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 This study aims to the incidence of preeclampsia and determine differences in 
heparin-binding protein levels in preeclamptic and non-preeclamptic mothers 
and determine the relationship between urinary tract infections in pregnancy. 
The research design was cross-sectional on 65 respondents with an accidental 
sampling technique. The research data were obtained from a questionnaire 
containing a list of questions given to respondents, measurement of middle 
urine samples to measure nitrite, leukocytes urine using dipstick method, and 
to determine heparin-binding protein (HBP) levels using the ELISA method in 
the Hasanuddin University RSP Research Laboratory. The results of the study 
found there was a difference in the levels of heparin-binding protein in 
pregnant women without preeclampsia, namely 1.90±0.22 Ng/ml and HBP 
levels in pregnant women preeclampsia ie 2.39±0.3 Ng/ml. That there was no 
significant relationship between urinary tract infections (UTI) and the 
incidence of preeclampsia with p= 0.074. The conclusion in this study is that 
the levels of heparin-binding protein differ in preeclamptic and non-
preeclamptic mothers, the increase in HBP levels in preeclampsia is due to 
inflammation, the cause is not through UTI. There is no association between 
urinary tract infections in pregnant women and the incidence of preeclampsia. 
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1   Introduction 
 

Globally, the maternal mortality rate throughout 2017 was around 800 women who died due to complications 
during pregnancy and childbirth (World Health Organization, 2018)The maternal mortality rate in Indonesia 
reaches 177 per 100,000 live births (World Health Organization, 2018). Maternal mortality in Kendari City in 
2017 was generally due to hypertension in pregnancy and within 4 years of maternal death, 75 mothers died 
(Dinkes Sultra, 2017). The main complications that cause maternal mortality are postpartum hemorrhage, 
infection, high blood pressure during pregnancy (preeclampsia and eclampsia), complications of delivery, and 
unsafe abortion (World Health Organization, 2018). 

Globally, maternal mortality due to eclampsia is around 50,000 cases each year  (World Health 
Organization, 2018). Maternal mortality in Indonesia due to preeclampsia reaches 26.57% of 100,000 live 
births  (Kemenkes, 2018). Based on the results of the medical records of the Southeast Sulawesi Provincial 
Hospital from January to 31 October 2019, there were 83 pregnant women with preeclampsia and there were 
6 maternal deaths due to preeclampsia/eclampsia. 

Preeclampsia is a multisystem disorder with blood pressure greater than 140/90 mmHg and accompanied 
by urine protein occurring after 20 weeks of gestation or shortly after delivery (ACOG, 2020). The 
inflammatory response plays an important role in the initiation and increase of uteroplacental atherosis so 
that infections that increase systemic inflammation can increase the risk of preeclampsia (Yan et al., 2018; 
Tranquilli, 2013; Saftlas et al., 2000). 

Infections that are often experienced during pregnancy are urinary tract infections (Minassian et al., 2013). 
Urinary tract infections have the potential to cause the activation of a systemic inflammatory response leading 
to placental hypoxia, uteroplacental atherosis, endothelial dysfunction, and ultimately preeclampsia and 
eclampsia (Yan et al., 2018; Sattar et al., 1997; Pinto et al., 2017). 

The results of a study conducted in England found that infection in pregnancy can increase the risk of 
preeclampsia and eclampsia (Minassian et al., 2013). Another study conducted in Tanzania in 2019 found that 
the link between urinary tract infections and preeclampsia was evidenced by high bacteriuria in pregnant 
women with preeclampsia and eclampsia compared to pregnant women without preeclampsia and eclampsia. 
(Kaduma et al., 2019). 

Heparin-binding protein is an anti-microbial protein derived from the polymorphonuclear leukocyte 
(PMN) family and is the only PMN granule protein stored in two different compartments, namely in secretory 
vesicles and azurophilic granules of neutrophils (Honore et al., 2019). A heparin-binding protein released due 
to neutrophil activation that undergoes chemotaxis will result in increased release of cytokines in monocytes 
(increased phagocytosis, and adhesion to endothelium) (Fisher & Linder, 2017). Monocytes that eventually 
cross the endothelium and undergo extravasation will differentiate into macrophages that migrate to the site 
of inflammation (Honore et al., 2019). 

The release of heparin-binding protein also affects other cell types such as inducing migration of 
fibroblasts which play a role in inflammatory responses as well as inducing migration of smooth muscle cells 
and increasing expression of ICAM1 cells, migration of corneal epithelial cells, and heparin-binding protein 
also inducing activation of IL- 6 in the epithelial cells of the proximal tubule of the kidney. Thus HBP is a 
biomarker in predicting organ dysfunction due to bacterial infection and is an important multifunctional 
inflammatory mediator  (Fisher & Linder, 2017). Based on the above background, the researchers aimed to 
identify the relationship between preeclampsia and the incidence of infection in pregnancy by analyzing the 
levels of heparin-binding protein in pregnant women (Merenmies et al., 1991; Wu et al., 1991; Voss et al., 
2013; Kett et al., 2003). 
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2   Materials and Methods 
 

This study used a cross-sectional study method using the chi-square statistical test to see the association of 
urinary tract infection with preeclampsia and the Mann-Whitney test to measure HBP levels in preeclamptic 
mothers (Foxman et al., 2000; Ronald, 2003; Sefton, 2000). The place where this research was conducted was 
the Lepo-Lepo Health Center, the Aliyah Hospital, Kendari City, and the Hasanuddin University Hospital 
Research Laboratory with a total sample of 65 respondents consisting of 40 respondents with preeclampsia 
and 25 respondents without preeclampsia. The instrument used in this study was a questionnaire, 
measurement of urinary leukocytes and urine nitrites using the dip-dip method with the verify brand, urine 
centrifugation was carried out at Lepo-Lepo Health Center, and measurement of HBP (Heparin Binding 
Protein) levels using ELISA (Enzyme-Linked Immunosorbent Assay) at conducted at the Hasanuddin 
University RSP Research Laboratory Unit. 
 
 

3   Results and Discussions 
 

Table 1 
Distribution of sample characteristics 

Characteristics of respondents based on age, gravida, symptoms of UTI, urinary nitrite, and urinary leukocytes 
 

 
Preeclampsia Status Total   

P-value 
  

 Categories Yes Today   
  N= 40(%) N= 25 (%) n =65 (%) 
Age <20 or >35th 15 (75.0%) 5 (25.0%) 20 (100%) 

0,173 
  20-35th 25 (55.6%) 20 (44,4%) 45 (100%) 
Gravida primigravida 16 (57.1%) 12 (42.9%) 28 (100%) 

0,610 
multigravida 24 (65%) 13 (35%) 34 (100%) 

Gestational 20-27 week 20 (59%) 14 (41%) 34 (100%) 
0.799 >28 week 20 (65%) 11 (35%) 31(100%) 

Nitrit Positifve2 2 (100%) 0 2 (100%) 
<0.001 Positifve1 20 (95%) 1 (5%) 21 (100%) 

Negative 24 (57%) 18 (43%) 42 (100%) 
Leucosit Positifve2 4 (100%) 0 4(100%) 

<0.001 
Positifve1 27 (87%) 4 (3%) 31(100%) 

 plus neg 9 (50%) 9 (50%) 18 (100%) 
 Negative 0 12 (100%) 12 (100%) 
Symptoms of UTI Yes 30 (90.9%) 3 (9.1%) 33 (100%) 

<0.001 
No 10 (31.3%) 22 (68.7%) 32  (100%) 

    Source: Primary data, 2021 

 
Table 1 shows that between the preeclampsia and non-preeclamptic groups, there were no significant 
differences in the categories of maternal age, gravida, and gestational age. However, nitrite levels, urinary 
leukocytes, and urinary tract infection symptoms differed between those with preeclampsia. 

  
Table 2 

 Comparison of mean HBP levels in urinary tract infection and non –urinary tract infection  
 

Variable 

median (min-max) 

p-value* 
UTI (n = 6) Not UTI (n=59) 

HBP (ng/ml) 2.40 (1.92-2.55) 2.15 (1.20-3.05) 0.415 
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Uji Mann-Whitney 
 
Table 2, based on the table above, the results with a value of P = 0.415, meaning that there is no significant 
difference in HBP levels in pregnant women with urinary tract infections and pregnant women without UTIs. 
The min-max HBP in women with UTI is 2:40 (1.92-2.55), whereas in women without UTI is 2:15 (1:20 to 
3:05) ng/ml. 

 

Table 3 
Comparison of mean HBP levels preeclamptic and non-preeclamptic mothers 

 

Variable 

median (min-max) 

p-value* 
Preeclampsia (n = 40) Not Preeclampsia (n=25) 

HBP (ng/ml) 2.42 (1.55-3.0) 1.91 (1.20-2.22) <0.001 

 
Uji Mann-Whitney 
 
Table 3 shows the data after the Mann-Whitney test on HBP levels between pregnant women with 
preeclampsia and pregnant women without preeclampsia, the value of p = <0.001, where p <0.05, which 
means there is a significant difference in HBP levels in pregnant women with preeclampsia and mothers. 
Pregnant without preeclampsia. The mean value shows higher HBP levels in pregnant women with 
preeclampsia compared to pregnant women without preeclampsia. 

Table 4 
Relationship between urinary nitrites, urinary leukocytes and the incidence of preeclampsia 

 
    Preeclampsia Categories Total P-value 

 
 

Yes  Today 
  

N= 40 (61.5%) N= 25 (38.5%) 

Urinary tract 
infection 

Yes  6 (100%) 0 6 0.074 
 34 (57.6%) 25(42.4%) 59   

*Uji chi-square 
 
Table 4 shows the results of the analysis test to determine the association of urinary tract infections in 
pregnant women with the incidence of preeclampsia with diagnosis based on urinary nitrite and urinary 
leukocytes> +1 obtained p 0.074, which means that there is no significant relationship between urinary tract 
infections in pregnant women and the incidence of preeclampsia. 
 
Discussion 

 
The results found that respondents with preeclampsia were dominant at the age of 20-35 years, where the age 
range was not a risk factor for preeclampsia. The statistical test results also found the value of P = 0.173, 
which means there is no significant relationship between variables. Maternal age> 35 years has a high risk of 
developing chronic hypertension in pregnancy, increasing maternal age indicating the need for more efforts 
for better blood pressure control before and during pregnancy as maternal age is strongly associated with 
increased vascular disease (Ananth et al., 2019). Pregnant women aged less than 20 years are at risk of 
developing preeclampsia due to failure of trophoblast invasion, which causes maladaptation that triggers the 
development of preeclampsia (Kumari et al., 2016). Research conducted in America with results P = 0.23 
where> 0.05 means there is no significant relationship between the variables age and preeclampsia (Victoria 
et al., 2021). 

In the gravida characteristics, it was found that the dominant respondents were in the multigravida group. 
There were 34 respondents with multigravida who experienced preeclampsia and 28 respondents for 
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primigravida. Preeclampsia that occurs in multigravida pregnant women is mostly caused by parity at risk and 
age at risk. High parity (> 3 times childbirth) is a risk of preeclampsia due to a decrease in the function of the 
reproductive system and/or because the mother is busy taking care of the household and causes fatigue so 
that the mother is unable to meet her nutritional needs. Another study conducted in coastal Africa found a 
result of p = 0.088 where the dominant group of preeclamptic pregnant women was in the multiparous and 
grand multipara group, not in the primigravida group (Machano & Joho, 2020). 

In the characteristics of gestational age, it was found that high blood pressure experienced by pregnant 
women was true preeclampsia because all gestational ages were> 20 weeks. 34 mothers were in the second 
trimester of gestation, 31 women were in the third trimester of pregnancy and none of the respondents in this 
study had a posterior gestational age (> 40 weeks). In women who have had a history of hypertension or 
preeclampsia before 34 weeks, it is recommended that they always carry out regular antenatal examinations 
to reduce the incidence of recurrent risk in the following week (Webster et al., 2019). A meta-analysis study 
conducted by Johnson et all suggested that hypertension occurring at <20 weeks of gestation can increase the 
risk of preeclampsia in the next trimester 5.43 times (Johnson et al., 2020). 

Heparin-binding protein is a pro-inflammatory protein that is a biomarker in predicting organ dysfunction 
due to bacterial infection and is an important multifunctional inflammatory mediator (Fisher & Linder, 2017). 
Withdrawal of the diagnosis of urinary tract infections in pregnant women with UTI based on the results of 
measurements of urinary leukocytes and urinary nitrin> +1. In this study, the researchers did not get a 
difference in HBP levels between pregnant women with isk and without with a P-value of 0.415, perhaps 
because the population of pregnant women with UTI is very small and not many have preeclampsia (6 
pregnant women who experienced isk and also experienced preeclampsia). Comparison of HBP levels 
between pregnant women with UTI 2.40 ng / ml (min-max: 1.92-2.55 ng / ml) and pregnant women without 
UTI 2.51 ng / ml (min-max: 1.20- 3.05 ng / ml). 

Preeclampsia is caused by the disruption of the invasion of the trophoblast tissue from the spiral arteries 
which fails the conversion of high resistance blood vessels to low resistance vessels leading to impaired 
placental perfusion and leading to placental ischemia (Gomaa et al., 2015). The placenta that experiences 
ischemia and hypoxia will produce free radicals (very toxic hydroxyl radicals), causing oxidative stress. 
Oxidative stress can trigger the release of pro-inflammatory responses and release of cytokines such as TNF-α, 
IL-6, IL-2, which can trigger complement activation, stimulate the synthesis of antiangiogenic factors: soluble 
fms-like tyrosine kinase-1 (sFlt-1) and soluble. endoglin (sEng), and reduces the production of placental 
growth factor (PLGF) (Mirkovic et al., 2018). Heparin-binding protein is a pro-inflammatory protein that plays 
a role in predicting organ dysfunction due to infection and is a multi-functional inflammatory mediator 
(Fisher & Linder, 2017). HBP plays a role in increasing the contraction effect of endothelial cells which 
increases blood vessel permeability, increases the ability of binding to endotoxins, endotosis HBP by 
monocytes can stimulate lipopolysaccharide-induced tumor necrosis factor-α (tnf-alpha plays an important 
role in the pathogenesis of preeclampsia) and its ability to attract monocytes to the site of inflammation 
(Olczak & Watorek, 2002). Heparin-binding protein is immediately released due to the activation of 
neutrophils that undergo chemotaxis, the effect of HBP on white blood cells, especially on monocytes, namely 
increasing the release of cytokines, increasing phagocytosis, and adhesion to the endothelium (5). Heparin-
binding protein also induces migration of smooth muscle cells and increases expression of ICAM1 cells, 
migration of corneal epithelial cells, and heparin-binding protein also induces the activation of IL-6 
production where we know that IL-6 is an important cytokine that is closely related to the pathogenesis of 
preeclampsia (Fisher & Linder, 2017; Wang et al., 2021). In this study, we found the results of the analysis P = 
<0.001, which means that there is a difference between the levels of heparin-binding protein in preeclamptic 
and non-preeclamptic mothers. The value of HBP levels in pregnant women without preeclampsia is 1.91 
ng/ml (minimum-maximum: 1.20-2.22 ng/ml) and HBP levels in preeclamptic pregnant women is 2.42 ng/ml 
(minimum-maximum: 1.55-3.0 ng/ml). 

Urinary tract infection is an infection that often occurs in pregnancy and usually occurs around week 6 and 
then peaks at week 22-24 due to changes in the physiological adaptation of increased plasma volume which 
causes a decrease in urine concentration which can facilitate the development of bacteria (Michelim et al., 
2016). Another study conducted by Rejali and Ahmadi stated that there was no significant relationship 
between maternal UTI and the incidence of preeclampsia. The p-value of preeclampsia and UTI is 0.282 which 
indicates that there is no significant relationship between these variables (Rejali & Ahmadi, 2019). In this 
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study, the results found P = 0.074, which means there is no significant relationship between urinary tract 
infections in pregnant women and preeclampsia. UTI diagnosis was obtained from the results of anamesis 
using a questionnaire and examination of urinary leukocytes and nitrites (> +1) with a total of 6 preeclamptic 
pregnant women who were ISK and 59 preeclamptic pregnant women without UTI. 

 
 

4   Conclusion 
 

The results Based on the results of research and analysis of information about the factors that trigger the 
incidence of preeclampsia, it can be concluded the median HBP levels were higher in mothers with 
preeclampsia. The increase in HBP levels in preeclampsia is due to inflammation, the cause is not through UTI. 
There is no relationship between urinary tract infection and the incidence of preeclampsia. 
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