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Cord blood A Iphafoetoprotein Levels in
Gestational Age Assessment
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Summary

Ibrahim M, Yakubu AM and Emonbol
Levels in Gestational Age Assessment.

u JO. Cord Blood Alphafoetoprotein
Nigerian Journal of Paediamics 1994;

21:8 Alphafoetoprotein (AFP) was determned in the sera of 113 normal mfants of

gestational age ranging from 27 to 43 weck

s, using double antibody radio-immunoassay

technique  Gestational age was determined, using the Dubowitz criteria. The mnean
AFP values. though within the range of normal values, werc higher at all gestational

ages than those reported for other races.

weeks,

Introduction

ASSESSMENT of pestational age m the newbomn in-
fant has becn previously carried out by severai
workers. using anthropometry, ! physical charac-
tenistics. including the stage of ncurological devel-
opment = and a combination of phvsical and
neurological features. ¥ The above studies con-
cermed  caucasian infants and here in Nigeria,
some workers “'" have confirmed that using the
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The AFP values were not nfluenced signifi-
cantly by the sex or birthweight of the infant,

correlation between AFP and gestational age
confidence limut for cstumating gestational

There was a significant degree of negative
-1 =-0.77 (P = 0.001). The 95 percent

age from a single reading of AFP was + 4.2

Dubowitzh criteria, assessmient of pestational
age of African infants is valid

Further interest in the determination of gesta-
tional age was later shified to the use of biochemi-
cal tests, but these tests were not considered to be
precise. 2 However, following the demonstration
of alphafoetoprotein (AFP) in human foetal se-
rum, ¥ several workers 1416 confirmed that this
substance was a good parameter for the assess-
ment of gestational age. As assessment of gesta-
tional age of our infants, using AFP values has
not, 1o our knowledge, been studied previously,
the aim of the present study was to determine cord
blood levels of AFP and correlate these values
with the gestational age of our newbormn infants,

Subjects and Methods
The study involved healthy mfants of gesta-

tional age, between 28 and 43 weeks, delivered at
Ahmadu Bello University Teaching Hospitai
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(ABUTH), Zaria. All the babies underwent clini-
cal examination and the gestational age was deter-
mined, using the Dubowitz criteria. ¥ All sick
babies, or those with Apgar scores less than scven
points, congenital deformities, birth injuries, pro-
longed labour, or those with stained, or foul-smell-
ing liquor and twins were excluded from the study.
Babies bom to mothers with toxaema, diabetes.
chronic heart disease, hvpertension and chronic
hiver disease, were also excluded.

Cord blood was obtained at the time of delrv-
erv as soon as the umbilical cord was severed and
clamped; 10ml of blood from mothzr’s side of the
cord. was obtained into a 10ml plastic tube. Each
specimen was kept at room temperature for one to
two hours and them centnfiuged at 3000 rom. The
serum was separated and kept frozen at -20% until
analysed. Alphafoctoprotein was determined by
radto-immunoassay, using the NE 1612 gamma
counter and pharmacia AFP-RIA kit, obtained
from pharmacia diagnostics AB. Uppsala Swe-
den. The standards were calibrated against WHO
reference standard preparation 72/223. A dilution
of one in 100 was used for all the samples, which
were analysed in one batch.

Each determination for both standard and un-
known was performed in duplicate. The detection
limnit of the AFP-RIA kit is 9TU/L. The kit hasno
measurable cross-reactivity with human serum al-
bumin. Data deduction was achieved with both a
manual calculator and BBC desk top microcom-
puter, running a statgraphic programme, compis-
ing several statistical analysis, routines, including
standard parametric and non-parametric tests,
analysis of variance, multilinear regression and
Pearson’s correlation.  The results were age-
grouped at two-weckly intervals. The mean and
tange for each age group was calculated. Linear
regression analysis was also performed. The coef-
ficient of correlation, the standard crror of the
coefficient and the P valuc were calculated. The
gestational age of cach baby was corrected to 40

weeks for the purpose of calculating the 95 per-
cent confidence limits.

Results

There were 113 infams (62 males and 51 fe-
males; ratio = 1.2:1} of gestational age ranging
from 27 weeks to 43 weeks. Seventy-five (66.4
percent) of the 113 infants were in the gestational
age group 38-41 weeks (Table). Thirty-six (31.8
pereent) babies were preterm(gestational age less
than 37 weeks), while two babies were born post -
term.

TABLE

Mean Levels and Ranges of Alphafoetoprotein (AFF} af variowy
Gestational Ages.

(estational Midrange Noof  AleanAFF  Range
age (Weeks: Poinr Subjects LA {IUAL)
Pl

27-2H5 ¥ 3 331,200 362,000 -357300
I5-30.4 3 4 306,400 251,00C 312,000
2329 32 9 258,100 240,000 -275,000
33-3409 34 8 242,400 225,000 -240,000
35369 3a 12 221267  200.000 -Z4C,000
37-389 3R 12 189,708 148,000 -205.000
39-40.9 40 47 175,738 125,000 225,000
41-42.0 41.5 I8 149,810 115,600 -200,000
T o42 2 106,500 8%,000-1235,000

The cord blood AFF level, determined from
the sera. ranged from 88,000 [U/L to 357,300 U/
L. There were wide individual variations in AFP
levels at all gestational ages. The mean AFP
values at birth. irrespective of gestational age, was
201.152.2TU/L with a standard deviation of
57.328.6 1U/L. The mean and range of AFP
levels at vanous gestational ages, are shown in the
Table: a steady decling in AFP levels with increas-
ing gestational age is evident. Female babies had
higher mean AFP levels at all gestational age
groups; however, there were few cases of male
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babies with ligher AFP levels. There was no dif-
ference (X? = 0.631; p>0.03) in AFP levels be-
tween the sexes inthe various gestational ages.
The coefficient of correlation (r) for AFP ver-
sus gestational age was -0 88 for fomales, -0.63
for males and -0.77 for all the mfants. All the
correlations were highly significant (p = 001),
The figure 1s a scaticr diagram showing the
correlation between the serum concentration of
AFP and gestational age. The formula that was
used for the regression line 1s v = 30507 - 393 x
10 - 3x. From a given AFP level, the 95 percent
confidence Timit for estimating gestational age was
4.2 weeks. For the three preterm infants, the coef-
ficient of correlation (r} for AFP and gestational
age was - 0.92 (p = 0.001). Thus, AFP coirolatcd
poorly to birth weight r = -0.183 {p = 0.05).

Gestational age lweeks)
F
T

I " I : . L
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AFP 1570

Fig: Regression Line and Scattergram for Alphafetoprotein
and gestational age.

Discussion

Smee the first demonstration of AFP by paper
electrophoresis, 1 much work has been carried out
in arder to establish its normal value in the new-
born nfant, but procedural problems hampered
these carlier attempts at such normal vahics, as
workers reported differing values.'” Recent studies
* have. however. confinmed radic-immunoassay
as v method of cheice in determining AFP val-
ucs. With a reference standard of 72/225 for AFP
value, as recommended by the WHO, the aceepted
unit currentiv i use. is the international TU/L. '

Tn the present study, the hich AFP valucs ob-
tamed werc in agreetment with those reported else-
where; 1% they were however, higher than those
obtained for other races, ™ ¥~ but still within the
range of normal values. In our serics. the AFP
values were consistently higher i females than
the males, aithough the difference was not signifi-
cant (P>0.5). It 1s notevworthy that this finding has
peen reported by others, 7 but 1s in contrast to
the significant sex difference reported elsewhere.

ar o0y

in our series. there was 2 significant negative
correlation (P = 001) between AFP values and
gestational age, a finding that was comparable to
these in other serics, '~ but different from those
reported by other workers. ' =¥ {15 of interest te
note that a correlation coefficient as high as -0.9
has been reported for term mfants. ' As with any
biologica!l measurements, procedural differences,
subject selection, methodology etc, mav account
for the discrepancics in the results obtained by
different workers. The 95 percent confidence limit
used m the present study for the determining of
gestational age, using AFP in cord blood, was +
4.2 weeks. The corresponding periods reported by
others were + 4.2 weeks, ' + 16 days and + 24
days. From the present findings, it is concluded
that cord blood AFP level is not valuable in esti-
mating gestational age, especially when other
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cheaper and less complex methods are available.

Acknowledgements

We gratefully acknowledge the assistance of

Drs John Storr, Richard Morton, John Axton, Mr
Alade, Alhaji Hassan Kurfi and Mallam Umaru
Sarki Maikulki.

6

10

11

References

Tanner M. A history of the study of hurman growth;
Cambridge University Press (publishers) Lid,
1981, 254-92,

Farr V, Mitchell RG, Neligan GA and Ferkin JM.
The definition of some external characteristics
used in the assessment of gestational age in the
newborn infants. Dev Med Child Newrol 1966;
8: 507-11.

Usher R, McLean F and Scott KE.  Judgement of
foetal age. Clinical significance of gestational
age and and objective method of its assessment.
Pediatr Clin North Am 1966: 13: 835-48.

Farr V., Kerridge BF and Mitchell RG. The Value of
some external characteristics in the assessment
of gestafional age at birth. Dev Med Child
Neurol 1966; 8: 657-60-

Koenigsberger MB. Judgement of fetal age. Meuro-
logical evalvation. Pediatr Clin North Am 1966,
13: 823-33.

Robinson RJ. Assessment of gestational age by neu-
rological examination. Areh Dis Child 1966; 41
43747

Claudine Amiel-Tison. Neurological evaluation of
the maturity of newborn infants 4reh Dis Child
1968; 43: 89-93.

Dubowitz. LMS, Dubowitz V and Goldberg C. Clini-
cal assessment of gestational age in the newbomn
infant. J Pediatr. 1970, 77: 1-10.

Malan AP and Higges SC. Gestational age assess-
ment " in infants of very low birthweight. Arch
Dis Child 1975, 50:3224.

Brueton MJ, Palit A and Prosser R. Gestational age
assessment in Nigerian newborn infants. Arch
Dis Child 1973; 48: 318-20.

Dawodu AH and Effiong CE.  Assessment of gesta-
tional age in full term and preterm African new-

14

20

21

22

23

24

born infants. Mg J Paediatr 1977, 4:1-5.

Cueser P and Akiyama Y. The Estimation of the
posimenstrual age; A comprehensive review .
Dev A fed Child Neurol 1970, 12: 697-729.

Bergstand CG and Czar B. Paper electropherctic
study of uman fetal serum protein with demon-
stration of a new protein fraction. Scand J Clin
Lab Invest 1957, 9 27784

Bergstand CG, Karsson BW, Lirdrerz T and Ekuland
H. Alphaioetoprotein, albumin znd 1otal protein
in serum from preterm and term infants and
small for gestational age infants. Acta Paediatr
Scand 1972, 61: 128-32.

Norgaard-Perdersen B. Alphafoetoprotein concen-
trztion 1n cord serum as a parameter for gesta-
tional age. Aeta Paediatr Scand 1973; 62 167-
72.

Finnstrom O, Karlsson B and Zetterlund BO.  Stud-
les on malurity ln newborn infants VIII.
Alphufoetoprotein and albumin. Actq Paediatr
Scand 1975; 64: 409-12.

Blair IL, Carachi R, Gupta R, Sim FG, Meallistere E
and Weston R. Plasma alphafoetropotein refer-
ence ranges in infancy, effect of prematurity.
Arch Dis Child 1987, 62: 362-9.

Kerkact JP and Bayard B. Lecting-biology and Bio-
chemstry. Clincical Biochemistry Vol. 1 Berfin;
New York: Walter De Gruyter (Publishers) Inc.
1681, 271.

Bergstand CG. Alphafoetoprotein in Paediatrics. Acta
Paediatr Scand 1986, 75 1-9.

Wu IT, Book L and Sudar K. Serum Alphafo-
etoprotein levels in normal infants. Pediarr Res
1981; 15: 50-2.

Goraya SS, Smythe PJ and Walker V. Plasma
alphafoetoprotein concentration in preterm neo-
nates. Ann Clin Biochem 1985, 22 : 650-2.

Mauhedevan S, Verma IC and Kumar PR. Cord blood
alphafeetoprotein as an index of maturity in the
newborn. fndian J AMed Res 1983, 77 : 54-61.

Caballeroc C, Verrmans N, Lopez del Campo JG and
Robyn C. Sernm alphafoetoprotein in adult
women during pregnancy, in children at. birth
and during the first week of life: a sex differ-
ence. Am J Obstei Gynaecol 1977, 127: 384-9.

Obiekwe BC, Malek N, Kitau MJ and Chard T.
Matetnal and fetal alphafoetoprotien at term.
Relatronship to sex, weight and gestation of the
infant. Acta Obstet Gynaec! Scand 1985, 64
251-3.



