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Introduction :

India hasarich ﬁeritage of medical and -

health sciences as is reflected in the
antiquity of health care and medical
education, practiced since the pre-historic
times. Since the time India attained
independence, there has been a rapid
expansion in the education and training of
practitioners of all systems of medicine.
However, it is being increasingly realized
that there has been a dichotomous growth
of health services and manpower, each
. developing in isolation.and without proper

linkages. in termporal and -spatial
dimensions (l) i

With the dawn of new millennium, one
cannot:but agree with:the observation that
advances in biomedicine during last

centuryhave produced greater impact on -

human health-than all the cumulative
knowledge since the dawn of history. These

exciting developments while unraveling the

enormous potential of scientific creativity,
- also raise ‘issues: which - are more

fundamental How well have these basxc
advances in blO ‘medical knowledge been

translated into their practical applications

to problems of human health and national
welfare. How far. have the physicians
succeeded in fulflllmg the expectations of
the.society, and.in partlcular of the
patients?(2)

Situatxon Analysis :

Asetof followmg profound statements

~may act as a strong motivating force :

@ ‘Health is fundamental to: natlonal

progress in any sphere. In terms of
resources for economic development,
- nothing:can be considered to be of
 higher importance than the health of
the people which is a measure of their
-energy and capacity as well as of the
* potential of man-hours for productive
~ work inrelation to the total number of
~ persons maintained by the nation. For
‘the efficiency of industry and of
“agriculture, the health of the worker is
“an essential con31deratlon : :
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(ii) ‘The output of the industrial worker in

India is Jow compared with that of the

worker in other -countries. The

worker is comparatively low. The loss

caused by morbidity in working time -

is enormous To this must be added the
the State‘ in the provxslon of med1a1
care.’

The statements have a most
contemporary resonance and reflect the
contour and content of newly emerging
branch of Development(al) Economics’,
widely recognized and amplified since the
‘award of Nobel Prize to Dr. Amartya Sen.
However, these statements were recorded
~ several years prior to the time of i university
graduation of most of modern messiahs of
economics, and are from the First National
Five Year Plan signed. by the then Prime
‘Minister of India, Sh. Jawahar Lal Nehru
on December 7, 1952 ). ‘

A major Imk in the nexus between 111-
health, low productivity and low economic
development is the inequitable, inefficient and
poor quality of health services(4). The existing
‘vast health infrastructure for health care
delivery  suffers ' from ~suboptimal

performance; We must recognize that the .

quality of health services, their efficacy,
efficiency, accessibility, sustainability and
accountability depend. ultimately on the
performance of those who deliver the
services. Improving the performance of
health systemin the. final analysis depends
~on improving the knowledge skills,

 education and

: approxxmately 38 million persons are
- currently employed in the health sector
..+ worldwide. Although health expenditure
productive capacity of the agrlcultural’ "

claims an mcreasmgly important share of .
GDP, wage costs account for between 65%
and 80% of the renewable health system -

; expendlture

Hence ‘the need to optlmlze the

"'performance of HRH. There are several

categories of HRH : their role must be
viewed in the context of health-directed
tasks and activities. Broadly. such tasks
mclude

A De11ve1 y of Izea]th care to 1nd1v1duals
and fam111es

“a. Physicians, Nurses, Pharmacists,
‘Dentists, Physiotherapists and

other health: professmnals and
3 paraprofessmnals :

b ‘Tradltlonal healexs trad1t10nal
AR blrth attendants o

B De11 Vexy of Pubhc Health Serwces

Preventive and promotlve health,
environmental health, occupatxonal health

1ndustr1al health.

-One of the important reasons for the
sub-optimal?perform‘ance of health systems
is a major disequilibrium between the
quantity and quality of those assigned the
task of delivery of services under these two
broad categories, with delivery of public
health services at a great disadvantage(5).
Equally, if not more significant, is the poor
quality and inappropriateness of the
training of health

motivation, work culture, and avarlabﬂlty )

of the. health workforce

Health Workforce mc]udes aII human“
resouzces for hea]th The ILO estrmates that

;;,paraprofessmnals and allied health

personnel. Thus the need and ratwnale to
- enhance the quallty of professional education.
- What is the scope of such an endeavour?



“We cannot speak of ‘quality’; we must
speak of qualities. Not only‘are there
different types of qualities, but also there
are different aspects of quality : quality of
input, qyuality of process, and quality ofoutput”.

+While quality of input includes selection
of students 'selection of faculty, institutional
infrastructure, financial resources and
governance, ‘quality-of output reflects the
competence, skills, attitude, motivation,
and behavioural attributes of:those who
qualify as a result of reliable and valid
methods of dssesment. All these yardsticks

provide valid measurements of some -

aspects of the quality of professional
education. However, it is the quality of
process which needs: much sharper focus.
Such measurements can only be validated
against defined standards. Hence the need of
developmg ‘national standards.

Planmng for medlcal educatlon in the
twenty first century must not only be ! n the
context of contemporary needs and
avarlable technology, but must also take
cogmzance of a rapldly transformlng
soc1ety and of the newly emerging
technologres which are settlng the d1rect1on
of poss1ble paradlgm shifts in the near
future. While artlculatmg the thoughts and
addressmg the issues, besides cr1t1ca11y

examine data, whatever avallable one"

needs to be guxded by the w1sdom of
Bertrand Russell who struck a note of
cautlon by statmg “for it is not enough to
recogmze that all our know]edge is, ina greater
or lesser degree uncertain and vague it is
necessary, at the same time to learn to act upon
the Dbes: :hypothes1s without dogmatzcal]y
eving it”(6). Some of the concepts and
contents of med1ca1 educanon have already
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become a dogma; others are in the process
of doing so. The final judgement regarding
the soundness of educational policy
planning for the twenty-first century, shall
be measured by one major yardstick: have
we succeeded in. imparting relevance.and
excellence to teaching and learmng in
-medicine?(7) ;

Relevance of Medlcal Educatlon )

There is an on- gomg shxft in modern
health care: a shift towards an interest in
‘the population as a complement to the
physicians’s traditional concern with the
individual. The major health care problems
of today cannot be understood without -
knowmg how they occur in large segments

~of the populatlon The approprlate goal for
* the health professxonal is the enhancement'

,of health over and above that of preventmg
the dlsease or curing the ill,

While everyone would generally agree
that the essential prerequisites of quality
must be relevance and excellence, what is
exactly intended by the use of these terms?
The role of human resources of health, both
1nd1v1dually and jointly, must be redefined
to make them relevant to prevailing and
prospective health needs, to acquire -
problem solving skills that are socially and
culturally acceptable, affordable and
effective; and to bring out changes:in
professional attitudes towards: greater
social responsxblhty and pubhc
accountablhty Notw1thstandmg such an
overarching view of relevance, it must also
be recognized that at the hlghest level
relevance may aim at collaboration between

medical schools and different sectors of

society so as to ensure that medical
education and research programmes
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effectrvely contrxbute to sustamable socxal
and national development

- What is 1mp11ed by the term excellence?
The Higher Education Quality Control
Couneil, UK tends to describe excellence as
‘The arrangement by which an institution
discharges its corporate responsibility for

-the quality of the teaching and learning it
offers by satisfying itself that its structures
and mechanisms for monitoring its quality
control procedures are effective and, where
appropriate; - they ' promote - the
enhancement of quality’(8).

The author firmly believes that quality
in medical education is a multidimensional
concept, which should embrace all its facets
and functlons teachmg and academrc
programmes research and scho
faculty development, student cou
academic infrastructure mcludmg i rary
laboratories and equipment, services to the
,commumty and above all; the.academic
environment;:.. :

~ . Based on the consensus arrived at the
Consultation arranged by the Education
Commission for Foreign Medical Graduates
(ECEMG) and the WHO in Geneva in 1994,
Nancy Gary, past President of ECFMG,
 USA proposed a Matrix for establishing the
quality of professional education (9). It has
been suitably modified and adapted by the
author to include : s

Admxsszan and suppart of quahﬁed students.

Recrurtment and retention of appropnate
Faculty ‘

 Institutional mission, aims and ObjeCtIVES
‘The curriculum.

Evidence-based professional education.

- judictal:pronouncements

: However

A programme of quaﬁty assurance.

Accountability through academ1r and social
audit. 3 ‘

‘The components of the Matrix need
briefdnnotation; Selection of students must

“"b‘e based on the stated admission policy,
_including a clear statement on the process

of selection. The policy should be reviewed
periodically based on relevant societal and
professional da‘ta,‘to*comply with the social
responsibilities of the institution and the
health needs of commumty and society. As

* this issue has presently become a matter of

state policy, national policy, and also of
which have
become areas of public debate, one must not
rush in where wise men fear to tread.
takmg

cogmzance ~of

medrcal profess ont at tod ,

not prepared to be merely passrv re plents
of medical care. Today people /ant to be
mvolved in decision- makmg ‘rocess that
affects thelr health ‘they want to k
only what is wrong w1th them but also what

) the choxces of treatment are, and what risks

are mvolved To respond with sen31t1v1ty
to this new pat:ent care paradlgm we shall
require a judicious mix of analytlcal

~ reasoning and problem- solving skills. To

these must be added a blend of empathy,
c,ommumcatlon skllls, and a ready
llingness to facihtate partrcipatory



it to say that this requires consideration-and
needs to be discussed thoroughly in the
context of prevallmg tircumstances,

Prec1se, statements of Inst1tut10na1
0als and objectrves must be

must develop a Mission

nce of present and future
health nee s of society, and must ensure a
clear congruence between the institutional
mission and the learning. objectlves pursued
by each department and each member of
the Faculty. In essence, theM1ssmn Statement
. of Faculty of Medicine in any institution is the
conceptual, operational and moral compass. It
is an essential prerequisite for academic
navigation and, as is often necessary, for
midcourse remedial actions. As 1mportant
as the statement of mission, are the

S fgoals and objectives. What do

our goals succmctly and in a

there is a need to comprehend philosophy
of learning. Sir William Broadbent has most
suceinctly described the knowledge
~dimension : ‘there are two kinds of knowledge,
“one consisting in the accumulation and
certification of facts and their natural relation;
the other of a more profound character,
comprehending the underlying significance of
‘phenomena’. The emphasis on the latter

- ensures life-long learning irrespective of the

desrgn of curriculum learnmg must lead to

mandatory Every medical -

e institutional:mission must

students tolearn, and how can

Before dlscussmg currxculum in detaxl ‘
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comprehensmn of underlying significance
of phenomena. It is only through such a
philosophy of learning that we aim at true
education as defined by George Bernard
Shaw : ‘Education is what you remember after
You have forgotten what you have been taught’.
Finally, whatever be the method of
curriculum planning and course design, it
must. be clearly understood that a
curriculum is not a Time Table. It is a vital
force in the teaching and learning of
medrcme and its various constituents need
to,:be understood, (10), These include :

(& Cumculum definition

e "Curriculum purpose and content

~ Goals, objectives, context

e Curriculum development
Principles and Percepts Style, Structure

o  Curriculum organization .
- Basic educational concepts

e  Curriculum design
L Systematrc approach

Furthermore it has to be contmuously
rev1ewed regardmg its effectiveness and
efficiency through a system of feed- back
and evaluation. ‘Curriculum is like water;
Ieave it a]one and it w111 seek the ]owest IeveI :

Academlc staff selection, its retention, :
and continuing development subsequently,
is aweak link in the quality matrix in almost
every institution in the country (11). Every
medical college must have an academicstaff :
recruitment policy. Alternately, every state
may have such a policy based on a collectlve
‘thinking of all institutional heads in the -
state. Policy must have transparent staff
selection criteria mcludmg screntlflc

~ educational, clinical, and managerial merit.

(the proportion of each may vary with the
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job description/task-analysis), as well as a |

~ track record of demonstrable attainments
that foster -a:close relationship with the
mission, goals and objectives of the
institution. While the merit can be graded
by assessing formal ‘qualifications,
professional  ‘experience, ' teaching
“experience, student recognition, research
output, and peer recognition, the issues of
local significance may include gender and
SC or ST status. In essence, the policy must
ensure recognition of meritorious academic

activities including approprlate emphasxs :

on research attainments, teaching
qualifications obtained through attendance
at workshops almed at enhancmg learmng,
track record as a teacher and demonstrable
competence to plan and 1mp1ement an
educational programme. e

It seems that education of educators is

the most deficient component in the matrix

of quality medical education. It is often said
that medical education and politics were the
only professions that did not requiire formal
trammg _Therefore, what is equally, if not
more 1mportant is the Academ1c staff
development A 11felong educatxon requlres
“academic staff to contmue updatmg their
knowledge and improving their teachmg

skills and learning methods. Medical

schools must establish appropriate
academic staff development structures,
mechanisms and programmes. Nat10na1

Academy of Medical Sciences, with a rich

pool of unmatched talent, may initiate
actlon to const1tute a Task Force assrgned

model wh1ch may be rephcated elsewhere

Medlcal pedagogy isbeing challenged
by a wide range of opportunities relating

to technologies that areimproving the ways
in ‘which knowledge can be generated,
managed; disseminated and accessed. New
information technology does not reduce the
need for teachers capable of 1nnovat1on but
changes the1r role in relat1on to the learmng
process '

TS computer can a551st learnmg but
cannot impart the basic tenets of medical

professionalism. Being a professional is

morethan being atechnician. Itisrootedin
our moral nature : it is a matter not-only of
the mind and hand but also of ‘the heart;
not only of intellect and:skill but-also of
character. Plato, in the Meno:poses the
question: Can virtue be taught?(12) He
suggests that all depends on the meaning
of'virtue’;and of ‘teaching’. In:this context;
the ‘virtue' of medicine is the ethics and
ethos of health profession. Students will
develop the knowledge and skills necessary
to make ethically responsible patient care
decision, only when they are in a position
to: recogmze and-emulate the teachers as
role models(lS) s

Robotlcs may enhance motor Skll]S but

cannot be surrogate ‘mentors. As I—Ienry

Adams aptly putit: a teacher affects eternity;
he can never tell where his influence stops. A
true mentor imparts a traditional
perspective, as well as a futuristic potential,
to the career choice and professional
development. Itis nurtured and fostered by
intuitive foresight and exceptional devotion
to new knowledge. Mentor is, and
continues to remain, the trusted friend, the
constant and always encouraging advisor,
and-eternal guide with selﬂe’ss'de‘diCation

o Althoughya‘shght dev1atlon from the
present narrative, it may be of 1mport to put




mentoring in its hlstomcal perspectxve
Mentor is the name of a Greek legend who
isa principal character in Homer’s Odyssey
which describes the Trojan War and the life
and times of Greek King Odysseus also
known as Olysses’ by Romans. When
Odysseus was away from Greece for nearly
20 years, Mentor assumed the role of father,
- friend, and phxlosopher to Odysseus son,

Telemachus. Mentor was an exceptlonally

unselfish man, rich in patience, erudition,
scholarship, and wisdom. Mentor gave

“most of his life to the education and

counseling of Telemachus so that he could
be a' worthy son of Greece. The story of

Mentor and Telemachus illustrates that a -
great and sustained personal mvestment :

lles at the heart of mentormg

Contmumg Professxonal Development
(CPD) designates the perlod of education
and trammg of medical professionals
commencing after completion of basic
medical education and postgraduate
training, thereafter extending throughout
their professmnal working life. The
challenge that faces medical educators i isto
create a mechanism that encourages
personal responsibility for maintaining
competencies, yet can assure society that

this responsibility is being, and has been,

fulfilled. Effective CPD is characterized by
aclearly felt but unmet need, and requires
that structures are in place for reinforcing
the learmng accompllshed

Inherent in continuing professxonal
' development is a learning process which
takes cognizance of evidence- -based
medicine. Nevertheless, it must be
recognized and remembered that evidence-
based medlcme may usher a new era in

National Standards for Medical Education = 91

clinical medicine, but it may best

supplement and not supplant logic and

reasoning as the basis of sound clinical

judgment(13). What s the essence of clinical

judgment? The experiential reasoning may

not be statistically valid nor may it be purely.
deductive, yet it can be equally rigorous. In

the ultimate analy51s clinical Judgment isa
blend and balance of experlentlal personal
and value-based aspects of medical
decision-making with the full knowledge,
but without the rigid application, of
empirical evidence(l4)

In the context of present narrative,
what would be most appropriately
included amongst the proposed ‘methods
and measurable indicators of quality in
medical education. Quality assurance and
appraisal- may: be internal based on self-
evaluation which is an-indication of the
maturity and confidence of an institution.

- The parameters may include evaluation of

incoming students, their scholastic qualities,
academic qualifications, motivation and
attitudes, as well as the assessment of the
faculty and their qualities. The academic
ambience, the curriculum, the support -
infrastructure, the financial resources and the

- faculty compensation constitute additional

critical areas of academic audit as a part of
continuing appraisal. Quality appraisal -
may also be external wherein universities of

' health sc1ences or other natlonal _agencies

may evolve a regional system of
accreditation of all medical schools in a
defined geographicarea. Such an appraisal
may include peer view and site visits,
providing a valid external assessment of
quality, and assisting medical schools in the
attainment and maintenarice of standards of .
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structure, function, and performance. Finally,
there must be a social audit which implies
ability to respond with sensitivity to the
legitimate expectations of society. The requisite
attributes of those graduating from an
- institution may 1nclude the followmg(lS)
'o_, ‘Physmlans must be altru15t1c
o compassmnate and empathzcm caring for
. patients and must be trustworthy and
B tzuthful in all professmnal dealings.

3 Physrcransmust be able to feel obliged .

to collaborate with other health care
~_professionals to employ systematic
k approaches for promoting, maintaining
~and improving the health of individuals
B and popu]atrons

“.Collaboration and functronal cohes1on :

between health care professionalsis sine qua
non for the success of health care delivery
~team. The essential prerequisite for Act
together is Learn together. Multiprofessional
(or interprofessional) education aims at
imparting a task-centred, problem-based
learning: through'
collaboration, based on commonality of
learning modules and instructional
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Management of severe acute pancreatitis
- How far have we e come |
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ABSTRACT

Background The management of severe acute pancreatitis has undergone consrd-
erable changes.

Methods: This review presents our single centre experience in patients with SAP, -
Stratification of morphological severity was based on CECT. Patients with clini-
cally suspected IPN routinely underwent image-guide FNA. Indications for op-
erative treatment-were FINA proven.infection of pancreatic-and extrapancreatic
necrosis, persisting or deteriorating organ failure and/or abdominal complications.
Careful necrosectomy of pancreatic and extrapancreatic necrosis in combination
with continuous, postoperative closed lesser sac lavage was performed; We sampled -
necrotic.pancreatic tissue:(following necrosectomy), and:blood.for cytokines:such
as interleukin (IL-2, 6, 10, 12); tumour necrosis factor (TNFe<), and reactive nitro-
gen 1ntermed1ates ' ' '

‘ Results Our prmc1pal findings from necrotic pancreas were that stimulated T cells
had fewer IL-2 and IL-4 producing cells than controls. Production of IL-2 is less in
alcohoiic and bihary pancreatitls and may indicate the impaired cellular immu- -
e mty and increased susceptibihty to infection seenin AP. We measured-and corre-
' lated the percentages of peripheral blood mononuclear cells that contain IL- 6and
+ IL-12 and compared these with APACHE scores. Patients with severe pancreatitis.. .-
‘had higher IL-6 values and a correlation was seen between IL-6 value and APACHE .
=HI'score and based on our results it seems logical to use both APACHE 1 and IL-
b percentages to assess severity. Monocyte function is affected in AP as shown by .
. reduced HLA-DR numbers and lowered TNF-o producing cells, We also studled“ e
.. the role of nitric oxide and showed sigmficantiy higher levels of RNI as compared .
1o controls RNI levels were higher in patients who developed sepsis (199.5 vs.
C134.7 n mol/ ml) and in nonsurvivors as compared with those of survivors (216.0
vs. 140.1 n mol/ml). Patients with higher serum nitric oxide levels.are at a signifi-: «
: "cantiy hlgher risk of sepsis and mortality Fxfty eight patients underwent pancre-.

Correspondence Dr. J. D. Wig, Professor & Head, Department of General Surgery, P G LM. ER:,
Chandigarh, 160012 Col:-Sangham Lai Oration 2003-2004 delivered at the Annual Meeting of NAMS
at Mumbai, 2004,
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atic necrosectomy after a median period of 28 days after the onset of illness, Preop-
erative image-guided: aspiration and/or drainage was carried out in 41 patients.
The overall mortahty was 29% '

Conclusions: The review hxghllghts the challenges posed by SAP. Rapid advances
are takmg place in the assessment of severity, markers of immune activation, un-
derstanding the pathophysiology of the disease and development of anti-inflam-
matory therapy through targeting of tumor necrosis factor, cytokines,
interleukins and other 1nflammatory medlators Fine needle aspiration of
the necrosis is used to detect microorganisms-and IPN is an indication for
surgical intervention. Enteral nutrition via the naSOJejunal tube or through
a feeding jejunostomy tube placed at the time of necrosectomy has become
the preferred route of feeding and is feasible, well tolerated and does not
exacerbate the disease. Prophylactlc antibiotics with good penetratlon m
pancreatic tissue are recommended in SAP. Surgical necrosectomy is com-
bined with continuous closed lesser sac lavage to continuously remove ne-
crosis and debris. There is variability in both the nature and timing of sur-
gical necrosectomy. The role of percutaneous, radiological, endoscopic, and
laparoscopxc dramage techmques are: bemg deﬁned and show promlsmg

results

Key Words' Severe acute pancreatms acute necrotxzmg pancreatltls

‘cytokmes, organ failure, infective pancreatic necrosis, ‘inflammatory me-

diators, comptited tomography, enteral nutrition, necrosectomy, closed

lesser sac lavage.

INTRODUCTION

Acute pancreatltls (AP) is a relatlvely

: fl tory dis fthepan- 2 ~ :
common inflammatory disease o epan- for AP depend upon the degree of pancre-

-atic necrosis (PN) and the intensity of MSOF
-(5). Several inflammatory mediators have
been documented to be present at increased

creas, predommantly caused by symptom-,

atic gallstone disease and excessive alcohol
intake and is a lethal dlsease . ‘The mor-
tality of severe acute pancreatms (SAP) is. -
as high as 30-40%. Its pathogenesis is poorly

understood. One of the key questions con- -

cerning the pathogenesis is why some pa-
tients develop only a limited local inflam-
matory response whereas others progress -

to systemic inflammatory response syn-

~drome (SIRS) and multlsystem organ fail-

ure (MSOF) 2.3). ‘Pulmonary complications

: ‘have long been recogmzed to account fora
significant number of deaths occurring
. within the fl,rst weekof AP (4). The profiles

concentrations in the plasma of patients
w1th SAP(6). Interruptlon of these media-
tors has the potentlal to. improve outcome

_in these. patients (3). The value of giving
;ant1b10t1cs to. patlents with SAP remains

unresolved (7) Infected pancreatic necro--

:sis (IPN) is a serious complication of AP
' oceurting in 20- 40% of patients and one half



" of all deaths in AP are attributed to IPN

(7,8). Early recognition of IPN by image-
gulded fine needle aspiration (FNA) or ra-
diological evidence of gas followed by
. prompt surgical management is the best
way to reduce morbidity and mortality
(9,10). The main unresolved issues in SAP
include who require surgery, what is the
optimal time to intervene and what tech-
nique should be employed (11-13).In are-
cent survey, no consensus was reached on
optimum timing of : surgery, ‘and only 53%
would operate on a patient with positive
results from FNA (14) A recent study has
suggested that pat1ents with IPN and severe
disease can generally be managed
nonsurgrcally without ¢ compromlsmg prog-
nosis and outcome (15) ‘

: Do we . know more about the pathogen—
esis?

+ The pathogenesis of AP in many ways
presents the same dilemmas that have con-
fronted the clinicians since 1889(16). Fitz’s
(17 contrlbutlons was based in large part
onthe prmcxples of cellular pathology and
presented analys1s of 53 patients distin-
guishing between haemorrhagic, suppura-
tive and gangrenous forms of the disease.
He proclaimed that an operation in the early

stage of the disease is extremely hazardous.
He laid the foundation of our present
knowledge of the pathology, symptomatol-
ogy and treatment of this so frequently and
suddenly fatal dlsease Chiari (18) postu~
lated that the’ underlymg pathophysrologl-
cal mechanism of the’ dlsease was pancre-
atic autod1gestlon the pancreas succumbs
to its own d1gest1ve properties. Op1e (19)
proposed thata gallstone lodged in ampulla
mtght occlude both the common bile duct
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and the pancreatic duct formmg a common
channel that would allow reflux of bile into
the pancreatic duct with activation of pan-
creatic enzymes and pancreatitis, Mayo (20)
described acute fulminating pancreatitis
and referred:to.this as haemorrhagic pan-
creatitis occurring in fleshy alcoholic males.
He reCommended that:if a patientis seen
during the first 48 hours, the abdomen
should be opened and free drainage should
be furnished. He noted better outcome in
pat1ents with subacute pancreatitis and lo-
calized septic accumulations that can be
opened and drained. :

" Fitz described the initial 1njury in AP
as one of oedema white cell 1nﬁltratxon and
mlcrovascular d1srupt1on (17) It has re-
cently become clear that the 1mt1atmg

“events need to be-evaluated at the level of
. acinar cell (1). The key to. mortahty in the

disease is related not to hlstologlcal or mor-
pholog1ca1 changes but to distant manifes-
tations in organs such as lung kldney and
cardiovascular system. Patients may de-
velop MSOF within first week of illness, -
40% develop it later (21 22). Desp1te the dif-
ferences in the 1n1t1atmg trlggermg factor,
the pathophysrologlcal events in the pan-
creas and systemlcally follow a common

* pathway (2). Enormous efforts have been

made to unravel the complexmes and in-
tricacies surroundmg the pathogenes1s of
pancreatltls and SIRS (5 23). The pathway
between the initial pancreatlc mjury the
systemlc response _and organ failure is
mediated by a varlety of 1nflammatory
mediators. in response to local tissue dam-

age (6). It is' generally belleved ‘that

promﬂammatory medlators released play _

‘ an 1mportant role 1n pathogenes1s (24)
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We have tried to examinepossible
mediators in patients:with:SAP: We have
tried to define the cytokine phenotype of
individual T cells ‘and macrophages ob-
tained from the necrotic pancreas: This-has
the advantage of avoiding the pitfalls of
serum cytokine measurements such as the
presence of circulating cytokine inhibitors.
The macrophages isolated from the necrotic
tissue were examined for intracellular
cytokines:to:scrutinize the recruitment of
macrophages :at the affected. site. .In both
alcoholic and biliary pancreatitis CD4+T
cell subsets produced reduced amount:of
IL-2. There were significantly fewer CD4+
T cells in alcoholic disease than i in controls
but were srgnrfrcantly more in bll1ary cases.
Alcohollc pat1ents had more IL-4 produc—
ing cells than the biliary group. There was
a srgmﬁcant difference between the num-
ber of CD4+ T cells that expressed IL- 10 in
controls and the alcoholrc group. No s1gmﬁcant
differences ‘were found in the number of cells
: that expressed IF N-y in the control and bllrary
groups, but these were srgmflcantly more
in the alcoholic group There were fewer IL-

2 producmg CD8 +T cells in alcoholic dis-

ease. There was a srgmfrcant reductlon of
IL-4 posmve cells in alcohol group and a
pronounced reduct1on in blllary group
Cells from alcoholrc group produced more

- IFN. Our results indicate that productlon

of IL 2is less in alcoholic and biliary pan-
creatitis. This reduction may indicate the
1mpa1red cellular immunity and mcreased
suscept1b111ty to infection that is seen in AP.
We also detected reduced amounts of IL-4
in alcoholic drsease and a pronounced re-
ductron in brllary drsease It is conceivable
that durmg the mflammatory process the
expression of IL-4is down regulated (25)

There 'was increased’ release = of
proinflammatory cytokines together. with
reduced IL-10 activity in-alcoholic disease,
while those with biliary disease had a pro-
nounced downreégulation of their anti-in-
flammatory response. The variable devel-
opment of local and systemic complications
could be a‘'resultof such activities, -

‘Our results have shown that local re-
sponse of cytokines varies wrth the aetiol-
ogy of the disease. Brhary group had less
local promﬂammatory response than the
alcoholic group. IL-6 and IL-12 levels were
measured in perlpheral blood cellson day
of admrss1on Percentage of positive cells
for IL 6 and IL-12 were srgmflcantly higher
in SAP as compared to mild disease. IL-12
values were high in alcoholic acute pancre-

" atitis ‘as‘compared to pat1ents w1th b1l1ary

pathology

‘We monitored the cytokine concentra-
tion from the drainage fluid following
closed lesser sac lavage. Increased IL 12 lev-
elsiwere observed:in fluid from both
groups. IL-6 levels were increased in alco-
holic cases as compared to biliary group.
Can these observations be used to stop the
lavage following necrosectomy is difficult
to answer at this stage b

: We have made an attempt to under-
stand the role of lymphocyte monocyte sys-
tem in l1m1t1ng the destructlve process in
AP. HLA-DR expressron on monocytes was
srgmflcantly reduced in SAP Assessment
of mtracellular cytoklnes in immunocom-
petent cells could be a useful tool to study
the relatronshrp between the dlfferent me-
dlators and therr role in cases of
dysregulatlon as seen in APk (26); o




-We correlated the percentages of. pe-
r1phera1 blood mononuclear.cells that con-
tain-IL-6.and.IL:-12 -and .compared with
APACHE Hl score in patients with SAP IL-
6: positive. peripheral -blood. mononuclear
cells reflect the severity of AP, Cutoff per-
centage for IL-6 and IL-12 positive periph-
eral blood mononuclear cells were >25%
and >9% respectlvely Based on our results
it would seem logrcal to use both APACHE
score and IL-6 percentages to assess sever—
ity m AP(27) )

We have studled adhesxon and activa-
tion.molecules in order to evaluate
dysregulation. ICAM. 1 in the pancreas is
a critical link in the development of tissue

injury and organ dysfunction, The adhesion

molecules showed a unanimous rise in the
blood and tissue samples Monocyte func-
tion is affected i in AP as shown by reduced
HLA-DR numbers and lowered TNF—oc pro—
ducing cells (28). '

‘The role of n1tr1c oxide in AP has been
a subject of intense research and contro-
versy. Serum nitric oxrde levels represent
the extent of cytokme response induced by
© pancreatic 1nflammat10n We tried to cor-
relate the blood levels of nitric oxide in pa-
tients with SAP with computed tomogra-
phy severity score and APACHE I scores.
Patients with high levels of nitric oxide in
the blood are at a significantly higher risk
of sepsis and mortality. High APACHE
~score and reactive nitrogen intermediates
(RNI) levels on admission were associated
withan increasing number of organs failed.
RNI levels were higher in those who sub-
sequently developed biliary sepsis. High
RNI levels were associated with an in-
creased risk of mortahty. RNI levels were
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higher in nensurvivor group as compared

- with the survivor group (29).

Several pathologic responses occur in

AP and. include oedema; inflammation,

parenchymatl cell injury and death includ-
ing disorganization of cellular ultrastruc-
ture, necrosis, and apoptosis (1). Ischemia
of tissue in the pancreas participates in the
mechanism of pancreatitis. A recent study
compared the angiographic abnormalities
with perfusion abnormalities by contrast
enhanced computed tomography (CECT).
The correlation between angiography and
CECT demonstrated the vasospasm in
small and medium sized vessels of the pan-
creatic bed led to decreased downstream
perfusion. These areas of decreased perfu-
sion resulted in necrosis in upto 50% of the
patients. The mortality was related directly
to the severity of the vasospasm on the ini-
tial examination (30). Another experimen-
tal study has shown that endothelial nitric
oxide synthase activation (e Nos) leads to
increased blood flow in the pancreas and
in the absence of its activation, the increased

blood flow is blocked, resulting in worsen-

mg of severlty of pancreatltls (31).

Even today the precrse means by whlch
diverse elements induce pancreatitis remain
unclear. A significant morbidity and mor-
tality associated with the disease reminds
us that we are still chasing a destructive
path rather than interrupting or controlling
the events of the disease. The continuing
challenge is to translate the: findings into

treatment strategies. Based on our results

we hope that in future we will witness im-
mune modulation therapy for arresting sys-
temic:manifestations of AP.and to institute
organ support early in the course of the dis-
ease. : _—
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Have advances in imaging:techniques
- changed the evaluation or management of
these patients with SAP?

~Advances in imaging techniques have_

changed the evaluation and management
of patients with SAP (32). The imaging
modality of choice :currently is
multidetector row computed tomography
(MDCT).:The role of imaging in: AP:is:to
confirm the diagnosis, to identify necrosis,
their topographical location and to deter-
mine the presence of complications: (fluid
collection, and vascular abnormalities).
Resolution can only be confirmed by repeat
CT study.CT imaging should be performed
in patients with SAP with persisting organ
failure, signs of sepsis, or clinical deterio-
ration after admission. The early detection
of PN signified severe disease and is used
asa prognostic indicator in the initial evalu-
ation. Computed tomography severity in-
" dex (CTSI) grades the severity of pancre-
atitis on the basis of degree of pancreatic
“inflammation and necrosis and is a signifi-
cant advance in the assessment of patients

with AP, The anatomical site of necrosis is -

clearly better than its crude extent in pre-
dicting the risk of complications (33). Pa-
tients Wlth necr051s in the head of pancreas
have a severe course of the dlsease

CTSI does not correlate w1th the devel-
. opment of organ failure or pancreatic com-
plications. The modified CTSI (inflamma-

tion, necrosis, extrapancreatic complica-

tlons) shows improved correlation with or-
gan failure, severlty, the occurrence of in-
fectron the need for surgtcal or radrologt—
cal mterventlon and hospital stay (34)

* Other imaging modalities that have
~ been studied include magnetic resonance
cholangiopancreatography (35), tissue har-

6

monic imaging(36), and leukocyte scintig-

~ raphy(37). Magnetic resonance severity in-

dex scores correlated with serum levels of
C - reactive protein at 48 hours, duration of
hospitalization, Ranson score, and morbid-
ity from local and systemrc compllcatrons

: In our own experrence CTSI ranged
from 4-10 in 64.4% of patlents Systemic
comphcatrons and culture proven infection
were higher in these patients (p<0. 05). A
recent study has shown that CTSI is supe-
rior to Ranson criteria and APACHE Il score
in predicting acute pancreatitis outcome,
the mortality, length of stay and complica-
tions were higher in patients with a CTSI
>5 than that in patients with CTSI<5(38)7 g

The extent of PN appears to be a use—
ful determmant of prognosrs Mortahty in-
creases. markedly in patients with necrosis
mvolvmg >30% of the gland (39, 40)

o Early detection of vascular comphca~
tion by CT is important (41 43). Massive
haemorrhage after PN results from a rup-
tured pseudoaneurysm severe caprllary or
venous bleedmg may be seen in the 1mme-
drate aftermath of PN “2. :

- Infected necrosrs is dragnosed by CT
gulded.FNA (9). It is recommended that
FNA should be performed 7-14 days after

_the onset of pancreatitis in all patients with

persistent symptoms and greater than 30%

PN, and those with small areas of necrosis
and clinical suspicion of sepsis (44). Image

guided FINA may need to be repeated to
detect IPN. -

'Innovatlons that have 1mproved outcome

;‘, The treatment of SAP contmues to.be
largely supportive: therapy and subse-



‘quently to treat specific complications.
Management has alternated between ag-
- gressive intervention and intensive nonsur-
gical support (45). Treatment currently fo-
cuses on three factors of supposed patho-

physiologic significance. First it is generally -

accepted that secondary infection of PN
constitutes one of the crucial factors in the
progressron from SIRS to sepsis in patients
with SAP. Second recent data suggest that
is possrble to drmmlsh SIRS by giving spe-
cific anti- mflammatory components.

Thlrdly the 1mportance of early intensive
care therapy and organ support is bemg
mcreasmgly emphasized. The fmdlngs ofa
recent study suggest that these patrents can
be managed conservatlvely and surgery can
be avoided without. compromising progno-
sis and outcome. Sixteen patients (APACHE
[I'score 18.1 (11-33),Ranson score 5.9 (4-10)
were managed with medical treatment
alone with a mortality of 12.5%, six patients
recovered without further complications, 10
patients developed single or multlple organ
failure (15). —

The real challenge is the development
of a more accurate predictor of severity.and
organ failure. The determination of the se-
verity is difficult as all methods exhibit a
significant uncertainty. Various scoring sys-
tems have been used to make the predic-
tion. However their value in everyday clini-
cal practice is limited as they are cumber-
some, and requiring multiple measure-
ments (45). Severity is now determined by
Atlanta criteria (46); CTSI ‘(33) and modi:
fied~CTSIf(3‘4)~ el e

Issue of antlblotlc prophylaxrs Infec-
tion of PN can lead to local and systemlc
septic complications Wthh can cause MSOF
and account for a mortality of upto 30%. Its
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~ incidence tends to peak in the third week
‘of disease. Several randomized: controlled

trials suggest that prophylactic antibiotics
can reduce morbidity and mortality in these
patients by preventing pancreatic infections
(47). A recent study has concluded that pro-
phylactic antibiotics did not reduce the in-
cidence of IPN in patients with SAP (7).
Fungal infections appear in 15 to 30% of
cases 9. In our own experience, Candida
infection was observed in 17.9%, and Can-
dida spp. wereisolated from pancreatic tis-

.sue in 36.7% .There is conflicting evidence

regarding association of secondary fungal
infections with the widespread use of anti-
biotic prophylaxis (51,52). However, stud-
jes are needed to accurately quantify ‘the
incidence and risk of fungal colonization,
any association with antibiotic prophylaxis,
and association with a 51gmhcant increase
in mortahty A recent study has shown that
prophylactlc dosage of antlfungal agents
can reduce the incidence of fungal infec-
tions in patlents with SAP (53) There is in-
sufficient evrdence to recommend antifun-
gal prophylaxxs in patients with SAP (10).
Our practice is to use prophylactrc broad
spectrum antibiotics in all patients w1th
SAP which is corroborated by current rec-
ommendatlons (48, 49)

Specxfic antl 1nflammatory therapy
Recent data suggests that it is possible to
diminish SIRS by giving specific antiinflam-
matory components. There is a therapeutlc
window between onset of symptoms and
development of organ failure during which
anticytokine therapy may be successful (10).
The role of many 1nﬂammatory medlators
has been investigated (54). However in
large multicentre trials the role of platelet
activating factor antagonist could not be
confirmed (55,56). The failure of beneficial
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effect may'be due to the fact that patients
had already developed MSOF before the
begmmng of the treatment (10). o
Nutrmonal support It seems loglcal
to meet the calorie and protein requirement
of these patients with SAP to protect intes-
tinal barrier function reducing bacterial
translocation from the gut (57). Timely in-
stitution of feeding is important to prevent
malnutritionandhas been demonstrated to
be safe (1). Evidence has emerged from
clinical trials that enteral nutrition is supe-
rior to parenteral:nutrition (58,59).
Parenteral nutrition is associated with an
enhanced systemic inflammatory response
and increased septic complications (49).
Enteral nutrition by means of a nasojejunal
feeding tube helps in preventing atrophy
of the intestinal mucosa and loss of barrier
_function (10). A recent metaanaly31s has
shown that infection rates, rates of surglcal
intervention and hospital stay were signifi-

cantly lower in those fed enterally (60) A

~recent consensus ‘statement also recom-
mends that enteral nutrition be used in pref-
erence to parenteral nutrition after initial
resuscitation (10). Enteral nutrition modu-
lates acute phase response, improves im-
mune function, reduces mortahty rate and
reduces risk of infections (61). Our current
practlce is to place a nasojejunal feedmg
tube once the ileus has settled down. Fol-
lowmg necrosectomy we routinely place a
feedmg Jejunostomy tube for enteral nutri-
tion. Postoperatlve enteral nutrltlon has

been shown to be safe and to decrease m-»

fect1ous compl1cat10ns (62)

Pancreatlc necrosectomy

The mam contrlbutlon to the overallh

management  of SAP is pancreatic

necrosectomy (8). Surgery is indicated
when there are signs of MSOF, clinical sep-
sis'with no improvement on intensive care

~ treatment, and CT shows extensive areas of
‘PN with confirmation of bacterial infection

by FNA. The principles mclude optlmal
debrldement wrth a postoperatlve manage-
ment concept that maximizes dralnage of
the re31dua1 and ongoing necrosis, and
evacuation of retroper1tonea1 exudates and
debris. Necrosectomy should favour an or-
gan preserving approach and should be
delayed to permlt proper demarcatlon of
pancreatic and peripancreatic necrosis (8).
A recent consensus conference recom-
mended debridement in those with IPN or
abscess confirmed by radlologlc ev1dence
of gas or results of FNA (48)

Several approaches descrlbed areopen
transperltoneal approach  (11-13),
laparoscopic (63), and the extraperitoneal
translumbar approach (64,65). Another un-
resolved tissue is what drainage technique
to use- continuous closed lesser sac lavage
(CLSL) . (12-13), . planned . staged
relaparotomy(ll), and the open packing
technique (66). Rau et al (12) reported an
overall. mortality of 25% following
necrosectomy and CLSL. In our experience
of .58 . patients: whounderwent
necrosectomy and postoperative CLSL; it
was:possible to start irrigation in:48 pa-
tients, the overall mortality was 29% (13).
In another study, planned staged

- reoperative necrosectomy using an abdomi-

nal zipper in the treatment of necrotizing
pancreatitis reported 34% hospltal meortal-
ity (11). Extraperltoneal translumbar ap-

‘proach (64) with periodically programmed

retroperltoneal endoscopy . enables to ex-
plore the retroperitoneal space under direct



visual guidance (avoids contamination: of
the peritoneal cavity). In-a study of 11 pa-
tients, there was no technique- related mor-
bidity and no:subsequent operations
needed, the mortality rate was 27% due to
MSOF, and the integrity of abdominal wall
was preserved (65)

Laparoscop1c technique:
transperitoneal infracolic approach as an
alternative is also considered in'the treat-
ment of PN, Laparoscopic necrosectomy is
feasible with dislocation of the infected se-
questrumn and followed by closed irrigation
oof the lesser sac. The main difficulty is with
evacuation of necrotic material due to-its

“viscous consistency. Out of 13 patients who
‘underwent laparoscopic = pancreatic
necrosectomy, 11 survived and made a full
recovery (63). '

‘Percutaneous necrosectomy has been
introduced to remove debris inaminimally
invasive way (67,68), and is stated to be
more successful later in the course of the
disease . ThlS is mdlcated in patients with
orgamzed necrosis after the acute episode,
after open surgery to remove residual de-
vitalized tissue thereby avoiding multiple
operations, and in patients with devitalized
tissue following percutaneous drainage
(68). In a study of 6 patients undergoing
percutaneous video- assisted necrosectomy,
sep‘sis‘ control was aChieved in all patients
with no mortahty (69) '

, Endoscoplc necrosectomy and:lavage
has added a new therapeutic dimension to
the management of PN and pancreatic ab-
scess (70). The efficacy of endoscopic treat-
ment of pancreatic necrosis and abscess has
been demonstrated (71). Seifert et al (72)
described endoscopic ultrasound directed

with
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transmural puncture into necrotizing pan-
creatitis or abscess followed by tract dila-
tation and repeated endoscopic debride-
mentof lesser sac. Endoscopic therapy was
successful in resolving the infected necro-
sis or the abscess in 12 of 13 patients with
minor bleeding in 4 cases in a recent study
(73). They state that this aggressive endo-
scopic approach expands the potential for
endoscopic treatment in these patients.
However, the effectiveness of endoscopic
therapy needs further trials. '
Acute gall stone pancreatitis (A'G‘P‘)‘

It is still a matter of controversy
whether there is a need for early endoscopic
retrograde cholangiopancreatography and
endoscopic sphincterotomy (ES) in acute
gallstone pancreatitis (74). Pezelli et al (75) .

* evaluated the effect of ductal decompres- -

sion in patients with AGP and common bile
duct stones in two groups: ES within 24
hoursof admission (n=21) and conservative

-medical treatment (n=21). AP worsened in

one patient in ES:;group,in contrastto seven
patients in the group receiving medical
treatment (p<0.02). In another study, early
ES had no impact on the outcome or period
of hospitalization (76). Uhl et al (77) advo-
cate that at least 3 weeks should elapse in
patients with SAP before undertaking
cholecystectomy because of an increased
infection risk. Fagniez and Rotman (78)
have confirmed that early biliary surgery
worsens the prognosis in SAP. Postponing
the biliary operation until after the acute
attack reduces the need for early explora-
tion-and drainage of the pancreas~f(79).
Nealon et al (80) in‘a:retrospective analysis
of patients with moderate to severe gall-
stone associated pancreatitis advocate that
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cholecystectomy be delayed. Delayed treat-
ment is:associated:with lesser chances of
infecting fluid collections and lesser com-
plications of cholecystectomy:. In our expe-
rience; ES was carried out in patients with
jaundice or cholangitis.: ~

Conclusmns

- The management of patlents with-SAP
has changed over recent years with readily.
available imaging and image guided inter-
ventions and improvement in intensive care
unit management. The degree of necrosis
and presence of infection are the crucial
determinants of the outcome in patients
with PN. The primary objective in the man-
agement of patients with PN is supportive
therapy and subsequently to treat specific
complications. Another objective is to limit

- theseverity of pancreatic inflammation and

necrosis and the systemic effects by remov-
ing causative factors, Image guided FNA is
recommended in patients with SAP; greater
than 30% necrosis and those with clinical
suspicion of sepsis. A positive FINA result
or the presence of gas in a collection is usu-
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, ABSTRACT

Our studies of an extensive epxdemlc of encephahtls at Gorakhpur (U.] P ) in 1978 o
_involving large segment of population with hlgh mortality, revealed that the
epidemic was due to Japanese encephalitis virus infection. Etiological dlagn051s
was. based on virus isolation from brain of a fatal case and by serology. Large
number of cases had polymorphonuclear leucocyt051s Our further studies had
~demonstrated the association of production of antigen-specific macrophage derived
* chemotactic factor (MDF) with polymorphonuclear leucocytosis durmg JEV
“infection in patients and in experimental mouse model. MDF is a 10 KD protein
with:plethora of biological effects. Immunological potentialities of purified MDF
~e.g. ability to activate neutrophils, regulate granulocytosis, increase capillary
permeability with leakage of plasma protein, erythrocytes and cellular infiltrate in
brain, lowering of serum iron levels with accumulation of iron in the spleen, degrade
virus via triggering respiratory burst, generation of toxic oxygen radicals and
production of nitric oxide has been discussed and is postulated that this may be
one of the important mechamsms of natural immunity in controllmg the initial
stage of infection.

Our in vitro studies suggest the development of good-humoral-as well ‘as cell
- ‘mediated immune response to JEV experimentally in mice. Followmg infection;’
~:IgMantibodies, having neutralization and haemagglutmatmg activitiesappear first.:
followed by IgG antibodies. JEV also triggers development of cell-mediated
immunity (CMI) simultaneously. The leucocyte migration inhibition test was taken
as.an index of CMI. Passive transfer of JEV-specific antibodies or immune spleen
cells provided short-term protection against challenge infection with JEV. Primary
mfectlon in few is followed by establishment of latent infection both experimentally
in mice and in human cases. Latency is associated with depressed cell-mediated
immune response. We demonstrated for the first time human transplacental
transmission of JEV and developed the mouse model. Our studies had revealed an
mterestmg observatnon of transmxssxon of virus.in.consecutive pregnancnes
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Japanese encephahtls (JE)

JEisthe pr1nc1pa1 mosquito- borne viral
encephahtls in Asia. It iscaused by Japanese
encephalitis virus (JEV), a member of the
family Flaviviridae. It is one of the most

important examples of zoonotic viral .

encephalitis, affecting all age groups with
highest incidence of disease among
. children. The vast majority of JE infections
are inapparent, only 1 in 25 to 1 in 1000
_infections result in symptomatic illness. The
variation could be due to number of factors
“including endemicity, !

flaviviruses and virus strain differences (1)
The virus is found in vast geographic area
and a rising trend in JE cases and spread in
new habitats and environment has been
observed. It is endemic throughout Far East
and South East Asia and recently, has
_spread to other non-Asian regions e.g.
Papua New Guinea and the Torres Strait
Islands of Australia (2). Approximately 3
billion people live in endemic regions and

about 50,000 cases of JEV infection and.

10,000 deaths are reported each year.
Approximately 50% of survivors have
* permanent neuropsychiatric sequelae (3).
. Virus-persistence in the human nervous

system has been reported in 5% of patients -

with JEV associated encephalitis (4).

~JEV is transmitted to humans by rice-

field breeding mosquito, mainly.-Culex -

tritaeniorhynchus. Virus exists between
mosquito-and pigs or water birds. Man is a

" “dead-end” host and plays no role in
perpetuating the virus. Variation of JE

transmission patterns occur Wlthln
individual countries and from year to year.
- In subtropical and tropical endemic areas,

exposure to
mosquitoes, pre-existing antibodies to

risk is present throughout the year with
occurrence of sporadic cases, but is
accentuated during rainy season and early
dry season when mosquito populations are
higher. In temperate regions of Asiaand the
northern tropical regions, JEV is transmitted

seasonally. ’

Presence of JEV has been shown
serologically in different parts of India since
the mid Tifties (5). The virus was first
isolated in 1958 from three sporadic cases

-of encephalitis in Tamil Nadu (6). The first

major epidemic occurred in 1973 in Bankura

and other districts of West Bengal (7).

Subsequently, number of JE epldemlcs have
been reported from states of Karnataka,
Uttar Pradesh, Bihar, Assam, Goa, Kerala
and Haryana (8-10). At present, JE is not
only endemic in many areas, it is also
spreading to na'l've non-endemic areas.

The Vlrus

JEVisan enveloped plus-sense single
stranded RNA virus, approximately of 11
kilobase, and is antigenically related to
other flaviviruses including dengue. It
contains seveyral structural (capsid - C,

- premembrane - prM and envelop-E) and

non-structural (NS1 to NS5) polypeptides,
which are encoded by a single; long open-

‘reading frame (ORF). Nucleotide sequence
" analysis of prM and E gene has suggested

that there are five JEV genotypes (11,12).
Though JEV isolates are grouped in distinct

clusters within each genotype, but no clear
~distinct geographical boundaries appear to
-exist between the dlstlnct clusters (11).
iComplete genomic sequence of the JE
~strains GP78, isolated at Gorakhpur (8) in
* Northern India and P20778 isolated from
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‘Vellore in the Southern India are
phylogenitically closer to the Chinese SA14
isolate (13) than to the Nakayama strain
from Japan.

Pathogenesis:

- Following an infective mosquito bite,
the viral replication may occur locally and

in regional lymph nodes or vascular

endothelial cells. The incubation period is
about 5-15 days. After hematogenous
spread in the host, JEV replicates in number
of ~organs -and generates a rapid
inflammatory: = response  including
peripheral neutrophil leucocytosis and
mononuclear and polymorphonuclear
leucocytosis infiltration in extra neural
tissue (14). Clinically, the infection of JEV
resultsinincreased levels of cytokines such
as macrophage derived chemotactic factor
(MDF), TNF-a and interleukin (1L-8) in the
serum and cerebrospinal fluid (15-17). The
low levels of inflammatory mediators
appear to play a protective role (18) where
as increasing concentrations of cytokines
are related to severity of illness (16). Viral
invasion of central nervous system (CNS)
occurs probably via vascular endothelial
cells (19). Certain neurotransmitter
receptors are involved in the binding of JE
virion to the cells in CNS. The response to
cerebral infection with JEV in mice is
characterized by significant recruitment
and extravasation of immuno inflammatory
cells, predominantly macrophages, T cells
and neutrophils, to sites of viral replication
~in thebrain_(14, 19). Immuno histochemistry
of JE infected human brain tissue indicates
the presence of viral antigen in the
* thalamus, hippocampus, substantia niagra
and medulla (20). The host response to

infection is central to the effective control
and: ultimate clearance :of invading
pathogens.

JEV infection ranges from a febrile
headache syndrome to an acute and
possibly fatal encephalitis.-Neurological
sequelae is present in about 30 ~ 50% of the
survivors (21). Viral persistence in the
human nervous system has been reported
in approximately 5% of patients with JEV
associated encephalitis (4,22)..

Clinical Features:

- JEV being a neurotropic virus, targets
the CNS and the clinical picture varies
according to the severity of CNS
involvement age, nutritional status of the

affected individual and on the degree of

neuronal maturity as well as of the presence
of intercurrent infections (23). In endemic.
areas children below 15 years of age are
most commonly affected. The incubation
period in man varies between 1 to 15 days.

“The course of JEV infection can be divided

into 3 stages. The prodromal stage (1-5
days), acute encephalitic stage (6-10 days)
and convalescent stage. The prodromal
stage is marked by abrupt onset of fever,
malaise, anorexia, headache; nausea and
vomiting without involvement of the CNS.
Although spontaneous recovery from this
stage is known, the disease may progress
to the acute  encephalitic stage which is
characterized by signs of involvement of
CNS. Onset of this stage is rapid with fever,
headache, nuchal rigidity, convulsions,
altered consciousness progressing to coma.
This is followed by appearance of focal
meningeal and extrapyramidal signs; such

-as dull mask like face, muscular rigidity and

cranial nerve palsies. During convalescent
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stage neurological signs tend to improve
and patient either becomes normal or may
develop sequelae. Features suggesting of

“Parkinsonism (24) or Guillen-Barre
Syndrome (25) may occur,

Immune Response:

" The host defence in JEV infection is
mediated by the cooperative activity of
various components of phagocytic cells and

different subsets of B-and T effecter cells.

Though the relative contribution of
individual components has not been:well
understood, the innate immune response,
after primary JEV infection, plays an
important role in the restriction of infection
or clearance of invading pathogens. JEV
infection stimulates macrophage derived
" neutrophil chemotactic factor (MDF)
production (15), which is involved in early

host defence (18,26). Humoral immunity is ‘

an important component of immune
response to JEV. First, there occurs IgM
response usually within 7 days of infection.
Early appearance of IgM antibodies in CSF
has been correlated with favourable
o outcome in JE (27). This is followed by
appearance of IgG antibodies. Experimental
* studies in mice have shown that passive
transfer of anti JEV polyclonal as well as
monoclonal-antibodies provide protection
against JEV-infection (28,29), while presence
of JEV specific immune complexes in CSF
has been associated with fatal outcome (20)

~The* development of-cell mediated
immunity has been demonstrated
‘experimentally in mice and linked with

recavery from JEV infection ‘as adoptxve

transfer of immune spleen cells provides
protection against JEV challenge (28).
- Induction of JEV :specific memory T cells
‘after primary JEV infection has been

 demonstrated (30,31). JEV also generate

protective cytotox1c T lymphocyte response
(32) ~

Diagnosis:

In JE, during acute encephalitic stage
peripheral blood counts show leucocytosis
with neutrophilia. There is elevated
cerebrospinal fluid (CSF) pressure, CSF
examination shows marked pleocytosis (cell -
count 10 to 980 X 10¢/L), mild elevationin
protein ~level and ‘normal : glucose

. concentrations. The electroencephalogram.

(EEG) shows diffuse theta and delta waves
burst suppression and epileptiform
activities, but these features are non specific.
Brain:computed:tomography-(CT) and
magnetic resonance imaging (MRI)
techniques may be helpful indistinguishing
JE from herpes encephalms (33).

Conflrmatory dlagn031s of JE can be

carried out either by virus isolation or

demonstration of antigen or by serology in '
CSF, blood or other spec1mens Virus -
isolation from blood is rare, however virus
could be isolated from CSF during acute
phase of illness or from brain tissue in fatal
cases by inoculation of specimens
intracerebrally into infant mice, or various
cell cultures or toxohynchltes splenders '
larvae (34). Identification of virus is carried
out by neutralization test or indirect
immunofluoroscence test using JEV specific
monoclonal antibiodies (35) or ELISA test.
The isolation of virus is correlated with | poor
prognosis (27). A number of sensitive tests
described for rapld antxgen detectlon inCSF -
are reverse passive haemagglutmatxon test

‘for detection of soluble antigen (36) on

immunofluoroscence tests for detectlon of
cell bound antigen (35). ‘
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Conventional serologic tests. are
haemagglutination inhibition. (HAI),
‘neutralization and complement fixation
tests. Demonstration of four fold or greater
rise in HAI antibody titres in acute and
convalescent serum samples is widely used

‘antibody detection method for JE diagnosis.

Cross reactive antibodies with other
arboviruses make serodiagnosis difficult.
IgM antibody capture ELISA (Mac-ELISA)
is the method of choice to demonstrate virus
specific antibody in CSF / blood in early
phase of illness. Nitrocellulose membrane
-based 1gM capture dot enzyme immuno-
assay - (Mac- DOT) ~and antibody
radioimmuno assay .are some. latest
antibody detection methods. A reverse
transcriptase polymerase chain reaction
" (RT-PCR) has been used for rapid detectlon
and identification of JEV (37) il
Treatment & Control:
‘ ~ For JE treatment no specific antiviral
~therapy is available. It is ‘essentially
symptomatic. Maintenance of fluid and
‘electrolyte and good nursmg care is
essential. Control of pyrexia, seizures and
cerebral edema is necessary Control
measures are almed at the vector, vertebrate
animal host or susceptible human
population. Vectm control can be achieved
by reducing mosquito breedmg which
‘include draining out of stagnant water and
'spraymg or fogging with msectxcrdes such
-as pyrethrum and malathlon '

Vaccmes s

~ The main strategy for’ control of JE is
-vaccination of susceptible ‘human
‘population, which involves three main
~aspects-such as age of the individual, cost

of the vaccine and immune response to the
JE.-Three main types:of vaccines are
currently in:use and different-approaches
for development of new effective vaccines
are in progress. :

- Mouse brain inactivated vaccines:

The inactivated mouse brain derived
vaccine is prepared by injection of the JE

wvirus into infant mouse brain. The purified

vaccine is in use since 1968. It is effective in
practically eliminating the disease. As the

-two strains of JEV may be in circulation, a

bivalent vaccine has been developed in
1984. Subcutaneous injection of vaccine of
1ml in adults and 0.5 ml in children below
3 years of age is recommended. For effective
protection three doses are recommended
over a period of 30 days (days 0, 7. and 30),
followed by a booster one year later and
subsequent vaccmat10n every 34 years i in
endemic areas.

, Cell culture derlved mactlvated vaccine;

An effectlve mactlvated cell culture
vaccine (Chinese SA-14-2 strain) for the
control of JE has been used in China since
1967. Inactivated JE vaccine is producedin
primary hamster kidney cells and is
administered to children aged 6-12 months -

‘intwo.doses spaced. 1 week apart followed

by:-a booster:.dose:in second year (38)

L1ve attenuated vaccme

- An effectlve mexpenswe llve
attenuated JE vaccme has been developed
using SA 14-14-2 strain of ]EV in primary
hamster kidney cell line. and is in use in
China. It is safe with few untoward
reactions. The effectiveness of two doses of

‘vaccine given 1 year apart is 97.5% and that
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of one-dose is 80%. Protectionlasts atleast
for 5 years (39). Various studies are directed
- towards the development of the newer JE
vaccines. Pox virus (Canary pox and
vaccinia) based JE recombinant vaccine has
been constructed (40). In recent years
subunit vaccine have been developed to
induce protective immune response against
JE:‘Immunization with ‘recombinant

plasmid DNA vaccine containing the JEV -

- prM and E genes elicit neutralizing
antibodies against JE virus (41). A chimera
vaccine (ChimeriVax-JE) in which the
structural proteins prM and E of yellow
fever (YFV 17D) are replaced with those of
JEV SA 14-14-2 vaccine strain is under
evaluation as a'candidate vaccine against
JEV (42). However, all these approaches are
in‘the experimental stage and need further
evaluation. - : e

* Virus - host interplay during JapaneSe
encephahtls vn‘us infection :

In one of our initial study of an

‘epldemlc of encephahtls which occurred in
Eastern districts of UP during post monsoon
season in 1978, involving large segment of

- population with high fatality, we
investigated large number of the cases
admitted in different hospitals of
Gorakhpur.and Deoria. The etiological
diagnosis of JE in these patients was
established either by isolation of virus from
CSF or brain or by demonstration of antigen
in CSF by indirect immunofluoroscence or
by the presence of virus specific IgM in
serum or four fold or greater rlse in
antlbody txtre inserum.

Leucopema with lymphopema 1s a
frequent feature of most of the viral
mfect10ns while JEV mfection. results

polymorphonuclear leucocytosis with.
variable effect on different components of
the peripheral blood leucocytes (44). To
validate the clinical observations, mouse
model was developed. One set of our
studies'had shown that after JEV-entry the

~ host virus replicates in-a number of organs

and generates a rapid inflammatory
response with mononuclear and
polymorphonuclear:cells-infiltration in
various tissues (14). Figure-2 shows the total
leucocyte - counts “and  percentage
neutrophils:at:different periods in the
peripheral blood of JEV inoculated mice
(i.p.) JEV infection induced leucocytosis
with neutrophilia. The mean count in JE
infected mice was 20,000+ 580/mm?® on day
11 after inoculation, while in normal

“controls it was 8;400+212/mim?. There was
~a significant rise (p<0.001) in percentage

neutrophils in JEV infected mice (60+1%)
compared with controls (21 + 3%) (43).

The mﬂammatory response within the

central nervous system in viral encephahtls
-is regulated through anetwork of cytokines -

and chemokines. Chemokines are a family '

“of small (=8 to 14 KD), structurally related

chemoattractant cytokines that are.

,produced upon activation by different

cellular sources like T cells , monocytes,
microglia, astrocytes, fibroblasts, epidermal
and endothelial cells (46). Chemokmes are
important regulators of leucocyte
trafficking to sites of immune challenge or
tissue damage (47,48). The chemokine fall
into four categories which are defined by a

_cysteine motif: CXC, CC, XC and CX,,
~where C is cysteine and X is any aminoacid
-residue. The CXC chemokine sub famlly

mcludes mterleukm 8
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The mechanism of neutrophil -

leucocytosis in Japanese encephalitis virus
infection is not known. Present data
. demonstrate the production of a previously
unrecognized neutrophil chemotactic
cytokme secreted by the macrophages in
spleen durmg JEV infection. Fxgure -3
shows that the maximum productron of
,neutrophll chemotactlc activity was
obtained on day 6 followmg inoculation of
0.3 ml of 10 LD, of JEV 1ntraper1toneally
(mean mlgratlon / hpf=139+1.9). T

" delineate the cell type respons1ble for

chemotactic act1v1ty in vitro, normal mouse
splemc macrophages, T and B lymphocytes
(5x106 cells/ml) were cultured and
stimulated with 10° LD of JEV. ‘The
‘ chemotact1c act1v1ty was obtamed by JEV
stimulated macrophages only while T and
B lymphocytes supernatants failed to attract
neutrophlls On purrflcatlon of macrophage

derived supernatants (MDF) on Sephacryl-
- §-200 cotumn (Fig. 4) and further on Pep-S -

column, it migrated as a single band of 10 k
‘Da on polyacrylamrde gel (15). The MDF
_‘reacted specrfrcally with anti-MDF antisera
on Western blot. MDF was found heat
resistant and show no change after 4h

incubation w1th proteases It results distinct -

'leucocytosm with neutrophllla after
. pur1f1ed MDF 1noculat10n in mice (Tablel)

Further ourstudies have demonstrated '

that infection of JEV results in increased
level of cytokines such as macrophage

derived chemotactic factor and interleukin- _

8 (IL-8) in serum and cerebrospinal fluid
(CSE) of JE patients (17), JEV stimulates
human peripheral blood monocytes
(hMDF) which secrete a chemotactic
cytokine named as hMDF which generates
~arapid inflammatory response including

neutrophil leucocytosis. Figure-5 shows the
presence of virus induced hMDF by
immunoblot assay in more than 80% of
acute phase sera of JE confirmed patients.
The observation revealed that mortality rate
increased with increasing concentrations of
1L-8 in:the serum and cerebrospinal fluid

inJE patients(Figure 6):(17).

In another set of experiments the role
of MDF in the pathogenesis of JE and its
effect on the integrity of the blood - brain

ibarrxer was studied. Our f1nd1ng
demonstrated that JEV along with MDF
could cause an alteration “in the

permeability of the blood brain barrier
resulting in the leakage of plasma protein
bound Evans blue dye and radiolabelled

'erythrocytes in brain. Flgure 7 shows [*'Cr]-

labeled erythrocytes and leakage of Evans
blue dye in the brain of mice at dlfferent :
perlods after JEV 1noculat1on (i c) The
maximum erythrocyte and dye protein .
leakage occurred at day 6 after JEV
infection, while with MDF the leakage was

at 1 hour post : moculatlon (figure 8), Wthh
‘d1rectly correlated w1th the maximum

productlon of MDF in vivo. Complete '

: ‘restoratlon of the integrity occurred by 4h

(19). In other set of experiments, the effect
of MDF in l’l’llCI‘O vasculature durmg JE.

infection was studied. Flgure 9 shows the

mtradermal 1noculat10n of MDF i 1n rabblts

~caused [*'Cr]- labeled neutrophll emlgratlon

and peak accumulation of neutrophlls into

‘the 1nJected sites at 1 hour following MDF

moculat10n (49)

Further observat1ons had revealed
significant fall in serum iron levels during

~JEV infection in humans (35) and in mice
- (14). To address the mechanism for
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hypoferraemia our studies revealed that
- JEV induced MDF was associated as
possible regulator for the lowering of the
serum iron’levels in mice. The findings
presented in table 2 showed that purified
preparation of MDF caused: significant
depression (42%) in-serum iron levels as
.measured after 24 and 48 hours after
inoculation. Further, the iron staining of
MDF inoculated mice spleen has revealed,
increased iron deposition within splenic
macrophages at 24 and 48 hours, which

- gradually declined at 72 hours after IVIDF k

mjecuon (14)

- Host defence mechamsm durmg JE
infection:

The host response t to infection is central

to the effective control and ultimate
' clearance of mvadmg pathogen The

o response to. JEV infection in mice is .

characterlzed at the patholog1c level by
significant recruitment and extravasatlon of
~immuno - 1nf1ammatory cells,
predommantly macrophages, T cells and
neutrophlls to sites of viral replication in
spleen as well as the brain (14, 19) The
neutrophil and macrophages are key
effector: cells 1nvolved in early host defence.
The role of neutrophlls in antiviral defence
has been scarcely studied. It may act as
effector cells in antlbody dependent cell
cytotox1c1ty (ADCC) as seen in herpes
srmplex virus infection (50) or release of

1nterferon like substances in response to

certain viral antigen (51), or degrade the
virion (52). One of our studies was
undertaken to explore the contribution of
neutrophils towards host defence against
~ Japanese encephalitis virus. The ability of
neutrophils to degrade the phagocytosed JE

virion, via triggering the respiratory burst
and generation of toxic radicals had been
1nvest1gated : :

In order to establrsh the 1nteractron of
neutrophlls with partrculate (virus) or
soluble substances (MDEF) in activation of
oxidative and non- oxidative mechamsrns
the phagocytic activity of normal

neutrophils, exposed to purified JEV and

MDF at different time periods was
measured. Figure 10 shows that MDF

'stimulation increased the phagocytosis of

virus at 60 minutes as compared to JEV
alone. The phagocytosis triggers the
activation of the oxidative signals with
generation of superoxide anion
Neutrophils were stimulated in vitro with
5 ug of MDF and superoxide generation was

evaluated. Neutrophlls treated with MDF

elicits rapid (max1mum at. 30 sec)
respiratory burst (mean value = 0.23+ 0. 08
nM/min/10° cells p<0.05) as compared to
control (mean value 0.12+ 001 nM/min/
10° cells). A series of experlments showed

that subsequent formation of hydrogen
‘peroxide via activation of NADPH with

concomitant release of myeloperox1dase
which peaked on day 7 post JEV infection
comcrdmg with the max1mum productlon ,
of MDF. The respiratory burst was

abrogated by staurosporine (protem kinase ’
C inhibitor) indicating that neutrophil

activation and signal transduction by MDF

are dependent on protein kinase C (26,53).
We have also observed that it acts in Ca-
dependent manner. The data indicate that

'MDF showed significantly increased

capacity for induction of respiratory burst
and appears to be the central mediator for

‘production of oxygen metabolites of
neutrophils during JEV infection (54).
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- Degradation of viral protein and RNA.

Further experiments were planned to

' explore whether the phagocytosed virus is
actually degraded by neutrophils. In
studying degradation of viral glycoprotein,
neutrophils  (3x107 cells / ml) were
incubated with 30 pl of purified (3S)
Methionine labeled virus in presence of
serum for 1 h, treated with TX - 100 and
layered onto 6% (W/V) sucrose. The time
dependent degradation of the viral protein
in the neutrophils was measured and
- compared with MDF prestimulated and
similarly treated neutrophlls The findings
~summarized in Figure 11 ‘show that
significant degradation of viral protem

occurred at 120 min (44 +5%, P<0.05). The |

percent degradation at the same time was
higher (62 + 3%) in cells prestimulated with
-MDF. However, a part1a1 inhibition of viral

protem degradatlon enhanced by MDF was

observed followmg pre treatment of cells
with staurosporme To confirm viral protem
degradation SDS- PAGE ‘was performed
which showed presence of low MW
proteins as compared to normal JEV protem

pattern. For studymg the degradation of '

viral RNA the: neutrophils (3X107 cells/ml)
were incubated with (H) - Uridine labeled
~ virion and TCA precipitable radioactivity
was measured 60 and 120 min later:
Findings summarized in Table 3 show
substantial viral RNA damage at 60 minutes
in neutrophils. The percentage viral
- degradation was significantly higher at 120
minutes of incubation (P<0.05) (26).

{ Ant1v1ral effect of Nitric ox1de e

Nitric 0x1de (NO) has emerged as.an -

important intraand mtercellular regulatory
molecule, which plays important roles in

immunological pathways inthe mediation
of central and peripheral nervous system
functions..NO has been implicated as a
mediator of anti viral host defence. Many.
cells (macrophages, neutrophils, neurons
etc.) are able to produce NO through the

enzymatic conversion of L-arginine to L-

citrulline by nitric oxide synthase (NOS), in

- presence of NADPH. Three isoforms of

NOS have been identified. Two are
constitutively expressed Ca? dependent .
forms (cNOS), found in a variety of cell
types, including neurons (nNOS) and
endothelial cells (ecNOS). The: other

-isoform, an inducible Ca?" independent

form (iNOS) has potential to generate NO
for extended periods of time. iNOS
expression is significantly induced by
lipopolysacchride or cytokines, TNF-aand

- IFN-y,in a variety of immtino inflammatory
. cells, including macrophages (55). iNOS

may play a role in the antimicrobial and *
antitumor functions of the immune system.
Cytokine inducible NOS is expressed by

~microglia and astrocytes, which implies a

possible role for the enzyme in central
nervous system host responses. A series of
experiments were performed to study the

-ability of JEV and JEV induced MDF to

modulate NO activity in brain and the
possible antiviral effect of NO during JEV
infection. Figure 12 illustrates that splenic
macrophages of JEV infected mice produce
maximum NO in vivo at day 7 post

» infection. MDF induced NO production

was dose dependent and maximum at 60
minutes after MDF treatment. The response
was sensitive to anti MDF antibody
treatment and the nitric oxide synthase
inhibitor N®- monomethyl ~L-arginine (L-
NMMA) Inorder to: ascertam theantiviral
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role of NO:on JEV-infection; ‘mice were

pretreated with L-NMMA followed by JEV:

inoculation. Data summarized in Figure 13
show that L-NMMA treatment significantly
increased the mortality in JEV infected mice
- as compared to control (56). -
Nitric oxide synthase in JEV infection
~ The ability of JEV and JEV induced
MDF to modulate nitric oxide synthase
(NOS) activity in brain and tumor necrosis

factor (TNF-o)- and the possible anti viral
~role.of NOS during JEV infection-was

investigated. The data presented in-Figure

- 14 show that the total NOS activity in brain

increased gradually from day 3 and reached
apeak onday 6:(176.2+12.2 pmol/min/mg.

protein) in JEV infected mice as compared
to controls (p<0.001). There was no

k significanf,alteration in the ¢cNOS activity:
(99.3+ 8.9 p mol/min/mg protein)

" throughout the study period. The control
mice, exhibited total NOS activity of 1181+

10.1 p mol/min/mg protein, cNOS activity:

of 5.2 + 0.6 p mol/min/mg protein. The
regulatory role of MDF in the modulation
of NOS activity in brain was evaluated and
finding revealed that maximum NOS
activity in brain was at 60 min p.i. and this
increase was mainly due to the induction

of iNOS. Figure 15 shows NOS protein

expression by immunological analysis: at

different time intervals. A time dependent,
increase in NOS protein expression after
MDF treatment was observed at 30 min,
with maximum expression at 60 min post -
: gnoculatxon No,slgm,ﬁcant ‘alteration in
¢NOS protein expression was observed.
Pretreatment;of JEV:infected mice with L-

NMMA increased the mortality, as evident
from  reduced mean survival time.

Cytokines:are ootent' modulators of iNOS

- during viral infections and play a pivotal

role in regulating the protectlve immune

_response. The enhanced level of TNF o

observed in the early phase of JEV 1nfect10n
which correlated well with the enhanced
activity of iNOS (18).

Antiviral effect of DDTC <

Dyie‘thyldi‘thiocarbomate (DDTC), alow
molecular weight dithiol, has been

~described as an immuno modulator and

shown to be effective in several disease
condltlons Therefore, we studled the.
therapeutlc aspect of DDTC in prov1d1ng
inhibition of JEV mfectlon DDTC tested at
various doses (10-100 umol /kg/ i.p.)
revealed that administration at low.
concentratxon (10 umol/ kg/ i.p.).
prolonged the average survival time (AST)

“of mice 1nfected with lethal dose of JEV The

low ‘dose also prov1ded >80% survival 1n“ _
sub- cllmcal (IOJ LD, i.c.) JEV infection

(F igure 16). Admlmstratlon of DDTC to JEV

infected mlce enhanced the inducible nitric
ox1de synthase (1NOS) act1v1ty in braln
Thus these studles demonstrate that early
non spe01f1c protectlon agamst JEV is’

~ mediated by the co-operative. act1v1ty of

reactlve ‘oxygen and mtrogen metabohtes
(57).

I—Iost defence agalnst v1ra1 mfectlon is
a complex phenomenon. The antibodies
and the cell mediated immune response

" produced after jJE,V‘infection (Figure 17, 18).
- A series of our studies have:shown that in

JEV ‘infection the antibody and cell
mediated immunity afford specific
protection. It triggers transient protective
cellmediated immune response and

“induces delayed type hypersensitivity (28).
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The CD4 and CD8 cells are thought to be
important: JEV. has the ability to.establish
latent infection in mice (58), which is
associated with defect in cell mediated
~ immune response (59). JE virus also
- stimulates the formation of IgM and IgG
antibodies both in human and experimental
animals  with neutralization and
- haemagglutinating activity (Mathur et al,
1983a). Passive transfer of anti-JEV
polyclonal.or monoclonal antibodies
provides: protection against JEV:infection
(28,29). The accelerated generation of
secondary immune response following JEV
~challenge in latently infected mice due to
the presence of antigen specific memory B
and T cells is seenin JEV infection. -

Transplacental transmlssmn of virus
durngE infection

- Few viruses have the ablhty to establish

simultaneous infection in both the pregnant
~ female and the foetus in utero. Durmg an
extenswe epldemlc of JE in Gorakhpur in
1978 the human transplacental
transm1ssxon of v1rus has been

demonstrated for the f1rst time (60). -

Recently it has been described for West Nile
~ virus as well (61), therefore ultrasono-
graphlc examination of the foetus is now
* recommended if maternal illness due to
West Nile virus occurs durmg pregnancy
(62). We have developed the JEV mouse
model to validate the clinical observations.
The experimental studies in mice have
shown the variable effects of JEV. virus
1nfectlon on the foetus at different penods'
of gestations. JEV infection during first
‘week of gestation led a slgmﬁcantly h1gher
number of abortions, still births and
- neonatal deaths, as compared to infection
during the third week of gestations (63).

'Development of hydrocephalous, runling '

or.retarded growth in-haby mice has been
noted three to four months after birth. JEV.
can establish persistent and latent infection
in humans as well as in mice (58, 22) and

“could transmit the virus to the-féetus in

consecutive pregnancies (63). Latently
infected mice showed poor cell mediated
response-(59). Persistence of JEV in
cerebrospinal fluid upto 110 days post
infection can occur along with high titres
of IgM and neutralizing antibodies (20).

Conclusion and future directions

The emerging picture based on our
research  findings = exhibit complex
interactions between functional characteris-
tics of virus and host immune system
mediated in part by Macrophage derived
factor (MDF). These interactions between
virus and host have been the subject of
many classical studies that have now
progressed to the molecular level as well.
However, this model should also be viewed
cautiously in light of regional differences
in the genetic makeup of the human
population and the circulating viral strains.
There are many secrets to these interactions
that must be discovered. It is hoped that

further research in the context of ongoing

prospective studies, using newer molecular
andimmunological techniques will achieve
this potential. As a better understanding of

- the immune response to JEV in the context

of d1sease as well as vaccine- mduced
protectvlon_ becomes available, ‘tk,he ability o
control the growing worldwide;,burden of
JE will hkely be 1mproved ‘ '
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FIGURE 1. Showing areas where JE has been reported
(Courtesy : Tiroumourougane et al, 2002)
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FIGURE 2. a Total leucocyte counts and @ percentage neutrophils at different periods in the
peripheral blood of JEV i.p. inoculated mice. Each value represents means + s.e. from five mice. -
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 FIGURE 3.’Spleen cell neutrophil chemotactic activity at different periods of JEV-primed mice (a),
- normal mice (A). FMLP (107') (®) was used as positive control and MEM (o) as negative control. Each -
sample was tested in triplicate with neutrophil migration counted in five to seven high power field.
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FIGURE 8: Radiolabelled erythrocytes and ,

leakage of dye bound protein in the brain of mice .
at different periods after MDF inoculation, Dye-
protein leakage was determined spectrophome-
trically. Whole brain.was scanned .in .a gamma

*_counter to determine the leakage of radiolabelled
- erythrocytes, and ¢.p.m./brain is presented. Each

point represent mean + s.e, from 12 mice.
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- FIGURE 10: Demonstratlon of number of JEV posmve 1mmunoﬂuorescent cells at different time periods ‘

after JEV (W) or costimulation with MDF and JEV (&4 ). Control cells (C) were stimulated either with

- MDF () or normal macrophage culture supernatant (). IF positive cells were counted in 100 high
power-fields (hpf). Values are presented as mean + SE of triphcate experlments
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FIGURE 11: Vlrus degradation in neutrophlls (©) JEV only; (m) cells pretreated wnh MDF; (O) cells
pretreated with staurosporine and MDF. Neutrophils were ‘assayed in their ability to degrade viral
protein at different time periods 3 x 107 cells/60 pl were incubated with (*S) labeleld virus for 1 hat
37°C. % degradation was measured at different time periods as follows : % degradatlon = cpm in

supernatant x:100/cpm in pellet + supernatant. Each value represents mean + SE of three experiments.

'NO production (um/ 107 cells)

FIGURE 12: Production of NO by spleen cells of JEV moculated mice. Group of mice were moculated

- with JEV intraperitonially (i.p.). Spleens were harvested at different time periods, ‘a single cell
*suspension was prepared (10 x 10° cells/ml) and cultured for 24 h at 37°C. NO production was
assayed in the cell free culture supernatants (M) .as described in Matenals and methods. Control ()
mice were moculated thh normal mouse bram suspensmn Values are presented as A M + SD from
10 cultures ‘ :
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Normal mouse macrophage cultures were pretreated with 100 um L-NMAA for indicated time periods
followed by inoculation of 5 ug MDF for 60 min at 37°C. Control group of cells (*) were treated with
MDF¥F only. Cells treated with L-NMMA for different time periods were used for background values.
NO production was assayed as described in Materials and methods. Results are presented after

deduction of background values as A, I\/I +SD for elght cultures
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- FIGURE 14: JEV-induced NOS activity in brain. Groups of mice (n = 10} were 1noculated with 0.025
ml of 102 LD, JEV (ic) or normal mouse brain suspension (for control). NOS activity was assayed in
brainon dlfferent days p.i. as described under Materials and Methods. The NOS activity was expressed
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«iNOS

C

Time post inoculation (min) .
FIGURE 15: iNOS protein expression after MDF treatment Groups (n = 10) of normal mice were
inoculated with 5 ug of purified MDF iv and NOS protein expression was assayed at different time

intervals post MDF inoculation by immunoblot analysis as described under Matérials and Methods.
Control mice were treated with normal mouse macrophage culture supernatant in place of MDF.

FIGURE 16: Surviv;\l' of JEV-infected mice treated with various doses of DDTC or placebo
: i ~}= JEV + Placebo -
@~ JEV + DDTC (100 pmol/kg/day)
=k~ JEV + DDTC (50 pmol/kg/day)
-4~ JEV + DDTC (10 prmol/kg/day)
- =0~ DDTC (10/50/100 pmol/kg/day)
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g Grops of mice (n = 20) were mfected with lethal dose of JEV (10> LD50 i.c.) followed by adminisration
with different concentrations of DDTC (10, 50, and 100 pumol/kg/day, i.p.) until the animal died,
Control groups (n = 20) consist of similarly placebo-treatment JEV-infected mice or mice treated with
- different-concentrations of DDTC alone: The survival rate 'of mice was monitored daily for 3 weeks.
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FIGURE 17: Leukocyte migration inhibition'of spleen cells of mice on different days after intraperitoneal
(®) or intracerebral (A) inoculation of JEV. Each observation represents the mean value with its
standard error from multiple readings from five mice. - '

FIGURE 18: Antibody plaque-forming cells in the spleen of mxée on different days after intraperitoneal
(®) or intracerebral (A) inoculation of JEV. Each observatlon represents the mean value with its
standard error from multiple slides from flve mice. ~

‘Table 1: Peripheral blood leucocyte counts in MDF in‘ovculated mice

Time post e - Total leucocyte - Neutrophil
inoculation (h) 3 - counts (per min%) : counts (%)
1 980x419 635
2 o V 13100 4 575 i, i 50D
s L 10228 + 256 ' 4241
Control ~ 8600116 e 2842

The mice were injected with 5 ugof purlfled MDFi.v. Total leucocyte counts were done and
smears were prepared from each mouse from tail vein at different 1ntervals The values are
expressed as mean of 7-9 mice + s.e.
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Tab]e 2 Effect of macrophage- derlved factor (MDF) and Japdnese encephahtls virus
' ‘ (JEV) on serum iron in mice

Time post-infection (h) : ?k ' Serum iron (ug %)
| | ' MDF B JBV
6 o gsu 170+ 3.4
2o aesss . 1m3sal
24 - | %6:23 . 175x7
48 o 803 14345
B/ I 1259 872
Control | | 180 + 10 1683

..~ Values are expressed as mean of five to seven serum sample + s.e.m.

Table 3: Degfadatidn of viral RNA 'by neutrohils at different time iritefvals

Phagocytosis (min) ‘ k ' % Degradation.

' L o : Test o - Control
0 L 3109 29403
60 [ T . 28491 31:06
1200 694170 P B g

Degradatlon of V1ra1 RNA whlch was phagocytosed by neutrophxls for different time periods.
Results shown are TCA-soluble cpm as a percentage of the total associated cpm + SE of
triplicate experiments. The control values represent degradatlon of virus incubated in MEM
alone at respective time periods. 0.069 + 0.027 ‘
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SUMMARY

Immunological studies in filariasis, as in many other infectious diseases,
have been undertaken using animal models and comparing them with
human disease. A general disconnect in the observations made in these
two apparently diverse models have resulted in generating a notion that
~ animal models do not effectively reflect the situation in human filariasis.
Notwithstanding the obvious differences between human and animal
- models of filariasis, it has been possible to identify common grounds that
unify the underlying principles of immunology of filariasis. Insight into
this has also resulted in clearer understanding of the vexed issue of natural
history of human filariasis and has led to the proposal.of a model that
~incorporates existing data from animal models as well as epidemiological
~.-and longitudinal observations made in human populations. The model
explains the observations and proposes testable predlctlons

" Key Words: Immunology of Filariasis; Natural history of Filariasis,’ W.
bancxoftl Infection and stease Btk mice, XID mice, IFN-g, Inflammatxon

more of the chronic dlsease mamfestatlons
with or often w1thout patent:infection; iii)
acute disease: subjects who suffer from
periodic episodes of acute symptoms
characterized by adenolymphangitis and

INTRODUCTION ,

* Filariasis is a spectral dlsease ‘Based on
parasitological examination of blood for Mf, -
serological testing for circulating filarial
~antigens (CFA) and clinical manifestations,

the subjects in an endemic area can be
classified as i) Parasite carriers: infected
subjects who are often free of overt chronic
- disease manifestations; ii) Chronic
pathology: patients who display one or

iv) Endemic normals. Typical clinical
manifestations, the hallmark of human -
disease, are seldom observed in animal
models of filariasis. If and when
comparable cliriical features are observed,

;Conespondence Dr, Balachandxan Ravindran, Division of Immunology, Reglondl Medlcal Research
Centre, (Indian Council of Medical Research), Nandankanan Road, Bhubaneswar,751023; e-mail :
balaravi@sancharnet.in; ravindran8@gmail.com Dr. Pran Nath Chhutlam Oratlon 2004 2005
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as in B. pahangi infected cats, (1) the
‘manifestations are transient, unlike chronic

disease in humans which persist for several

decades. Development of lymphadema
persisting for longer duration has recently

been demonstrated in B, malayi mfected leaf"

monkeys (2).

A large body of work on human
immune responses to all the developmental
stages of filarial parasites has been reported
from several geographical areas endemic

“for filariasis such as India, Brazil, Cook

Islands, Haiti, Indonesia, PNG etc. (3-6) in
both Bancroftian and Brugian Filariasis
infected subjects. The immune response

phenotypes differ significantly in endemic.
subjects between those infected with filarial -

parasites and those free of patent infection.
Filarial specific T-cell proliferation, [FN-g,

IL-5 and IL-10 production, levels of
' _.antibodies to filarial carbohydrates, levels
of filarial IgG1, 1gG2, IgG4 and presence of |

. anti-sheath antibodies are significantly
- different between. putatively immune
subjects in comparison to the infected
population. Taken together, these
observations indicate that absence of
current infection in the host is associated
with enhanced Th1 responses and infected
hosts display a significantly decreased
filarial specific Thl responses associated

with enhanced T-regulatory cell activity

resulting in enhanced production of IL-10
and TGF-b. Based on these results it was

generally assumed that protective

immunity is associated with enhanced Th1
responses in ‘human  filariasis. A

- mathematical model was also proposed on - -

this basis. More detailed discussion on the

cytokine balance in the clinical spectrum of
human filariasis can be found in a recent.

review. (7 ) Most of the above observations

“ have been made in case controlled studies.
There are.a few cohort studies conducted

in infected subjects and in endemic controls
over a long period of time (8-11). These
limited but valuable studies have shown
that qualitatively the immune response
phenotypes are sustained in both the
cohorts over 13-18 years - these

investigations have also revealed that

immunological hypo-responsiveness
associated with patent filarial infections
observed in infected subjects persist even
after loss of infection.”

Rodents such as gerbils and Mastomys
couch (multimamate rats) .are the most
susceptible animal models for human
filarial:parasites although the precise
biological reasons for this are still not

~understood. However non-availability of

crucial immunological reagents and
limitations in amenability to genetic

“'manipulations have precluded the use of
_these animal models to address finer

aspects of protective immunity in
experimental filariasis. Notwithstanding
the limitation that mice are inherently not
susceptible to complete development of the
human filarial parasite B.malayi, they have -
been extensively used to study the nature
of immune responses to infective larvae and
microfilarial  stages.. Mice .are:-most
amenable to study immune responses due
to the wide availability of reagents to dissect
at the cellular, molecular as:well as:genetic

. levels to any antigen/pathogen. In recent

years, normal as well as mouse strains with

~specific genetic deficiencies (gene knock-
‘out mice for specific cytokines, cytokine

receptors, 1mmunoglobulms and specific
populations of immune cells) have been



used widely to understand protective |

immunity in filariasis. Several scholarly
reviews have been pubhshed summarizing
these observations (12-14).

The only effective vaccmation protocol
for helminths, viz., infection with irradiated
parasites-has also been studied in mice with

~ . aview tounderstand the immune response

phenotypes associated with protective
immune immunity. Injection of filarial
infective larvae orirradiatedlarvae induce
- very similar immune responses, viz.,a Th2
dominant response that is associated with
a down regulated production of Thl
mediating inflammatory cytokines (15-16)
suggesting that Thl responses have a

limited role in protection induced by.

experimental vaccination in:mice,

Although lmmunocompetanat mice
~ are refractory to B. .malayi infections, T cell
deficient nude mlce and IL-5 null mice are
relatively more susceptlble(12) Interes-
tingly, Brutan'’s tyrosine kinase (Btk)
‘deflcxent mice also known as XID mice are
susceptlble to development of filarial larvae
into juvenile adult stage parasites and such
mice also do not clear microfilariae in
circulation as rapldly as wild type mice.

Smce a single mutation in one gene made
sxgmflcant differences to filarial
susceptxbﬂlty, extensive mvestlgatlons were
undertaken to study immune responses to
filarial infections in XID mice (17-19).

Suscept1ble XID mice exhibited a mﬂamm-
atory and Thl polarlzed immune response
to filarial as well as non- fllarlal antigens,

characterxzed by h1gher levels of production
- of TNF-a and IL-1b by their macrophages

- and higher levels of IFN- -g by their T-
lymphocytes associated thh lower levels
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of IL-10 in comparison to wild type mice.
These observations were Juxtaposed with
1nduct1on of Th2 dominant responses
observed in normal wild type mice when
injected with filarial larvae as described
above (16) It thus emerges that a Thi
polarized immune response is associated
with susceptibility to filarial parasites Btk
mutant mice while down-regulated Thl
response is a feature observed in refractory
immuno-competent mice. Based on this.
principle four years ago it was then
prop‘os'ed that an inflammatory response is
needed for growth and development of
filarial larvae while absence of such host
responses would render the animals
refractory to ﬁlarlal parasite developmenl
(20). Exper1mental evidence for.this .
proposal has been forthcommg in recent
years: - a) Infective larvae of B. malayi (L3)
induce primarily pro- mflammatory
cytokines (TNF-a and IL-1b etc.,) when put
in culture with normal human peripheral
mononuclear cells 21) - a 51,rnxlar induction
is not observed in PBMCs of microfilariae
carriers when exposed to L3s S.Babu,
personal communication indicating that
non-induction of inflammatory cytokines
when challenged with L3s concomitant
1mmumty, could be mamfestatlons as b)
induction of Th1 cytokines by pre- mJectlon
of CpG nucleotides resulted in enhanced
development of filarial larvae into adult
worms. in JlrdS (22); c) pre-injection of .
Carrageenan, a pan macrophage activator
of inflammatory cytoklnes mgmfrcantlyv

~enhanced filarial worm growth and

development inboth normal as well asnude
mice (23) and d) admmlstratlon of
Cyclosporm A and several other

‘lmmunosuppresswe drugs resulted in
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decreased development of filarial wormsin

experlmental animal models (24) ; the above
observations strengthen the notion that
inflammatory host responses could be
needed for larvae development. Taken
together these investigations suggest that
enhanced Thl response to filarial antigens
is not associated with protectlve 1mmumty
which appears to be in variance with the
broad conclusions drawn in human
filariasis as described above. However, a
closer and critical appraisal suggests a
common unifying basis of immune
response in both mice and human if one
considers that humans are naturally
susceptible to filarial infection while normal

mice are essentially resistant. Dissection of

immune response phenotype in
‘susceptible’ and ‘resistant’ hosts suggests
that growth and development of filarial
- larvae in susceptible hosts including
humans are associated with an
inflammatory response to filarial parasites
(20). Using this central theme the natural
history of human filariasis can now be
understood and a model is bemg proposed
below.:

Very broadly,“a static 1mmunolog1cal

- viewpoint” and a “dynamic model” have -

been put forward The static immunological

 view-point proposes that individuals

dlspl,aymg filarial kspeclfxc T-cell
hyporesponsiveness (down-regulated
filarial specific Thl responses) “are
associated with development. and
maturation of filarial worms and such
individuals harbor microfilaraemia, while
“those dlsplaymg filarial spec1flc T-cell

hyperresponsweness (upregulated filarial "

_ specific Thl responses) develop pathology
and disease and are generally free of patent

infection. This implies that differing
immune responses predispose individuals
ejther towards harboring infection or
developing disease (25). The “dynamic
model” proposes that there is a sequential
progression  from infection, micro-
filaraemia, and amicrofilaraemia to
obstructive disease in all individuals who
experience microfilaeraemia (26, 27) and/
or that the lymphatic dwelling adult worms

essentially mediate pathology and disease

(28). Extending this model, it has been ;
proposed that subclinical lymphangiectasia
is caused by lymphatic dwelling adult
worms and that loss/ death of adult worms
would result in an inflammatory reaction
leading to development of pathology and
consequently chronic disease, often assisted

by co-factors such as secondary bacterial

infections (29). A decade ago, it was also

- proposed that a breakdown of immuno-

logical tolerance associated with patent
infection would result in recovery of
immunological hyperactivity to filarjal
antigens and lead to development of
pathology and chronic disease (30). While
the “immunological view point” was
proposed based on immunological read-
outs, the dynamlc model was proposed on -
the basis of mathematical derivation using
epldemlologlcal data and later by
integrating clinical, surgical, ultrasono-

‘ graphlc and histopathological data. High

prevalence of microfilaraemia and more
significantly filarial antigenemia (Wth’h
detects presence of adult filarial worms in
the host, a parameter that did not exist at
the time when * 1mmunologxcal view point”

was proposed) in elephantiasis and
hydrocele patients in several geographu:al
areas do not appear to validate this model




completely (25,31-33). On the other hand,
the “dynamic model”, proposed about a
decade ago, suffers from more serious
limitations ~—-presence of patentinfection or
loss of patency leading to development of
disease is central to this:modéel::Since vast

‘majority of patients with chronic disease -

~display immunological hyper-reactivity to

filarial antigens, epidemiological proof for

the validity of the “dynamic model” is

dependant on demonstration ofra:switch .

over from the state of immunological hypo-
responsiveness (observed during patency)

to that of hyper-reactivity and development

of chronic disease over a perlod of time.
Longltudmal studies conducted on the

same cohort of subjects the results of which’

have been reported in recent years, do not
offer credence to such a scenario expected
of the “dynamlc model . Both the models
thus contmue appear to be hmlted in their
scope (11).

AN ALTERNATIVE MODEL

, The dxfferent components of an
' alternatlve model of progression of filarial

mfectlon and dlsease in naturally exposed'

human populatlon are shown in Table 1.

The model proposed here essentlally' |
' extrapolates several 1mmunolog1cal‘

observations made in exper1menta1 animals
to development of chronic disease in
humans llvmg in endemxc areas In
susceptlble ammal hosts, such as gerbxls,
dogs, cats, monkeys and chlmpanzees,
mfectlon ‘with fllarlal larvae results in

inflammatory immune responses followede

by down- regulatlon of suchi responses after

onset of patency. The pre patent perxod in

mfected ammals is con31stently associated
»w1th an 1mmune response ‘phenctype
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characterized by enhanced filarial specific
T-cell proliferation and release of high
levels of IFN=y by the ‘proliferating T-cells:

These characterlstlc features are “switched-
off” once: patent infections (with
microfilariae/adult: worms) set in (2())

Extending this sequence of events to
infected human populations, the proposed
model perceives two stages of parasite:
development. Stage 1, during which the -
filarial larvae are still developing and are
yet to reach maturity and thus the infected
hosts do not have circulating filarial-
antigens. This stage is analogous to the pre-
patent period observed in experimental
animals. Individuals at Stage I display a
hyper-responsive immune phenotype:
characterized by high levels of filarial
spe01f1c IgGl IgG2, IgE and prescnce of
antibodies to Mf sheath. Durmg Stage 1,

filarial specrflc lymphocytes prohferate
v1gorously in vitro releasing high levels of
IFN-y and also IL-5. However, productlon
of anti-inflammatory cytokines such as IL- -
10 and TGF-B are low and levels of filarial
specific IgG4 are minimal. The model thus
places all subjects with the above features

.- described in the 11terature (34 38)

Stage I

Maturation ‘of the developing larvae'
into adult stage parasites would resultin a
shift from Stage I to Stage II - a phase in
which circulating filarial antigens are
detectable; this stage is analogous to the
patent phase observed in experimentally
infected animals models. The immune
response phenotype at Stage II is
characterized by lower levels of filarial
specific IgG1, 1gG2, IgE and absence of
antibodies to sheath; proliferation of filarial
specific T cells and release of IFN-yand IL-
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5 are also significantly down regulated in
this stage. This hypo-responsive phase is
characterized by production of high levels
of filarial specificlgG4 and release of higher
levels of anti-inflammatory cytokines such

as IL-10 and TGF-B. The model thus places -
at Stage II all infected subjects displaying
immunological hypo-responsiveness

described by several investigators (34-40).
The duration of stay at Stage I could vary
between individuals in a given endemic
area - a few months in some to a few years

in others. Several individuals:may never:

move into the patent phaseof Stage Il Host
as well as parasite factors would contribute
in shifting from Stage I'to StageH. .

(1) A higher intensity of transmission
(greater exposure to infective larvae)
would contribute to successful
maturation of larvae to adult stage

para31tes in‘a larger number of

“individuals in the area and ata shorter
. durat1on of t1me

(2) »Adult worms and/or. the1r products
could offer the requlred signal for
. down-regulation of hyper-responsive

inflammatory. - host k
associated with Stage I.

(3)  Host genetic factors and/or intra-
_uterine exposure to filarial antigens/
parasites would. predispose the
subjects = to - readily - induce

- immunological hypo-responsiveness
‘that isrequired for shlftmg from Stage

.. Ito Stage IT; and..

(4) - Presence of intestinal worms in the host
~ could augment filarial worms in down-
regulating the mﬂammatory responses

: assoc1ated w1th Stage 1 and assrst in

responses

. establishing patent filarial infections. In
general; subjects living inlow endemic.
areas would behave more like
experimental animals:administered

- - with trickle infections of filarial larvae..

- Susceptible subjects living in areas of
high endemicity-and:satisfying one or

‘more of the above mentioned
predisposing factors would shift more
teadily from: Stage I to:Stage Il
analogous to:susceptible animals
reaching patency when infected with
alarge inoculums of infective larvae:

Histologically, a lymph-node biopsy

‘taken from individuals at Stage I would

reveal dead/degeneratmg Worms
associated with a severe 1nflammatory
reaction, while those collected from Stage

10 would have intact, live mature adult ‘

worms in d1lated lymphat1cs without
mflammatory reaction [41-42]. These are
analogous to inflammation-and formation
of lymph thrombi during pre-patent phase
and down regulation of such responses
durmg patent phase in infected animals
(43). All Mf carriers and those with cryptic
mfect10n (as shown by c1rcu1at1ng filarial.

_ ant1gens) are those who have moved mto

Stage 11, while endemlc normals are. those
who have remamed stationary at Stage LA
majorrty of patlents with chronic filarial
disease, partlcularly lymphedema/
elephant1a31s are those who have remamed'
at Stage L However, infection _pressure
above a threshold could down regulate the
mflammatory responses associated ‘with
Stage I and shift some of these patients to
Stage 11, thus accountmg for presence of Mf

" and/or CFA along with chronic symptoms.

The relatrvely hxgher prevalence of CFA in



“patients: with hydrocele indicates that shift
from Stage I to Stage II takes place more
readily in them than in patients with
lymphedema/elephantiasis (32,34). The
model does not exclude pathogenesis .of
filarial disease mediated per se by lymphatic
dwelling adult worms: Parasite-associated

factors causing pathology could be
operational at Stage Il and contribute to the
development of disease. Extrapolating from
the observations in susceptible animal
models of filariasis, the model presumes

that a strong inflammatory hyper-:
‘responsive state (Stage I) is associated with

the growth and development of infective
larvae into mature adult worms and that
successful persistence of developed worms
in the host would depend on rapid down
regulation of the inflammatory responses
observed in Stage I to an immunologically
‘tolerant Stage II (20,44). The model assumes
that the life span of adult filarial worms in
infected humans is.in the range of 15-20
years, or more. Estimates of the life span of
filarial worms are limited to calculations of
“fecund life span” only, since they were
‘based on the duration of microfilaraemic
phase in Mf carriers (45). Longitudinal

follow-up of Mf carriers for 13-16 years has -

indicated ‘persistence. of adult.- worms:as
-shown by the presence of CFA several years
after loss of circulating microfilariae.
1(10,46). The long life span of adult filarial
‘'worms is further indicated by several
immunoepidemiological studies on the
prevalence of CFA in age-stratified
populations in endemic areas. Unlike
intestinal worms, which’follow a convex
prevalence curve (47) filarial antigenemia
increases in younger age groups (<20 years)

‘and is maintained as a plateau in higher age
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groups (34,48,49). Persistence of adult
filarial worms for several years (15-20 years
or more) would thus maintain the host at
the hypo-responsive Stage II. This hypo-
responsive state would:beirreversible and
loss/ death of adult worms would not result
in recovery of immunological-hyper:
reactivity and thus continue to sustain the
host at Stage II (50,10). The loss of
microfilariae and /or antigenemia does not
result in ‘rec‘overy of immunological hypo-
responsiveness. Microfilaraemic subjects -

‘continue to display decreased filarial
specific T-cell proliferation and IFN-y

production and are free of antibodies to
microfilarial sheath after loss of circulating

'Mf/ filarial antigens (50,10). The current
‘model "is

‘partly similar to the
“Immunological model” in which adult
worm infestation is not considered a pre-
requisite (unlike the “dynamic model”) for
development of disease. However, it is
umque and clearly different from

“immunological view-point” which is -
essentially bi-directional and considers
infection and disease to be generally
mutually exclusive. The current model is
uni-directional and linear. Secondly, apart
from a genetic pre-disposition, it considers '
infection load/transmission intensity as
well as intra-uterine exposure to filarial

antigens as crucial components for the

consequence and progression of infection/
disease. The model thus accommeodates
disease development by inflammatory
processes (proposed by 1mmunolog1ca1
viewpoint) as well as by lymphatlc dwelling
parasites, (proposed by dynamic model)
and it explains the presence of filarial
infection in patients with chronic disease.

It also accommodates the observations
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made by allthe long-term follow-up studies
mentioned above (50,10,8,51). Three sets of
immuno-epidemiological observations
made in endemic areas provide more direct
evidence for the major :component of :the

current linear model, which proposes that

inflammatory Th1l responses will be
observed in the host during the pre-patent
phase of infection i.e., before the onset of
antigenemia/microfilaraemia. In endemic

Table 1: Progressxon of fllarlal mfectmn and dxsease

areas this phase can be expected to be
observed under two circumstances - a) in
early childhood or b) in transmigrants who
have been moved from non-endemic areas
to filarial endemic areas: This:implies.that
Stage I features of the model would: be
observed in:younger:-age groups and
relatively: more of Stage Il features would
be observed:in the ‘adult population-in
endemic areas. Existing epidemiological

Stage A

i Stage-I
Parasﬁe development 'L3 >L4-> L5 ) 'k-é L5 > Adulls/Mf
Clrculatmg Fllarlal Antlgen (CFA) kNegatlve w k - -) Posmve ‘
_’Immune response phenotype ‘ " Hypel—respohsive stet‘e : 2. Hypo responswe state.
T-cell p,rolif»erration b e . High o | Low. A ,
IgG1,1gG2,1gG3: o o oo o oHigh Low..
QgE .. . High Low
B 0 Low High
| Abs to Mf sheath " Present Absent
[ N2 1 ~ High Low
. IL5 ) e : ' .. High Low
Jww - Low ‘High
| TGF2 s i e e Lows High

‘ 'HiStOpathology

MTf carriers

Cryptlc infection
Eriderilie'NOrmals i
‘ 'Hydrocele’

Dlstrlbutlon of fllarlal spectrum

Lymphodemaa / elephantxams )

- Dead/ degeneratmg worms
‘“associated with severe:

inflammatory reaction

0%
%

100%

- 60%
- 80%

2The prevalence of Hydrocele and lymphoedema at-Stage I or Stage will be variable in different
| geographical regions depending on transmission intensity..

'«;w ¢

Intact, live worms in

= dilated lymphatics
swithout mﬂammatory ;
reaction,

100%
100%
o
40%
D 20%




evidence offer credence to sucha possibility
(34; 52) ‘Transmigrants in Indonesia (who
were moved from filarial non- -endemic
areas to endemic zones) dlsplayed more of
_'Stage 1 assoc1ated immune response
phenotype in the early years of exposure

(<3 years) and with i L increasing years of stay

in endemic areas many of them moved
towards the hypo -responsive Stage II (53).

. Finally, in Onchocerciasis, early human

infection is associated with enhanced
parasite specific cellular immune responses,
which get down regulated in chronic
infections (54). A more d1rect evidence that
development of lymphedema is driven by
repeated exposure to mfect1ve larvae and
not so much by adult worms has been
experlmentally demonstrated in aprimate
model with B.malayi infections (2). This
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INTRODUCTION =~

. Hemophlha and allied condltlons
collectlvely referred to as * hemophlloxd
disorders” are a group of drsorders due to

_inherited deficiency of blood coagulatlon
factors leading to life long bleeding

- disorders. The. factors most. frequently

found def1c1ent in hemophlllas are factors
VIII (FVIID) and IX (FIX), whose genes are
located on the X-chromosome and when
mutated, cause the X- llnked recessive traits
called hemophlha A and B. The reported

~ incidence of hemophlha A 1s 1 in 10, 000'

births and that of hemoph111a Bis1in
60,000. Def1c1enc1es of other coagulatlon
factors, Wthh are transmrtted as autosomal
recessrve traxts and affect both sexes, are
much rarer (Lin 500,000 or less) There is
paucrty of epxdemlologlcal data on the

“incidence of hemophilia in developmg ,

countries. However, as per WHO data 4.8
' bllhon out of 6.0 billion people in the world
hve in the developmg countries belongmg
to Asia, Africa and South America (1). There
©ds tremendous social and economic
jdlver51ty within this group leading into

31gn1f1cant dxfferences in the mcxdence

with:

prevalence and management of 1nher1ted -

disorders ( )

Hemophlllas occurin: mlld moderate' v
and severe forms (corresponding to plasma
factor:levels of 6-30%, 1-6% and less than
1% respectively). Hemophilia A and B are -
clinically mdlstmgmshable and:are
characterized by delayed, prolonged and

repeated bleeding episodes. Although

patients with mild hemophilia usually
bleed only after trauma or surgery, those
severe = hemophilia  bleed
spontaneously or after trivial trauma

~ particularly into joints and muscles, on

average 20 to 30 times per year but

sometimes more frequently. Hemorrhages

within joints and muscles; unless treated
adequately with deficient factors resultsin

‘painful, progressive joint damage and

muscle atrophy; resulting in severe
dlsablhty and limitations of daily activities.
These physical disabilities are compounded

by associated psycholog1ca1 problems.
Hence Comprehensive care of Hemophrhas are

very essent1a1 for. successful management
of these patrents P
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In this communication ' will describe

to you how we are able to establish the

: comprehenswe hemophlha care .in India:
the problems, frustrations and ultimate
success.

World Scenario in the end of 20™ h It
country : The modern management of .« = a4 promxsmg results.

hemophilia started in the 1970s, when the’

increased “availability ~of . plasma
concentrates of coagulation factors and the
- widespread adoption of home replacement
therapy led to the early control of bleeding
and to the reduction of musculoskeletal
damage typical of untreated or poorly
“treated patients. Furthermore prophylactic
treatment was started in Swedenand other
‘countries with very successful outcome of
preventing the majority of bleeding
episodes and also arthropathy. Therefore,
on the whole during these years hemophilia

care became one of the most gratifying

examples - of successful secondary

prevention of a chronic disease. However,

~ this. optimistic perception changed
‘dramatically in: 1980s, when 60-70% of
patients became infected with HIV virus. It
was also found that they were also infected
with hepatitis C virus (HCV) transmitted
by factor concentrates manufactured from
 large pool of plasma v

The last 15 years w1tnessed the
~ production of safer plasma concentrates of
coagulation factors due to the efforts of the
scientific communities. The avallablhty of
- recombinant factors has been the result of

‘progress in DNA technology Ana1y51s of
_patients DNA has permitted identification
of the mutations in these disorders and have

'~ allowed secondary control of disease -

through carrier. detectlon and antenatal
diagnosis.. New: treatments ~have

~equipments;

su‘bstantikally, improved the previously

~unfavorable prognosis of patients who

develop alloantibodies (inhibitors) to F VIII

~and IX. Finally in the past few years the first

experiments of somatic gene therapy
started in persons with hemophlha which

~Indian Scenario:

“Almost 100,000 patients with
haemophilia exist in India, although there
is no large epldemxologxcal data available
in our country. Inadequacy of health care
facilities, lack of adequate knowledge of
bleedmg disorder among primary care
phys1c1ans and poorly developed
haematology services particularly with
reference to good diagnostic facilities of
bleeding dlsorders contribute to the fact
that the vast majority of patients with

hemophlha are undiagnosed Suffice to tell

inshort that it is an under dlagnosed entity.
The state expendlture on health is usually

1% of GDP. Consxdermg the large
populatlon the per capxta expendlture on

health is often $1 per annum. Diseases of

greater public._health 1mportance ie
infectious diseases and malnutrition take
major share from the health budget The

result is that “low- volume-high cost”
disorders like hemophilia get little attention

in the health planning. There are few
laboratories that can provide accurate
diagnostic services for bleeding disorders,

The fact remains that the clinicians often
have: little interest in dxagnosmg diseases-
they cannot treat, leads to madequate
volume of work: to sustain good laboratory
services. It is also not enough to attract
industry to market appropriate
: reagents and also the
therapeutic materials i.e the factor
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concentrates both recombinantand plasma

derived.’ This:again complicates in

providing quality dlagnostlc services and
management ,

Estabhshment of Quallty Laboratory
- We estabhshed therefore good coagulation
“and hemosta31s laboratory atL.L.H, Mumbai
in the year 1993 which was recogmzed by
WFH and ISTH in.course of time.. This is.a
tertiary. centre and reference laboratory too:
~ Regular quality control exercise is under

taken here: Subsequently: this centre was -

recognized as one of the International

Training centre (IHTC) from the year 1999. -

The aim of the IHTC programme is to
disseminate medical knowledge and
experience in the diagnostic and
management of haemophilia and other
coagulation disorders in order to improve
the quality of hemophilia care and services
in developing countries. This overall
activity is achieved by providing training
to physmlans Surgeons and laboratory
personnel s and also by holdmg regxonal
workshops providing theoretical lectures
and practtcal demonstratxons on the care of

haemophilia. These centres have been

chosen by WFH for the excellence, for the
appropriateness as role models within their
region for the diversity of training which
they can offer in various aspects of
haemophilia care, for facilities they provide.

Carrier Detection and prenatal dlagnosis
in Hemophllla Families:

Since the treatment of hemophilia is
very expensive in the developing country
we decided to establish the “Prevention
Programme ‘which is quite in- expensive
compared to the huge cost of the

-managem‘ent of PWH. It has a greater

relevance:in: the developing:country like
India. These are-achieved:in the followmg
ways:: S

A) Detection of hemoph111a by pedigree
anaIysm and phenotype assessment

It is p0531b1e to detect hemophtha :
carrlers by pedigree analysxs and by
performmg some coagulation tests like
factor assays both coagulant as well as
antlgemc :

However both pedlgree data and
phenotype assessment are subjected to the
limits of probabilistic evaluation, which in
the best of the conditions carries no less than
3:20% of -error rates. The lower-values
within the range have been obtained with
rigorous = testing  procedures and
sophisticated statistical analysis. Certamly
this is an important parameter: in:many.
cases. The efficacy of the coagulation data
in the classification of carriers and normal
controls were assessed by us in our Indian

population. (3) (Fig 1, 2)

In case of hemophlha A, the ratio of
factor VIII : C and VWF was used as a
discriminant and in case of hemophilia B,
univariate analysis using factor IX: C was
used as a discrimmatmg parameter. In
hemophilia A, with a ratio of 0.7 for F VIII;
C and VWF Ag there was 92% agreement
between the coagulation data and DNA

analysis, where as in case of hemophiliaB -

there was only 76% agreement between
coagulatlon parameter and genetlc ana1y31s
B) Carrier detectwn by DNA anaIys1s

5 Afterthe cloning of factor VIl andIX
genes, an accurate diagnosis of the carrier -
state and prenatal diagnosis of hemophilia
A and B in the foetus is possxble by DNA '

: analysis
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There are two prevalent mutations in
severe hemophilia A. About 36% of cases
in our series were found to have inversion
involving a gene within intron 22 of the F
VIII gene, of which 2 further copies exist
~ distal to the factor VIII locus on Xq 28. (4).
Recently we also found inversion in intron
1 accounting for about 2% of cases. We'have
performed the carrier detection by linkage
analysis with restriction fragment length
polymorphism (RFLP). Usually polymor-
phic markers in and around factor VIl and
- IX genes are chosen, These markers are
either biallelic or multiallelic and have
successfully been used to track down the
mutations through the hemophilic families.
Following: are the strategies for carrier
detection'in hemophilia:A“and hemophilia
B families in our centre (Figs. 3&4). Our
" centre has, amongst the developing
countries; experience of carrier detection in
the largest number of cases so far and also
prenatal diagnosis. The efficiency of three
~common intra and extragenic polymorphic
sites of the factor VIl and IX genes has been

*examined by us in the Indlan populatlon -

(). In the course of mvest1gat10n we found
acase of recombination between st 14 & the

factor VIII gene. For our Indian populatlon‘

we found that for hemophtha A carrier
~detection Bcl 1, xbal and taq 1 polymorphlc
sites for intron 18 and 22 and the extragenic
locus st 14 respectlvely are most suitable

amounting to 100% cumulative efficiency

shown in Fig 5. For hemophilia B the
polymorphic markers determmatlon
includes taql, Ddel and Hhal for introns 4
‘& 1 and the 3" flanking region of the factor
IX gene respectively. It indicated the low

efficiency of the Taql restriction site ( 8%)
in factor IX gene in our populatton as’

*compared to 45% in caucasian,

Prenatal diagnosis: The strategy for

- prenatal diagnosis in our centre in the first -

trimester of pregnancy by CVSis shown.in
Fig 6. The prenatal diagnosis can be done
either in the first trimester or second
trimester of pregnancy in a.carrier female,
The first trimester dlagn031s is based on
RFLP method. The technique thus involves -

“an index case of hemopbhilia in the family.

In the second trimester the diagnosis is
offered by determining the coagulation
parameter like level of factor VIIL.C activity
andalso VWF: Ag in the fetal blood sample
obtained: sby:» cordocentesis: under
ultrasound guidance at 16 to 18 weeks of
pregnancy: The difficulty arises when:the
index case in not available. Our experience
has.been published. else where (5).. The

- DNA diagnosis approximately costs $100

and is found to be cost effective. Chances
of misdiagnosis is about 1-2%..

Genetw Counse]]mg

This is an 1mportant aspect of our
procedure for carrier detectton and
antenatal dlagn081s It is mandatory that
formal counselling should be done before |
any laboratory tests are even considered.
Genetic counselling therefore remains an

important aspect of hemophilia care

helping obligate carriers / those with
unknown status to make informed decision.

. Some of the important points that should

be kept in mind while doing this procedure

are: - TN e

1) The female who seeks ‘antenatal
dlagn031s must have her carrier, status

confirmed by DNA ana1y31s before
‘ ’CVS procedure

k2) The affected person in the famlly also
. should have a confirmed dtagnosxs and
- the factor level determined.



4)

7

The coagulation factor:level of.the

carrier female determined and if she is

a symptomatic carrier care should be
taken after the procedure if there is
excessive bleeding. :

All the relevant family ‘members -
including the affected personshould be
~available for investigations, - 3
5
L labelmg may result in mlsdxagnosm So,
- extreme caution is being applied to this
‘procedure.
~sampling should be done in the same
“centre where the genetic tests are being
~offered and the person responsible
should be" present durmg ‘the
procedure :

Improper blood samplmg or inaccurate

Preferably the CVS

" The patients and their relatlves should
realize and give consent that
- occasionally the tests m1ght end in
‘inconclusive or inaccurate results

based on the fact that not all females

~are informative for markers used or

that there is recombination; However

" this occurs only in <0.5% of cases.
: To
"contammatlon in CVS one can have

ellmmate 'maternal DNA

some different markers

',,Now w1th 1mproved technology one

can go for sequencing of the gene by
automatic DNA sequencer to find out the
~mutation, It is also thought that impaired
foldmg and /or -altered conformation of the
mutant factor VIII lead to both intra and
extracellular 1nstab1hty, which in turn
causes factor def1c1ency in plasma ‘

~Development of Strategy for Economlc L

use of clotting Plasma Products:

(@) Management during surgery Attempt

has been made by us to plan and

Hemophilia and allied di‘sorde‘rscare inlIndia

.concentrate:

managewith less.;amount of factor R :
-for . patients with
hemophilia who need an operation (6).

‘A patient with an inherited bleeding

disorder like hemophilia may need
surgical intervention due to diverse

common ailments just like his non-

hemophilic counterpart. With the

~-availability of factor concentrates in

‘liberal amounts, the scenario of
-surgical'management in patients with
- hemophilia in western countries has

- changed substantially except fro those

with high inhibitor level. However, -
factor:concentrates are costly and
liberal use in major surgery for an adult
patient may consume upto 50,000 to

80,000 LU. of factor VHI in patients

with severe hemophilia if carried out
according to standards set by

-developed countries. These standards

are arbitrary and were  never

established by double blind trials

’,fmdlng out the minimum. Under these

-~ circumstances there is a pressmg need

) for plannmg the surglcal operatlon in

a patient with hemophlha in such a

~way that a limited amount of factor

concentrates is used along with several

other measures without rlskmg
; ,excessxve bleedmg in the patlent

)

Platmmg Operations: Any major or-
minor-operative procedures must be

well planned in a centre where -
~experienced haematologists are
- available along with a good hemostasis

- laboratory, good blood bank services

*and surgeons having experience in

managing such' cases. Relevant

- imaging and other studies required to
' manage surgical procedure and
- postoperative period. The inhibitor

151
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status determined preoperatively and
if the patient has an inhibitor level of >

. 10BU/ml then the FEIBA or
- recombinant factor VII A may bemade
available. S
Emergency S urgery

- If aknown hemophlhac and the factor
level is known then the patient should
receive 100% factor correction before
undergoing surgery. A problem arises
when a patient with mild or moderate
hemophilia who does not know about his
disease comes for emergency surgery or
even for elective surgery. The diagnosis can
only be made after proper investigations.
One of the most important things is to know
about bleeding diathesis of the patient by
collecting his past history about how he has
tackled the hemostatic stress like previous
operation, child birth, dental extractions,
“injuries etc and also the detaxl famlly
hxstory R

‘Our emphams was on reducmg the factor
concentrate use and we are successful in
domg so by followmg the steps. descrlbed
below .

(a) Useof sealant

Cryoprecipitate w'hic:h contains

fibrinogen and tranexamic acid was taken
in one syringe and thrombin in another
syringe connected with plastic “Y”
- connector and then spread together on the

wound surface. Immediately the reaction .

takes place, fibrin glue is generated and
hemostasis obtained. This home made

product is cheap and was able to stop .

- bleeding from the surgical wounds where

~a large raw. area of oozing remains
following surgery. We have used this
technique for circumcision with gratifying

results and the patient needed only single

“dose of factor concentrate Just before.

operatxon
(b) Use ofDDA VP

DDAVP is known to-increase factor
VIII levels in patients with hemophilia A 3
to 5 times. So, milo & moderate hemophilia
cases can be given the drug Just 30 to 60
minutes before operation. It is usually ‘
admlmstrated at a dose of 0. Smg/ kg in.

50ml of normal saline as an intravenous

infusion. The medicine is contraindicated -
in cases of hypertension and. coronary
artery disease . But the problem is
tachyphylaxis development and not all
patients do responds to it. So, one has to
find out the response in each case. The
patients can be given 1n1t1ally dally for 3-4

“days & then on alternate days for another

4-5 days keeping an eye on factor Vil level.
(©) Use of Drugs mhib1 ting F1br1nonS1s :

We have found that concomltant use
of fibrinolysis inhibitor drugs like EACA
andtraneXamm acid cut down the factor .
concentrate requlrements Infect in an in

' ~ vitro study, we have been able to show that

EACA may spec1f1ca11y improve the factor
VIII economy in the patients with inhibitors.

Tranexamic acid is a better inhibitor of o

fibronolysis than EACA (Epsilon Amino

'Capr01c Acid). We use EACA more hberally

except in urologlcal surgeries and
hematuria in patients. with hemophlha
Antlflbrmolytlc drugs can be used locally

over the operation field at a dose of IOOmg/ R

ml of EACA or 10mg/ml of Tranexamic
acid. We have used EACA successfully for-

orthopedic, procedures like open reduction
and plating in cases of fractured femur. .~



~In our, patlents needing orthopedlc -

surglcal procedures we have been able to
wean these patients.of factor concentrates

by 12 days and subsequently used IOIU/ ’

Kg twice or thrice weekly durmg the
beginning of active physiotherapy for first
_wks. Hence it may be said that
antxﬁbrmolyttc agents should be used in
severe cases of hemophlha more 11berally

d) Problems with pat1ents having an
inhibitor; :

- It is a difficult decision to operate on
patients with hemophilia A who have
developed ‘inhibitors. Of course the
' magnitude of the problem of this kind is
- low, we have successfully used FEIBA and
EACA in high doses along with
cryoprecipitate in some of the cases. .

e) ‘Ecbnomtzmg on the use of Factor
concentrates m the post operatzve
e penod

~ Contmuous use of factor concentrates
has been shown to be one of the effective
ways of mamtammg constant level of
haemostatic factors leading to substantial
saving of factor concentrates. However it
is a must to have > 80% factor VIII level and
> 60% factor IX level during the operatlon
but subsequently keepmg trough level at
30% with other measures will ensure
adequate hemostasis. Adequate level of
clotting factors can also be maintained by
frequently giving relatively lower doses of
the factor. The use of FFP and

cryoprecipitate also cut down the factor -

concentrate amount

Inhibitor to factor COncentrate and
management ‘of such cases::

Hemophtlla Patlents with 1nh1b1tors
pose a formidable challenge for patient
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management. This  is particularly
problematic in developing countries where
porcine factor VIII, FEIBA, factor VIla or
immunoadsorption. column are generally
unavailable. We investigated both:in vivo
and in vitro, the effect of EACA on the
1nh1b1tory activity of the inhibitor to factor
VIL It was found that the in vitro EACA
substantlally inhibited the activity of the
inhibitor and had no effect ‘on.other
immunological reaction like red cell -
agglutination. The same was confirmed by
antigen binding ELISA system also (7).
Factor VIII inhibitors are IgG alloantibodies
that arise during replacement therapy in 25
to 50% of patients with severe hemophilia
A. The hydrolysis of factor VIII by anti-
factor VIII antibodies has been found as a
mechanism of inactivation of factor VIIL. Of
course not all antifactor VIII antibodies are
found to be proteolytic or catalytic
antibodies (8,9). It has an implication in the
treatment of cases of hemophlha A havmg

1nh1b1tors

We also have developed monoclonal

antlbody to factor VIIL:C which we utilize .

for estimation of mhlbltor to factor VIII by
ELISA technlque Patent has been apphed
forthesame o e
Management of Chronic s'ynovitis' and
Hemophilia Arthropathy:

Prevention of chronic synovitis is the

key to management of hemophilic
arthropathy. Hemophilic arthropathy is

often seen in India due to inadequate

management of the early bleed owing to the
‘nonavailability of factor concentrate. About

30% of the total six hundred hemophiliac
patients treated at our centre present with
various grades of synovitis. Apart from the




154 Dipika Mohanty

factor infusion on demand, immobilization
of the patient durmg an acute eplsode of
bleeding forms an important aspect of
management in chronic synovms The
- immobilization time may vary from couple
of days to a few weeks, dependmg on
individual patient response. Walking is not
allowed till the patient is free of pain on

weight bearing. Along with immobilization ‘

in appropriate splints, 'compressi‘on with
elastocrepe bandage is apphed

Subsequent to 1mmoblllzat10n graded

mobilization using appropriate exercise

regimen is mandatory. Mobllxzatron is
generally started following infusion of
factor  concentrate  like cryoppt.
Moblhzauon and appropriate exercise
‘regime is carried out by physiotherapists
having experience in handlmg hemophilia
cases. : :

: Synovwrthesm

Itisa method of choxce prescrlbed in
the treatment of chronic synovms who
present with repeated bleeds to the same

joint. Two widely used methods are

~ chemical synovxorthesxs radloactrve
synoviorthesis. We have carried out
chemical synoviorthesis using rlmplcm
‘intraarticularly in some of our cases w1th
gratrfymg results (10). ~

Rehabllxtatlon 1ntervent10n is equally
important to address the complications in
chronic arthropathy which is usually done
~ by: (a) management of the acute bleed in
chronic synovitis. (b) Improving range of
movements of joints. (c) Muscle
strengthening. The details of these have
been described elsewhere (10). Regular

~ physiotherapy exercises are taught to the

hemopbhiliacs by the physiotherapist This

: procedure strengthens the muscles and

reduces mstabxhty in the Jomts Ultlmately
bleeds are found to be less ’

Education:

Reallzmg the fact that where resources
are scarce education remains the corner
stone of hemophlha care, we prepared some
Educative materials in Hindi, Gujarati &
Marathi language for the patrents andtheir -
family members. .

Von Wlllebrand Dlsease

In01dence, carrler detectlon and
molecular: basis; -Although VWD is

- considerably more frequently encountered

in clinical practice than hemophilia A, the
common VWD variants are generally quite
mlld chmcally Type 3 von willebrand
disease is severe and is inherited as
autosomal recessive manner and has got
very low or undetected level of VWF.

Paumty of data regarding incidence,

spectrum of clinical man1festat10ns
prompted usto undertake this study atour
centre. In 1ncludes screening of 217 patlents
for VWD with a bleedlng tendency. Out of

these, 36 patients were diagnosed as VWD.

On 1nvest1gat1ng the family members of

‘these patients, 10 addltlonal cases of VWD

were diagnosed. The laboratory
investigations include the screening

_coagulation testlike PT, AP’IT TT the factor
~VIILI:C and VWD:Ag levels and VWF:Rco

and multimeric pattern. The results are

tabulated in tables 1-5.

For carrier detectron polymorphlsms in

intron 40 of the VWF gene was studied. 300
:normal controls were also scxeened for the
various alleles in the VWF 1 and VWFZ




VNTR polymorphic markers of the intron
40. Apart from the 8 alleles in VWF 1 and 6
alleles in VWF2 markers of VWF intron 40,
we have found new alleles VNTR 9
consisting of 111bp in VWF 1 and VNTR 7
and VNTR 8 made up of 178 base pairs and
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“SUMMARY

‘Peptic ulcer is the most 1mportant organic gastromtestmal disease. The past several o
~decades have seen dramatic advances in the diagnosis and therapy of acid related
- disorders. Two decades ago, almost all peptic ulcers were considered to be’

idiopathic, today, at least in the West, two distinct etiologies can be implicatedin.

three fourths of patients of peptic ulcer. Helicobacter pylori is causally related to - :

majority of cases of ‘both duodenal and gastric ulcer both in the West and in .

developing countries. In developing countries almost 75% ulcers ‘are assocrated o

with H. pylori, The second most common form of peptlc ulcer is due to the use of o

“non steroidal anti- inflammatory drugs (NSAIDS) S

‘Management of peptic tilcers has undergone a radrcal change frorn the pr‘actlceof
- antacids to H, receptor antagonists and now use of proton pump inhibitors (PPI).
H. pylorn eradacatxon regimes is today the treatment of choice in peptic ulcers. By
.eradicating H. pylori in western countries recurrence of ulcer has been reduced - ¢
: tremendously in 5 years, however, in developing countries the recurrence of H.
* pylori infection is quite high so the ulcer recurrence is also high. The endoscopic
techmques have been developed for treatmg complxcated ulcers ' :

“Peptic ulcer is an eprdemic durmg this century, Itis the d:sease of the 20lh century (e

" This is what Sir Avery Jones had very rightly prophesnsed decades ago, Peptic
ulcer is a disease which has its secrets unravelled over the century which has just .

- gone by. From 1881 onwards, Billroth proneeled gastric surgery for peptic ulcer,
Black swung the pendulum in 1972 by using H2 receptor blocking agents in the

_ treatment of this disease and Marshall by implicating Helicobacter pylori as the
ulcerogemc bacteria produced a revolution in the disease management. The:
presentation and course of the disease has not been uniform over all geographical:
regions and some differences exist in the disease manifestations between the tropics -

- and other regions. This review will address key i 1ssues of pepllc ulcer dlsease from
epidemiology:to management inthe troplcs ‘

Conespondence - Dr, M.P. Sharma, Head Deptt of Gastroentelology, Rockland Hosprtal Qutub
Institutional Area, New Dethi-110016; Former Professor & Head, Department of Gastroenterology,
All India Institute of Medical Sciences, New Delhi, India. Glaxo Oration 2004-2005 delivered at the ‘
Annual Meeting of NAMS at Ahmedahad 2005.
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: Epidemiology
k The epldemlology of peptlc has been

influenced by two major observations. First

is the implication of H. pylori as a causative
agent of peptic ulcer disease and second is
the clear relationship between the ingestion
of NSAIDs and gastroduodenal damage. -

‘Peptic ulcers were rare in the 19"

century and became highly prevalent in the

1950s and 1960s. Since, then peptic ulcer
disease has declined in incidence, although

the rate of decline has been more repaid in

“the developed countries as compared-to.
developing countries. In the South East
‘Asian countries, the incidence of ulcer

~ disease rose as in the west, but the declined
has started in the last decade and has been
very gradual. Peptic ulcer disease affect
" malesand females equally in the west while

in India the men are affected more

commonly than women. Both duodenal as
well as gastric ulcer are equally common in
the west but mc1der1ce times more

= commonly than women. Both duodenal as

well as gastric ulcer are equally common in

-the west but incidence of duodenal ulceris™

much more than the 1nc1dence of gastric
ulcer in the tropics. The first

epidemiological study on peptic ulcer in

north India was conducted in 1963 (1). A

population prevalence 0f 0.6% with a male'

to female ration of 1.7:1 was found ina
population of 10096 urban dwellers. The

- ulcer was located in duodenal bulb in over -
two third of patients. An increased
prevalence was noted in the high socio-

economic groups, and dietary evatuation

showed that 63% of patients were wheat
~eaters, thus casting doubt on the rice theory
of southern India. Smoking: habits were

“output (MAO), :
‘duodenal ulcer patients are beyond the

similarly in ulcer and control groups, but
alcohol consumption was higher in the ulcer

~group, In a large country like:India
- differences are bound to exist between

regions. South India, where rice is the staple

food, has a higher prevalence of peptic ulcer

disease then the north (2).

- Pathophysiology

- The presence of gastric acid is
obligatory for a peptic ulcer to form, but
most patients have acid secretion within
normal limits. Hypersecretion of gastric
acid is rarely sufficient by itself to lead to
ulceration. Currently, the most. important
factors in the pathogenesis of peptic ulcer
disease are gastric acid secretlon and

_Hehcobacter pylori.

"The followmg factors have a role in
pathogene51s ~

. Acidsecretion and duodenal ulcer

Duodenal ulcer patients.a:group have
increased basal acid output (BAO is
expressed as percentage of maximal acid
only 10% to 20% of

normal range. Nocturnal gastric acid

_ secretion is also increased in duodenal ulcer
_patients. Only about one third of duodenal

ulcer patients have an abnormally large
secretory capacity. Alternations in gastric

- emptying and altered duodenal pH have

been implicated in the pathOgenes1s of

~ duodenal ulceration, but their role has not

been established. It has been seen that
bicarbonate production in duodenal bulb is

~markedly diminished in patients with
“active duodenal ulcer as compared to
normal 1nd1v1dua1 Thls leads to altered :
; kduodenal mucosal defence
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~Acid secretion and gastric ulcer

The majority of gastric ulcers are
associated with NSAID use and H.pylori
infection. Resting and meal stimulated
pyloric sphincter pressures are diminished
in some patients with peptic disease. This
permits greater duodenogastrxc reflux and
bile and lecithin are potent1a1 gastr1c
mucosal damaging agents. Mucosal blood
flow is decreased in small group of gastric
ulcer patlents NSAIDs decrease gastric
mucosal blood flow in humans It is possible
that diminished blood flow may serve as a
cofactor in ulceratlon

3. H. pylori and ulcer disease -

- H. pylori 1nfects the antral mucosa in
95-100%. of patients with duodenal ulcer
' dlsease and in 70-80% of patients with

gastric ulcer The mechanism by which

‘H.pylori leads to these disease states has not

been established. Host factors as well -as
characteristics of bacteria interact to
produce the disease state (Peura 1997
Crespo et al 2001 Nomura A et al 1994)

a) * Virulence Factor

These mclude urease adhes1ons
protease, lipase, catalase “superoxide

dismutase and platelet activating factor. -

Strains of H.pylori posses a pathogenicity
island which encodes for Cag A (cytotoxin
associated gene protein) which encodes a
product that promotes induction of
cytokines. Approx1mately 50% of H.pylori

, strains produce a vacuolatmg cytotoxin (vac .

A). Cag A expression was initially reported
to represent an enhanced risk for the
~development of both gastrlc cancer and
duodenal ulcer disease.

b) Mucosal immune responses

H.pylori induces host respo.nses‘that

promote inflammation and epithelial
- damage without conferring immunity

agamst infection, Responses include
increase interleukin-1 (IL 1) 1L-6, 1L-8,
TNF- -alpha. '

¢). - Gastrin release

Hypergastrinemia in patients with
H.pylori infection may result from a
decrease in antral somatostatin content and
somatostatin mRNA. There is a greater acid

response to gastrin in patients thh
duodenal ulcer disease. :

d) _Mucosal Blcarbonate Secretion

Cure of H. pylori infection normalizes
the decreased duodenal bicarbonate
secretion in patients with duodenal ulcers.

e - GaStric rnetaplasia in duodenum

It has been postulated that H.pylori
organisms from the stomach colonize areas
of gastric metaplasia in the duodenal blub,
leading to duodenitis and ulcer formation
but this has not been substantiated ‘

4., Non stero1dal antunﬂammatory drugs
: and ulcer disease

NSAIDs are associated with
approximately a five folds relative risk of
developing a gastric ulcer. The incidence of
new gastric ulcer in patients taking aspirin
and NSAIDs is about 10-15% during the
first 3 months of use. Those at risk are
usually elderly patients with a history of
ulcer disease, multiple NSAIDs and a high
dose of these agents. Duodenal ulcers also
occur as a result of NSAID use, but

generally less frequently then gastric ulcers.
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NSAIDs mduce mucosal injury by direct’
topical i mjury and systemlc effects mediated -

by. prostaglandm depletion. Toplcal
. damage is because of ‘lon trapping’
~ whereby the NSAIDs being weak organic
acids their intracellular drugs concentration
“is higher then the outside. This ion trapping
“allows direct cellular injury, NSAIDs also
directly attenuate the hydrophobic
. properties of systemic effects of NSAIDs are

due to prostaglandin depletion. Inhibition

*of cyclooxygenase with a resultant decrease
in PGE, PGE2 and PGI2 are though to be
the most important mechanism of action.
This leads to decreased mucin secretion,
decreased in bicarbonate secretion,
decreased surface active phospholipid
secretion and decreased epxthehal cell
proliferation.

5. Smoking and Ulcer Disease

Peptic ulcer disease and smoking are
strongly.. - associated . . based:: on

epidemiological and clinical studies. "

Cigarette smoking has also been associated
with complications related to peptic ulcer
disease. The mechanisms whereby smoking
causes these effects are not understood.
Chronic smoking increases . maximal gastric
acid secretion and it also acid secretion.
Nicotine significantly reduces duodenal but

not gastric mucosal blood flow. It also

inhibits duodenal and pancreatic
' bicarbonate secretio’n‘ : i

6. Genetrc factors

The concordance for peptic ulcer
‘among identical twins is approximately
50% and is increased among non identical
- twins, although notto the same degree. The
lifetime prevalence of developing ulcer in

first degree relative of ulcer patiehts is
about three fold greater then that in { he
general population. : :

Clmlcal Course

Peptlc ulcer dlsease isa chromc dxsease
with frequent 1e1apses and remission.
Eradication of H. Pylom or the use of long '
term acid suppression diminishes the risks
of compllcatlons and lowers the relapses
rate. Eprgastrlc ‘pain is the predommant
symptom in 60-80% of subjects Typlcal

pain of duodenal ulcer occurs 1-3 hours

after meals and frequently awakens the
patient at nigh. The discomfort is relieved
by food or antacids and is sometimes
described as a burning hunger pain or a

‘vague dxscomfort Ulcer symptoms are

typically epxsodxc w1th relapses lasting upto

2 week. Gastric ulcer is often asymptomatic,
‘partrcularly in elderly patlente taking -
NSAIDs. The pain of gastric ulcer is not
helped by food and symptoms are also less
_likely to show periodicity. Vom1tmg inulcer

disease “may signify gastrxc outlet
obstruction as a consequence of chronic
ulceration or pylorlc obstruction. Weight
loss may occur in patlents with peptic ulcer,
particularly gastric ulcer. Symptoms found
to have discriminate value of ulcer are night
pain and relief from pam thh food mild
or antacxds

Compllcatlons of ulcer dlsease 1nclude
haemorrhage, penetration and obstructlon

»Haemorrhage is the most common

complrcatlon followed by perforatlon
Duodenal ulcers tend to perfox ate anteriorly
whllt, gastrxc ulcer tends to perforate along

' "the anterior wall the lesser (,urvature of the
- -stomach.
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‘H. pylori and Peptic ulcer disease :
: prdemm]ogy

. H pylorl is found in-a substant1a1
proportlon of the ‘population, It remains
among the most universal of infection, Oral-
oral and oral - fecal transmxssxon accounts

for most, if not nearly all, cases of 1nfectlon :
H.pyori mfectlon has declined rapidly in all ,
developmg countries, Wthh probably has .

contrlbuted to. dechnes in duodenal ulcer

dxsease and gasmc cancer. Several studies

have reported H.pylori prevalence of at

Jeast 90% of persons with duodenal ulcer. -
However it now appears that the_ :

lmportance of H.pylori in ulcer disease has
been overstated. The 1mp11cat10n for

epldemlologlc studles is that a substantial

minority of ulcers thought to be purely
“attributable to H. .pylori must have other

causes. The reported prevalence of H. pylorl o

: 1nfectlon in. healthy or asymptomatlc

persons in Indxa varies frorn 31%to84% and.

this depends on age, socio-economic class,
housing and sanitation, rural versus urban

dwelling and the method used for

diagnosis. H. pylori is supposed to be an
infection of the childhood in India; and the

majority of the population in India is
already exposed by the age of 20 yrs. In -
India, Gill et al showed that the prevalence
of IgG and IgA antibodies to the organism

was 22%, 56% and 87% and 48%, 58% and
- 83% in the 0-4, 5-9 and 10-19 years age

- groups, respectively; thereafter it remained

constant up to the fifth decade w1th a fall in
later decades.(3) o

i Prevalence in d1sease states

, The strongest association of H. pylon
~has been with peptic ulcer disease. H pylori

has been reported to be present in 64-90%
of Indian patient with duodenal ulcer. The -
prevalence . of «:H:pylori ' in :other
gastroduodenal disease in Indian patients
is gastric ulcer; 50-65% gastric cancer; 38-
62% and no ulcer dyspepsia; 42-74%.

, Stram charactenzation )

Indlan strams of H pylon seem to be.
distinct as compared to H. pylori strains in
West. PCR tests with a focus on putative
virulence genes indicated that 80’90% of

strains in Calcutta carrled the cag

pathogen1c1ty island and potentlally
toxigenic vacAsl alleles of the vacuolating
cytotoxin gene (vac A) independent of
disease status. This is hlgher than in the
West (where cag Aand vacA sl genotypes
are dlsease associated) but lower than in
East Asia. The ice A2 gene was weakly;
assoc1ated with dlsease in Calcutta strains,
whereas in the West the alternatxve but
unrelated ice Al gene at the same focus is
weakly disease associated. In a study from :
Delhi, it was seen that cag A status was not
helpful in predlctlng non ulcer dyspep81a
from peptlc ulcer dlsease

Diagnosis of H. pylori mfectlon

The preferred schcma for H pylon
infection is dlagn031s treatment and
conflrmatlon of cure. Choosmg the
approprlate H. pylor1 test depends on
several factors, such as mdlcatlons for
endoscopy, prevxous H. pylori therapy"p
current or recent medlcatlons and accuracy
as well as coast of avallable testing
alternative. The dlagnosw of H. pylorr
infection can be based on mvasive test
which are endoscopy related tests, non-
invasive non endoscopic tests.(4,5,6) No
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~single test is considered as the gold
standard. For a definitive diagnosis

consensus of two or more tests is considered -
‘as positive result for the diagnosis of -
H.pylori. Although:this also depends-on

~whether this question is being asked.in a
clinical practrce setting or research setting.

Endoscopy based tests
- Rapid urease test

~ With the observation that H. pylori is
a strong urease producer urease has been
used as a marker for H. pylor1 in rapxd
urease tests and urea breath test. Rapid

urease test is the cheapest and most easily

available of all available tests. It is based
on the principle the H. pylori produces an
’enzyme urease which cleaves urea into
ammonia and carbon dioxide which will
turn the pH indicator solution red from
yellow A positive result is available from

a few minutes to 24 hours. Commercially -

available kits are available. However, at

most centres an in-house prepared solution -

is used. This has been validated at most

- centres in India. The sensitivity and
specificity of this test are 95% and 90%
' respectxvely For maximal speed, urease.

tests ‘should be performed at room
temperature with rewarmed media because
of the enzyme’s higher activity at increased
temperature. All biopsy based methods
suffer from the patchiness problem, For

example one biopsy specimen can be
- colonized heavxly with H. pylori whereasa .
, second biopsy sample 1 cm away can reveal :

hardly any orgamsms
- Culture

H. pylori is a faStlleUS orgarusm to

o culture. hence it is the most difficult test to -

perform. It is considered to be:the gold
standard for the diagnosis of H. pylori
however it suffers from the dlsadvantage
of poor sen31t1v1ty The sensitivity at centres
with special expertise in this techmque has

 been reported to be 60-90%. Hence, it is not

recommended as a routine diagnostic
procedure. Culture is required if antibiotic

sensitivity is needed or for isolating the

strain prior to molecular biology studies.
Microbiology laboratories are interested in
culturing H. pylori a) for diagnostic
purposes b) to establish antibiotics
susceptibility of isolates c) to identify

- potential virulence factors and d) to

investigate microbial host- cell interactions.
The disadvantages of this technique are a)

~requirement of special conditions for

specimen transportation b) the use of
expensive and comphcated media with

" special conditions for maintenance and c)

need for spec1al mcubanon condxtrons
Hrstology o

Dueto poor yield of culture, hlstology
is con51dered to be the gold standard for
the diagnosis of H.pylori. Although

- histology may be considered as a gold - :
standard the reliability of detecting H. .~

pylori infection depends on the site, number

“and size of gastric biopsy specimens.

Special stains like Warthin Starry and

modified giemsa glve better results then -
» Haematoxylm eosin. g

Crushed smear sand 1mprmt cytology

" Crushed smear and imprint cytology '

~are done with the aid of antral biopsy

specimen. They are as accurate and -
convenient as histology. The sensitivity and

specificity of histology touch smear RUT
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and brush cytology of endoscopic antral
biopsy from 49 patients of duodenal ulcer
was evaluated in a study from Delhi and it
was found that best method for diagnosis
of H. pylori is a combination of the rapid
urease test or-brush cytology with histology.

~ Inthis study it was also observed that brush -
- cytology or touch'smearare diagnostic'test :

-~ofichoice if a smgle test is desired:
Polymerase chain reactron '

The use of polymerase cham reactlon
(PCR) for successful detectton and
characterization of H, pylor1 from clinical
and environmental specimens has been well

documented and is being used widely.

Using urea primer on antral biopsy
specimens ‘PCR has been used for the
diagnosed of H. pylori. However, PCR
cannot distinguish between viable and

nonviable organisms. In daily clinical

practice, PCR does not have to be
performed to establish H. pylon infection.

Non mvaswe tests .
Urea breath test

The urea breath test is the non-invasive

method of choice to determine Helicobacter

pylori status. The test is based on the
organism’s urease activity, which liberates

carbon dioxide from urea and produces

ammonia to buffer its acidic environment.
Ingestion of labelled urea results in
production of labelled carbon dioxide
- which then can be detected in breath. There
~are two labelled tests available: C-13 and
C14 ureabreath test. C13 is non radioactive
{is minimal at the doses used. It is a hlghly
sensitive and specific test with a dlagnostlc
accuracy. of 93%. Moreover it offers the
advantage of being a global testi.e. there is

" no sampling error as seen in endoscopic

tests. The most important advantage of UBT
is that it obviates the need for antral biopsies
to confirm eradication of H. pylor1 after
completion therapy i '

Serology

Serology testlng is the commonest,

method on non-invasive diagnosis of

H.pylori. Serology is the best method for
epidemiological studies but cannot
distinguish between past and present
infection. Serology detects the presence of

1gG and IgA antibodies agamst H.pylori -

antigens in the serum. ELISA using a
commercial kit has a high sensitivity of 95-
100%. These are excellent for use in primary:
health care setting. Serologic testing ismore
definitive and differentiating if the
antigenic epitopes of H. pylori can be
dlfferentlated based on antigenic epitopes
that specifically associated with gastric
cancer; peptic ulcer and non ulcer

. kdyspepsm

Choice of test

The choice of a dlagnostlc test will
depend on the clinical situation for which
itis required. The selection test at different

- centres also reflects personal preferences

facilities and skill available and the purpose

of the study.

Ep1demzolog1cal studxes '
\ ELISA should be used in thlS sxtuatlon
Dragnosrs ina clinical pract1ce ‘

If endoscopy is planned then any of the

' endoscoplc tests like RUT or hlstology will
‘be sufficient. To reduce the cost, one sample
_can be used for RUT and the other sample
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. preserved. If RUT is negative at 24 hours,
the second sample should be sent for
‘histology. The biopsies should be taken
endoscopically from two sites: the gastric
antrum and the corpus. If endoscopy is not
planned then urea breath test is.a good
alternatlve

Diagnosis after therapy

Test for H.pylori are done minimum of
4 weeks after completion of therapy. In
cases of duodenal ulcer where symptomatic
relief has been gained, C14 urea breath test
is sufficient to demonstrate eradication of
organism. For clinical trials a combination
of two of the following tests can be used:
RUT, histology or urea breath test.

Strategies for successful eradication

Treatment

~ Similar to any bacterial mfectxon the

treatment of H. pylori infection is based on
the use of antimicrobial agents. An adjuvant
therapy. is needed and until now the best

adjuvant therapy has comprised drugs that

increase the pH of the stomach (i.e.
antlsecretory drugs and especxally proton
"pump 1nh1b1tors (PPI) ‘

Ind1ca t1ons for treatment

Eradication of H. pylorl cures peptlc
“ulcer disease and conversely relapses of
- peptic-ulcer disease are associated with
reappearance of H. pylor1 This is the basic
concept for which H. pylon eradication had
been advocated. In 1994, National Institutes

of Health consensus development“

‘ conference had recommended eradication
 of H. pylon in all cases of duodenal ulcer
mfected with H. pylon Subsequently

' European H. pylon study group. American

. Pacific

College of Gastroenterology and 1997 Asia
working «party had also
recommended eradication of H. pylori in
peptic ulcer disease. Eradication therapy
was also recommended in all patients with
low grade gastric MALT lymphoma with
coexisting H. pylori. Eradication is: not
recommended in non ulcer dyspepsia with
or without antral gastritis. In a bleeding
peptic ulcer disease or a past history of ulcer
with proven H. pylori infection eradlcatmg k
therapy should be glven ‘

Flrst Line Therapy k
“The drugs effective agalnst H. pylorl

are bismuth salts (colloidal bismuth sub

citrate, bismuth subsalicylate), metroni-
dazole, Tinidazole, secnidazole tetracycline,

amoxicillin, Clarithromycin, azithromycin,
- omeprazole, lansoparazole, quinolones and

ranitidine bismuth citrate.(7-:12). However,

-a single drug is not effective and moreover

it promotes drugs rresistance. Hence, at
present a three or four drug regimen is

indicated. The regimen should include-a

proton pump . inhibitor and two
antlbacterxals in triple therapy while in
quadruple therapy it should contain protein
pump inhibitor, blsmuth and. two
ant1b1ot1cs ‘The time of therapy should be
14 days As it has been seen that 7 days
therapy does not produce opt1ma1
eradication rates. No smgle therapy can be
recommended for all of India as there are
w1de variations. in the re31stance patterns
in dlfferent parts of India The following

regimens may be con31dered
¢ PPI

(Lansoprazole - 30mg BD |
v ‘omeprazole 20mg BD) + amoxicillin 1

gmtwice daily + clanthromycm 500mg S

- twice daily for 14 days e
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e PPIL+amoxicillin 1 gmBD/clarithro-
mycin 500mgBD+t1n1dazole SOOmgBD
! for 14 days :

o Colloidal Bismuth subcitrate 240rng
BD+PPI+ amoxycillin/clarithromycin
+ tinidazole for 10-14 days

Factors Influencing outcome
‘ Factors lmked to treatment

1. -~ Dose of clarlthromycm Increasing the
dose of clarithromycin to 1-1. 5mg/ day
improves cure rates. ~

2. Duration of treatment: the optimal
duration of treatment remains
controversial. It has been shown that

' better cure rates are achieved for longer
treatment duration: 14 days greater
than 10 days, greater than 7 days.

F actors linked to strains;

1. Resistance of H.pylori to antimicrobial

agents .

2 Strain type.

i "'Factors to patxents
1. Geographlcal region
2, . Patient compliance’
Second Lme theraples

The choice of the second line treatment
largely depends on the treatment which
was used initially. If a clarithromycin based
regimen was used, a metronidazole based
regimen should be used and vice-versa as
acquired bacterial resistance to
metronidazole and
pnmanly results from prev1ous treatment
,fallure : :

Quadruple therapy (i.e. PPI tw1ce
; darly colloidal bismuth subcitrate 120mg

clarlthromycm '

four times a day, tetracycline 500mg four ,
times a day and metronidazole 500mg three. -

*times a day) has been recomimended as the

optimal therapy in several guidelines. A
seven day treatment duration seems to be
sufficient and increasing the duration does

‘not increase the efficacy. Innon responders

if the initial therapy has been metronidazole.
based then rescue therapy should be non
metronidazole based. And if the first line
of therapy had been non metronidazole - '
based then either a quadruple drug regimen
should be used or the length of therapy
should be increased to a minimum of 14
days. Patient compliance also needs to be

~ monitored rigorously insuch cases. Testing

for eradlcatlon needs to be done in patients
with relapse of duodenal ulcer, comphcated
duodenal ulcer and patients’ with gastric
ulcer when ulcer healing needs to be
documented. Newer compounds currently
being evaluated for eradication of
Helicobacter pylon include macrolides

other than clarlthromycm fluoro-
quinolones, rifamycin derlvatlves and
“others. . ‘ i :

sMacrohdes

Amthromycm is able to reach hrghg

gastric concentrations persisting for several

days and therefore may be administered at
a dose of 500mg once daily for three days
during a seven day trlple eradlcatton
therapy. Eradication rates rangmg from
28% - 93%59 have been reported for

‘regimens employing this antibiotic. The
‘absorption of azithromycin is markedly
‘reduced when administered with food,
‘which may account for the low eradication
‘rates. In treatment regimens in whxch

a21thromycm was givento fastmg pattents
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-~ cure rates were in the range of 86%-93%.

Spiramycin is a well tolerated macrolide. It
has:shown eradication rates of 89%:91%
when administered for 10 days with
"~ ‘metronidazole ‘and bismuth subnitrate or
ranitidine blsmuth subcitrate, ;

F]uroqumo]ones

~Levofloxacin is. bemg evaluated forits
role in eradication of H:.pylori. A
therapeutic - regimen  comprising

levofloxacin 500mg daily plus rabeprazole

and either amoxicillin or tinidazole for 1

week has been found to promote

eradication of H. pylorr in 90%-92% of
treated patients. ~ y

Hrgh dose dual therapy

PPI and amox1c1111n dual therapy
widely used in the early 1990’ s was
-abandoned because.of the mconsrstent
results and an inferior eradication rate
compared tothe PPIbased trrple therapies.
As compared to macrolides and
‘metronidazole, amoxicillin never reaches
high concentration in the gastric mucosa.
Thus an alternative would be to given high
doses of omeprazole (40mg 3 times a day)
and amoxicillin. (1 gm 3 times a day). 80%
eradication rate has been reported ininitial
. pilot studies: , At

“szabutm

leabutm is a rlfamycm derlvatxve '

' ;whrch has been. used in ‘rescue’ triple
therapy for patients failing to respond to
standard: regimens for H.pylori eradlcauon

“Both quadruple and triple drug regimens

_employing rifabutin 150mg daily promoted

eradication. in 66.6% of cases, while the
eradication rate was .8,6:?6%, (p<0,025f);1:n the

- group employing rifabutin 300mg daily.

The study indicates rifabutin is more
effective than the so-called second line
quadruple therapies, but it needs to be
conflrmed in futures studres

Nitazoxamide . ::

Nitazoxamide is a nitrothiazolamide
with similar properties as nitroimidazoles
but it has the advantage of being well
tolerated ‘and does not select resistant H.
pylori strains. An eradication rate of 83%
was obtained in ‘a dose ranging trial of
nitazoxamide with omeprazole

‘Ketohdes

 Ketolides. are macrollde derrvatlves
developed to be active ‘against macrolide
resistant - bacteria, Trrals for their
effectlveness against H Pylorr are yet to be
conducted. ~

New drugs based on genomics

The complete genomic sequencing of
two H.pylori strains may change the
present approach to H.pylori eradication.
Numerous genes are specific to H. pylori
and are common to all strains. Post genomic
methods allow an effective screening of
these genes and once their vital role is
confirmed by mutagenesis they can be

' screened against thousands of small

molecules. This would lead to the
development of active ‘drugs, which

specifically target certain functlons of the -
bacterium., . ~ ,

‘ Recurrence after eradlcation

: Recurrence is deflned as tests for
H. pylon which were negative 4 weeks after

-eradication, becommg positive agam
Recurrence can be due to recrudescence of
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reinfection. Recrudescence is a pre-
treatment strain.of H.pylori which was
- suppressed by treatment and was
undetectable 4 weeks after treatment,
becoming detectable at a later stage.
Reinfection is infection by another strain of
H.pylori which infects after the original
strain of H.pylori has been eradicated
completely. Recrudescence is most likely to
occur during the first 12 months after
apparent eradication whereas reinfection
my account for recurrence after this perlod
Data from India on reinfection are scarce.
Very few Indian. studtes are available. In
three studies reinfection rate was 16% per
patient year follow up (range 11%—40%) In
the fourth study H. pylorl clearance
(colomzatlon status 4 weeks after therapy)
was studied rather than eradication
(colonlzatxon status 4 week after therapy)
and it was found to be 59% at 3-6 months
suggestmg that it was due to recrudescence
The ulcer relapse rates were 17% duringan
average follow up of one year (13,14). This
"isin contrast to developed countries where
the reinfection rate is, 0-3% per patient year
follow up. Relatxvely hlgher reinfection and
ulcer relapse rates reported from India
could be either due to genetlc susceptibility
or reexposure to H. pylori. There could be
methodological flaws like improper
assessment of H.pylori eradication rates as
only one testlike rapid urease test was used
to document eradlcauon in most studxes

' Drug re51stance in H pylor1 mfectmn

+Drug re51stance appears to be one of

the main reasons for failure of therapy.

Resistance is more frequent . to

-metronidazole and clarithromycin. There

are some. reports ‘of resistance ‘to
amoxycillin and tetracycline also (15).

Resistance to imidazoles

In Lucknow, metronidazole resistance
was found in.66% of cases. In Mumbai,

‘Mhaskar et al found resistance to both

metronidazole and tinidazole:in 100% of the

cases. Another study from Mumbai

reported resistance to metronidazole in 16%
of the cases. In I—Iyderabad resistance to
metromdazole was seen in 17% of the cases.
Data collected from seven centres in India
showed that 70% of the strains were
resistant to metronidazole. Preliminary data

- 'shows that resistance to metronidazole

from strains isolated in Delhi is about 100%.
In Calcutta, 90% of the strains are resistant
to metronidazole. Adding proton pump
inhibitors to regimens containing
metronidazole ‘appears-to overcome the

‘problem of metronidazole resistance in

vivo. The resistance can also be overcome
by using a quadruple (bismuth contammg)

-regime 1nstead of trrple reglme

Resrstance to clarzthromycm ‘

Mhaskar et al found 91% of the strains
to be resistant to clarithromycin. All strains

from Mumbai which were resistant to

metronidazole, .. tinidazo,leﬂ ‘and
clarithromycin . were sensitive to
quinelones. In 3-4% of the cases combined
clarlthromycm and metromdazole,
resistance occurs. . :

~ Antimicrobial resistance in vitro may

not always translate into low ‘eradication

rates with triple or quadruple therapres
Various antibiotic combmatlons ‘may have

!synerglstlc effect that: may not be apparent

when components are tested alone. A strain

~found to’be metronidazole resistant in vitro
‘might under in vivo conditions may prove
sensitive through unknown mechanisms:
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