
Acta Paediatrica Academiae Scientiarum Hungaricae, Vol. 20 (4 ), pp. 291 — 296 (  1979)

Amniotic fluid creatinine and uric acid levels 
in lrigli risk pregnancy

By

Adrienne S t t j b e b  a n d  Clara M é s z á r o s

Schöpf-M erei H o sp ita l, B u d a p e s t 

R ece iv ed  M arch 21, 1979

C om parison o f  tw o  m eth o d s  o f  c rea tin in e  a n d  u ric  acid a ssay  in  am - 
n io tic  f lu id  show ed t h a t  th e  tw o -p o in t-reac tio n  r a te  m easurem en t o f  c r e a t ­
in in e  a n d  th e  en zy m a tic  a ssay  o f  u ric  ac id  g ive  m ore  reliable resu lts  th a n  th e  
m e th o d s  used p rev iously . A t th e  end  o f  p reg n an cy , increased c rea tin in e  a n d  
u ric  ac id  levels w ere fo u n d . I n  cases o f  blood g ro u p  in com patib ility  th e  v a lu es 
w ere m o s tly  in th e  n o rm a l range , w hile in  d ia b e tic  o r toxaem ic m o th e rs  
h ig h e r, n o rm al an d  low er values w ere eq u a lly  fo u n d . I t  has been co n c luded  
th a t  a  single in v es tig a tio n  does n o t suffice fo r th e  e s tim a tio n  o f fe ta l m a tu r i ty .  
O nly  rep ea ted  te s ts  show ing  a n  increase  in  th e  c rea tin in e  and  uric ac id  levels 
o ffer re liab le  in fo rm ation .

Estim ation of fetal m aturity  in high 
risk pregnancy is an im portant test. 
Among others, biochemical analysis of 
amniotic fluid obtained by am nio­
centesis has been recommended for 
the purpose [10, 15, 17, 18, 19, 22, 23]. 
The commonly investigated constitu­
ents are creatinine, uric acid and 
phospholipids as their levels were 
found to  increase with gestational age. 
The values obtained were, however, 
found to  have too great a scatter in 
both normal and complicated preg­
nancies [3, 4, 8, 16, 21]. Therefore, 
selection of the  most reliable m ethods 
of assay has a  great importance.

This papers deals with the  com­
parison of two different m ethods of 
creatinine and of two different m eth­
ods of uric acid estimation in am ni­
otic fluid and with their values in 
high risk pregnancies.

M e t h o d s

F o r  th e  e s tim a tio n  o f c rea tin in e , th e  
w ell-know n J a f fe  m eth o d  [7] an d  th e  tw o- 
p o in t-re a c tio n  r a te  m odification  o f  th e  
sam e reac tio n  [2 ] w ere com pared. F o r  th e  
e s tim a tio n  o f  u ric  acid , th e  p h o to m e tr ic  
m e th o d  [13] a n d  th e  enzym atic  d e te rm in a ­
tio n  w ith  u ricase  [12] w ere com pared , u sin g  
th e  B oeb rin g e r T est-C om bination  C re a t i­
n in e  an d  th e  U ric a -q u a n t k it, re sp ec tiv e ly , 
in  m ixed  poo ls o f  im m atu re  a n d  m a tu re  
am n io tic  flu id s .

O n th e  basis o f  th ese  resu lts , sing le  sp e c i­
m ens o f  am n io tic  flu id  were in v es tig a ted  b y  
th e  B o eh rin g e r te s ts .

M a t e r i a l

A m nio tic  f lu id s  w ere ob ta ined  b y  a b d o m ­
in a l am n iocen tes is . A fte r cen tr ifu g a tio n  
fo r 10 m in u te s  th e y  w ere analysed  im m e ­
d ia te ly  o r  s to re d  a t  —20 °C u n til a n a ly sed .

M ixed pools o f  am n io tic  flu ids o b ta in e d  
from  p a tie n ts  w ith  blood group  in c o m p a ti-
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b i l i ty  w ere  p rep a red  in  th e  follow ing m a n ­
n e r .  A f te r  cen tr ifu g a tio n , 6 m l volum es o f 
a m n io tic  flu id  w ere p o u re d  to g e th e r from  
10 sam p le s  ob ta in ed  a t  3 0 —32 gesta tiona l 
w eek s  a n d  from  o th e r  10 sam ples ob ta ined  
a t  3 8 — 42 g es ta tio n a l w eeks. G esta tional 
a g e  w a s  ca lcu la ted  fro m  th e  d a te  o f th e  la s t 
n o rm a l m en s tru a tio n  p e rio d .

T h e  75 p a tie n ts  in v e s tig a te d  in d iv idua lly  
w e re  g ro u p ed  acco rd ing  to  g es ta tio n a l age  
a n d  diagnosis.

T h e  d is tr ib u tio n  o f  th e  d iagnoses is seen 
in  T a b le  I .  T he f irs t g ro u p  con ta ined  37 p a ­
t i e n ts  w ith  R h  a n d  2 p a t ie n ts  w ith  A B O  
in c o m p a tib il ity . T he n e x t  g ro u p  includes 
p a t i e n ts  w ith  d iab e tes  a n d /o r  toxaem ia , 
s in ce  th e se  tw o d iagnoses w ere found f re ­
q u e n tly  in  association .

R e s u l t s  a n d  D i s c u s s i o n

Methodological studies

F irst, pure commercial standard 
solutions of creatinine and uric acid 
were measured with both  methods. 
The results for creatinine are shown in 
Table I I , and those for uric acid in 
Table I II .

The data  revealed clearly th a t the 
Boehringer methods allowed a much 
more exact determ ination of the two 
components th a t th e  classical ones, 
as regards both sensitivity  and the 
biom etrical param eters.

T a b l e  I

D is trib u tio n  o f  d iagnoses

Patients Samples

Blood group incom patibility 39 66

D iabetes and/or toxaem ia 26 31
Previous stillbirth 4 4

In trau te rin e  atrophy 2 2

P lacen ta  praevia 2 2

H ydram nios 1 1

M yoma 1 1

T otal 75 97

T a b l e  I I

C om parison  o f tra d it io n a l J a f fe  reac tio n  an d  its  
2 -po in t re a c tio n  ra te  m o d ific a tio n  (concen tra tion  ran g e  

0 .5—3.0 m g /d l)

M ethod 2-point reac tion  ra te Traditional

Sensitivity, m g/dl 0.12 0.34
Distorsion, per cent 0.61 2.6
г 0.998 0.990

Srf ± 0 .0 6 1 ± 0 .1 7

Vk, per cent 3.6 10.0

Regression coefficient у =  0.10 +  0.941Х у =  0.12 +  0.937X
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T a b l e  I I I

C om parison  o f  p h o to m e tr ic  and  e n z y m a tic  u ric  acid  
e s tim a tio n  (co n cen tra tio n  ran g e  1 .0— 12.0 m g/d l)

M ethod Enzym atic Photom etric

Sensitivity, mg/dl 0.24 1.62

Distorsion, per cent 0.9 2.7
Г 0.987 0.940

sH ± 0 .1 2 ± 0 .8 1
Vk> per cent 1.9 12.3
Regression coefficient у  =  0.30 +  0.782X у  =  1.23 +  0.830X

Amniotic fluid investigations

Next, the creatinine and uric acid 
levels were analysed by  both methods 
in mixed pools of im m ature and m a­
tu re  amniotic fluids. Results are 
shown in Table TV. I t  has been con­
cluded th a t they  dem onstrate the 
higher accuracy of the  tw o-point-re­
action rate  measurement of creati­

nine. The same Table IV shows the 
creatinine values in the pooled im­
m ature and  m ature amniotic fluids, 
the d a ta  are  in agreement with the 
observation of an increase w ith gesta­
tional age of the  amniotic fluid creati­
nine level.

Table V  gives the values of uric 
acid in th e  same mixed pools: the  
level of th is  component, too, was in-

T a b l e  T V

C rea tin ine  v a lu es e s tim a ted  w ith  tw o  m e th o d s  in  m ixed
pools o f  im m a tu re  an d  m a tu re  am n io tic  f lu id s

Im m ature M ature

2-p.r.r. traditional 2-p.r.r. traditional

Mean, mg/dl 1.14 1.43 1.96 2.41
Range, mg/dl 1 .0 9 -1 .1 9 1 .26-1 .60 1 .9 1 -2 .0 1 2 .2 8 -2 .6 4
S.D. ± 0.05 0.17 0.06 0.13
Vk per cent 4.4 11.8 2.6 6.0

T a b l e  V

U ric acid  levels e s tim a te d  w ith  U ric a -q u a n t in  m ix ed  pools 
o f  im m a tu re  an d  m a tu re  am n io tic  flu id s

Im m ature M ature

Mean, mg/dl 5.2 8.8
R ange, mg/dl 6 .1 -6 .3 8.6 —9.0
S.D. ± 0.16 0.16
Vk, per cent 2.1 2.1
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creasing with the progress of preg­
nancy.

T he individual values for creatinine 
and  u ric  acid in the am niotic fluids 
o f h igh risk pregnancies are  given in 
Figs 1 and 2 according to  diagnosis 
an d  gestational age.

Both scattergram s show a wide 
range. For example, the  values for 
creatinine a t 33 weeks gestation ranged 
from  0.9 to 2.0 mg/dl, and a t 38 
weeks from  1.2 to  2.4 mg/dl; the 
corresponding uric acid values were 
a t 33 weeks 5.0 — 13.0 and  a t 38
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C reatin ine U ric.acid .

weeks 6.2—11.0 mg/dl. In  the cases 
of blood group incom patibility the 
values for both components were 
m ainly in the  central zone, and in 
the diabetic and/or toxaemic preg­
nants they  were p a rtly  in the higher 
and partly  in the  normal or lower 
ranges. Since a group of authors ob­
served a high am niotic fluid creatinine 
level in toxaem ia and diabetes [1, 11, 
14], and another group found normal 
or low values in sim ilar pregnants [5, 
6, 9], this only seems to  mean th a t  
gestational age in high risk pregnancy 
cannot be estim ated on the  basis of a 
single investigation. Repeated analysis 
of th e  amniotic flu id  m ust be done to  
obtain  reliable information. This is 
dem onstrated in Fig. 3, where only 
the values of the  two patien ts with 
blood group incom patibility are in the 
norm al range, b u t all the  four show 
increasing levels.

Finally, the  amniotic fluid and  uric 
acid investigation m ust be completed 
with o ther tests, among others with 
the  determ ination of the L/S ratio , 
this being the  most reliable te s t for 
predicting fetal pulmonary m atu rity  
and the  possible risk of resp iratory  
distress syndrome [20].
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