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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Introduction: Preeclampsia (PE), a major cause of maternal 

and fatal morbidity and mortality, affects 4-5% of human 
pregnancies, characterized by elevated blood pressure and 
proteinuria after 20 weeks.

Objective: The current study sought to investigate a potential 
link between high CRP levels and the probability of pregnant 
women to develop PE.

Methods: The study involved 50 pregnant women with PE 
symptoms and 30 control women without symptoms, collecting 
serum samples and data via questionnaire.

Results: The most common age group for this study was 31 to 
40 years. The majority of the studied women belong to ethnic 
groups of Northern Sudan ancestry (52%). The majority of 
women in the pre-eclampsia group were in their third trimester 
(54%). Among the fifty women with PE, 35 (70%) tested 
positive for CRP, while 15 (30%) tested negative. Four (13.3%) 
participants in the control group tested positive for CRP, while 
26 (86.6%) were negative.

Conclusion: This study concluded that C-reactive protein 
(CRP) serves as a valuable predictive marker for the onset of PE. 
The strong correlation between CRP levels and the incidence of 
PE suggests that monitoring CRP could help identify women 
at higher risk for this condition. Additionally, the link between 
CRP presence and the number of prior PE cases indicates that 
women who have experienced PE in previous pregnancies may 
be more susceptible to recurrence, with CRP potentially aiding 
in early detection. The study discovered no significant effect of 
ethnic group on the development of pre-eclampsia.

Key words. CRP, ethnic group Hypertensive, PE, proteinuria.
Introduction.

Preeclampsia (PE), with or without severe features, is a 
disorder of pregnancy associated with new-onset hypertension, 
usually with accompanying proteinuria, which occurs most 
often after 20 weeks of gestation and frequently near term [1]. 
One of the main causes of maternal and fetal morbidity and 

mortality during pregnancy is PE, a pregnancy complication. 
Numerous etiologies have been connected to PE, including 
abnormal trophoblast invasion of uterine blood arteries 
and immunological intolerance between fetal and maternal 
tissues [2]. The pathophysiology of PE is thought to involve 
inflammation and endothelial cell failure [3,4]. During PE, there 
is a widespread activation of circulating leukocytes, which is 
indicative of inflammation. Furthermore, PE women have been 
found to have elevated levels of inflammatory cytokines and 
CRP [5].

PE is a condition that typically starts after the 20th week of 
pregnancy and is related to increased blood pressure and protein 
in the mother's urine (as a result of kidney problems). PE affects 
the placenta, and it can affect the mother's kidney, liver, and 
brain. When PE causes seizures, the condition is known as 
eclampsia, the second leading cause of maternal death in the 
U.S. Preterm birth, placental abruption, intrauterine growth 
restriction, fetal distress, and fetal death in utero are all linked 
to PE, a major cause of maternal morbidity [6]. 

The circulating amounts of C-reactive protein (CRP), an 
annular (ring-shaped) pentameric protein present in the plasma, 
increase in response to inflammation. Following the release of 
interleukin-6 by T cells and macrophages, this hepatic acute-
phase protein rises. Its physiological function involves attaching 
itself to lysophosphatidylcholine expressed on the surface 
of dead or dying cells (as well as certain bacteria) in order to 
trigger the complement system through C1q [7]. 

Women with pre-existing, or chronic, high blood pressure are 
more likely to have certain complications during pregnancy 
than those with normal blood pressure. On the other hand, 
some pregnant women experience high blood pressure, which is 
commonly referred to as gestational hypertension [8]. 

The effects of high blood pressure range from mild to severe. 
High blood pressure can harm the mother's kidneys and other 
organs, and it can cause low birth weight and premature delivery. 
In the most serious cases, the mother develops preeclampsia-or 
"toxaemia of pregnancy"-which can threaten the lives of both 
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the mother and the fetus. There is no proven way to prevent PE. 
Most women who develop signs of PE, however, are closely 
monitored to lessen or avoid related problems. The way to 
"cure" PE is to deliver the baby. lives of both the mother and 
the fetus [9]. 

In this study, the prevalence of C reactive protein was 
investigated in relation to age and ethnic group, the potential 
role of CRP levels in inducing PE in hypertensive pregnant 
women who were attending Omdurman Maternity Hospital, and 
the relationship between blood CRP levels and proteinuria were 
evaluated.
Materials and Methods.

This study was cross-sectional and was carried out at 
Omdurman Maternity Hospital (OMH), Khartoum state 
during the period May to July 2010. The study included fifty 
pregnant patients who were presenting to Omdurman Maternity 
Hospital with PE symptoms, proteinuria over normal (30 mg/
dl), and raised blood pressure above normal (120/60 mmHg). 
Additionally, 30 pregnant women who did not exhibit any PE 
symptoms or other illnesses were included in the control group.

A questionnaire was utilized to gather additional data from the 
participants in this study. Five milliliters of blood were drawn 
from each participant in a simple container, centrifuged, and the 
serum separated into a different plain container before being 
stored in a freezer.

With the assistance of the registrars and doctors at Omdurman 
Maternity Hospital, where the patients were admitted, the 
written informed consent form was explained to and signed 
by each participant. For the qualitative and semi-quantitative 
measurement of CRP in patient serum, samples were analyzed 
using the fast latex slide agglutination method. For the detection 
of proteinuria in pregnant women's urine, urinalysis test strips 
(SD uroColor) were employed. A P-value < 0.05 was deemed 
statistically significant after data analysis using SPSS software.
Results.

Eighty women attending Omdurman Maternity Hospital were 
recruited for this study: 50 women with PE and 30 women free 
from pre-eclampsia signs as control group.

Ages of women with pre-eclampsia ranged between 17 to 42 
years with mean age of 28.9 years. The most frequent age group 
was from 31 to 40 years. Among the control group ages ranged 
from 17 to 39 years with mean age of 25.3 years. The most 
frequent age group was from 21 to 30 years (Table 1). Statistical 
analysis revealed significant difference in the distribution of age 
groups among the two studied groups (p = 0.01).

Table 1. Distribution of the studied population according to age group.
AGE Group Cases Control
10 - 20 11 (22.00%) 9(30.00%)
21 - 30 21(42.00%) 17(56.67%)
31 – 40 15(30.00%) 4(13.33%)
41 – 50 3(6.00%) 0(00.00%)
Total 50(100%) 30(100%)
Mean± SD 28.9± 7.81 25.3± 1.78

According to our data, the North recorded the largest percentage 
of instances (52.0%), followed by the Middle (20.00%), while 
the South (12.00%), East (10.00%), and West (6.00%) had the 
lowest percentages. The control group, on the other hand, had a 
distinct distribution, with a comparatively higher percentage of 
participants from the Middle (23.33%) and West (16.67%) but 
none from the South (0.00%) (Table 2).

Table 2. Distribution of the population according to tribe location.
Tribe origin Cases Control
NORTH 26 (52.00%) 14 (46.67%)
SOUTH 6 (12.00%) 0(0.00%)
EAST 5(10.00%) 4(13.33%)
WEST 3(6.00%) 5(16.67%)
MEDDILE 10 (20.00%) 7(23.33%)
total 50(100%) 30(100%)

Based on gestational age, the women under study were divided 
into three groups. The third trimester was when the majority of 
the women in the PE group were. Women in the control group 
were split equally across the three trimesters (Table 3). A statistical 
analysis showed that the gestational age had a substantial impact on 
the development of pre-eclampsia (p = 0.001).

Table 3. Distribution of the population according to gestational age.
Trimester Cases Control
1 6(12.00%) 10(33.33%)
2 17(34.00%) 10(33.33%)
3 27(54.00%) 10(33.33%)
Total 50(100%) 30(100%)
*P-value = 0.001

Among the 50 women with PE, 35 subjects were tested positive 
for CRP and 15 subjects were CRP negative. Among the control 
group, 4 subjects tested positive for CRP and 26 were CRP 
negative. Statistical analysis showed significant correlation 
between PE and presence of CRP (Figure 1). For the purpose 
of statistical analysis, when CRP were detected, levels were 
identified as low (6 mg/dl), moderate (12 mg/dl) and high (> 
24 mg/dl). The CRP levels of 15, 5, and 15 patients in the pre-
eclampsia group were low, moderate, and high, respectively. 

Figure 1. CRP among PE and control groups.

All 4 subjects who tested positive for CRP have low levels 
(Figure 3.1).



103

None of the subjects in the control group has signs of PE in 
their previous pregnancies. However, among the pre-eclampsia 
group 32 subjects had a history of one PE case, 12 had two 
previous cases, 1 had 3 cases, 3 had 4 cases and 2 subjects had 
5 previous cases (Table 4). Among subjects with PE who tested 
negative for CRP, 9, 2 and 3 subjects had 1,2 and 4 previous PE 
cases. Among CRP positive subjects 23, 10, 1 and 2 subjects had 

1, 2, 3 and 5 previous PE cases (Figure 3.2). Statistical analysis 
revealed significant correlation between number of previous PE 
cases and presence of CRP (P = 0.001).

Levels of proteinuria were placed into 3 groups: trace (5 
mg/dl), moderate (30 – 300 mg/dl) and high (> 2000 mg/dl) 
(Section 3.6.2.2). Among subjects with PE who tested negative 
for CRP 12 had trace proteinuria and 2 subjects had elevated 
levels. Among CRP positive subjects 8,6 and 22 women had 
trace, moderate and high proteinuria levels (Figure 3). Results 
indicated significant association between presence of CRP 
levels of proteinuria (P=0.0001).

Number of abortions during previous pregnancies was 
recorded for the studied subjects. Among women with PE who 
tested negative for CRP, 11 subjects had no abortions and 3 had 
one abortion during their previous pregnancies. Among women 
who tested positive for CRP, 25, 7 and 4 subjects had no, one 
and two abortions during their previous abortions. (Table 5) 
Results revealed no significant relationship between presence of 
CRP and history of abortion (P = 0.4).
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Figure 2. CRP in relation to number of PE cases.

Figure 3. CRP in relation to proteinuria levels.

0

2

4

6

8

10

12

14

16

<20 21-30 31-40 40 -50

Age groups

Fr
eq

ue
nc

y

CRP negative
CRP positive

Figure 4. Distribution of CRP negative and positive subjects with PE 
among different age groups.
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Figure 5. Distribution of CRP negative and positive subjects with PE 
according to ethnic group location in Sudan.

Number of previous PE cases Frequency
PE group Control group

0 0(0.00%) 30(100%)
1 32(64.00%) 0(0.00%)
2 12(24.00%) 0(0.00%)
3 1(2.00%) 0(0.00%)
4 3(6.00%) 0(0.00%)
5 2(4.00%) 0(0.00%)
Total 50(100%) 30(100%)

Table 4. Frequency of previous PE cases in PE and control groups.

No of Abortion Total
C reactive 
protein 0 1 2

Negative Count 11 3 0 14
% of Total 22.0% 6.0% .0% 28.0%

Positive Count 25 7 4 36
% of Total 50.0% 14.0% 8.0% 72.0%

Total Count 36 10 4 50
% of Total 72.0% 20.0% 8.0% 100.0%

Table 5. CRP in relation to the history of abortion.

Figure 6. Indicated a moderate diagnostic ability of CRP in 
distinguishing between PE and control groups with an AUC (Area 
Under the Curve) of approximately 0.78.
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Most of the subjects who tested negative for CRP were in the 
age group 21 – 30 years. However, the age group 31 – 40 years 
was the most frequent among CRP positive subjects (Figure 4). 
Results showed no significant difference in the distribution of 
CRP negative and CRP positive subject among different age 
groups (P = 0.54).

Most of the studied subjects who tested negative for CRP 
7(50%) belong to ethnic groups of central Sudan origin. 
However, ethnic groups of Northern Sudan were more frequent 24 
(66.6%) among subjects tested positive for CRP. (Figure 5) There 
was significant difference in the distribution of CRP negative and 
positive subjects among different ethnic groups (P = 0.006).
Discussion.

PE is one of the common pregnancy complications after 
the 20th week. If untreated it may lead to eclampsia, a life-
threatening condition. The frequency of pregnancy related 
deaths in Sudan are among the highest in the region. Among the 
major pregnancy complications leading to death is PE which 
later on lead to Eclampsia. Identification of a predictive marker 
for eclampsia will help in management of the case.

Results of the current study indicated significant correlation 
between incidence of PE and presence of CRP suggesting 
that CRP can be used as predictive marker for PE. Moreover, 
presence of CRP   was significantly correlated to the number of 
PE cases to which the studied women exposed to during their 
previous pregnancies. 

The North has a high prevalence of cases of systemic 
inflammation, possibly due to genetic predisposition, dietary habits, 
or environmental factors. This could increase CRP levels. Regional 
disparities in metabolic disorders, obesity, and diabetes may also 
contribute to these differences. The South has a low representation 
in cases and is absent in the control group. West and East individuals 
have lower case prevalence but better representation.

Numerous but not all studies have reported finding elevated 
CRP among women with PE as well as prior to evident clinical 
symptoms and as much as 30 years postpartum [5]. In a review 
about CRP and PE, serum CRP was reported to be correlated 
with maternal pregnancy body mass index (BMI). women who 
developed PE later had greater CRP levels than control women 
[2]. Moreover, Cebesoy et al 2005 found that CRP levels were 
significantly higher in severe PE and eclampsia groups than in 
mild PE group [10].

Results suggested significant effect of the gestational age on 
development of PE, as most of pregnant women developed 
PE towards their last trimester with no significant variation 
in the distribution of CRP levels in the three trimesters. This 
observation is an agreement with the established finding that PE 
tends to set after the 20th week of pregnancy, but the predictive 
CRP levels elevate as early as during the first trimester [11].

The present study indicated significant association between 
presence of CRP and levels of proteinuria. In a similar large-
scale study done by seki, 2007, data were collected from 20,077 
individuals in Japan. The number of positive proteinuria cases 
increased from 5.2 % in subjects with low CRP to 12.3 % in 
those with high CRP levels [12].

With an AUC (Area Under the Curve) of roughly 0.78, the 
ROC curve for CRP in predicting pre-eclampsia (PE) shows 

a reasonable diagnostic capacity of CRP in differentiating 
between PE and control groups as shown in Figure 6.

These findings suggest that screened individuals with high 
CRP levels may need to be followed up carefully despite 
absence of traditional risk factors for proteinuria.
Conclusion.

The overall outcome of this study indicated significant 
correlation between incidence of PE and presence of CRP 
suggesting that CRP can be-used as predictive marker for pre-
eclampsia. 

Results suggested significant effect of the gestational age on 
development of pre-eclampsia, as most of pregnant women 
developed PE towards their last trimester with no significant 
variation in the distribution of CRP levels in the three trimesters.

The study also indicated significant association between 
presence of CRP and levels of proteinuria. 
Recommendation.

The study recommends the use of CRP levels as a predictive 
marker for detection of PE Necessary precaution can then be 
taken to avoid or at least minimize the consequent complications.
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