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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

Correspondence Dr. Dlpika Mohanty, S Consultant Haematologlst In- charge -Lab- Servrces Apollo
Hospitals Dhaka, Bangladesh, e-mail : mohantydipika@yahoo.com. Sir Shriram Memorial Oration
2004-2005 delivered at the Annual Meeting of NAMS at Ahmedabad, 2005.




148 Dipika .‘Mohanty !

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
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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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