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B lood sp o t 1 7 0 H -P  c o n c e n tra tio n s  w ere determ ined  in  14 h ea lth y  
p rem a tu re  (m ean  b ir th  w eight 1439 g, m ean  gesta tional age 30 w eeks) and  
fu ll-te rm  new born  in fan ts  (m ean  b ir th w e ig h t 3532 g, m ean  g e s ta tio n a l age 
39.2 weeks) d u rin g  th e  f irs t  five  w eeks o f  life to  provide re fe ren ce  d a ta  for 
in fan ts  w ith  v arious g es ta tio n a l a n d  p o s tn a ta l  ages.

I t  w as d em o n s tra ted  th a t  w ith  adv an c in g  age th ere  w as a n  a b ru p t 
fall in  1 7 0 H -P  from  296.2^:84.1  nm ol/1 on  th e  firs t d ay  to  101.2 ±  19.5 
nmol/1 on  th e  7 th  d a y  (p <  0.001) a n d  7G .7±8.7  nmol/1 (p <  0.05) o n  th e  
14th  d a y  in  p re m a tu re  in fan ts . I n  fu ll- te rm  neonates its  in itia l v a lu e  is m uch 
low er (90.1 ± 1 2 .5  nrnol/1) and  its  fa ll d u rin g  th e  firs t w eek is m u c h  less 
p ronounced  (5 1 .5 ± 6 .5  nmol/1, p  <  0.01). C om paring th e  p o s tn a ta l  changes 
in  1 7 0 H -P  in  th e  tw o  groups i t  p ro v e d  to  be significan tly  h ig h e r  in  p re 
m a tu re  th a n  in  fu ll-te rm  in fa n ts  a t  a ll ages excep t for th e  4 th  w eek .

W hen blood sp o t 1 7 0 H -P  v a lu e s  w ere stud ied  as a  fu n c tio n  o f  g e s ta 
tiona l ago a t  th e  age o f 5 d ay s  a  s ig n ific an t inverse re la tio n sh ip  w as  found  
betw een  th e  tw o p a ram ete rs .

I t  is assum ed  th a t  in  a d d it io n  to  p lace n ta l 1 7 0 H -P  p ro d u c tio n  and  
p e rin a ta l stress , ren a l sa lt w astin g  m a y  also  accoun t for th e  lo n g  las tin g  
eleva tion  o f 1 7 0 H -P  p lasm a level seen  in  p rem a tu re  in fan ts.

Measurements of plasma 17-hydro- 
xyprogesterone (170H-P) concentra
tions have been proposed to  screen 
newborn infants for congenital adre
nal hyperplasia due to  21-hydroxylase 
deficiency [7, 8, 12, 13, 16]. I t  has 
recently become apparent, however, 
th a t plasm a 170H-P level m ay be ele
vated  in neonates without adrenal 
disorders. Gestational age, postnatal 
age and the infants’ condition has 
been dem onstrated to be major deter
m inants of plasma 170H -P levels dur
ing the  neonatal period [6, 6, 11, 18, 
23].

1

In  view of the wide range o f postna
ta l age and m aturity of in fan ts whose 
blood samples are sent for 170H -P 
determ ination we thougt it  is essential 
to  carry out a longitudinal s tudy  in a 
group of healthy preterm  and  term 
neonates to  provide reference d a ta  for 
newborn infants with various gesta
tional and postnatal ages.

M a t e r i a l s  a n d  M e t h o d s

14 h e a lth y  p re te rm  and  1 2  fu ll- te rm  neo
n a te s  w ere selected for th e  s tu d y . T heir 
b ir th w e ig h t ranged from  1150 to  1950 g
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(m ean : 1439 g) and  fro m  2680 to  4630 g 
(m ean : 3532 g), re sp ec tiv e ly . T h e  co rre
sp o n d in g  m ean  g e s ta tio n a l ages were 30 
w eeks (range: 27—34 w eeks) an d  39.2 
w eeks (range : 37—41 w eeks).

P e r in a ta l  h is to ry  d id  n o t  re v e a l toxem ia  
o f  p re g n a n c y  and  th e  m o th e rs  w ere n o t 
t r e a te d  w ith  steroids, b e ta -m im e tic  d rugs 
o r d iu re tic s . T here w ere n o  c lin ica l o r lab o 
r a to ry  signs o f  acu te  o r c h ro n ic  fe ta l d i
s tre ss .

A ll in fa n ts  w ere d e liv e red  vag inally  
a f te r  a n  uncom plica ted  la b o u r  a n d  rem ained  
w ell d u rin g  th e  en tire  n e o n a ta l  period. 
C lin ica l exam ina tions a n d  la b o ra to ry  d a ta  
d id  n o t  show  card io p u lm o n ary  d is tress, im 
p a ire d  re n a l function , p e r in a ta l  in fection  
o r  e le c tro ly te  im balance. H u m a n  m ilk  was 
g iv en  to  a ll in fan ts  in c luded  in  th e  study .

F o r  1 7 0 H -P  d e te rm in a tio n s  b lood  w as 
ta k e n  b y  heel p rick  a n d  d rie d  on filte r 
p a p e r  o n  th e  1st, 3rd a n d  5 th  d ay s  and  
la te r  o n  w eekly  up  to  th e  5 th  w eek of 
life. C are  w as tak en  to  co llec t b lood  sam 
p les a t  th e  sam e tim e  o f  th e  d a y  to  over
com e d iu rn a l v a ria tio n  [2 0 ].

M easu rem en ts  w ere m a d e  b y  d ire c t R IA  
m e th o d  as  described b y  S ó lyom  e t al [19].

F o r  s ta tis tic a l ana ly s is p a ire d  an d  u n 
p a ire d  S tu d e n t’s i- te s t w as ap p lied , co r
re la tio n  coeffic ien t an d  reg ressio n  eq u a
tio n  w as also  calculated .

T h e  s tu d y  w as approved  b y  a  loca l e th ic 
al c o m m itte e  and  inform ed p a re n ta l  c o n 
se n t w a s  o b ta in e d  for blood sam p ling .

R e s u l t s

The relationship of blood spot 
170H -P concentration to gestational 
age a t  postnatal age of 5 days is shown 
in Fig. 1. I t  can be seen th a t  with 
increasing m aturity  there is a progres
sive decline in blood spot 170H -P 
level indicating tha t a t this age ges
tational factors are still responsible 
for th e  elevated hormone levels seen 
in p rem ature  infants (r: —0.607 p  <  
< 0 .001 ).

Figure 2 demonstrates the postna
tal changes in 170H-P levels in  p re
term  and  full-term neonates during 
the firs t five weeks of life. On the  
first d ay  about four times higher 
170H -P level was measured in the 
preterm  th an  in the full-term group. 
W ith advancing age it falls abrup tly  
from 296.2 d: 84.1 nmol/1 on the  first

F ig . 1. T h e  re la tionsh ip  o f  b lo o d  sp o t 1 7 0 H -P  level to  g e s ta tio n a l age in  h e a lth y  n e w 
b o rn  in fan ts  a t  age o f  5 d a y s
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F io . 2. Tim p o s tn a ta l course o f blood sp o t 1 7 0 H -P  concen tra tions (m ean  ^  S E ) in  pre- 
te rm  a n d  fu ll-te rm  n eo n a te s  d u r in g  th e  f i rs t  five weeks o f  life

day  to  101.2 ±  19.5 nmol/1 on 7th 
day  (p < 0 .001) followed by a mode
rate, bu t significant decrease to  75.7 ±  
d; 8.7 nmol/1 by the end of the second 
week (p <  0.05) and it remains prac
tically unchanged during the further 
period of study. In  full-term neonates 
the initial value is much lower and 
its fall during the first week is much 
less pronounced (90.1 d: 12.5 nmol/1 
on the first versus 51.5 ±  6.5 nmol/1 
on the fifth  day) (p <  0.01). After this 
age period further decrease does not 
occur in 170H-P levels over the time 
period studied.

Comparing blood spot 170H -P val
ues between the two groups it  proved 
to  be significantly higher (p < 0 .001) 
in prem ature infants than  in full-term 
ones a t all ages except for the 4th 
week.

D is c u s s io n

Our present study  confirmed previ
ous observations th a t plasma 170H-P 
level is higher in preterm  than  in

1*

full-term  neonates and i t  rapidly  falls 
during the immediate neonatal period 
[5, 6, 8, 11, 18, 23]. On the  o ther hand, 
th is study  provided new information 
dem onstrating tha t the inverse rela- 
tionship between 170H -P concentra
tion and gestational age still exists on 
th e  fifth  day of life. Furtherm ore, it 
was also shown th a t 170H -P  levels 
in prem ature infants rem ain elevated 
long after the first week o f life when 
compared to those found in  full-term 
neonates.

I t  is to  be noted th a t the  170H-P 
blood spot values m easured in this 
s tu d y  are substantially higher than 
those reported by other laboratories. 
This m ay be the result o f  th e  differ
en t, simplified m ethod applied in 
which after methanol: d iethyl ether: 
e thy l acetate (50: 45: 5) extraction 
direct R IA  was used w ithout chrom a
tographic separation. In  th is  way in 
addition to 170H-P cross-reacting 
steroids — mainly progesterone — 
were also measured in sp ite  o f the 
high specificity of the antiserum  used.
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The reason for the high 170H-P 
seen a fte r b irth  is not apparent. Peri
natal stress [11, 23] and placental 
170H -P has been proposed to  account 
for the  elevated hormone levels [9, 
25]. These factors, however, fail to 
explain the  fact th a t in prem atures the 
response afte r birth is more pronounced 
and the  170H -P elevation is last
ing for weeks. Namely, the effect of 
stress imposed by labor and delivery 
is over by the end of the first week 
and placental 170H-P is also elim
inated by th a t age. I t  is to  be con
sidered, however, th a t  in pregnant 
women plasm a progesterone concen
tra tion  is the highest a t  about the 
34th week of gestation followed by a 
m arked fall until term  [24] and the 
peak plasm a 170H-P response to  short 
term  exogenous adrenocorticotropic 
hormone stim ulation in preterm  ill 
infants has been reported to  be signif- 
incantly  higher than  the  response in 
full-term  ill infants [23].

The significant difference in plasma 
170H -P levels between preterm  and 
full-term  neonates m ay be the  result 
of renal salt wasting which has been 
shown to  occur frequently  in low 
birthw eight prem ature infants. I t  has 
been repeatedly dem onstrated th a t 
the ra te  o f renal sodium excretion, 
in particular, fractional sodium excre
tion is inversely proportional to the 
gestational or postconceptional age of 
the newborns [1, 3, 10, 14, 17, 21].

I t  is o f interest th a t  the  function 
of renin-angiotensin-aldosterone sys
tem  is excessively activated in prem a
ture infants, the increased renal salt 
excretion therefore does not result

from inadequate aldosterone produc
tion b u t ra the r from renal tubu lar 
unresponsiveness to aldosterone [22]. 
This condition shares some sim ilari
ties w ith pseudohypoaldosteronism 
which is featured by elevated 170H -P  
levels [2, 15]. W ith this observation 
in line one can assume th a t renal salt 
wasting and  the subsequent sodium 
depletion — as a stressful stim ulus — 
may induce adrenocorticotroph hor
mone secretion, adrenal gland stim u
lation and enhanced 170H-P produc
tion. This possibility seems to  be 
substan tia ted  by the findings th a t  
very low birthweight sick prem ature 
infants have considerably greater re
nal sodium  excretion than  their 
healthy m atches [4] and their plasm a 
170II-P  levels were also found to  be 
more elevated [11, 23].

I t  is o f importance th a t 170H -P 
has saltlosing properties, jit m ay con
tribute, therefore to the further wor
sening o f th e  salt-depleted state.

In  conclusion, the present s tudy  
provided evidence tha t during the  
first 5 weeks of life blood spot 170H -P 
level is significantly higher in p re 
term  th an  in full-term neonates. 
When newborn infants with various 
gestational and postnatal age are 
screened for congenital adrenal 
hyperplasia these findings should be 
considered.
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