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ABSTRACT
Aim:To investigate and evaluate serum levels of amyloid A in PET and healthy gestations, to help in detection of a correlation 
between PET and serum levels of amyloid A.
Methodology: A randomized case control research study conducted at Ain-Shams University Maternity Hospital, Cairo, 
Egypt in a period of 6 months. There was 102 study subjects in the total cohort ; 51 cases diagnosed with preeclampsia                    
and 51 study subjects with normal gestations as a control research group.
Results: The median serum level of amyloid-A was statistically significantly higher in women of PE research 
group in comparison to women of the control research group (p value <0.001). Furthermore, the fetal amyloid 
A was not statistically significantly different between both research groups. Among women of research group I (PE 
Group), there was no statistical significant correlation between serum amyloid-A level and systolic BP, diastolic 
BP, mean arterial BP (p values = 0.128, 0.112, 0.119 consecutively). However there was statistical significant 
correlation between serum amyloid A and serum ALT, serum AST, serum creatinine, GA at delivery and birth weight                                                                                                                                          
(p values = <0.001, <0.001, <0.001, <0.001, 0002, <0.001 consecutively).
Conclusion: Serum amyloid-A 1 is a promising biomarker in detectability and predictability of the pathological 
development of preeclampsia. Future research studies should be conducted in a multicentric fashion.
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INTRODUCTION                                                                 

Hypertensive disorder is one of the most frequent 
gestational medical disorders and the incidence of 
hypertensive diseases has a range from 5% to 6% in all 
types of gestations. Hypertensive diseases in conjunction 
with bleeding and infectious diseases are the corner stone 
causes for the bulk of maternal morbidity and mortality 
during gestation. Additionally, hypertension accounts 
for around 16% of maternal mortalities in developed 
nations[1,2].

Serum amyloid-A levels rise in a significant manner 
as pathophysiological response to infectious viral and 
bacterial insults, tumor enlargement and physical strain. 
Serum amyloid A may rise up to 1000-fold and could reach 
to 500-1000 μg/ mL. Amyloid A is synthesized by hepatic 
cells as an inflammatory response to cytokines[3,4].

It has been reported that additionally amyloid A in 
serum is manufactured by various cell types such as 
fibroblasts, macrophages and fat cells. Restricted number 

of research studies have assessed and evaluated amyloid 
A levels in serum of gestations suffering the development 
of PET[5,6].

AIM OF THE WORK                                                                               

To investigate and evaluate serum levels of amyloid 
A in PET and healthy gestations, to help in detection of a 
correlation between PET and serum levels of amyloid A.

PATIENTS AND METHODS                                                                               

A randomized prospective case control research 
study conducted at Ain-Shams University Maternity 
Hospital, Cairo, Egypt, in a period of 6 months. There                                                                                                    
was 102 study subjects in the total cohort ; 51 cases 
diagnosed with preeclampsia and 51 study subjects with 
normal gestations as a control research group.

Inclusive research criteria were as follows: 
cases age range from 18-35 years. Singleton gestations, 
no other medical disorders with pregnancy (e.g DM, 
SLE, bronchial asthma, chronic hypertension), absence 
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of bleeding issues (e.g antepartum haemorrhage), absence 
of placental abnormalities (e.g placenta previa, morbidly 
adherent placenta), no congenital fetal malformation (e.g 
neural tube defects), no fetal macrosomia (EFW >4Kg), 
no polyhydramnios, range of gestational age 35-40 
weeks. Caesarean section delivery performed for obstetric 
indications.

Exclusive research criteria were as follows: 
Cases that refused participation in the research study, 
diabetes mellitus (DM) or other medical disorders (as 
chronic hypertension, bronchial asthma, cardiac disease) 
associated with PET, preterm or post term gestations, early 
rupture of membrane (PROM), antepartum haemorrhage 
(revealed or concealed), multi fetal gestations, congenital 
fetal malformation (e.g. neural tube defects, congenital 
heart disease), gestations with coagulative disorders 
(e.g. prolonged PT, PTT), hepatic or renal disorders. 
(e.g. affection of renal or hepatic functions e.g. hepatitis, 
renal stones), body mass index (BMI) more than 35, 
immunological disorders (e.g. SLE, hashimoto thyroiditis), 
cases on drugs (e.g. anti-coagulant and anti-platelet such as 
acetyl salicylic acid, heparin), normal vaginal delivery or 
women in active labour ; since active labor could trigger 
an inflammatory cascade process and therefore could alter 
the research study findings, therefore elective caesarean 
deliveries were chosen.

The following steps were performed in study 
procedures: PET clinical diagnosis was considered when 
BP of >140/90 mmHg is confirmed by two measurements 
at 6 hours-time interval and in the existence of protein in 
urine (>300 mg/L) in a 24 hours urine specimen or dipstick 
test 1+. 

Severe PET was clinically described as a 
BP measurement of >160/110 mmHg, protein/
creatinine in urine (>5 g/24 h) dipstick test 3+,                                                                                          
oliguria (<500 mL/24h), visual disorders, headache, pain 
in the epigastrium, serum creatinine raised serum levels,                                                                                 
thrombocytopenia (<100000/mm3), elevated liver 
enzymes (SGOT and SGPT) and/or abnormal peripheral 
smear, clinical existence of pulmonary edema, and IUGR 
Coexisting with umbilical artery 

Doppler abnormal indices or oligohydramnios. Socio-
demographic features, full medical history and laboratory 
indices of gestations including CBC, BUN, serum 
creatinine, SGOT and SGPT were gathered and tabulated. 

Sonographic fetal data and blood gas results were 
recorded. As labor could trigger an inflammatory response 
and thereby may affect the results. Women who gave birth 
through elective caesarean section were selected. 

Since the time interval between blood sample collection 
and CS performance could influence the results; 8 mL of 

blood sample was collected from research study subjects 
within two hours before CS performance for the analysis of 
serum levels of amyloid-A and 8 mL of blood sample were 
collected from the placental side of the cord after cutting 
the umbilical cord at delivery to analyze serum levels of 
amyloid-A in cord blood. 

The obtained blood sample has been centrifuged at a    
rate of 4500 rpm for 15 min and the serum were stored 
at -80°C till the time of lab processing. Amyloid-A serum 
level analysis was performed by the Invitrogen human 
serum amyloid-A enzyme linked immunosorbent assay 
(ELISA) kit (Invitrogen Corporation, Camarillo, CA, 
USA). 

The detection limit of the assay was established                        
at 4 ng/mL (ELISA) is a method of target antigen or 
antibody capture in samples using a specific antibody 
(or antigen) and of target molecule detection/quantitation 
using an enzyme reaction with its substrate. Antibodies are 
bound to a plastic surface, a sample is added and if antigens 
are present they will stick to the antibodies. 

STATISTICAL ANALYSIS:                                                                                 

The collected data will be revised, coded, tabulated 
and introduced to a PC using Statistical Package for 
Social Science (*SPSS 20.0.1 for windows; SPSS Inc, 
Chicago, IL, 2001) quantitative variables are expressed 
as mean and SD, or Median and interquartile range 
(IQR) according to distribution of data. 

Qualitative variables are expressed as frequencies 
and presents. Student t test and Mann Whitney Test 
will be used to compare a continuous variable between 
two study groups. Chi square test will be used to 
examine the relationship between categorical variables.                                          
A p-value <0.05 was considered statistically significant.

RESULTS                                                                                

A total of 51 pregnant women with preeclampsia 
were included as group I (PE Group) along                                                                                      
with 51 normotensive non-proteinuric pregnant 
women as group II (Control Group).There were no 
statistical significant differences between women 
of both groups regarding age, parity and BMI                                                                                                                  
BMI (p values =0.098, 0.794, 0.065, consecutively) 
(Table 1). 

The median serum level of amyloid-A was     
statistically significantly higher in women of PE 
research group in comparison to women of the                                                                                             
control research  group  (p value <0.001). 
Furthermore, the fetal amyloid-A was not statistically                                                                                          
significantly different between both research                               
groups (Table 2).
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Table 1: Difference between groups regarding initial characteristics

P
MD/MedD
(95% CI)

Group II
[Control Group]

(n=51)

Group I
[PE Group]

(n=51)

0.098 1
NS

1.43
(-0.27 to 3.12)

23 – 36
30.61 ± 4.53

22 – 37
29.18 ± 4.11

Age (years)
Range
Mean ± SD

0.794 2
NS

0
(0 – 1)

0 – 4
2 (1 – 3)

0 – 4
2 (0 – 3)

Parity
Range
Median (IQR)

0.065 1
NS

2.4
(-4.95 to 0.15)

18.3 – 42.9
28.42 ± 6.25

18.1 – 42.6
30.82 ± 6.71

BMI (kg/m2)
Range
Mean ± SD

SD standard deviation
IQR interquartile range
BMI body mass index
MD (95% CI) mean difference and its 95% confidence interval
MedD (95% CI) median difference and its 95% confidence interval
Data presented as range, mean ± SD; or range, median (IQR)
1 Analysis using independent student’s t-test
2 Analysis using Mann-Whitney’s U-test
NS non-significant

Table 2: Difference between groups regarding serum amyloid-A

P=1

MedD
(95% CI)

Group II
[Control Group]

(n=51)

Group I
[PE Group]

(n=51)

<0.001
HS

-46.7
(-62.3 to -31.2)

4.5-34.2
16.6 (11.4-26.4)

10.7-129.1
68.1 (35.8 – 95.1)

Maternal Amyloid-A 
(ng/dl)
Range
Median (IQR)

0.516
- 5.325

(-2.4 - -7.7)
2.7 – 59.8

21.6 (15.4 – 42.6) 
2.3 – 65.6

28.5 (18.3 – 38.2)

Fetal
Amyloid-A (ng/dl)
Range
 Median (IQR)

IQR interquartile range
MedD (95% CI) median difference and its 95% confidence interval
Data presented as range, median (IQR)
1 Analysis using Mann-Whitney’s U-test
HS highly significant
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DISCUSSION                                                                  

Preeclampsia is a common complication of 
gestation and remains a chief cause of maternal and 
fetal mortality. The clinical symptoms of preeclampsia 
are caused by widespread endothelial dysfunction 
proposed to be a part of an exaggerated maternal 
inflammatory response to pregnancy. 

Serum amyloid A1 (SAA1) is an acute response 
protein, which is chiefly synthesized by the liver, 
during the process of infection. On the other hand, it 
remains unidentified whether SAA1 could be created 
in human fetal membranes where it is capable to trigger 
events pertinent to labor commencement[7,8].

Serum amyloid A like CRP is an inflammation 
marker produced in the liver. Their hepatic synthesis 
is induced by cytokines such as IL-6 and TNF alpha. 
SAA can affect the onset and progress of endothelial 
dysfunction by inflammation, however there are no 
reports on the relation between the SAA and pre-
eclampsia[9,10].

Interestingly a prior research study have shown 
a significant difference between the maternal blood 
and umbilical cord blood amyloid A serum levels 
both in the preeclampsia and control. Contradicting 
to the current research study a prior research group 
has revealed that plasma levels of serum amyloid A 
protein were not elevated in women with preeclampsia 
in comparison to women with normal gestation[11,12].

CONCLUSION                                                        

Serum amyloid A 1 is a promising biomarker in 
detectability and predictability of the pathological 
development of preeclampsia. Future research studies 
should be conducted in a multicentric fashion.
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