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ABSTRACT 

Background: Preeclampsia is one of the complexities of maternal and neonatal health. The 
relation between chronic Chlamydia pneumoniae and Cytomegalovirus infections with 
atherosclerosis has been shown previously. 
Objective: To evaluate the role of rising titer of cytomegalovirus and Chlamydia 
pneumoniae IgG in pathogenesis and timing of onset of preeclampsia. 
Methods: A case-control study carried out in the department of Obstetrics and Gynecology 
of Al-Yarmouk Teaching Hospital (Baghdad-Iraq) for one year from the 1st of October 2014 
to the 30th of September 2015. The study included 120 pregnant women who were divided 
into: study group that subdivided into early onset preeclampsia (group I): included 30 
singleton pregnant women presented with clinical onset of preeclampsia 28-33+6 weeks 
gestation and late onset preeclampsia (group II): included 30 singleton pregnant women 
presented with clinical onset of preeclampsia ≥ 34 weeks  gestation. Other sixty healthy non 
complicated term pregnant women considered as control group (group III). Blood samples 
were taken from all groups and measurement of serum cytomegalovirus and C. pneumoniae 
IgG levels were done by electrochemilumin- escence immunoassay (ECLIA) and Enzyme 
Linked Immuno-Sorbant Assay (ELISA) analysers, respectively. 
Results: The results revealed that women with early onset preeclampsia had the highest 
median level for cytomegalovirus 42.12 U/ml while it was 23.45U/ml for women with late 
onset preeclampsia and 27.12U/ml for healthy non-complicated term pregnant women. 
These differences were found to be significant (p=0.002). Also, showed that women with 
early onset preeclampsia had the highest median level for Chlamydia pneumoniae IgG 0.3 
U/ml in comparison to 0.09U/ml for women with late onset preeclampsia and 0.19U/ml for 
healthy non complicated term pregnant women, these differences also found to be 
significant (p=0.001).   
Conclusions: This study had shown that cytomegalovirus and Chlamydia pneumoniae IgG 
titer was higher in early onset preeclampsia than in late onset preeclampsia and healthy 
non-complicated term pregnancy. This significant increment was directly correlated with the 
timing of onset of preeclampsia. 
Keywords: Preeclampsia, Cytomegalovirus, Chlamydia pneumoniae, Early onset 
preeclampsia, Late onset preeclampsia.   
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Preeclampsia (PE) is a syndrome unique 
to pregnancy characterized by the new 
onset of hypertension and proteinuria after 
20 weeks of gestation. Although much 
research into mechanism of PE has taken 
place, its exact pathogenesis remains 
uncertain. PE is thought to result from an 
abnormal placenta, the removal of which 
ends the disease in most cases(1).  
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Research has previously demonstrated 
an association between PE and chronic or 
latent infections, including urinary tract 
infection and periodontal disease, 
cytomegalovirus (CMV), Epstein–Barr 
virus, herpes simplex virus type 2 , adeno-
associated virus 2 and Chlamydia 
pneumonia (C. pneumoniae). These are 
thought to trigger the development of PE by 
hyperstimulation of the innate immune 
system and, thus, amplify the inflammatory 
environment of pregnancy, the mechanism 
by which this occurs, the effect on 
trophoblast development and how these 
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lead to the development of PE are 
unknown. There is evidence that chronic 
infection may be an important co-factor in 
initiating atherogenesis(2). CMV and C. 
pneumoniae have been identified within 
atheromatous plaque(2,3). 

Using a nested case–control design, we 
have tested the hypothesis that  infection  
may be important in the pathogenesis of 
PE, both in terms of its initiation (by 
increasing the risk of acute utero-placental 
atherosis) and/or its potentiation (by 
amplifying the maternal systemic 
inflammatory response)(4). 

–––––––––––––––––––Methods  

This is a case control study that was 
conducted at the Department of Obstetrics 
and Gynecology at Al-Yarmouk Teaching 
Hospital, Baghdad from the 1st of October 
2014 to the 30th of September 2015. Ethical 
approval was obtained from the council of 
the Arab board for Medical Specialization 
and from the Scientific Committee of the 
Research of the Obstetrics and Gynecology 
department of Al-Yarmouk Teaching 
Hospital.  

The study included 120 pregnant women 
who had viable singleton pregnancy, who  
were divided into: sixty women with a 
confirmed diagnosis of PE (case group) and 
they were further subdivided in to early 
onset PE (group I): included 30 pregnant 
women presented with clinical onset of PE 
at 28-33+6 weeks  gestation, with BP ≥ 
140/90, proteinuria ≥ +1 and Late onset PE 
(group II): included 30 pregnant women 
presented with clinical onset of PE ≥ 34 
weeks of gestation, with BP  ≥140/90 
mmHg, proteinuria ≥ +1. The control group 
(group III) included sixty normotensive 
pregnant women who were admitted with 
signs and symptoms of labour. Those who 
were excluded from the study were multiple 
pregnancies, women with medical illness, 
pregnancy with abnormal placentation, 
substance abuse, history of aspirin use and 
those with preexisting renal disease. 

The participants were told about the 
nature of the study and verbal consents 

were obtained from them and full history, 
general examination and obstetrical 
examination were done. Routine and 
specific investigations were done for all 
participants that were: Full blood count, 
coagulation profile, liver function test, renal 
function test, mid stream urine dipstick 
examination for albumin and abdominal 
ultrasound. Blood samples were also 
collected for measurement of serum CMV 
levels by electrochemiluminescence 
immunoassay (ECLIA) and the results 
interpreted as follow non-reactive: < 0.5 
IU/ml, indeterminate: 0.5 - < 1.0 IU/ml, and 
reactive if  ≥ 1.0 IU/ml.  C. pneumoneae IgG 
level is measured by Enzyme Linked 
Immuno-Sorbant Assay (ELISA) and the 
results were considered negative if <0.41 
IU/ml. 

Each patient assigned a serial 
identification number. The data were 
analyzed using Statistical Package for 
Social Sciences (SPSS) version 20. The 
categorical data presented as frequency 
and percentages and Pearson’s chi-square 
and Exact 1 tests were used to test the 
association between them. Shapiro-Walk 
test was used to identify the type of 
distribution and the continuous variables 
were presented as mean, standard 
deviations, median and inter-quartile rang 
accordingly. LSD and Dunnett T3 post-hoc 
tests were used for comparison of the mean 
differences among the study groups to 
distinguish the real significance according 
to homogeneity of the data. The level of 
significance in this study was of p value less 
than 0.05. 

––––––––––––––––––––Results 

The current study included 120 pregnant 
ladies, 30 of them with early onset PE <34 
weeks gestation (group I) and 30 of them 
with late onset PE ≥ 34 weeks gestation 
(group II), while the rest 60 healthy 
uncomplicated term pregnancy control 
group (group III). 

  Table 1 shows the demographic 
characteristics of study groups. Group I 
patients were generally younger than group 
II and group III, but these differences did not 
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reach a significant level with average 
maternal ages were (26.9 years, 28.9 
years,  29.5 years) respectively. The 
average gestational age at time of delivery 
for group I was the shortest (33.3 weeks), 
while that among group II and group III were 
37.5 weeks and 37.4 weeks, respectively. 
These differences were found  that group I 
significantly (p <0.001) delivered in average 
4 weeks earlier than group II and group III 
while no significant difference between the 
group II and  III. Overweight (body mass 
index average > 25 kg/m2) was prevalent 
among (60%) group I, (46.7%) group II and 
(58.3%) group III with no significant 
association between patients’ BP and their 
BMI. Parity of the study groups also showed 
no significant association with the condition 
of the patients. The mean arterial blood 
pressure of group I and group II were 124 
mmHg while it was only 84 mmHg for group 
III with which is significant in comparison to 
group III (p<0.001). Concerning positive 
proteinuria, the study found that it was 
prevalent in all group I and group II, while it 
was positive in only (10%) of the group III 
with significant association between the 
patients’ condition and the number of 
positive proteinuria (p <0.001). 

In table 2, all patients of group I (100%) 
were positive for CMV IgG test while it was 
positive in (83.3%) of group II and (81.7%) 
of the group III with a significant association 
between positive CMV test and the onset of 
presence of  PE (p =0.027). On the other 
hand, no such relation was shown 
regarding C. pneumoniae IgG, which was 
positive in (46.7%) of group I, (20%) of 
group II and (33.3%) of the group III. 

Combination of the above two tests 
revealed a significant association (p=0.007) 
with the condition of the study groups as 
(46.7%) of group I was positive for the two 

tests in comparison to (16.7%) of group II 
and (18.3%) of the group III. 

Table 3 reveals a comparison between  
the median titer of both CMV and  C. 
pneumoniae IgG tests, where  group I had 
the highest median level for CMV 42.12 
U/ml while it was 23.45U/ml and 27.12U/ml 
for group II and  III, respectively, with a 
significant difference (p = 0.002). Group I 
also, showed the highest median level for 
C. pneumonie IgG tests 0.3 U/ml in 
comparison to 0.09U/ml for group II and 
0.19U/ml for group III, and it also was 
significant (p = 0.001). 

Table 4 shows that CMV IgG level of 
group I was significantly higher than that 
both of group II and group III (p = 0.006 and 
p = 0.001) respectively, while there was no 
significant difference between group II and 
group III. Group II showed significantly 
lower median level of C. pneumoniae IgG 
test (p < 0.001) as compared to group I as 
well as that of group III (p = 0.016), while no 
significant difference was shown between 
group I and group III. 

Table 5 shows the perinatal outcome. 
The average neonatal birth-weight of group 
I was 1781 g  which was significantly lower 
than that of group II which was 3111 g  and 
3359 g  for group III with (p<0.001), with  
(10%) of the neonates for early onset group 
were shown to born with IUGR in 
comparison to none in both other groups 
with significant association between the 
time of onset of  PE and risk of  IUGR (p = 
0.029).  As well the admission of the 
newborns to neonatal intensive care unit 
(NICU) found to be associated with the time 
of onset of  PE (p <0.001), as more than a 
half (56.7%) of group I neonates needed to 
be admitted to NICU in comparison to (30%) 
of those for group II and only (1.7%) of the 
group III. 
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Table 1: Maternal demographic characteristics of the study group.  

P value Group III 
(n=60) 

Group II 
(n=30) 

Group I 
(n=30) 

Variables 

 
0.128 ª 

 
29.5±4.5 

 
28.9±6.3 

 
26.9±7 

Maternal age (years) 
Mean ± SD 

 
<0.001*ª 

 
37.4±1.0 

 
37.5±0.8 

 
33.3±1.5 

Gestational age at delivery (weeks) 
Mean ± SD 

0.5P 35 (58.3) 14 (46.7) 18 (60) Body mass index >25 kg/m2 No. (%) 
    Parity 
 

0.15 P 
24 (40) 13 (43.3) 15 (50) Nulliparous 
36 (60) 15 (50) 13 (43.3) Para (1 - 4) 

0 (0) 2 (6.7) 2 (6.7) Para ≥5 
 

<0.001*ª 
 

86.3±4.8 
 

124±6.9 
 

124±7.6 
Mean arterial pressure (mmHg) 

Mean ± SD 

 
<0.001*P 

 
6 (10) 

 
30 (100) 

 
30 (100) 

Positive proteinuria 
No. (%) 

SD= standard deviation, ª ANOVA test, P Pearson’s chi-square test, * Significant at 0.05 level. 

 

 
Table 2: Relation between CMV and C. pneumoniae seropositive IgG tests of the study groups. 

P value Group III (n=60)  
No. (%) 

Group II (n=30)  
No. (%) 

Group I (n=30)  
No. (%) 

Seropositive test 

0.027*,E 49 (81.7) 25 (83.3) 30 (100) CMV IgG 
0.091P 20 (33.3) 6 (20) 14 (46.7) C. pneumoniae IgG 

0.007*,P 11 (18.3) 5 (16.7) 14 (46.7) CMV & C. pneumoniae IgG 
E Exact test ,P Pearson’s chi-square test, * Significant at 0.05 level 

 
 

Table 3: Comparison among the study groups regarding CMV and C. pneumonia  IgG levels. 

P value Group III 
(n=60) 

Median (IQR) 

Group II 
(n=30) 

Median (IQR) 

Group I 
(n=30) 

Median (IQR) 

Parameters 

0.002* 27.12 
(10.9-48.84) 

23.45 
(12.7-50) 

42.12 
(25.9-55) 

CMV IgG level 
(U/mL) 

0.001* 0.19 
(0.06-3.1) 

0.09 
(0.05-0.14) 

0.3 
(0.15-2.9) 

C.pneumoniae 
IgG level (U/ml) 

IQR= inter-quartile range, Kruskal-Wallis test, 
* Significant at 0.05 level. 

   
 

Table 4: Post-hoc comparison between the study groups regarding CMV and C. pneumoniae 
IgG levels. 

P 
Value 

C. pneumoniae 
IgG level (U/ml) 
Median (IQR) 

P 
value 

CMV IgG 
level (U/ml) 

Median (IQR) 

Study groups 

 
<0.001* 

0.3 (0.15-2.9)  
0.006* 

42.12 (25.9-55) Group I (n=30) 
0.09 (0.05-0.14) 23.45 (12.7-50) Group II (n=30) 

 
0.111 

0.3 (0.15-2.9)  
0.001* 

42.12 (25.9-55) Group I (n=30) 

0.19 (0.06-3.1) 27.12 (10.9-48.84) Group III (n= 60) 
 

0.016* 
0.09 (0.05-0.14)  

0.677 
23.45 (12.7-50) Group II (n=30) 

0.19 (0.06-3.1) 27.12 (10.9-48.84) Group III (n=60) 

IQR= inter-quartile rang, Mann-Whitney U test, 
* Significant at 0.05 level. 
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Table 5: Perinatal outcome of the study groups. 

P value Group III (n=60) Group II (n=30) Group I (n=30) Variables 

 
<0.001*a 

 
3359±439 

 
3111±401 

 
1781±201 

Birth-weight (g) 
Mean ± SD 

 
0.029*E 

 
0 (0) 

 
0 (0) 

 
3 (10) 

IUGR 
 No. (%) 

 
<0.001*P 

 
1 (1.7) 

 
9 (30) 

 
17 (56.7) 

NICU admission 
 No. (%) 

E = Exact test, SD = standard deviation, ª ANOVA test, P Pearson’s chi-square test, * Significant at 0.05 level 

 

–––––––––––––––––Discussion 

The concept of early and late onset PE 
is more modern, and it is widely accepted 
that these two entities have different 
etiologies and should be regarded a 
different forms of the disease(5). Early-onset 
PE is commonly associated with abnormal 
uterine artery Doppler, IUGR, and adverse 
maternal and neonatal outcomes(6). In 
contrast, late-onset PE is mostly associated 
with normal or slight increased in resistance 
index, a low rate of fetal involvement, and 
more favorable perinatal outcomes(6,7). 
Reactivation of chronic or latent infection 
with C. pneumoniae and CMV might play a 
role in promoting endothelial dysfunction 
and associated with PE. The current study 
revealed that women with early onset PE 
had the highest median levels of CMV and 
C. pneumonie IgG as compared with late 
onset PE and normotensive  uncomplicated 
term pregnant women, with significant 
differences (p = 0.002, p = 0.001), 
respectively. These results came in 
agreement with von Dadelszen P et al 
(2003)8), Mojgan Mokhtari et al (2007)(9) and 
Xie Fang (2010)(10), study which was one of 
largest studies done and reported an 
association between anti-C. pneumoniae 
IgG seroprevalence and concentration, and 
the maternal syndrome of PE and indicated 
that C. pneumoniae infection might be a risk 
factor involved in the pathogenesis of PE. In 
2014, Fang Xie et al(11) carried out another 
study that showed that early onset PE-
HELLPs had significantly increased CMV 
IgG sero-positivity, while No significant 
difference was observed between late 
onset PE and normal pregnancy controls. In 
2015, Abdul Wajid(12) used Preferred 
Reporting Items for Systematic Reviews 

and Meta-Analyses (PRISMA) Guidelines 
to review 16 studies those support the 
association between these infectious 
agents and PE. On the other hand, Zhang 
JF et al (2012)(13) and Strand KM et al 
(2012)(14) studies found that there was no 
evidence of an effect of CMV IgG 
seropositivity on the likelihood of 
developing PE as compared with healthy 
uncomplicated term pregnancy with no 
significant differences. These variations 
probably because of the variability in 
laboratory methods for measuring CMV IgG 
levels in different reported studies, in 
addition several cut off points and different 
units that have been used.  

In the current study, the neonatal birth-
weight of early onset PE group was 
significantly lower than that of late onset PE 
and the control groups with (p < 0.001), and 
these results comparable with Von 
Dadelszen P et al (2003)(8) and Xie Fang 
studies(10). The current study showed that 
the neonates of early onset PE group were 
born with IUGR in comparison to none in 
both other groups with significant 
association between the time of onset of PE 
and risk of IUGR (p = 0.029). As well the 
admission of the newborns to NICU found 
to be associated with the time of onset of 
PE (p < 0.001), as it was highest for early 
onset PE group as compared with late onset 
PE and control groups. Regarding to body 
mass index, maternal age and Parity, the 
study showed no significant difference, that 
is supported by von Dadelszen P et al(8), 
Mojgan MK et al(9),  Xie Fang(10),  Xie F et 
al(11). 

In conclusion; There was significant 
increment of CMV and C. pneumoniae IgG 
titer in early onset PE than in late onset PE 
and healthy uncomplicated term pregnancy 
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and this increment was directly correlated 
with the timing of onset of PE.  
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