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THE CHILD WITH HAEMOPHILIA
C. D. K A RA BU S, M .B. Ch.B., M .M ed. (Paed), D .C .H .,M .R .C .P ., F .R .C .P.E .*

SUM M ARY

H aem ophilias are bleeding disorders due to an in
herited defect in production o f c lotting factors. In  South  
Africa 867 haem ophiliacs have been registered and 309 
o f these are boys under 15 years o f age. H aem ophilia  
A and B  m ake up about 85 - 90%  o f all cases. They  
are inherited in a sex-linked m anner and thus a ffec t 
males only. The m anifesta tions o f haem ophilia  are due 
to bleeding characteristically involving the joints. The 
disorder varies in severity and in the m ost severely  
affected  children, repeated haemartliroses may lead to 
crippling. Early adm inistration o f clo tting  factor, pre
ferably given a t the ch ild ’s hom e, physio therapy  
to prevent muscle wasting and regular assessm ent by a 
co-ordinated team  o f paediatrician, physiotherapist, or
thopaedic surgeon and dentist a t the hospital are neces
sary fo r successful m anagement. These facilities can he 

Tbrganised only at a com prehensive haem ophilia treatm ent 
“centre treating a large num ber o f bleeders.

H aem ophilia  is a term  used fo r  a group of life-long 
bleeding disorders resulting  from  an inherited  defect 
in the p roduction  o f one o r o ther o f the  p lasm a clo t
ting factors. T hese proteins, responsible fo r norm al 
blood coagulation, are designated by  th e  R om an 
num erals I to X III. T he com m onest d isorder is haem o 
philia  A or classic haem ophilia  w hich was probably  
recognised as early  as the second century. The 
Babylonian T alm ud describes a decision of R abbi 
Sim on ben G am aliel to excuse from  the  rite  of cir
cumcision the new born son of a w om an whose sisters’ 
sons bled to  d eath  on the  basis that ‘there  are  fam ilies 
whose blood is loose, w hile in others it coagulates’. 
In 1803 the  first m odern  description was given by J. 
C. Otto. H aem ophilia  was called the  ‘b leeders disease’ 
and later ‘the  disease of K ings’ because of its occur-
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O PSOM M ING

H em ofilie  is ’n bloedingsiekte te w yte  aan 'n  oorge- 
erjde d e fek  in die vervaardiging van stolH ngsfaktore. In  
S u id -A frika  is 867 liem ofilielyers geregistreer en 309 
gevalle is seuns onder 15 jaar. H em ofilie  A  en B  be- 
slaan o m tren t 85 - 90%  van alle gevalle. H ulle word  
oorgeerf in ’n seksgeskakekle m anier en tas du s slegs 
m anlike lyers aan. D ie  kenm erke  van hem ofilie  is te 
w yte aan bloedings, wat spesifiek  gewrigte aantas. D ie  
siekte varieer in die graad van aantasting en in die k in 
ders wat ergste aangetas is, kan herhaalde hem artrose tot 
erge kreupelheid lei. Vroee toediening van stollingsfak- 
tor, verkiesfik  tuis, fisio terapie oin spier verval te voor- 
kom  en gereelde evaluering deur ’n gekodrdineerde span 
bestaande uit ’n kinderspesialis, fisioterapeut, ortopediese 
chirurg en tandarts by die hospitaal h  nodig vir sitk- 
s:svolle  hanterine. H ierdie fasiliteite kan slegs bv ’n om- 
vattende hem ofilie  behandelingsentrum , w at ’n groot 
aantal bloeiers behandel, georganiseer word.

rence am ong descendants of Q ueen V ictoria  in the  royal 
fam ilies o f B ritain , Spain and Russia.

H aem ophilia  A is due to  a deficiency in facto r V III 
c lotting activity  while haem ophilia  B (Christm as 
Disease) results from  defective facto r IX  production . 
Both are  inherited  in a recessive X -linked m anner and 
therefore, w ith ra re  exceptions, are m anifest only in 
males. C linically haem ophilia  A and B are  indistinguish
able and together they m ake up about 85 -9 0 %  of all 
cases of haem ophilia. H aem ophilia  A is 5 to 6 tim es 
m ore com m on than haem ophilia  B. O f the o ther h ae 
m ophilias, V on W illebrand disease is the  th ird  m ost 
com m on, com prising about 10%  of patients. All the 
o ther clotting: facto r deficiencies together m ake up less 
than  5%  of cases. These d isorders a re  autosom ally 
transm itted  and therefore  m ay affect fem ales as well 
as m ales.

H AEM O PH ILIA A A N D  B

H aem ophilia  is relatively uncom m on b u t no t rare. 
T he incidence of haem ophilia  A and B has been  found
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to be betw een 10 and 15 pe r 100 000 m ales in su r
veys done in th e  U.S.A. and  various E uropean  coun
tries. In  South A frica (K arabus, 1981) 867 haem o 
philiacs have been identified  and of the total 706 
(81% ) have haem ophilia  A o r B giving a prevalence 
o f 5,4 per 100 000 m ales. T h e  figure fo r  whites is the 
sam e as th a t in o ther countries while th e  incidence in 
b lacks is m uch lower. T here  a re  309 bovs under 15 
known to have haem ophilia  A or B in the R epublic  
and in this age group b lack  bleeders ou tnum ber whites.

IN H ER ITAN CE A N D  N A T U U R E  OF DEFECT

T h e  genes fo r haem ophilia  A and B are  located at 
separate  sites on the X chrom osom e. Since there  are 
no  opposing genes on the Y  chrom osom e, the disorder 
is expressed only in the  m ale (XY). Fem ale  (XX) car
riers of the tra it a re  generally  unaffected , as they are 
able to p roduce sufficient c lotting fac to r un d er the 
contro l o f their norm al X  chrom osom e. A haem ophilic  
m ale cannot transm it the d isorder to  his sons b u t all 
his daughters m ust be  carriers o f haem ophilia. A c a r
rier fem ale has a 50% risk o f bearing  a haem ophilic  
son and h e r chance of having a carrie r daughter is 
the sam e. In  abou t one th ird  of cases, there  is no 
fam ily history  of the d isorder and a spontaneous hae
m ophilic m uta tion  on the X chrom osom e m ust have 
occurred. T h is defective gene can then  be  transm itted  
to subsequent generations.

F o r m any  years haem ophilia  was considered to be 
due to a qu an tita tiv e  deficiency of c lo tting  factor. F an tl 
and co-w orkers (1956) discovered th a t haem ophiliacs 
did produce a c lotting facto r m olecule w hich did not 
function  norm ally . H aem ophilia  is therefore  due to a 
qualitative  and no t a quan tita tive  abnorm ality  of the 
clotting factor. T he presence o f a fa c to r V III p ro tein  
which has reduced clotting activity has been a useful 
m eans o f detecting  fem ale carriers o f the  disorder.

M ANIFESTATIO NS

All the problem s in haem ophilia  resu lt from  excessive 
bleeding and its effect on the  function  of joints, m uscles 
and o ther organs. T he severity of the  bleeding in h ae 
m ophilia  varies from  case to case, in general being 
related to the am o u n t o f factor V III  o r IX  clotting 
activity  present. T his m ay range from  5 to ,40%. Severe 
bleeders have less than  2%  clotting activity, m ode
rately  severe 2 - 5 %  and m oderate  to  m ildly affected 
individuals m ore than  5 % . T he am oun t of facto r present 
rem ains constan t th roughou t the life of the  haem o
philiac. In haem ophilia  A and B, all affected m em bers 
o f a fam ilv have the  sam e level of c lotting activity  and 
thus, usually, o f severity o f sym ptom s. Bleeding m an i
festations are m ost frequen t and dam aging during child
hood. In  severely affected  cases, excessive bruising  m ay 
be noticed during infancy as the  baby starts crawling. 
L ater as he learns to  walk, haem atom as on th e  fo re 
head  and face and bleeding from  a cu t lip o r b itten  
tongue are  n o t in frequen t as a resu lt o f falls and 
bum ps. T h e  characteristic  bleeding in to  jo in ts usually 
becom es obvious from  two to th ree  years o f age, com 
m only involving the ankles and knees. In  the o lder 
child b leeds in to  the  elbow jo in ts a re  also frequent. 
O ther jo in ts such as the hips and shoulders a re  less 
o ften  affected . T h e  frequency of the bleeding episodes 
depends on the  severity o f the  c lotting defect and in 
children  w ith less th an  1%  activ ity  b leeds m ay occur 
weekly. T h e  am oun t o f traum a necessary to induce 
bleeding m ay  be m inim al in severe cases w hereas m ildly 
affected  individuals m ay play sport such as tennis or 
soccer w ith little  o r no  bleeding.

Bleeding in to  jo in ts is the m ain  cause of disability 
in haem ophilia. Severe o r  repeated  haem arth roses result 
eventually  in the typical haem ophylic  a rth ropathy . The 
synovial tissues are thickened, a chronic effusion as a 
resu lt o f synovitis m ay be p resen t and jo in t m obility 
is restricted. M uscle wasting a round  the jo in t is the 
rule, unless intensive physio therapy is given. W eak 
m uscles lead to  instability  of the  jo in t and  lack  of p ro
tection  against traum a which m ay  cause fu rth er bleed
ing. U nless preventive m easures are taken, this vicious 
cycle o f bleeding, jo in t dam age, m uscle wasting, in
stability  and fu rth er bleeding m ay repeat itself until 
th e  jo in t is to tally  destroyed. E ventually  the  jo in t may 
becom e alm ost im m obile o r chronic severe pain  may 
necessitate a rth rodesis o r jo in t replacem ent. Radio- 
logically, the jo in t space becom es narrow ed, articular 
surfaces are irregu lar and defects in alignm ent may 
occur. In  the knee there  is o ften  a valgus deform ity of 
the  leg which results in an abnorm al stra in  being 
placed on the already dam aged joint.

B leeding m ay  also involve m uscles and result in( 
m ajo r loss o f blood if  the  thigh, bu ttock  or re troperi
toneal m uscles a re  involved. N erves and b lood  vessels 
m ay be com pressed if bleeding occurs in to  the calf, 
fo rearm  or iliopsoas m uscles and serious dam age may 
follow  unless intensive trea tm en t is given. Bleeding into 
the renal trac t is no t uncom m on in o lder children and 
m ay cause obstruction  to  u rine  flow. T h e  m ost serious 
type of haem orrhage  and the  m ajo r cause of death 
in haem ophilia  is in tracran ial bleeding. T his m ay be 
related  to traum a to the  head b u t in severe haem o
philiacs no t infrequently  there  is no  h isto ry  of any 
precip ita ting  cause. In  view of this any haem ophiliac 
who com plains o f a severe or prolonged headache 
should be given trea tm en t fo r a poten tial cerebral 
haem orrhage.

M A N A G E M E N T

T he overall m anagem ent o f the  child w ith haem o
philia  is com plicated and expensive. T h e  cost o f clot
ting facto r alone needed to trea t a single jo in t bleed 
in a boy of 10 m ay well am oun t to  R 250. In  addition 
to the  paed iatrician  o r haem atologist, the  m anagem ent 
team  should also include a physio therapist, orthopaedic 
surgeon, clinical nurse, social w orker and dentist. 
L abora tory  facilities should include technologists trained 
in coagulation  and an adequate  supply of trea tm en t 
m aterials. In  view of the com plexity o f m anagem ent 
and the relatively sm all num ber o f haem ophiliac  patients, 
there is little  doub t th a t cen tralisa tion  is essential. In 
the  U SA , B rita in  and E urope  large haem ophilia  cen
tres have been established w here the  com prehensive 
care needed by the  pa tien t can be provided. It has been 
suggested (Levine, 1980) th a t a m inim um  num ber of 250 
haem ophiliacs a re  required in o rder to keep the services 
a t a haem ophilia  centre function ing  adequately.

Treatment of Bleeding Episodes

Fresh  frozen plasm a was first used as a m eans of 
replacing the m issing c lotting facto r by G raham  e t al., 
in 1949. T he effectiveness o f  these transfusions was 
lim ited by the large volum e necessary to raise a p a tien t’s 
c lotting facto r sufficiently  to stop  b leeding. T h e  plasma 
had to be stored deep frozen to  re ta in  its potency 
and this m eant th a t children  h ad  to com e to hospital 
fo r trea tm ent. T h e  usual hosp ital delays, including 
waiting fo r the plasm a to thaw , inevitably  led to the 
child m issing school and falling beh ind  in his educa
tion. M ore concentrated  form s of facto r V III and IX 
are now available as cryoprecip itate  o r facto r IX  con-
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re n tra te  and these can be dried  fo r easy storage and 
r e c o n s t i t u t i o n .  E arly  trea tm en t a s  soon as bleeding 
com m ences will reduce pain  and disability. I t  should 
he em phasised th a t the p a tien t and  n o t the doctor 
is  the best judge o f  w hether a bleed has started.

H om e trea tm en t w ith adm in istration  o f concentrate 
bv the m other o r even by the  child him self should  
now be the ru le  fo r m ost severe bleeders. This reduces 
treatm ent delay and decreases absence from  school. 
The haem ophiliac’s life can be m uch m ore norm al 
•is he is no  longer tied to a hospital; in add ition  ex
penses involved in hospital visits are  spared . A close 
relationship betw een the child on hom e trea tm en t and 
the hospital, m ust, however, still be m ain tained . Patients 
should be able to telephone fo r advice ab o u t trea tm en t 
and children should  be seen a t the  haem ophilia  centre 
three to four tim es per year fo r a check by the 
team  of paediatrician , physio therapist, o rthopaed ic  sur
geon and dentist. P o ten tia lly  dangerous bleeding such as 
suspected cerebral bleeding m ust always be treated  at 

^hospital.
T he am ount o f facto r replacem ent given depends on 

the severity o f the  bleed. F o r  the average jo in t bleed 
about 10 units o f  facto r V III o r 20 units o f fac to r IX  
per kilogram  body weight is given intravenously . T his 
will raise the level o f facto r V III o r IX  to 20%  which 
is sufficient to  stop bleeding. A s the effect o f infused 
clotting factor is only tem porary , repeat doses m ay be 
necessary a t 6 - 1 2  hour in tervals un til all pain  dis
appears. Larger doses given fo r longer periods m ay be 
needed for m ore  serious bleeding. T he involved limb 
should be splinted to p reven t m ovem ent and  no weight 
bearing should be allowed until function  is restored.

Physiotherapy is one o f the m ost im po rtan t aspects 
of treatm ent. T h e  knee jo in t is m ost com m only in 
volved in bleeding. Q uadriceps wasting rapid ly  follows 
a haem arthrosis. T o prevent this, static  quadriceps exer
cises are started  within hours o f the bleed (as soon 
as m ovem ent is pain free) and this is follow ed by 
straight leg raising and  extension exercises against 
graduated resistance. It is extrem ely im portan t, and  very 
difficult, to m otivate sm all children to do physio therapy 
at hom e. P aren ta l co-operation m ust be  ob tained  and 
repeated explanations of the im portance o f physio thera
py m ay be necessary.

Orthopaedic m easures such as trac tion  or serial 
jw edging of plaster o f paris splints to  resto re  full ex
te n s io n  to a jo in t m ay be needed. H ofm ann  (1981) has 
emphasised the im portance o f m ain tain ing  norm al jo in t 
alignm ent and advises supracondylar fem oral osteotom y 
to correct the valgus deform ity  which often  follows re 
current haem arthroses o f the  knee. H e feels th a t phy
siotherapy is unlikely to be  effective until alignm ent is 
corrected.

Prophylactic Treatment

A lthough m ost haem ophilia  centres advise trea tm en t 
concentrate fo r b leeding episodes only, Etzel 

iT-1- ^aS mac*e a good case for trea ting  severe haem o
philiacs prophylactically. By regu lar tw ice weekly ad 
m inistration of facto r concentrates the p a tien t’s clot-

ri a, ' t y  is m ain ta ined  a t a level a t w hich he  is 
unlikely to bleed frequently . A lthough the  cost o f such 
prophylactic trea tm en t is high —  in South  A frican 
terms about R6 000 per year fo r a 25 kg boy —  this 
must be offset against the possibly only slightly low er 
•>°h acute trea tm en t o f recurren t bleeding episodes 
<na the greater degree of crippling w ith its econom ic 
tTMte3Uenc®s ' s likely to  affect the  acutely

ted patient as com pared to the  haem ophiliac  re
ceiving prophylactic therapy.

Surgery

M ajo r surgery can be  safely perfo rm ed  on the  hae- 
m ophilic  pa tien t and is best done a t the  haem ophilia 
centres. C lotting facto r inhib itors m ust be looked for 
and if p resent only absolutely essential and no t elec
tive surgery should be offered. Sufficient clotting fac
to r should be infused just before operation  to raise 
the  p a tien t’s c lotting above 6 0 % . This level m ust be 
m aintained by 6 - 8 hourly infusions un til healing has 
occurred. Th« laboratory  m ust be capable o f doing 
frequen t and: som etim es em ergency clotting studies 
should problem s arise.

Clotting Factor Inhibitors

In a few  patients, m ainly those with severe haem o
philia A, facto r V III inhib itors o r antibodies will de 
velop. T his is a serious com plication as these antibodies 
inactivate  any transfused c lotting f a c to r . Inhibitors 
usually  ap p ear in children  or young ad u lts and  often  
in patients who have no t been exposed to  m any tran s
fusions.

It appears th a t certain  haem ophiliacs are susceptible 
to the developm ent o f inhibitors while others, though 
they m ay receive m any m ore infusions, are non-sus- 
ceptible (Strauss, 1969). Because o f th e ir fa ilu re  to 
respond to  infusion  of facto r concentrates, m anage
m ent o f these patients is ex trem ely d ifficu lt and, once 
again, should be undertaken  only by an  experienced 
haem ophilia  centre.

Detection of Fem ale Carriers and Genetic Counselling

One of the m ajo r problem s in haem ophilia  in
volves the  m other who, with no fam ily history of the 
disorder, has a haem ophiliac  son. Is she a carrie r or 
is the  affected  son’s haem ophilia  the result of a m u ta 
tion? T he sam e prob lem  confron ts the sister of a 
haem ophiliac. Is she or is she no t a carrier? T he cur
rent m ethod of detecting  fem ale carriers involves 
m easuring the facto r V III c lotting activ ity  and the 
p ro te in  con ten t (known as facto r V III related antigen). 
In  norm al individuals the ra tio  o f facto r V III clotting 
activity  to pro tein  is one; in carriers it is generally 
less th an  0,7. B ennett and R a tn o ff (1973) have shown 
th a t abou t 90%  of carrier wom en can be identified 
by this m ethod. Once a girl is identified as a carrier, 
various options are available. If she wishes to have 
children , am niotic  fluid can be sam pled in o rder to 
sex the foetus and m ale foetuses can be aborted . In 
this way, however, she can only have daughters, who 
also have a 50%  risk o f being carriers, and  there 
is also a 50%  chance of aborting  a com pletely norm al 
foetus. R ecently , the technique of foetal blood sam pling 
has enabled an tenata l diagnosis o f haem ophilia  to be 
m ade. If  term ination  of an affected foetus is acceptable, 
this will allow a m other to be certain  of bearing  a 
non-haem ophiliac son.

W hatever option a carrier wom an chooses, there  
is no  question  th a t with m odern  treatm ent, especially 
a t a com prehensive trea tm en t centre, the life o f a hae
m ophiliac boy today is vastly im proved com pared to his 
ou tlook  in the past. .R esearch is curren tly  being directed 
tow ards the developm ent of a synthetic  oral trea tm en t 
o f the  c lo tting  deficiency. T h e  exciting new field of 
genetic engineering, with its goal of replacing the 
haem ophilia  gene by a norm al one, holds ou t hope at 
last o f a cure fo r this ancient bleeding disorder.
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THE ROLE OF THE PHYSIOTHERAPIST IN THE TREATMENT 
OF THE TERM INALLY IL L  OR DYING CHILD

M . G O O D M A N , B.Sc. (Physiotherapy) W itw atersrand, D .S.E. (UNISA)*

SU M M A R Y

The role o f the physiotherapist in the treatm ent o f 
the dying child  is tw ofold: Firstly, treatm ent is directed  
towards developing the child  to fu ll potential, m ain
taining function , preventing  deform ities and relieving  
pain and d iscom fort. Secondly, she has a role in sup
porting the parents and fam ily . The need fo r  a d o m i
ciliary physio therapist is indicated.

1 am  sure th a t m ost of us physio therapists feel in
adequate  and unsu re  of ourselves when called upon to 
trea t the  term inally  ill o r dying child. T h e  m ost com 
m on am ongst these fa ta l diseases in paed iatrics are 
cystic fibrosis, leukaem ia, cancer, progressive m uscular 
dystrophies and progressive genetic disorders.

“I t  is hard  to  im agine a m ore devastating  experience 
in the life of a fam ily than  the fa ta l illness o r death 
of a child. E ach  m em ber is affected individually  and 
separately  while the fam ily functioning as a  w hole is 
throw n in to  d isrup tion .” (S traker and Schm am an, 1980).

E lizabeth K iibler-R oss in her book on D eath and  
D ying  (1975) describes fully the stages o f adjustm ent 
to an  im pending death  nam ely, shock and denial, anger, 
bargaining, depression and finally  acceptance. Fam ilies 
too, go th rough  these stages and it is im portan t fo r the 
physio therapist to understand  these feelings and re
actions. One of the m ost difficult situations is when 
the  fam ily and m ore particu larly  the m other, is feeling 
angry. T he anger m ay be directed at rn y  m em ber of 
the staff and if no t understood, it m ay resu lt in feelings 
of hostility  betw een staff and paren ts w hich will in te r
fere with decision m aking and trea tm en t o f the child.

“A good way of helping parents and the  fam ily over 
their denial and anger is to  enlist th e ir aid in caring 
fo r the  child. G iving the paren ts a sense of w orth and 
feeling th a t they  can do som ething ab o u t the  situation  
can go a long way to  helping them  com bat their feel
ings of guilt, fu tility  and inadequacy.” (S traker and 
Schm am an, 1981).

* Principal Physio therapist, Johannesburg  H ospital. 
Recieved 1 M ay 1981.

O P SO M M IN G

Die rol van die fisioterapeut in die behandeling van 
die sterwende kind  is tweevoudig: Eerstens word be
handeling toegespits op die on tw ikkeling  van die k ind  
se potensiaal, om  funksie  te behou, pyn  te verlig, en 
m isvorm ing  te voorkom . Tw eedens dra sy to t die onder- 
steuning van die ouers en fam ilie  by. D ie behoefte  aan 
’n tuisbesoekende fisioterapeut w ord aangedui.

T he prim ary  reason fo r a referra l fo r physio therapy 
trea tm en t w ould be to im prove the physical sta te  of 
the p a tien t o r in the long term  to  im prove the  quality  
of life e.g. by keeping the p a tien t m obile and not 
reverting  to a w heelchair too early. T he secondary  bene
fits from  involving the  fam ily in trea tm en t should no t 
be underestim ated . A defect o r delay in m oto r develop
m ent is often the  first sign to be recognised by the 
fam ily that som ething m ay be wrong. T he paren ts m ay 
realise th a t the child is m oving abnorm ally  o r th a t ,  
m ovem ent is lacking long before  they  are aw are of(  ̂
visual, aud ito ry  o r in tellectual im pairm ent.

Sim ilarly the  loss of m otor ability  e.g. in m uscular 
dystrophies o r cerebral and spinal tum ours, m ay be 
the first sign of the  disease. T h e  physio therap ist m ay 
fo r these reasons receive the first call fo r help, som e
tim es even before a diagnosis is m ade.

T he aim s of physio therapy then  are:

•  A ctive trea tm en t is then  indicated to  develop the  in
fan t o r child to  its m axim um  poten tial in all areas, 
resp irato ry , m usculo-skeletal o r neurological. E m 
phasis would be in the  a rea  which is m ost affected, 
e.g, a m otor o r m usculo-skeletal prob lem  causing a 
delay in m o to r developm ent o r  abnorm al develop
m ent w ould requ ire  a neuro-developm ental therapy  
o r o th er ap p ro p ria te  developm ental program m e. A 
child with cystic fibrosis w ould requ ire  an exercise 
p rogram m e aim ed a t reaching the  greatest v ital capa
city possible fo r th a t child.

•  It is im portan t to m ain tain  the  strength  and m ob ility  
of all the m uscles and th is w ould be  especially ind i
cated in the trea tm en t of th e  m uscular dystrophies. It
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