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Factor VIII related antigen in term and preterm 
newborns with severe neonatal haemorrhage
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D ebrecen, H u n g a ry

P la s m a  fa c to r  V I I I  re la ted  a n tig e n  (V IIIR :A g) c o n c e n tra tio n s  were 
s tu d ied  in  te rm  a n d  p re te rm  n ew b o rn  in fan ts . The co n tro l p o p u la t io n  was a  
g roup  of n o rm a l ch ild ren  2 to  12 y e a rs  of age w ith o u t a n y  m a n ife s t disorder. 
T he  a im  o f th e  p re s e n t in v es tig a tio n  w as to  follow th e  ch an g e  o f  V TIIR :A g 
in  th e  n ew b o rn  an d  to  s tu d y  its  leve l in  sick p re te rm  in fa n ts  w ith  severe 
b leed ing  d isease . T he  V IIIR :A g  level in  th e  con tro l ch ild ren  w as  86.2 +  20.5% . 
T he low est co n c e n tra tio n  was m easu red  in  te rm  in fa n ts  b e tw e e n  48 — 72 
ho u rs  o f life. T he  h ig h es t V IIIR :A g  leve l ( 129.1 +  8 .1% ) w as  fo u n d  in  those 
p re te rm  n ew b o rn s  w ho died of p u lm o n a ry  and  in tra c ra n ia l b leed in g  in the 
e a rly  n e o n a ta l p e rio d . V IIIR :A g  is a  usefu l m ark e r o f en d o th e lia l cell dam age 
in  th e  p e r in a ta l  period .

protein of high molecular weight, 
has distinct constituents, i.e.: factor 
VIII procoagulant activity protein 
(VIII :C), the antigenic expression of 
VIII:C (VIII:CAg), von Willebrand 
factor protein, the antigenic expres
sion of von Willebrand factor (VIIIR: 
Ag), and the ristocetin cofactor 
(VIIIR:RCo) [22]. VIIIR:Ag and
VIIIR:RCo are closely related. Both 
are synthesized by vascular endothe
lial cells and possibly by megakaryo
cytes and platelets [14, 16, 19).

Estimation of VIIIR :Ag in plasma 
by precipitation with rabbit antiserum 
is a simple and useful parameter of 
endothelial cell injury.

The aetiological factors that have 
been suggested as the basis of endo
thelial cell damage in the perinatal 
period are the respiratory distress 
syndrome, asphyxia, acidosis, infec-
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Haemorrhage, both localized and 
generalized, is a significant cause of 
mortality and morbidity in the neo
natal period [11,13,17,20]. Numerous 
studies have demonstrated deficiencies 
of various blood coagulation factors 
in the normal newborn and more 
severe ones in preterm infants [5, 8, 
9, 18]. The endothelial cells and plate
lets have an important role in the 
maintenance of vascular integrity and 
their factors, besides ensuring the 
normal balance, are useful markers 
of pathological conditions. Endotheli
al cell injury is probably a primary 
event in the pathology of a number 
of diseases affecting blood vessels. 
Plasma level of factor VIII related 
antigen (VIIIR:Ag) may be a sign 
of intimai damage [I, 4, 7].

Factor VIII/von Willebrand factor 
complex (FVITI/vWF), being a glyco-
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tions, hypoglycaemia, hypercapnia, ic
terus, congenital heart disease, fetal 
distress and the mode of delivery [10]. 
In these disorders, oxygen radicals 
are produced in large quantity in 
hypoxia and hyperoxia, especially 
during the rapid change from hypoxia 
to hyperoxia [2]. This state may lead 
to severe damage of cells and tissues, 
mainly in preterm infants whose 
endogenous antioxidant activity is 
weak [3]. The endothelial cell injury 
then affects the microcirculation, lead
ing to generalized neonatal bleeding 
syndrome with massive pulmonary 
and intracranial haemorrhage.

The aim of the present investigation 
was to study the plasma VIIIR :Ag 
level in normal children, term and 
preterm infants and in those sick 
preterm infants who died in conse
quence of pulmonary and intracranial 
haemorrhage.

M a ter ia l  and  M e t h o d s

T h e  V IIIR :A g  level w as e s t im a te d  in 
c h ild re n  hosp ita lized  a t  o u r  D e p a r tm e n t. 
B lo o d  sam plings w ere c a r r ie d  o u t  only 
w h en  b lo o d  w as needed fo r  o th e r  p u rp o ses, 
to o . A  t o t a l  of 67 ch ild ren  w e re  ex am in ed ; 
th e i r  g ro u p in g  was as follow s.

G ro u p  1. T h ir ty  co n tro l c h ild re n  2 to  12 
y e a rs  o f age , w ith o u t a n y  m a n ife s t  d iso rder.

G ro u p  2. Twelve te rm  n e w b o rn  in fan ts  
o f 37 to  41 (m ean 39 .3+ 1 .1 ) w eek s  g e s ta tio n 
a l a g e  a n d  3203 +  378 g m e a n  b ir th w e ig h t , 
w i th o u t  a n y  ad a p ta tio n a l p ro b le m s .

G ro u p  3. E leven  p re te rm  new b o rn  
in f a n ts  o f 26 to  36 (m e a n  31 .2  +  2.7)
w eek s  g e s ta tio n a l age a n d  1457 +  364 g 
m e a n  b ir th w e ig h t, w ith o u t a n y  r i s k  fac to r 
c o n s id e re d  to  be im p o rta n t in  t h e  d eve lop 
m e n t  o f  endo the lia l cell d a m a g e .

G ro u p  4. F o u rteen  p re te rm  n ew born  
in f a n ts  o f 26 to  36 (m ean  30.5  +  2.6)
w eek s  g e s ta tio n a l age a n d  1358 +  389 g 
m e a n  b ir th w e ig h t w ho th e n  d ie d  a t  1 to

8 (m ean  3 .6 +  2.5) d ay s of age w ith  severe  
p u lm o n a ry  a n d /o r  in trac ran ia l h a e m o r
rhage c o n firm e d  a t  necropsy.

T he f i r s t  b lo o d  sam ple w as d ra w n  of 
these in f a n ts  w ith in  th e  f irs t fo u r  h o u rs , 
th e  second  b e tw e e n  th e  4 8 —72 h o u rs  of 
life. I n  th e  fo u r th  g roup , in  6 in fa n ts  we 
could n o t  m e a s u re  th e  second V II IR :A g  
level, b ecau se  th e y  d ied  earlier.

V I I IR :A g  w as  d e te rm in ed  in  c it ra te d  
venous p la s m a . B lood w as m ixed  9:1 w ith  
3.8%  tr is o d iu m  c itra te  so lu tion  an d  p la sm a  
was p re p a re d  b y  cen trifug ing  a t  3000 g a t  
4°C fo r 15 m in u te s  an d  s to red  a t  — 30°C. 
V IIIR :A g  w a s  m easu red  b y  th e  L au re ll 
ro ck e t im m u n o e lec tro p h o re tic  te c h n iq u e  
using  r a b b i t  a n tis e ru m  (B ehring D iag n o s
tics, G e rm a n y ) . Seria l d ilu tions of th e  p o o l
ed a n d  t e s t  p la sm a  w ere p re p a re d  for 
each p la te  a n d  ru n  sim u ltan eo u sly ; th e  
am o u n t o f V II IR :A g  in  th e  p a t i e n ts ’ 
p lasm a w as  c o m p a red  to  th a t  of th e  pooled  
p lasm a a n d  th e  re su lt w as exp ressed  in 
p e rcen ts  [21 ].

S ta t is t ic a l  an a ly s is  w as p e rfo rm ed  by  
S tu d e n t’s t - te s t.

R esu lts

The VIIIR:Ag level of the control 
children in Group 1 was86.2 +  20.5% 
of the normal adult level (Fig. 1). 
In Group 2 the protein concentration 
was higher (106.7 +  15.8) in the first 
hours of life than in Group 1, but on 
the third day the level fell significantly 
by 23.7% and reached the normal 
level. Group 3 showed shortly after
birth a level (89.6 +  12.2%) lower than 
in Group 2, but it increased 3 days 
later. The highest VIIIR:Ag concen
tration was measured in Group 4, 
where in the first hours the VIIIR:Ag 
concentration (119.8 +  18.0%) was 
significantly higher than in Group 3, 
and in those 8 children who survived 
the first three days, the level (128.1 +  
+  8.1%) was the highest between 48 
and 72 hours of age.
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Group 1 2  3 4
;  ,•/. 86.2 Ю6.7 81.6 89.6 98,3 119.8 129.1
•SD  20.5 15.8 9.7 12.2 15.9 18 0 8.1 
n 30 12 12 ' 11 11 К  8

F i g  1. P la sm a  V IIIR  :Ag levels in  th e  fo u r g ro u p s . G roup  1: con tro l ch ild ren ; G ro u p  2: 
te rm  new borns; G roup  3: p re te rm  new borns; G ro u p  4: p re te rm  new borns w ith  b leed ing  
d iso rd er. B lood sam p les  w ere o b ta ined  w ith in  th e  f i r s t  fo u r hours, an d  be tw een  th e  48 — 72

hou rs  o f life

D isc u ssio n

The aim of the present study was to 
follow the circulating VIIIR :Ag level 
in the neonatal period and especially 
in preterm infants. The VIIIRrAg 
value of control children 2 — 12 years 
of age was found to be lower than the 
normal adult level. The reason for 
this might be a decreased synthesis of 
VIIIR:Ag, or an increased resistance 
of the endothelial cells of children 
against damaging effects. The only 
fact supporting the latter assumption 
is that thromboembolism and angio
pathies are less frequent in children 
than in adults.

The stress during delivery might be 
the reason for the high concentration 
of VlIIR:Ag in term newborn infants. 
The placenta can also be the source 
of VIIIR:Ag, because obliterations

may occur during delivery. In term 
infants the decrease of VIIIR:Ag 
concentration three days after birth 
points to improvement in the micro- 
circulation and in the condition of 
endothelial cells.

The initial low value of VIIIR:Ag 
in preterm babies increases with time, 
indicating the sensitivity of endothe
lial cells. The cardiovascular system is 
also immature and the stress situations 
impair the repair mechanism. The phe
nomenon is reflected in the VIIIR :Ag 
concentration measured in preterm 
infants suffering from generalized 
bleeding syndrome; the highest va
lues were observed in that popula
tion. Sometimes, the damage to endo
thelial cells is further increased by 
medical treatment; one of such factors 
is the toxicity of oxygen. Thus, 
VIIIR :Ag is a good marker of endo
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thelial cell damage in the perinatal 
period. We found the highest 
concentrations in that population 
where generalized bleeding had devel
oped in the early neonatal period.
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