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AMNIOTIC FLUID CREATININE IN
NOEMAL FEEGNANCY—A TEST
FOR FETAL MATURITY

M. 8. Akhtar
Abstract

The amniotic fuld creatinine is an
important and vseful paramoter, to mea-
sure In later part of pregnancy for fetal
age assessment, This is especially so when
it is used in conjunction with L/S ratio.
Linear regression analysis is better than
palrwise “t” test analysis as better under-

of the dala is obiained by this
analysis. In pairwise ‘t" test analysis, the
size of one error cannot be control-
led (IPMA 29:208, 1979).

Introdaction

The amount of creatinine in amniotic
fluid is similar to that found in the matemal
serum in the ecarly pant of pregnancy. In the
later phases ol pregnancy the creannine con-
centration incrcases abruptly, so that at term
it 15 about twice that of maternal serum.

During the later part of pregnancy. a
significant amount of the creatinine in amnio-
tic fuid originates from fetal muscle and is
excreted from the fetal serum, into the fetal
urine and into the amniotic fluid. This study
was comducied (o assess the accuracy of this
parameter for establishment of fetal maturity
in disputed cases of fetal age.

Material and Methods

Between January 1975 through June
1977, 111 samples of amniotic fluid were
obtained. Amniocentesis was carmied ot
through transabdominal route, between 33-28
weeks of gestation. These patients had normal
pregnancy and were admitted to the Foothills
hospital in Calgary. Alberta, Canada. The
indication for amnioccolcsis was dispanily
between the ulerine size and expectad date of
confincment.

The Jaffe Alkaline picrale reaction was
used tn determine creatinine concentration.
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Statistical Methods

The data collected was arranged for com-
puter analysis, and punched on the IBM
Cards.

Statistical mcthods like Pairwise 't' test
and linear regression analysis were used o
analyse our data.

Two types of sialistical analysis were
used. The first was linear regression. Lhe
second was comparison ol the mean levels of
the dependent variables observed over each of
the following ihree regions of the inde-
pendent variables: X 4 35 weeks, 135 weeks
¢ X ¢ 37 weeks. The comparison was first
carried out using pairwise t-tests. Details of
methods and summaries of resulis  follow
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ol = 0.5. To carry out the icst, onc computes
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and rejects H, if (1) exceeds the upper 1.3%
point of the t-distribution with n-2 degrees of
frecdom.
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Jable | summarizcs the lincar regression
analyses, giving N, a, b and t, and indicating
whether H, is rejected at the .05 Jevel. The
valuc of the statistic r®, which can he roughly
interpreted as the percentage of the variability
in the data and can be ‘explained’ by a linear

below, relationship between Y and X was tabulaied.
Talble 1: Lincar Regression Analytis of Creatinine Values
Diepirud ot Tample  Evimated  Edimated Valwe [fur Sugmafstan
Varuanle ferw Ialeried Slipe teiimg H o 1 B=u PR rd
¥ N a [ L+ B # e ]
L reatinine
in mg/dl
1l 1.9% 0,110 6,117 Yea 0,256
Linear Regression The scatter diagram of Y vs X was also con-
’ sidered. In those cases in which H_ is reject-
Two different linear repressions were  ed. indicating a regression line with a slope

carried oul, one regression for each parameter
and for each of the 4 dependent vanahles.

In each case the assumed model was

;=€ 4 BX +¢;. 1= LN,
where N is the number of observations, X; is
the ubscrved gestational age in weeks, Y, is
the corresponding observed value of the de-
pendent variable, @ and B are unknown re
gression parameters (fo be estimated), and the
e;’s are independent normally  distributed
random error with mean () and common un-
known varianoe.

Least squares estimutes of a and D were
computed, to yield an estimated regression
line

LY

Y =a + bX

The null hypothesis H ‘B = O was tested
againsi ihe alternative H, : B/O at level

“significantly”, different from O, the estimated
regression line Y = a+bX is plotted vn the
scalter diagram.

Pairwise T-Test

The vbserved Y's were divided into 3 groups:
(1) those Y's for which the corresponding
X ¢ 35 weeks, (2) those Y's for which 35
weeks X & 37 weeks: and those Y's for
which X » 37 wecks. The assumed model was

i= 1,2,3
j“ 1..|.i+ Hii

where U;, U, and U; are the true mean
values of the ¥, 's in the 3 groups, N, is the
number of nhmifntinm in the ith group, and
the u.-,j‘: are independent normally distributed
random varable with mcan O and common
unknown vanance,
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were carried oot at the .03 level of signifi-

cance. To test Hy:Uj =Uy against H_:U;;
Uy at level L= 05, one computes L ¢
Y, = ¥,
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and rejects H, il (1) exceed the upper 025
point of the tdistribution with Nj+N;2
degrees ol [recdom.

The pairwise t-1ests are summanzed in
Table Il. An asterisk pext to the value of t
indicates that there is a significant difference
in the group means (ie. Hy :U;=U; is rc-
jected at the level L = 05)
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We found thal value of 1.8 mgm °3, in-
dicaled fetal maturity. There was progressive
increase in the concentration of creatinine n
the amniotic fluid as the pregnancy advanced.

Table 11: Pawrwise “U7 Test Analysis Crealinine Values
Weekr al
M X Ny Y [ [ dJ.
il v
z -
X { wki
} 1. 654545 21 1.085714 0. 4TI62TY 1. 43628 i)
¥ :15-1Twks
L]
* - IEwis
TH 1. 403844 21 2.085714 0. 312Ny 1. 160247 i
¥ 153 Twhks
-
x 2 ek
T8 2 A03R46) 11 1, 654545 0, SE46N19 3. T AT
} ¥ L 35wks

* Significant st 05 level,
Hesults

Our results indicate that there i a sig-
nificant difference in crecatinine conccotration
in the amniotic fluid before 35 weeks of
gostation, between  35-37 wecks and at 28

weeks of pregnancy.

Fig. | shows scattergram of the creatinine
values of 111 samples, table 1 and II show
linear regression analysis and pairwise ‘"

This is shown in Fig. | by the regression hne
dJdrawn on the scallergram.

Measurement of amniotic fluid creatinine
corrclates well with fetal gestational age, this
has been reported previously (Remtrem et al,
1970; Doran ct al, 1970). The corrclation is
only with fetal age and not with fetal survival,
a3 is ofien peeded in high risk obstetric cases.



This parumeter alone is not so helpful
as il is in conmunction with other amniotic
flusd parameter ie., lipid cells and L/S ratio,
In our series no case of prematurity resulted

when this parameter was used in conjunction
with L/S§ ratin
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