Result ._l

Results

This prospective study included 100 pregnant females chosen from those attending
Tokh Central Hospital Antenatal Care Unit, depending on the deve!opment of GH during
pregnancy after 20 weeks’ gestational age (GA).

Table (1): Study group characters

Character

Number Total _
Primigravida 82
Multigravida ' T s
Mean age(years) Total 52 7455

Primigravida [ 21.3x4.1
Muiltigravida 29.416
Obstetric history Recurrent Hypertension 10
Family history of hypertension with pregnancy 17

Patients had mean age of 22.7+5.5; range 17-41 years. There were 82 primigravida
and 18multigravida, the mean age of primigravida was 21.3+4.1, range 17-41
years, whereas the mean age of multigravida was 29.416; range 20-41 years,
(Fig.1).

There were 18multigravida with a mean gravidity of 2.5+0.7, range 2-4
gravida and mean parity of 1.410.6; range 1-3. Three patients had previous
abortion, (Fig. 2).

Ten patients had a history of recurrent hypertension and 17 patients had a
family history of gestational hypertension, (Table 1). There were 94 pregnant had
singleton fetus, whereas the other six had twin pregnancy.
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Fig. (1): Mean age of study group
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Fig. (2): Obstetric data of multigravida
participating in the study
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Table (2): First trimester data of study group defined retrospectively
SAP DAP | S.Creatinine | S. Uric acid | S. Albumin |
(mmHg) | (mmHg) {mg/d}) {(mg/di) {mg/dl)
114.416.8 74+4.3 120.18 3.840.85 3.3210.52
(100-125) | (65-85) (0.75-1.2) (2.2-55) (2.2-4.5)
Primjgravida | 1142471 | 74144 1£0.18 3.840.83 3.3+0.52
(n=82) | (100-125) | (65-85) (0.75-1.2) (2.2-5.5) (2.2-4.5) II
igravida | 115154 | 73.9+3.7 0.98+0.19 3.8+1 3.310.36
(105-125) | (70-80) (0.8-1.2) (2.8-5.5) (2.8-4)

Firs
retrospect
and 125, n
and 85 m
mean ser
3.32+0.52
significant
determine

it trimester data recorded for patients included in the study were revised
vely and this showed that systolic blood pressure (SAP) ranging between 100
nean=114.4+6.8 mmHg; diastolic blood pressure (DAP) was ranged between 65
ean=74+4.3 mmHg;, mean serum creatinine was 1£0.18, range 0.75-1.2 mg/d|,
im uric acid was 3.810.85, range 2.2-5.5 mg/dl and mean serum albumin was
range 2.2-4.5 mg/dl. No patient presented with proteinuria. There was a non-
difference between primi- and multigravida as regards preliminary data
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d at time of inclusion in the study, (Table 2, Fig. 4 & 5).
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Fig. (3): Mean GA of study group according to
gravidity at time of development of GH
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Patients had mean GA of 28.114.3; range 20-36 weeks, at time
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avida

of development of

gestational hypertension (GH). The mean GA of primigravida was 28.1+4.4, range 20-36
weeks whereas the mean GA of multigravida was 2814; range 20-35 weeks. There was a

non-significant (P>0.05) difference between multi- and primigravida

which they developed GH, (Fig. 3).
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Fig. (4): Mean systolic and diastolic
blood pressures estimated at first
trimester
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Fig. (5): Mean serum levels of creatinine, uric acid
and albumin estimated at first trimester
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Table (3): Preliminary data of study group defined at the time of
inclusion|in the study
SAP DAP S. Creatinine S. Uric acid | S. Albumin
{(mmHg) | {(mmHg) {mg/di) (mgldl) {mg/dl)
Total 142.4+3.9 | 89+37 1.0240.19 4.15+1.05 3.540.5
(135-150) | (90-100) {0.8-1.2) (2.8-6) (2.7-46)
Primigravida 142 5+4 89+3.8 1.01+0.16 4.24+1.05 3.510.52
(n=82) (135-150) | (90-100) (0.8-1.2) (2.8-6) (2.7-4.6)
Muitigravida | 1422431 | 89.2+3.1 1.03+0.18 4+0.96 3.410.51
(n=18) (140-150) | (90-100) (0.8-1.2) (2.8-5.5) (2.7-4.5)
Data|determined at time of inclusion in the study included SAP ranging between
135 and 150, mean=142.4+3.93 mmHg; DAP was ranged between 90 and 100,
mean=89+3|7 mmHg; mean serum creatinine was 1.02+0.17, range 0.8-1.2 mg/dl, mean
serum uric | acid was 3.9+0.98, range 2.2-55 mg/d! and mean serum albumin was
3.3210.52, range 2.2-4.5 mg/dl. No patient presented with proteinuria. There was a non-
significant difference between primi- and multigravida as regards preliminary data
determined gt time of inclusion in the study, (Table 3, Fig. 6 & 7).
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Fig. (6): Mean systolic and diastolic blood
pressures estimated at time of inclusion in the
study
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Fig. (7): Mean serum Ievels of creatinine, uric acid and
albumin estimated at time of inclusion in the study
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Table (4): Comparison between blood pressure measures obtained at 1Ist

trimester versus that obtained at time of inclusion in the study

Parameter

Time of
estimation

Total
(n=100)

Primigravida

(n=82)

Multigravida
(n=18)

SAP
(mmHg)

1* trimester

115154
(105-125)

114.247.1
(100-125)

114.416 8
(100-125)

Inclusion in
study

142.43.9*
(135-150)

142.5+4%
(135-150)

142.243 1%
(140-150)

1* trimester

74243
(65-85)

74144
(65-85)

73.9+3.7
(70-80)

Inclusion in
study

8943.7+
(90-100)

*. Significant versus measures determined at first trimester

89+3.8%
(90-100)

89.243.1%
(90-100)

Comparison of data determined at first trimester versus that obtained at time of
inclusion in the study revealed significant (P<0.05) elevation of both systolic and diastoiic

" blood pressures, (Fig. 8 & 9) both in primi and multigravida patients at inclusion in the

study, despite the non-significant (P>0.05) difference between primi- and muitigravida at
both times of estimation, (Table 4).
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Fig. (8): Mean systolic blood pressure estimated
at 1st trimester and at time of inclusion in the

study .
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Fig. (9): Mean diastolic blood pressure
estimated at 1st trimester and at time

of inclusion in the study t’iji st trimester
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Table (5): Comparison of laboratory findings obtained at 1st trimester versus
that obtained at time of inclusion in the study

L meter Time of Total Primigravida | Multigravida
estimation (n=100) (n=82) (n=18)
& 1+0.18 1+0.18 0.98+0.19
reatinine | trimester (0.75-1.2) (0.75-1.2) (0.8-1.2)
di) Inclusion in 1.0210.19 1.01£0.16 1.03+0.18
study (0.8-1.2) (0.8-1.2) (0.8-1.2)
1 3.840.85 3.840.83 3.8+1
ricacid | ¢rimester (2.2-5.5) (2.2-5.5) (2.8-5.5)
[d1) Inclusion in 5.4%1 38 5.48+1 39" 5.07+1.35
study (3.6-7.8) (3.6-7.8) (3.6-7.15)
1% 4.4+0.45 4391063 4.120.91
Ibumin | {rimester (3.7-5.3) (3.7-5.3) (3.8-5.3)
dl) Inclusion in | 4.27t0.65 4.23+0.71 4.1910.87
stud (3.5-5.2) (3.5-5.04) (3.6-5)

*. Significant versus measures determined at first trimester

Thefe was a significant increase of serum uric acid, (Fig. 10) at time of inclusion in
the study gompared to first trimester levels. On the other hand, there was a non-significant
(P>0.05) increase and non-significant (P>0.05) decrease in serum levels of creatinine and
albumin, respectively, at time of inclusion in the study in comparison to first trimester
levels, (Fig. 11 & 12). Similarly, there was a significant (P<0.05) increase in serum uric
acid and a|non-significant (P>0.05) increase in serum creatinine levels determined at time
of inclusion in the study compared to levels estimated at first trimester in primigravida
patients, whereas the increase was non-significant (P>0.05) in multigravida patients with a
non-signifigant (P>0.05) increase in levels determined in primi- compared to that
determined in multigravida at both times, (Table 5).
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Fig.(10): Mean serum uric acid estimated at
1ist trimester and at time of inclusion in the
study
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Fig, (11): Mean serum creatinine estimated at
ist trimester and at time of inclusion in the

study [ :
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Fig. (12): Mean serum albumin estimated at
1st trimester and at time of inclusion in the
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Table (6): Comparison between blood pressure measures obtained at 1st
trimester versus that obtained at time of inclusion in the study of
patients who developed pre-eclampsia and those with maintained GH
only

SAP (mmHg) DAP {mmHg)
1 trimester At inclusion 1 trimester At inclusion
in study in study
Total
(n=10p) GH 114.3+6.9 141,71£3.5% T4+4 4 89.7+£3.1#
(n=82) {100-125) (135-150) (65-85) (90-100)
PEc 114.746.3 145,644 2%+ 73.913.9 98.3+2. 4%+
(n=18) |  (100-125) (140-150) (65-80) (90-100)
114.34£7.3 141.643.6 742440 89.712 9%
(100-125) (135-140) (65-85) (90-100)
114463 14644 3%+ 733536 99.31 7%+
(100-125) (140-150) (65-80) (90-100)
115£5.7 14243 2% 737435 8943 2%
(105-125) (140-145) (70-80) (90-100)

11545 143.3+2.9% EREN 098.312 9*
(110-120) {140-150) (70-80) (95-110)

*. Significant versus measures determined at first trimester

t: Significant versus measures determined in patients wit'h GH

Throygh follow-up 18 (18%);, 15 primi and 3 multigravida progressed to
preeclampsla. The mean GA at time of being preeclapmtic was 31.6+2.1 weeks, range 28-
he mean time elapsed since inclusion in the study (time of getting GH) till
preeclampsia was 4.7+3.1weeks; range 2-12 weeks. Four preeclamptic
patients were found to have multiple pregnancies, whereas the other 14 patients had
singleton fetus
Retrospective analysis of blood pressure measurements and laboratory findings at 1%
trimester and at time of inclusion in the study of patients developed pre-eclampsia
revealed a significant (P<0.05) increase of both systolic and diastolic pressures in patients
developed pre-eclampsia in comparison to those developed GH, moreover, there was a
significant increase (P<0.05) of both systolic and diastolic pressures in preeclamptic
primigravidg compared to primigravida developed GH. On the other hand, systolic and
diastolic pressures showed a non-significant (P>0.05) increase in pre-eclamptic
multigravida compared to those developed GH, (Table 6).
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Fig. (13): Mean systolic blood pressure estimated in
patients developed pre-eclampsia versus those with GH
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Fig. (14): Mean diastolic blood pressure estimated in
atients developed pre-eclampsia versus those with GH
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Result

Serum uric acid showed a significant (P<0.05) increase at development of both GH
and pre-eclampsia compared to levels detected at first trimester, furthermore, serum uric
acid showed a significant (P<0.05) increase in patients developed pre-eclampsia
compared to those with GH either at 1st trimester estimates or at time of development of
pre-eclampsia. However, these changes were significant (P<0.05) in primigravida and
non-significant (P>0.05) in multigravida women, (Fig. 15). On contrary, serum creatinine
showed a non-significant (P>0.05) increase in all study participants compared to the
estimates determined at 1st trimester, with a non-significant increase in serum creatinine
levels determined in women developed pre-eclampsia compared to those maintained with
GH, either primi or multipara, (Fig. 16). Similarly, serum albumin showed a non-significant
(P>0.05) decrease at time of development of GH and pré-eclampsia compared to
measures determined at tst trimester with a non-significant (P>0.05) decrease in pre-

eclamptic women compared to those with GH.
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Table (7): Comparison between laboratory findings obtained at 1st

trimester] versus that obtained at time of inclusion in the study of

patients who developed pre-eclampsia and those maintained GH only
S, Creatinine 8. Uric acid S. Albumin
1" trimester | Atstudy | 1" trimester At study 1 At study
inclusion inclusion trimester inclusion
ooy |2y | 0982019 | 15007 | 35k091 | S17H128¢ | 455045t | 442044
075-12) | (08-12) | (22:55) | (G678 | (3852 | (3751
fn'iis) LO3:0.17 | 1074014 | 4142098 | 6.5+1.37% | 44205 | 421065
08-12) | (08-12) | 255 | (778 | (3753) | (3553)
s | g7 | 0995018 | 12017 | 355:08 | 52661320 | 4662043 | 4542041
T 075-1.2) | (08-12) | (22-55) | (3.678) | (3852) | (3.6-49)
sy | 103017 | 1084013 | 4075071 | 65421291+ | 4362043t | 41420614
(08-12) | (08-12) | (2255 | (3978) | (3753) | (3.55.04)
ots) | (ks | O97H017 | 103018 | 376:09 | 489£119 | 4442051 | 4224049
08-12) | (08-12) | 8535 | (6715 | (3853) (3.6-5)
by | L3021 | 1045021 | 45:l48 | 60199 | 432052 | 40005
(08-12) | (08-12) | (2855) | (7715 | (44.9) (3.84.7)

¥ Significant ve

prstis measures determined in patients with GH
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Fig. (15): Mean serum creatinine estimated in
patients with GH versus those developed pre-
eclampsia OGH
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Fig. (16): Mean serum uric acid estimated in
patients with GH versus those developed pre-
eclampsia e
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Result
Fig. (17): Mean serum albumin estimated in
patients with GH versus those developed pre-
eclampsia
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Table (8): Pre-eclamptic patients’ distribution according to the severity
of proteinuria

<
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Severity

: |
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All pre-eclamptic patients had proteinuria, 9 patients (7 primi and 2 muiti) had mild
(+) proteindria, 6 patients (5 primi and 1 multi) had moderate (++) proteinuria and only 3
primi had sgvere (+++) proteinuria, (Table 8, Fig. 18).
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Fig. (19): Mean serum levels of uric acid and
albumin in preeclamptics according to number of
fetuses

E Multiple pregnancy
CISingleton fetus

(mgldl)

S. Uric acid S. Albumin

There was a significant increase (P<0.05) in serum uric acid in preeclamptics with multiple
pregnancy, (7.5+0.38; range 7.15-7.8 mg/dl) in comparison to preeclamptics with singleton fetus,
(6.2+1.4; range 3.7-7.8 mg/dl). However, serum albumin showed a non-significant decrease
(P>0.05) decrease in preeclamptics with muitiple pregnancy, (4.1240.46; range 3.2-4.6 mg/di) in
comparison to those with singleton fetus, (4.410.39; range 3.8-46 mg/dl, (Fig. 19).
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Result

Table (9): Correlation coefficient between the occurrence of pre-
eclampsia and clinical and laboratory findings
r P
Systolic blood pressure 0.517 <0.001
Diastolic blood pressure 0.345 =<0.001
Mean blood pressure 0.407 <(0.001
Serum uric acid 0.357 =0.001
Gestational age -0.331 =0.001
Serum creatinine 0.148 : >0.05 l
Serum albumin -0.131 »0.05 I

The

Systolid

Mean B

Whg

On the

eclampsis

'e was a positive significant correlation between the occurrence of pre-
and the following parameters recorded at time of inclusion in the study:

blood pressure, {r=0.517, P<0.001), (Fig. 20).

c blood pressure, (r=0.345, P=0.001), (Fig. 21).

lood pressure, , (r=0.407, P<0.001), (Fig. 22).

uric acid tevels, (r=0.357, P=0.001), (Fig. 23).

reas there was a negative significant correlation between the occurrence of
sia and gestational age at presentation with gestational hypertension, (r=-0.331,
Fig. 24).

bther hand, there was non-significant correlation between occurrence of pre-

3 and serum creatinine levels, (r=0.148, P>0.05) and serum albumin tevels and
(r=-0.131, P>0.05), (Table 9).
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Fig. (20): The correlation between the occurrence of preeclampsia (PE)
and systolic arterial pressure (SAP) at time of enrollment in the study
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Fig. (21): The correlation between the occurrences of preeclampsia (PE)
and diastolic arterial pressure (DAP) at time of enrollment in the study
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r!. ‘ Result |
Fig. (22): The correlation between the occurrences of preeclampsia (PE)
And mean arterial pressure (MAP) at time of enrollment in the study
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Fig. (23): The correlation between the occurrences of preeclampsia (PE)
and mean serum uric acid (mg/dl) at time of enrollment in the study
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Result 1
Fig. (24): The correlation between the occurrences of preeclampsia (PE)
And gestational age (GA) at time of enrollment in the study
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Result

Table (10): The most significant predictors of occurrence of PE as
defined by the logistic stepwise regression analysis

Model Predictors Standardized
Coefficient (3}
Model I SAP (mmHg) 0.430 4 991 <0.001
GA (weeks) -0.200 -2.323 =0.022
S. Uric acid (mmHg) 0.189 2.149 =0.034
Modei 1] | SAP (mmHg) 0.472 5,525 <0.001
GA (weeks) -0.244 -2.854 =0.005
Mode! 1] SAP (mmHg) 0.517 5848 <0.001

Applicgtion of logistic regression (stepwise exclusion method) revealed that the
most significant predictors of occurrence of pre-eclampsia are the estimation of systolic
blood pressure, gestational age and serum uric acid level at time of enrollment, (Table 10).
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Total

Result

Preeclampsia

Value

No.

Value

P, at 50" percentile

<29 W

30612

9

30.4x1.3

P, at 75" percentile

=31 W

29.7+0.56

29.7+0.52

P, at 90" percentile

234 W

35+0.45

34.740.5

29-<31 W

33%1.7

33.6+1.62

P: cutoff point

29-<34 W

24.212.4

6
4
7
5

242419

Table (12): Preeclampsia diagnostic yield at 3 cutoff points of GA

Value Sensitivity | Specificity NPV Accuracy
P, at 50" percentile <29 W 22.2 76.8 84.2 79
P, at 75" percentile 231TW 38.9 73.1 84.2 76
P; at 507 percentile >34 W 27.8 50 75.9 46

Comparison of muitiple cutoff points for various parameters revealed the following:
Gestational age at time of inclusion in the study, considering P, at the 50" percentile (P1<29 W), P;
at the 75" percentile (P,231 W) and P; at the 90™ percentile (P3234 W), there were 43 patients had
developed GH at GA at Py, 25 patients developed GH at GA at P, and 11 patients developed GH
at GA at P3;, moreover, there were 29 patients developed GH at GA in range between P, and P;
and 46 patients developed GH at GA in range between Py and P;. Depending on GA at
presentation with GH, preeclampsia could be predicted at P, with sensitivity rate of 22.2% and
accuracy rate of 79% and could exclude the possibility of getting preeclamptic with NPV of 84.2%,
whereas depending on GA at P, preeclampsia could be predicted with sensitivity of 38.9%,
specificity rate of 73,1% and accuracy rate of 76% and could exclude that possibility with NPV of
84.2%. On the other hand, depending on GA at P; the possibility of being preeclamptic could be
predicted with sensitivity 27.8%, specificity 50%, and accuracy rate 46% and could exclude that
possibility with NPV of 75.9%, (Table 13, Fig. 20). Comparison of diagnostic yield at the three
cutoff points showed that there was a significant difference between the diagnostic yield at P,
compared both to that defined at P, (X?=5.42, P<0.01) and to that determined at P3, (X*=4.95,
P<0.01), (Table 11, Fig. 21).
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Fig. (25): GH patients distribution according to N, |
cutoff values of GA | == Value |
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Result

‘Table (13): GH cases distribution according to serum levels of uric acid

Preeclampsia

. No. Value

P, at 50" percentile 3.77+0.22 2 3.840.14
P,-P, , 4 55-<7.15 5.0840.79 4 5.2+0.75
P, at 90" percentile >7.15 727+026 | 12 | 7.31:0.29

P: cutoff point

Table (14): Preeclampsia diagnostic yield at 2 cutoff points of serum uric
acid

Value Sensitivity | Specificity NPV Accuracy

P1 at 50" percentile <4.55 66.7 83.7 92.8 80.9
P, at 90™ percentile 27.15 88.9 20.7 89.5 33

For serum uric acid levels determined at time of inclusion in the study, considering P- at the
90™ percentile of the total serum uric acid values (P,27.15 mg/dl) and P, at the 50" percentile
(P1<4.55 mg/dl) there were 27 patients had serum uric acid at P,, 19 patients with serum uric acid
at Py and 54 patients had serum uric acid in range between P, and P,. There were 12 preeclamptic
women with serum uric acid at P, whereas 4 had serum uric acid in range between P,.; and only 2
patients at P4, (Table 12, Fig. 22). Thus, comparison of diagnostic yield at cutoff point at 7.15 mg/d|
versus that at 4.55 mg/dl revealed that considering serum level of uric acid 27.15 mg/dl could
exclude the probability of progression to preeclampsia with NPV of 92.8%, specificity rate of 83.7%
and accuracy rate of 80.9%, whereas at serum level <4.55 despite the higher sensitivity rate
(88.9%), it is not specific (specificity rate 20.7%) nor accurate (accuracy rate 33%), (Table 13, Fig.

. 23).
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Result

Fig. (27): GH patients distribution according to cutost
values of serum uric acid
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Fig. (28): Diagnosis of preeclampsia at D<4.55]
two cutoff values of serum uric acid _7_:1_5 "
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Fig. (29): Mean gestational age at time of delivery
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Gestational age at delivery was 39.2+1.5 weeks in patients with GH, whereas it was
37.811.15 weeks in pre-eclampsia,with a significant (P<0.05) prolongation of gestational

period in patients with GH,(Fig.29).
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Fig. (30): Mean weight of LBW
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e 3 neonates were low birth weight in GH group,with mean weight of 2280160
as in pre-eclampsia group there were 5 neonates SGA with a mean weight of
2166157.7 with a non-significant difference in between, (Fig.30).
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Fig. (31): Mean neonatal weight
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Neonatal weight was 3100+218 gm in GH group, while was 2720+320 gm
with significant decrease (P<0.05) in neonates born for pre-eclamptic

women,(Fig.31).
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