RESULTS

: .‘I'.he' details of clinical data,"'ﬁséd glucose levels and. ‘fetal
outcome .in' patients with preeclanpﬁ:a" ‘is_z shown in appendix 1, those
for patiehts with eclampsia is shown. mappend1x 11, those for patiénts
with anaemia in appendix IIT and ﬂmse in cardiac patients in appendix

LA .Apf.)e'ndixr V shows these .data.in,:patients with preeclampsia and
anaemia. _.Appendi_x VI shows data in J)atients with cardiac disease
and anaemia, Appendi)-( VVII shows data in patients with preeclampsia

~ and cardiac disease, Appendi x VTH shows data in patients \yith eclampsia
and anaemia and appe:ndix IX-shé'w's data in patients with preeclampsia,

anaemia and cardiac disease.

" The 102 patients included in the ‘study gave birth to LI0 infants

(8 twins). The maternal risk factors. for IUGR are shown in Table I.
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Table 1: Risk factors for IUGR (102 patients)

Risk factor . No.of patients

I. Siggie risk factors

?reécianq)sia ' _ ' 50
“Eclampsia . | o 6
Anaemia | | 9
Cardsac disease : 6
Total . - (71)
0. Wdtiple risk factors "
. mamsia + anaemia o 17
“Preeclampsia + Cardiac disease ' 5
Prééciampsia + anaemia + cardiac disease - 1
“Edlampsia + anaemia : 5
“Cardiac disease + anaemia ' ' 3
“Yotal . B (3)

Infants were divided into two groups according to the maternal

' féSting blood glucose level.

'Groq) E  Includes infants of riormogiycaefnic mothers: These
were ‘infants where the maternal fasting blood glucose level was
60 mgidl or more. This included 88 i.niants and it represents 80%
of all infants. '

Group [II: Includes infan-tﬁ- of hypoglycaemic mothers: These

were infants where maternal fasting blood glucose level was less

than 60 mg/dl. This included 22 infants and it represents 20% of

all infants.
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Table Z Frequency of maternall hypqg_lycaemia in relation to risk factors.

L} . L]
Total no. Hypoglycaemic - %

RISK FACTORS of cases cases

- All cases 102 2 206

* Single risk factors (5 twins) 7t _ 11 15.5
- - Preeclampsia (4 twins) - 50 9 18.0
- Eclampsia_ {1 twin) 6 - 100
- Anaemia | 9 1 114
- Cardiac disease 6 1 16.7
* Multiple risk factors (3 twins) 3 10 323
o -7'_. Preeclampsia + anaemia(2 twins) 17 _ 4 235
- Preeclampsia + Cardiac disease 5 | 1 20.0
- Preeclampsia + anaemia + cardiac D. -~ | 1 100.0
- Eclampsia + anaemia 5 3 - 60.0

- Cardiac diseése + anaemia (I twin) 3 _ : 1 33,3

- Table 2 shows that the number 'df hypoglycaemic mothers was 2l -
out of 102 céses, which repreéents 20.6% of all cases. In cases with single
risk factors for 'IUGR, the number of hypoglycaemic cases was out of 7,
~which represents.15.5% of all cases and the ndmber of hypoglycaemic cases
in cases with multiple risk factors for WUGR wés 10 out of 3l cases, which
represents 32.3% of cases. There were no statistically significant difference
in ‘the number of hypoglycaemic mothers in cases with single and multiple
risk factors for IUGR. (P 0.05).
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TaBte, 3 shows the frequency cof IUGR infants in relation to fasting

blood glucose level (hypoglycaemic or normoglycaemic), with various maternal

risk factors for IUGR. In the single risk factor .group, patients with pre-

eclar_npsi-é (54 ‘patients) and eclampsia (7-p_atients) were put together in one

grbup- Iabe'll'ed_pregnancy' toxaemia group (6! patients). Also, in multiple risk

factors groups, cases of preeclampsia and eclampsia associated with anaemia

~and or cardiac disease were put together in one group labelied pregnancy

toxaemia group.

T_he. frequency of TUGR infants in relations to fastihg blood glucose

Table 3: .
level with various maternal risk factors for [IUGR.
. . .l
_ " Total -'Gl(Normoglycaemic)_ Gn(Hypoglycaemic)
" Risk factor No.of : P-
for IUGR infants roeal  IUGR Total IUGR value
no.  No. % no. no. %
Al cases 110 28 13 1.8 22 1 63.6 (o.00i
‘Single risk factors (76) 65 9 108 U 4 36.4 0.05
Pregnancy toxaemia 61 52 8 154 9 4 444 > 0.05
‘Anaemia 9 8 0 0 1 0 0 *
Cardiac 6 5. 1 200 1 0o o *
Multiple risk factors (34) 23 4 1741 10 90:9 £o0.00
Preghancy toxaemia + :
cardiac and/or : o .
anaemia 30 2 & 19. 9 8  83.9 {o.0001.
Cardiac + anaemia 4 2. 0o o 2 2 1000 =

B R
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| Thls table shows that in the. hypoglycaemic group, the number
of infan.ts @as 22 and IUGR was-presént I.n 14, This represents 12.8%
of all'inflémts, 63.6% of infants from hypoglycaemic mothers and_'
5..9% of WGR infants. In the normoglyéaemic_group, the namber
_.of infants was 88 and IUGR was .present in 13. This _represénts
© 11.8% of all infants, 14.8% of infants from normoglycaemic mothers
‘and 48.2%. of IUGR infants. The num'be'f of TUGR infants was statis-
tically. higﬁer in the hypoglycae-mic group than in the normo@jcaemit

“one (P<"0.001).

In paf-ie-nts with a single risk factors for IUGR {pregnancy
_toxaerﬁia;-' anaemia and cardiac disease), the number of mtants
was 76 mfants, which represent 69.1% of all infants. in ﬂle hypo—
: glycaermc group, the number of infants was Il and IUG‘R was present
in & mfants. This. represent 3.6% of all infants, 36.4% d infants -

from hypoglycaemic mothers and 14.8% of IUGR infants. In normo-

- -glycaemxc group, the number of infants was 65 infants and IUGR

infants was present in 9 infants. This represents 2.2% of all mfants,
.10.8%_ of infants from hypoglycaemic mothers and 33.3% of WGR
' infaht_s. _There was no statistically signiﬁcént difference in the number
- of 'IU'GR‘. infants in the hypoglycaemic and normoglycaemic groups

(P77 0.05) in patients with a single risk factor for TUGR.

In patients w1th prégnancy toxaemrla, the number of infants
was 61 Wthh represent 55.596 of all mfants. In the hypoglycaemic
group, the number of miants was 9 and IUGR was present in &
: lnfants. This represents 3‘6% of all infant, 44.4% of infants from

'hypoglycaémic mothers and14.8% of IUGR infants. In normoglycaemic




" group, the nurber of infants was 52 and IUGR was present in 3
infants.. This represent 7.3% of all infants, 15.4% of infants of normo-
glycaemic mothers and 29.6% of IUGR infants. There was no statis-

tically significant difference in the number of IUGR infants in hypo-

glycaém_i'c- and normoglycaemic group '(P>>‘ 0.09) in patients with.

pregnancy toxaemia.

| In patients with anaemia, the nurhbér of infants was 9 which
'represents 7.3% of all mfants. In the hypogiycaemlc group, there
was only' one infant with no IUGR. In: ﬁle normoglycaemic group,
the _humbé'r of infants was 8 and TUGR was not present in any of
them. So, there was no TUGR infants'in_a—;\aémic f)atients, so statis-

tical evaluation was not done.

In patients with cardiac dxsease,rﬂ'le number of infants was
6 whlch represent 5.5% of all infants. In the hypoglycaemic group,
there .wa_s one infant only with no IUGR. In the normoglycaemic
‘group, the number -of i_nfémts was 5 which represent #4.6% of all
infants UGR was ,presént_ in one case oniy' which represent 20%
of infants of hypoglycaemic mothers ‘and 3.7% of IUGR infants.
- Statistical evaluation could not be done because of the small number

of cases and absence of IUGR infants in the hypoglycaemic group.

In patients with multiple risk factors for IUGR, the number
of infants was 34 which represents 30.9% of the all infants. In
the hypoglycaemic cases, the number of infants was U and IUGR

‘was present in 10 infants. This represents 9.1% of all infants, 90.9%
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of 1nfants from hypoglycaemlc mothers and 37.0% of IUGR infants.

~In the normoglycaemlc cases, the number of infants was 23 and

IUGR _w-as present in 4 infants. This _represents 3.6% of all infants,
17.4% of infants from normoglycaemic mothers and 14.8% of IUGR
“infants, . The number of IUGR infants was statistically more in

hypoglycaemic than in the normoglycaemic groups (P < 0.001).

In patlents w1th pregnancy toxaemia and cardiac disease and/or. ,
.anaemla the number of infants was 30. In hypoglycaemic : cases,
the number of infants was 9 and IUGR was present in 8 infants,
which represent 7.3% of all irif-ants, ,88.9% of infants.fr_om hypo-
glycaemic mothers and 29 6% of IUGR infants. In the normoglycaemic
‘cases, the number of infants was 21 and IUGR was present in &
infants. This represents. 3.6% of all infants, 19.% of infants from
hypoglycaemic mothers and 14.8% of IUGR infants. The number
~of IUGR infants was statistically more in hypoglycaemic than in
' the--nbrmoglycaemic group (P < 0.0001) in patients with muitiple

risk factors.

In” patieﬁts wfth cardiac disea_se and anaemia,. the number
of infants was 4. In hypoglycaemic group, the number of inlants
was 2 with [UGR in both which represents 1.8% of all infants, 100%
~of mfants from hypoglycaem:c mothers and 7.4% of TUGR infants.
'In the normogly‘caemlc group, the number of mfants was 2 with

IUGR. Stat:stlcal evaluation ‘could not be done also due ‘to the .

small_numb'er of cases.

i e gt T
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' . Table 4. Shows the effects of maternal risk factors (Preeclampsia_,
eclampsia, ‘anaemia and cardiac disease) on fetal outcome in relation

to fasting blood glucose level.

Table % The effect of maternal risk factor on fetal outcome in
‘relation to fasting blood glucose level.

'Total. ' Normoglycaemia Hypoglycaemia

Risk factors no.of _ | P-value
e . Totat TGR % Total IUGR - %
cases :
- Pregnancy ' : 3
toxaemia 91 73 12 et 18 12 66.7 { o.om
‘Anaemia 38 27 & 143 1 9 g.s  <o.00
Cardiac disease’ 16 1 191 5 4 800 =
* . Present alone or with cardiac disease and/or anaemia.
o Present alone or with cardiac disease and/or pregnancy toxaemia.
s Present alone or with pregnancy toxaemia and/or anaemia.

-TaBIe 4 shows that in all patients with- pregnancy toxaemia, "tiiere were )
9 .inf_.an'ts. In the hypoglycaemic gfoup (8 infants), JUGR was present in 12
E iﬁfants. This répresents 1.0.9% of all infants,66.7 % of infants from hm_l_ycaemic
_mothers and 44.4 % of IUGR infants. In normogiycaemic group {73) infants,
: !UGR_ ~was present in 12 infants. _Th.is represents 10.9% of all infants, 16.49% of
‘infants from _normoglycaemi'c mothérs and 4.3 % of TUGR infants. _'The number
of TUGR 'inf_anis was statistically more in hypog1ycé¢mic group than in normo-

glycaemic group (P \/0.001).
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- In all anaemic cases, there were 38 infants. In the hypoglycaemic_
group (ll:A infants), IUGR was present in 9 infants. This represents
- 23.7% 'o.f all infants, 81.8% of infants from hypoglycaemic rrwt‘hers
and 69.2% df IUGR infants. In 'thé -normogl‘fcaemic cases (27 infants),
IUGR was present in 4 cases. This represents 10.5% of all m’fants,
14.8% of infants from normoglycaemic cases and 30. 8% ot lUG'.R
-infants. The number of IUGR infants was statistically more in hypn-

glycaemic group (P { 0.001).

in all cardiac cases, there were 16 infants. In the hypqglycéémic

- group (.5 infants), TUGR was present in & mfants. This rgpresents

25% of all infants, 80% of infants' from hypggl_ycaemic mothers

and 80% of IUGR infants. In normoglycaemlc group (1l mfants) {UGR '
was present in one case which represents 6.3% of all mianm, 9.1%

of mfants from normoglycaemlc mothers and 20% of !UGR' infants.

.The number of [UGR infants was statlstu:ally more in the hypoglycaemtc

| group (P =~ 0.01).

Table 5 shows the mean maternal fasting blood
glutose_ (+ S.D.), with and without TUGR, in patients with pregnancy
toxaemié, single risk factors for UGR  and mul_t'sple risk factors.

for IUGR.
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Table 5. Mean maternal fasting blood glucose (+ SD) in patients

~with pregﬁancy toxaemia, single and multipte risk fators for IUGR. .

. — '
. Mean fasting blood glucose(mg/dl)
Patients — P-value

" WGR  No IUGR

“All cases with pregnancy B
toxaemia (n=91) 59.7+7.42 76.79+15.39 = 0.001

Cases with singie risk factors

for IUGR (n=76) 65.5344.63  78.4342.07 < 0.05

Cases with multiple risk : T
factors for TUGR (n=34). , 68.33416.87 82.67+13.74  <0.00l

*  Alone are with anaemia and or cardiac disease.

Tﬁis table sho_w-s that in: pfegnancy toxaemia the mean fasting blood,
gluéoSe was . staiistical_i_y loﬁer in cases with IUGR infants (P=0.00l)
In cases with single risk faf:tors for IUGEl{, the mean fasting blood
glucose was also statis.tia‘lijl' lower in cases with IUGR infants
1 ¢ 0.0ﬁ. Moreover;' in cases with rmultiple-risk factors for IUGR,
the mean fasting bloo.d. glut:_osé level was also statistically lower

in cases with TUGR infants (P 0.001).
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T_abi-e 6. Shows the range and mean {(+ SD) maternal blood glucose
levels (fasting and 10 and 60 minutes after 1V glucose load) in infants,
with and Witho"ut' IUGR. Results are also demonstrated in Figure.l
Table 6:. Range and mean (+ SD) maternal blood glucose level in
infants with and without TUGR.

—= — : ' ]

Bood gl (gl TUGR : no IUGR |
: - l 1 1 ' * P-value
. Range Mean(+5D) Range Mean(+5D) |
 Fasting . 54109 66.9259 54-109  80.3976 < 0.0001
o + 15.5636 + 143747
10 ﬁﬁnutes after N 98160 119.7778 98-160  134.1687 - < 0.001
‘flucose. R + 20.9658 .+ 167460
| 60 minutes after IV 70-120 - 80.0741  70-120  93.0964 < 0.0001
glucose I + 13.817 .+ 14.0978

_ ‘flus table'shows that the maternal fasting blood glucose level
rangedbetween 54;109 mg/dl in all fher study patients. The mean
maternal fasting blood glucose in cases without TUGR was 80.4 +
##.# mgidl, compared to a mean of 66.9 + 15.6 mg/dl in cases with

’EJG'R.LV ‘This difference was statistically significant. (P < 0.0001}.

| The maternal blood glucose level 10 minutes after IV glucose
~load ranged between 98-160 mg/dl in all the study patients. The mean
:'.ﬁnaternal blood glucose level in cases without IUGR was 134.2 + 16.8mg/dl,
| éoinpar‘éd' to a mean of 119.8+21.0 in cases with IUGR. thiS diffe;jénce

was also statistically significant (P < 0.001).
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| - "ﬁie mater.nal blood glucose -l’evel'le()_ rﬁinutes after IV. glucose
-'loéd raﬁged"_betw_een’ 70-120 mg/dl in all study cases. The mean maternal
'blood gluc-ose ievel_ in cases without IUGR.waS_ 93.6 + 14.1 mg/dl, compared
to a m'ean.of 80.1 + 13.8 in cases with TUGR. This difference was

also statistically significant (P ¢ 0.0001).

‘Fasting blood glucose level was catigorized into 3 groups:

G.A: h(;luded patients with a fasting blood glucose less than. 60
" mg/dl (22 infants). | |

-G Included patients with a fas;ting. blood .glucose Between

60:-79 mg/di (44 infants). | '

-G Included patients with a fasting blood glucose between 80-110

C

mg/dl (4% infants)

Table 7 shows the number of IUGR infants in éach of the three
groups.

 Table 7: Number of JUGR infants in relation to fasting blood sugar:

ERLE : i i : .
..(;roup G A % Gp % G‘C % P-value
UGR 14 . 10 .3
total 22 O w 2273 6.82 < 0.00001
B = - - 0.001
- 22 [ : =z Q.
I 3
22 - o £ 0.00001
I 2 > 0.05
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- This- table shows that the différence in the number'.of [UGR
" between the 3 groups was statistically significant (P€00004 ). The
numbér of IUGR was statistically rﬁére. in group A comina_red to
group B. (P; 0.001). The number  of IUGR infants \Qas also stafistically
more i_n'.groij A. c_omp.ared to group C (P & 0.00001). However,
the 'nu:mb_'er. of IUGR infants was not . Statisticaily more in group

B compared to group C (P ) 0.05).

Biood ghjcose level, 10 minu_tes after IV glucose load was also
catxgonzed into 3 groups.
'G.A:' Included cases with blood glucose level less than 100 mg/dl
(7 infants)

Included cases with blood glucose level between 100-129 mg/dl
(41 infnts).
G,: Included cases with blood glucose level between 130-160 mg]di

{62 infants):
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Tabi-er"-sl Shows-the number of IUGR.-_infants_ in each of the 3 groups

'Table 8 Number of TUGR infants in relation to blood glucose level

10 minutes after [ V. glucose load.

| Grqlp§._ GA' % ' GB % C.;C % P-value
IUGR ' 6 | i . 10
ol 3 85.7% 26.83 = 16.1% < 0.0001
R g <
.- 4 - < ot
6 10
5 - rs) < 0.00m
| o 10 |
- ) 62 o

- This table shows that the d;fierence in the number of IUGR infants
. 'between the 3 groups was statistically significant (P 0.000D). ’The number
. of IUGR infants was statistically more in G Ar compared to Gg ®L o.00). _
The number of IUGR was also statistically more in G con;:ared 1o

(P( 0.001). However, the number of IUGR was not stat:stlca‘!}y more

in G compared to G (P > 0.05).

g :

Blood giucose level 60 minutes after IV glucos«e load was ca*t:,gonzed' '

- nto 3 groups

infants)

' mfants)

{6 infants).

Included cases with blood glucose level 1ess than 80 rlgldi (35
G,: Included cases with blood glucose level between 80-99 mg/di (59

G,: Included cases with blood glucose 1evel between 160-120 mg/dl




Table 9 shows the number of IUGR 1nfants m each of the 3 groups.

Table 9- The number of IUGR infants in relatmn to blood glucose
~ level 60 minutes after Iv-giucose !oad.

Grop G, % Gy % G %  P-value
ior 2 . R
Toal 35 S5 668 i 2 ¢0.0000001
2 e BT
K % - <0.00001
2 2
5 . = Coa
4 2 "
- 5 - > 0.05

' This table shows that the difference between the 3 groups
“was statistically significant {P {0.000001). The number of IUGR infants
was statistically more in group A compare;l _GB. P < 0.00001). The
number of IUGR infants was also statistically more in G, compared
to G (P( 0.01). However the nun‘ber of lUGR infants was not statis-

tically more in Gﬂ__ compared to G {P_> 0.05).

‘From table 7,3 and 9 the significant values for blood glucose
levels in TUGR 'infants were:
- A fastug level less than 60 mg/di.
- A 10 rmmtes after IV. glucose load level less than 100 mg/dl.

- A 80 mamt& after IV. glucose load level less than 80 mg/dl.




70 -

To evaluate the accurracy of ‘these significant values of blood
giucoée_levels (Fasfing, 10 minutes after- IV glucose load and 60 minutes
after IV. glucose ‘lc;ad); further 5 statistical parameters were calculated

- (Stempel, 1983,

1) ‘Sensitivity: This is the fr-acti_dn of patients with an abnormal

True +ve

~ condition who have an abnormal test result
' ' True +ve + False +ve

2. . Specificity: This is the fraction of patients with a normal
o True -ve

condition who have a normal test result
' True -ve + False -ve

3 Predeénve value of an abnormal test (+ve result): This

is the fraction '61,;patiehts with an abnormal test result who have an

true +ve

True +ve + False -ve |
4)  predective value of a normal test (-ve result): This the

fraction of pétients with a normal test result, who have a normal
true -ve

True -ve + False +ve

true +ve + true -ve

5) Effeciency: This -
- ' True+ve +true -ve+False +vet+False-ve{total)
"~ Table 10 shows the comparative accuracy of glucose level in fasting,

10 minutes and 60 minutes after 1V-glucose load blood samples to detect

IUGR when IV. glucose tolerance was done.
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_‘Table ID: Comparatlve accuracy of various blood glucose levels to

detect TUGR.
S ! ' R . - '
‘Blood glucose  Specificity  Sensitivity Predective values -~ gffec-
N ' ' +ve result -ve result tency
I} Fasting' 90.36% 51.85% 63.64% 85.23 88.91%
- 2) 10 minutes._after h _ |
IV.glucose: toad. 98.8% 22.22% 85.71% 79.61% 80:00%
3) 60 minutes after _
~ IV glucose load. 83.13% 77.78% 60.00% 82.00% 81.82%

_ This table shows that the spec1f1c1ty of the IV. glucose tolerance test
‘was highest iO minutes after IV-glucose load (98.8%), followed by fastmg glucose

level (90.3696) then by the level of 60 minutes. after IV glucose load (83.13%).

Sensm\uty of . the test -was highest 60 minutes after IV. glucose 1oad
(77. 73%) followed by the fasting glucose (51.85%) and was least (22.22%)

lO mmutes-a.i--ter IV. glucose load.

As . re'gards the effeciency, fasting blood glucose had the highest
etfeciency 88.9%, followed by 60 minutes IV. glucose test (31 82%),

. by. 10 minutes after IV. glucose load 80% which had the lowest 'eﬁecmnty.-

As regards the predectwe values, fastmg blood glucose test ‘had ﬂle
hxghest predectwe value of -ve result ESS 23%), with about 15% Talse -ve
© result. -T_‘het_‘efore,_ fastmg blood gi-ucose -test was the best -ve test th_at_ c_an

predect heaithy - babies. Ten minutes g,lucosé level after . glucosé load
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had the hsghest predectlve value of +ve result (85.71%), with a false rve
. result around 1#% Therefore, the 10 mmutes glucose level after IV. g!ucose

.load was the best +ve . test that can predect IUGR infants.

~ Table u- i -.Shows the rh’ngé of HB level, Mean (+ SD) and P-value in patmu " . :

" with and without JUGR.

Table 1i: - Haemoglobin level range, mean + (SD) and P-value.

T ; T £ e

" Fetal outcome Hb. range = Mean + SD P-value

 UGR . 52 - 30% 61074 + 6.0251
 no IUGR ) 52 - 80% 65.0.602 + 6.707

In thxs table, ‘the mean Hb% in patlents with lUGR intéﬁts Was

-61 07 + 6. 0396, compared to 65 06 + 6.71 in those with no TUGR 'ﬂ\e mean

i

 Hb% was s;gmﬁcantly lower in patlents with TUGR mfantsfP(Om
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by restriction of basic substrate necessary for normal fetal growth and
that simple intravenous dextrose thera y may be a simple method of
treatment of IUGR before delivery and may improve pregnancy outcome.
.-However, . Abell (1979), found that hypertoni.c dextrose theraﬁy was
regarded as successful only if urinary oestriol excretion returned to,
and remained af normal levels (4.9 percent) (P 0.05). Hypertonic
dextrose therapy administered to a patient with persistantly subnormal
urinary oestriol excretion was less likely to cause a favourable outcome.
This would suggest that the adverse effects of abnormal glucose toleranée

were early, possibly on the placenta and not correctable in third trimester.

Sabata (1979), performed oral glucose tolerance test in women
with small for dates fetuses and in- controls with healthy fetuses in
the 38th weeks of prelgnancy, 2 days and 6 weeks after delivery.
Two hours after an oral loading dose of 50 gm glucose, the blood glucose
level remained significantly higher in pregnant women with small
for dates fetuses (P < 0.05). This could be explained by the facts
that in small for date the passage of glucose across the placental

membrane and its retention by the fetus is decreased.

Khouzami et al. {I98l), also demonestrated that maternal hypo-

" glycaemia was significantly associated with IUGR and that 3-hours
- glucose tolerance test was an effective early screening test in detecting
pregnancies at risk of IUGR. In order to assess the value of the GTT
as a clinical tool in predecting the low birth weight and non low birth
weight IUGR outcome, the sensitivity, the specificity and positive

and negative predective values of hypoglycaemia were determined
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for low birth weight IUGR and non-LBW IUGR groups. In absence
of hypoglycaemia, there was 90% probability that the pregnancy will
not result in either form of HJGR. However, in the presence of hfpo—
glycaemia only 15% will result in LBW IUGR, but approximately 55%
‘will result in non LBW IUGR. The sensitivity is around 15% for LBW -

[UGR and increases to 55% for non LBW. IUGR.

To eiiminate the gastrointestinal factors, Sokel et al. (1982),
measured blood glucose after intravenous ‘glucose adminstration in
the third trimester. Glucose 25 gm was injected into the antecubital
vein. Blood samples were obtained before and every 10 minutes after
| the glucose was injected for a period of one hour. They found that
infants birth weight, adjusted for gestational age, was significantly
related to maternal glucose metabolism. Increased glucose utilization
rate (determined from the slope of a éraph of log of glucose concentra-
tion. against time) and 10 minutes plasma glucose concentration and
decreased plasma glucose concentration at fasting and 60 minutes
were found to be associated with decreased infants birth weight adjusted

for gestational age.

In_our study, patients were classified into those with single

risk factors for IUGR(7l patients gave birth to 76 infants including

5 twins)and those with multiple risk factors for TUGRI(3l patients gave birth

to 34 infants including 3 twins).The normoglycaemic state provided a control

against which the effect of hypoglycaemia on fetal outcome could
be evaluated. Infants birth weight, adjusted for gestational gestational
age, was found to be significantly related to maternal glucose metabolism,

as measured by third trimester intravenous glucose tolerance test.
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In patients with a single risk factors for IUGR there was no
statistically s;gmilcant difference between the number of [UGR infants
in those with hypogfycaemic compared to those with normoglycaemic
mothers (P < 0.05) (Table 3). However, the mean fasting blood glucose
level in patients with IUGR infants was statistically lower than in

those with no IUGR in these group (P< 0.05) {(Table 5).

_ In cases with multiple risk factors for IUGR, the number of
IUGR infants was statistically higher iﬁ -hypoglycaermic patients
(P 0.0001) (Table 3). Moreover the mean fasting blood glucose level
in patients with IUGR infants was statistically lower than in those

with no TUGR in these group (P 0.001) (Table 5).

We found that the mean fastiﬁg blood glucose ‘and .blood glucose
level 10 and 60 minutes after intravenous glucose load was signi-
ficantly lower in patients with UGR (P < 0.000,, P 0.001 and
P< 00000 respectively) (Table 6 and Fig.). We found that IUGR was
present in 63.64% of infants from hypoglycaemic patients (14 out of
22 infants) compared to 14.77% of infants from normoglycaemic patients
13 out of 88 infants), meaning that the number of IUGR infants was
statistically higher in the hypoglycae'mic group than in the normogly-

caemic group (P 0.0001) (Table 7).

Long et al. {1980), showed that, the prevel nce of fetal growth
retardation was not significantly increased in patients with preeclampsia
compared to his total hospital population. However, .when analyzed
according to the time of onset of preeclampsia. They found that there
was a sharp increase in the occurrance of TUGR( 18% in patients

_with early onset of preeclampsia)and a reduced occurrance (6%)
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in those with late onset of preeclampsia. Also, in patients who sub-
sequently developéd early onset preeclémpsia with fetal growth retarda-
tion, hypoglycaemia was found in 33% ‘which was significantly higher
than in all patients who subsequently developed preeclampsia 14%

(P < 0.001).

In our study, when we analyzed the risk factors either single
or muitiple in relation to hypogycaemia in the mothers and IUGR

in infants we found that:

- In patients with pregnancy toxaemia only {56 patients), there Wer_e
@ ‘infants (including 5 twins) and IUGR was present in 12 infants (19.67%).
From hypoglycaemic patients IUGR was present in & out of 9 infants

( 44.44%) compared to 8 out of 52 infants from normoglycaemic mothers

{15.38%), which was not statistically significant difference (P } 0.05)
Therefore, hypoglycaemia was not a factor associated with the occur-

" rance of IUGR in patients with pregnancy toxaemia only (Table 3).

- 1In patients with pregnancy toxaemia associated with cardiac
disease and/or apaemia(ZS patients),there were.BO infants({including 2 twins)and
IUGR .wa‘s present in 12 infants (40%). From hypoglycaemic patients
IU'GR(\IVas present in 8 out of 9 inf.ants (90.9%) compared to % out
of 21 i.nfants from normoglycaemic mo;ch_ers(l9.05%);which' was high statis-
'ticallya.s:ignificant difference (P < 0.0001) (Table 3). Thereifore,hypo-
giycaeri’:ia was a factor associated with the occurrance of IUGR

in patients with pregnancy toxaemia when associated with other

risik factors.
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- In all patients with pregnancy toxaemia,either oniy or associated with
other risk factors(84 patients), there were 91 infants (including 7 twins) &
IUGR was present in 24 infants (26.37%). From hypoglycaemic
patients IUGR was present in 12 out of 18(66.67%) infants compared
to 12 out of 73 infants from.normoglyCaemic mothers (16.44) which

statistically a significant difference (P{0.00!) {Table 4).

A low maternal haemoglobin concentration has been implicated
in the genesis of fetal growth retardation. IUGR is commonly seen
in fetuses of women with sickie cell disease and with anaemia associated

with serious maternal disease (Prichard and MacDonald, 1985).

I n our study, the mean haemoglobin concentration was signi-
ficantly lower in cases with IUGR (P < 0.01)( table. ). all anaemic
dases either alone or associated with other risk factors(35 patients),
there were 38 infants(including 3 twins)& IUGR was present in I3 cases.In
hypoglycaemic cases;,IUGR was present in 9 out of Il infants (81.82%),
compared Ito 4 out of 27 infants in the. normoglycaemic group(14.81%),

which was a statistically significant difference (P ¢ 0.001)(Table 4).

In the 9 patients with anaemia only, ther'e was no IUGR in
both hypoglycaemic (one patient) and normoglycaemic (8 patients).
Therefore, anaemia appears to fepresent a significant cause in IUGR,
if associated with other maternal disease such és 3 preeclampsia or

cardiac disease.

Any disease complicated by severe -maternal hypoxia are

much more likely to lead to delivery of small for date fetuses e.g.



heart -disease in pregnancy is usually very good. (Michael de Swiet’.,ﬁf"']if

1984).

In.our sltudy, in caridac peﬁti_é_nts (15) there were A6 infants._
| {including one twin)all are rheumat-ié heart disease). IUGR was pr‘e'sent in
4 out of 5 infants in hypoglycaemic cases(80. percent)compare to 9.1 per-
cent(1/114 m infants)from normoglycaemic mothers.The numBer rlof_ IUGR
was statistically more in the hypoglycaemic group (P = 0.01),'rﬁost

probably due to association with other maternal diseases.

From our study, we agree with most workers that hypo-
~glycaemia may be a causative factor in IUGR in patients with a
high risk pregnancy, and IVGTT is a good tool in predecting IUGR
in these patients. To evaluate a fest which can be used as a screening .
test for IUGR in high risk pregnancy, specificity, sensitivity, effeciency
and .predective.values. of +ve and -ve fesults were calculated for
the bloéd.glucose level in the fasting, 10 and 60 minutes aftér

25 gm IV. glucose load.

- Faéting biood glucose level had the highest effeciency
(88.91%) and the highest predictirve value of -ve result (35.23%)
S o it isagood negative test that can detect 85.23% of healthy infants.

It had a false -ve result around 15%.

. Ten minutes after IV. glucose injection blood glucese

- had- the highest specifi.city'(9.8.8%) and the highest predective value
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" of +ve result (85.71%). Therefore, it is a good +ve test that can

detect 85.23 percent of IUGR. ¥ had a false +ve result around

14%.

- Sixty minutes after IV. glucose injection blood glucbse,.
had the highest sensitivity (77.78) and its predéctive value of negative

result was 82% (i.e. between the other two tests). Howeveryit had

the lowest specificity, predectivé values of +ve result and effeciency.

- Therefore, fasting blood glucose is a good -ve test as it had
a false -ve result around 15%. However,if it is +ve (less than &0

mg/dl) it has a false negative result of a 37%. Therefore, it needs

 to be backed by the 10 minutes blood glucose level which has a false

+ve result around 14%, and so it increases theaccurray of fasting

blood glucose test by 23%.



