in resting CD4A' T-cells
(rean, 0.05%0.01 apies permillion cells) atmiltiple visits
spanning 69 to 130 weeks in two ES individualsat levels
that were on average 10°- to 10°-fold lower than thoseof
other HIV-1-infected populations reported. Sequences of
HIV-1 envelope and gag genes remained markedly
homogeneous, indicatinglittle to undetectable virus
replication. These results provide the evidence for HIV-1
infection in ES individuals below thedetection limit of
standard assays, sugogesting that extraordinary control of
infection can occur.

In a recent study, Castro et al® found changes of both CD4+
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and CD8+ T-cells in highly HIV- exposed, uninfected
individuals, with a lower level of naive and CO28+ T-cells
and higher levels of HLA-DR+ T-cells and CD4+ T-cells
expressing CCR5 and memory CDA" T-cells than in control
subjects. These data suggest that the peripheral immune
cells of highly exposed, uninfected individuals responded
according to the level of HIV exposure fram the partner,
even though evidence of specific HIV stimilation is rarely
Seen.

Any of the factors mentioned above or some yet
unidentified factors might have been responsible for non—-
transmission of infection in our patients. However, there
is no evidenceas yet that natural imunity to HIV-1
infection exists and canprotect acainst infection. If such
immunity could be identified, the findings would have
najor relevance to vaccine developrent.
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Abstract

A 40-year-oldmale, working in a factory involving re-melting lead batteries develcped acute gastrointestinal symptans followed
by seizure ard encephalcpathy. Clinical histary of exposure, high serum lead level, similar gastrointestinal symptans in co-warkers,
and response to D-penicillamine suggested the diagnosis of lead encephalopathy. However, he developed Stevens-Johnson
syrdrame (SJS) after introduction of dimercgprol . This aanplicated candition was further managed conservatively with good clinical
outcare. Tenporal relatiaonship of SJS with dimercaprol suggests a cause and effect relatianship, which is not a cammon reported

aaplicatian of dimercaprol .

Key words: Lead encsphalopathy, adult, D-penicillamine, dimercaprol, Stevens-Johnsan syndrame.

Introduction

Aatte lead encephalopathy is very rare inadults 2. Despite
measures to reduce and control lead use, serious lead
intoxication still occurs as an occupational hazard in
unmonitored small scale industries, particularly in the
developing countries. Heavy metal chelators are the
treatment of choice, but these are not free from side—
effects. We report a case of acute lead encephalopathy,
who developed Stevens—Johnson syndrome (SJS) after
chelating therapy and improved on conservative therapy.

Case report

A 40-year-old male, working in a factory involving re—
melting lead batteries for the last one month, presented
with a three-days history of colicky abdominal pain,
constipation, anorexia, nausea and vaniting. On day four
of the illness, he developed an episode of generalised
seizure followed by altered sensorium. There was no
history of fever, headache preceding this episode; nor was
there any history of change in urinary colour. He denied
history of indigenous drug exposure, addictions,
Substance abuse, or similar carplaints in the past. Few of
his co-workers also had experienced similar, severe
abdominal pain, in the last few months, but none had
altered behaviour, change in sensorium, or seizures.

On general physical examination, he was afebrile and had
pallor, mild icterus, and conspicuous blue lines on the
gurs. He was conscious bout disoriented and restless. Rest

of the examination of his nervous system including cranial
nerves and motor-sensory system was normal . There were
no signs suggestive of meningeal irritation. There was no
albdominal tenderness or organomegaly.

On the basis of clinical features and history of
occupational exoosure, a provisional diagnosis of acute
lead encephalopathy was made. On investigation, it was
supported by high serum lead: 130.6 microgm/dl
(normal < 25 microgm/dl) and urinary lead levels: 1,343
microgm/L (normal: < 80 microgm/L). Other
investigations revealed microcytic hypochromic
anaemia with haemogldbin 8.5 gn/dl, total leukocyte
count 18, 500/mm’ with polymorphonuclear pleocytosis
and normal platelet counts. Liver function tests were
deranged with serum total bilirubin 3.2 mg% (direct
bilirubin 1.6 mg%), normmal serum AST, ALT, and alkaline
phosphatase. CSF examination revealed pleocytosis with
total 80/mmr’cells (90% polymorphonuclear cells),
normal sugar and raised protein (129 mg/dl) . Renal
function test, blood culture, abdominal ultrasound were
all normal. MRI brain did not reveal any significant
abnormality. Scalp electroencephalogram revealed
nonspecific diffuse slow waves.

Based on the diagnosis of acute lead encephalopathy, he
was started on D-penicillamine 250 mg once daily, which
was increased by 250 mg every 4th day, and within 2 days
he started showing clinical improvement. Due to initial
unavailability, injection Dimercaprol (4 mg/kgy, 4 hourly)
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was started on day 10 of treatment to hasten recovery.
However, next day he developed generalised itchy
erythematous rash with oral mucosal ulceration
suggestive of SJS. D-penicillamine and dimercaprol were
stopped and patient was managed symptomatically. His
serum and urinary lead levels, repeated two weeks after
initiating treatment, were reduced (61.0 microgms and
154.7 microgm/1 respectively), and he was discharged
after 4 weeks of hospital stay in an asynmptamatic state
and without any neurological deficit.

Discussion

Lead poisoning as an occupational hazard was first
described by Hippocrates in a case of ametal extraction
worker with albdominal colic. Mass screening in the US in
the 1980s disclosed elevated blood lead levels in 2% of
the general population, levels being hicher in children
than in adults. The Control of Iead at Work Requlations
had prescribed safety limits for occupational lead
exposure in 1998, according to which blood lead values
<1.45 micromol/1 (30 microgm/100 ml) represent
reasonably well-controlled occupational exposure
provided there is 6-monthly monitoring, 1.45 - 2.4
micromol/1 (30 — 50 mg/100 ml) require investigative
action by the employer and 2.4 - 2.9 micraml/1 (50 - 60
mg/100 ml) call for suspension of the worker from
exposure. However, US CDC and WHO recommends blood
lead level > 0.5 micromwl/1 (10 microgm/100 ml) as cause
for concem. Since the measures to reduce and control lead
use were taken the incidence and prevalence of lead
poisoning is much reduced.

Lead poisconing most often occurs in 1- to 3-year-old
children due to chewing of lead paint. Acute
encephalopathy is the commonest presentation in
children, which can be fatal or can lead to permanent

rneurological sequelae.

Lead toxicity is much less common in adults, and it is
nmainly an occupational hazard due to inhalation of lead
fumes or physical contact with lead in processes that
require ranelting of lead, such as painting, printing, lead
srelting, pottery glazing, welding, and storage battery
manufacture.

The usual manifestations of lead poisoning in adults are

colic, anaemia, and peripheral motor neuropathy.
Encephalopathy is rare in adults ?. The increased
resistance is believed tole due to the increased capacity
of the mature brain to sequestrate lead away fram its
mitochondrial site of action within the cerebral and
cereoel lar neurons’.

Whitfield et al studied 23 patients with lead
encephalopathy and reviewed 31 similar patients from
1961 - 19674, All 23 patients had history of consurption
of 111icit liquor contaminated by lead (roonshire) . Clinical
features included seizures (82%), altered sensorium (44%),
lateralising neurologic signs (35%), dizziness, syncoee,
disorientation, andblindness. Other features are anaemia
(91%) , basgchilic stigoling (70%), lead lire (47%), increased
urinary lead excretion (100%), mild CSF pleccytosis (5 to
27 WBCs/mm’) with raised CSF protein (50 to 185 mg%)
in 63%, and response to ethylene diamine tetraacetic acid
(EDIA) in 87% patients.

The following criteria have been suggested by Whitfield
et al for diagnosis of lead encephalopathy: 1)
Documentation of diffuse encephalopathy with or
without focal signs; 2) Diagnosis of lead toxicity using
clinical ard laboratory aids; 3) Response to chelators; and
4) Exclusion of other causes of encephalcpathy’.

In our patient, adiagnosis was made on the basis of history
of occupational exposure, similar abdaninal conplaints
in co-workers, history of abdominal colic, presence of
anaemia, lead lines on gum, elevated blood and urine lead
levels, and the dramatic response to chelator therapy
(oth clinical and biochemical) and exclusion of other
causes.

The main principles of management are to remove the
patient fran the enviromment of lead, good hydration, use
of chelators, mannitol, and/or dexamethasone for raised
intracranial tension and anti-corvulsants for seizures.
Dimercaprol, edetate calcium disodium, and Succimer are
the main agents primarily used for chelation; however,
penicillamine has also been used with good clinical
outcare™ ¢, Qur patient tolerated penicillamine well with
clinical inmprovement. Patient develgeed SJS after adding
dimercaprol to hasten recovery, which is not a reported
adverse reaction of dinmercaprol. Only one case of SJS with
oral dimercaptopropane-1-sulfonate (DMPS, chemically
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similar to dimercaprol) therapy has been reported but
none with dimercaprol’ . Temporal association of
dimercaprol with SJS in the present case suggests a cause-

Qur patient was praably one of the rare cases of SJS with
dimercaprol. Another uncommon feature was presence
of jaundice, which has not been mentioned earlier with
leed todcity? .

High index of suspicion is required tomeke a diagnosis of
lead encephalopathy, so as to institute early timely
treatment. Education of the public regarding the hazards
of lead exposure and follow-up of the high—risk individuals
is mandatory for prevention. Thus we report an
uncommon case of lead encephalopathy in an adult who
had a good clinical response to oral therapy and also rare
association of SJS with dimercaprol.
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Abstract

Gynaecamastia as a side-effect of sane drugs is quite cammon, but due to anti-tuberculous drugs it is very rare. We report a case
of a male patient who was diagnosed as a case of Koch’s lung and was started on anti-tuberculous drugs. hhile taking anti-

Key words: Gynaecamastia, isaniazid, drug-induced gynaecamastia.

Introduction

Side-effects of isoniazid are fairly common, e.g.,
hepatotoxicity and peripheral neurcpathy. Isoniazid is a
low—cost and effective anti-tuberculous drug. Other side—
effects of isoniazid are nausea, variting, dry skin, fever,
acne, pruritus, leukoeenia, thramoocytopenia, anaemia,
lymphadencpathy, high blood sugar, ringing in the ears,
urinary retention, painful joints, psychosis, seizures,
encschalaaathy, goticneuritis, gotic atrochy, and impaired

memory?.

Although isoniazid is implicated as a cause of
gyneecanestia, the literature on this is rare. Onlire search
showed only a few case reports fram India®, two reports
from France™®, and one fram Italy?. The first report fram
France was published in 1953 and the second report on it
was from ITtaly in 1957. Here we are reporting a case of
isoniazid-induced gynaecamastia in which isoniazid was
used in a therapeutic dose (300 mg) .

Case report

A 28-year-oldmale, farmer by occupation, presented to
our outdoor department. He was a non—-smoker, non—
alcoholic, and had complaints of mild fever more so in
the evenings, without chills and rigors, with cough which
was white in colour. His appetite was decreased for last
2 - 3 months. He also complained of two episodes of
haemoptysis one month back. On examination, our
patient had crepitations in the right supra-mammary,
ugeer axillary, and supra-scaoular areas. On irvestication,
the patient’ s haemogldoin was 09 gm/dl; total leukocyte
count: 10,400; differential count: N-80, 1~19, M-1; urine

routine and microscopy, LET, and RET were normal . Chest
X-ray showed Koch' s lesion in right ugeer 1doe. On further
evaluation he was diagnosed as a case of sputum-—
positive pulmonary tucerculosis. For this, the patient was
prescribed anti-tuberculous drugs (under category I)
with isoniazid (300 mg), rifampicin (450 mg),
pyrazinamide (1,500 mg), ethambutol (800 mg) for two
months, followed by HRE for 4 months. After 3 months
of initiation of the treatment, patient did gain weight of
4 kg (from 46 kg to 50 kg), but he developed painful
enlargenent of both breasts. He had bilateral tender
mobile breast lumps 3 x 4 cm in diameter. His
mammogram showed bilateral benign manmary tissue
hyperplasia. On examination, his secondary sexual
characters and external genitalia were found to be
nommal . His hormore levels: TSH: 2.4 TU/ml (0.27 - 4.2 TU/
ml), IH: 3.8 mIU/ml (1.7 — 8.6mIU/ml), FSH: 4.2 mIU/ml
(1.5-12.4mIU/ml), prolactin: 7.8 ng/ml (1.6 - 18.7 ng/
ml), ocestradiol: 65 pg/ml (< 20 — 77 pg/ml) and
testostercone: 5.4 ng/ml (2.8 8.0 ng/ml) were normal.
There was no change in libido and sexual function. On
suspecting the cause of gynaecomastia to be drug-
induced, we withheld isoniazidbut continued the rest
of the anti—tuberculous drugs. After 2 months of stopping
the isoniazid, the swelling and pain subsided in both
breasts.

Discussion
Gynaecamastia is the enlargement of the male breast’.
It was first described by Pauls Aegineta (AD 625 — 690)

who thought it to be due to the formation of fat®.
Gynaecomastia is caused by excess ocestrogen action
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which is usually a result of increased oestrogen/

androgen ratio’.

Gynaecomastia occurs as a normal physiological
phenomenon as in newborns (due to transplacental
transfer of maternal and placental cestrogen), puberty
(high cestrogen and androgen ratio in early stages of
puberty) or ageing (increased fat tissue and increased
aramatase activity), or as sare pathology’.

Pathological causes can be a drug-induced; increased
conversion of androgen to cestrogen as in congenital
adreral hyperplasia, hyperthyroidiam, liver cirrhosis; exaess
cestrogen as in sertoli cell turour; or androgen deficiency
as in Klinefelter syndrome, androgen insensitivity
syndraome.

Drugs are a very important cause of gynaecomastia™!?.
Few of themare diethylstilbesterol, digitalis, clanighere,
phenytoin, spironolactone, ketoconazole, nmetronidazole,
cisplatin, finasteride, diazepam, methyldopa,
phenothiazines, cimetidine, captopril, metoclopramice,
methotrexate, etc. Most of these drug-induced
gynaecomastias were reported through various case
reportst. Here we have reported a case of gynaecamastia—
induced by isoniazid.

Gyraecarestia is a very rare side-effect of isoniazid. Tt has
been hypothesised that disturbance in vitamin B6
aarplex activation in liver leads to altered cestrogen and
androgen netabolism. The physiologically active form of
vitamin B6, pyridoxal 5-phoschate (PLP), is known to
function as a co-factor inmany enzymic reactions in amino
acid metabolism. Apart fram its role as a co—enzyme, PLP
acts as a modulator of steroid hormone receptor—
mediated gene expression. Specifically, elevation of
intracellular PLP leads to a decreased transcriptional
response to glucocorticoid hormones, progesterone,
androgens, and oestrogens®.

Tt has also been postulated that isoniazid praoably acts
by a phenomenon called “Refeeding Gynaecomastia”,
which is supposed to be caused by restoration of weight,
gonadotrophin secretion, and gonadal function®®. ZAmong
the anti-tuberculous drugs, isoniazid, thicacetazone and

ethionamide have been implicated as a cause of
gynaecomastia® .

Most patients with gynaecomastia generally require no
treatment other than the removal of its cause. Incase of
drug—induced gynaecamastia, discontinuing the drug is
the best cure. Specific treatment of gynaecamastia is
needed when it is causing embarrassment, pain, or
anotional disoanfort and thus interfering in the patient’s
cdaily life. In such cases, suroery canlbe ansidered. In cases
where surcery is not possible, anti-cestrogens (tamoxifen)
or aramatase inhibitors (testolactone) canbe used'.
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