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 One of the main complications that cause maternal death is 
preeclampsia/eclampsia. Activation of the systemic inflammatory response is 
thought to play a role in the pathogenesis of preeclampsia. Urinary tract 
infections (UTI) can cause activation of the systemic inflammatory response so 
that it is considered capable of causing preeclampsia. Procalcitonin is known as 
a marker of infection and very stable in serum, so it is a promising biomarker in 
detecting UTI. The investigators intend to investigate the association between 
UTI and preeclampsia through the exploration of procalcitonin levels in 
preeclampsia and non-preeclampsia mothers. This study was a cross-sectional 
method, accident sampling technique. Respondents in this study amounted to 
65, preeclampsia criteria were 40, and not preeclampsia was 25. The results 
showed no relationship between urinary tract infections during pregnancy and 
preeclampsia P = 0.074. Even so, procalcitonin levels in preeclampsia mothers 
were found to be higher than mothers without preeclampsia, with a value of P = 
0.005. This means that the inflammation that occurs in preeclampsia mothers is 
not caused by urinary tract infections. It is hoped that further research can be 
carried out on the relationship between urinary tract infections and 
preeclampsia by using a larger sample. 
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1   Introduction 
 

Maternal Mortality Rate (MMR) is an indicator in measuring the health status and success of a country's 
services. One of the main complications that cause maternal death apart from postpartum hemorrhage, 
infection, complications of childbirth, and unsafe abortion is preeclampsia and eclampsia (World Health 
Organization, 2018). Preeclampsia is a condition where the occurrence of hypertension (blood pressure ≥ 
140/90 mm Hg) and the presence of protein in urine specimens (300 mg or more over 24 hours), at 
gestational age> 20 weeks and before 48 hours postpartum in pregnant women who previously normotensive 
(American College of Obstetricians and Task Force on Hypertension in Pregnancy, 2013). 

According to WHO data, the incidence of preeclampsia in various parts of the world ranges from 5-7% of 
all pregnancies, and there are 50,000 maternal deaths caused by preeclampsia and eclampsia worldwide 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 medical records of the Bahteramas Hospital of 
Southeast Sulawesi from January to October 2019, there were 83 cases of preeclampsia with six maternal 
deaths, including (Bahteramas Hospital Medical Records, 2019). 

Excessive activation of the systemic inflammatory response is thought to play a fundamental role in the 
pathogenesis of preeclampsia. Inflammation-induced impairment of vascular endothelia is seen in women 
with preeclampsia (Lin et al., 2015; Pinto et al., 2017). The inflammatory response plays an essential role in 
the initiation and increase of uteroplacental atherosis so that infections that increase systemic inflammation 
can increase the risk of preeclampsia (Yan L, et al., 2018). 

Urinary tract infections can cause activation of the systemic inflammatory response and endothelial 
damage, which in turn can lead to uteroplacental atherosis and placental hypoxia, which eventually 
progresses to preeclampsia (Yan L, et al., 2018). Research conducted in Tanzania in 2019 found a link between 
urinary tract infections and preeclampsia, as evidenced by high bacteriuria in pregnant women with 
preeclampsia and eclampsia compared to normal pregnant women (Kaduma et al., 2019). This contradicts the 
results reported by other investigators, and a controlled study found no association between urinary tract 
infections during pregnancy and the incidence of preeclampsia (Shamsi et al., 2010). 

Procalcitonin (PCT) is a polypeptide precursor of calcitonin, widely used in clinical practice because it is 
known as a marker of infection (Meisner, 2014). Procalcitonin is one of several precursors of calcitonin that is 
involved in the body's immune system response, so it is called a hormone. The hormone properties of 
procalcitonin will respond to various kinds of inflammatory processes in the body including infection (Davies, 
2015). Procalcitonin is very stable in serum so it is a good biomarker in detecting urinary tract infections 
(Hiremath & Basu, 2017). 

Management of preeclampsia can give better results if the cause is known as early as possible (Rehfeldt et 
al., 2018). Seeing the link between urinary tract infections and the incidence of preeclampsia and the link 
between procalcitonin and urinary tract infections, the researchers aimed to see the differences in 
procalcitonin levels in preeclamptic and non-preeclamptic mothers (Bellos et al., 2020). 

 
 

2   Materials and Methods 
 

This research was a cross-sectional method with an accident sampling technique. The study was conducted at 
the Lepo - Lepo Public Health Center and the Aliyah 2 Kendari Hospital in October 2020 - February 2021 and 
has received an ethical approval recommendation with the protocol number UH20090504. Measurement of 
procalcitonin levels was carried out at the Hasanuddin University Educational Hospital Laboratory using the 
Enzyme-Linked Immunosorbent Assay (ELISA) method, which was conducted in February 2021. 
Determination of the sample based on accident sampling, drawing the number of samples using the Harry 
King nomogram formula. The number of samples in this study amounted to 40 preeclampsia and 25 non-
preeclampsia mothers who met the inclusion criteria. Pregnant women who took antibiotics and 
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corticosteroids, women with a history of premature rupture of membranes, liver problems, diabetes mellitus, 
or had multiple pregnancies were excluded from the study because they could cause an increase in 
procalcitonin levels. Demographic data of respondents were obtained using a questionnaire. Preeclampsia 
status is obtained through measurement of blood pressure and urine protein tests that examine procalcitonin 
levels used the ELISA (Enzyme-Linked Immunosorbent Assay) method. Data were analyzed using chi-square 
and Mann-Whitney tests with a significant level of α = 0.05. 
 
 

3   Results and Discussions 
 

Table 1 
 Characteristics of respondents 

 

Categories 
Preeclampsia Status Total   

P-value 
  

Yes No  
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 
Positive 2 2 (100%) 0 2 (100%) 

<0.001 Positive 1 20 (95%) 1 (5%) 21 (100%) 
Negative 24 (57%) 18 (43%) 42 (100%) 

Leucosit 

Positive 2 4 (100%) 0 4(100%) 

<0.001 
Positive 1 27 (87%) 4 (3%) 31(100%) 

Plus-neg 9 (50%) 9 (50%) 18 (100%) 
Negative 0 12 (100%) 12 (100%) 

Symptoms of 
urinary tract 
infection 

Yes 30 (90.9%) 3 (9.1%) 33 (100%) 
<0.001 

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

  *Chi-square 
 
The table above shows that between the preeclampsia and non-preeclampsia groups, there were no 
significant differences in age, gravida, and gestation categories. However, nitrate levels, urinary leukocytes, 
and urinary tract infection symptoms differed between those with preeclampsia and non-preeclampsia. 
 

Table 2  
Comparison of procalcitonin levels in urinary track infection and non- urinary track infection mothers 

 

 
Procalcitonin contein (Pg/ml) 

P-value 
 

Median ( Min-Max ) 
urinary track 
infection 

Yes    (n = 6) 244.67 (192.61-269.70) 
0.482 

No  (n = 59) 236.30 (171.92-434.98) 
*Uji mann-whitney 
 

The results showed no significant difference between procalcitonin levels in urinary tract infections and non-
urinary tract infections with P-value = 0.482. The minimum and maximal values of procalcitonin levels in 
urinary tract infection mothers were 192.61-269.70 pg/ml, while the minimum and maximum levels in 
mothers without urinary tract infections were 171.92-434.98 pg/ml. 
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Table 3 
Comparison of procalcitonin levels in preeclampsia and non-preeclamptic mothers 

 
 Procalcitonin contein (Pg/ml) 

P-value 
 Median ( Min-Max ) 

Preeclampsia 
Yes (n=40) 241.34 (171.92-434.98) 

0.005 
No  (n=25) 227.78 (175.92-268.07) 

 *Uji Mann-Whitney 
  
The results showed a significant difference between procalcitonin levels in preeclamptic and non-
preeclamptic mothers with a value of P = 0.005. The minimum and maximal values of procalcitonin levels in 
preeclamptic mothers are 171.92 - 434.98 pg/ml, while the minimum and maximum levels in women without 
preeclampsia are 175.92 - 268.07 pg/ml. 
 

Table 4 
Relationship between urinary tract infection and preeclampsia 

 
  Preeclampsia Categories 

P-value 
 

 
Yes No 
n= 40 (61.5%) n= 25 (38.5%) 

Urinary tract infection 
Yes (n=6) 6 (100%) 0 

0.074 
No (n=59) 34 (57.6%) 25(42.4%) 

*Uji chi-square.  
 

The table above shows no significant relationship between urinary tract infections and urinary tract infection 
symptoms in pregnant women with preeclampsia incidence with P <0.074. Diagnosis of urinary tract infection 
is obtained from examination of urinary nitrite and leukocytes. 
 
Discussion 
 
In this study, there was no association between maternal age and the incidence of preeclampsia. Respondents 
are aged <20 years or> 35 years were 22 respondents while respondents aged 20-35 years were 43 
respondents. This may be due to the insufficient sample size or because the majority of pregnancies in 
Kendari City occur in the age range of 20-35 years (Tan et al., 2014). 

Maternal age is one of the risks of hypertension in pregnancy. In a secondary analysis of HYPITAT-II data, 
the risk of conceiving increased with increasing maternal age (Broekhuijsen et al., 2015). In late pregnancy, 
there is a decrease in vascular adaptation and an increase in afterload instead of hemodynamic adaptation 
during pregnancy, where afterload is generally decreased. Pregnant women aged less than 20 years are also at 
risk of developing preeclampsia due to failure of trophoblast invasion, which causes maladaptation that 
triggers the development of preeclampsia (Kumari et al., 2016). 

Characteristics of respondents based on gravida, in this population it was found that more multigravidas 
had preeclampsia, namely 34 respondents and 28 primigravidas. Multigravida mothers (> 3 times delivery) 
are at risk of developing preeclampsia due to decreased reproductive system function. Characteristics of 
respondents based on gestational age, we found preeclampsia occurred at 20-27 weeks of gestation and > 28 
weeks (Van Helden & Weiskirchen, 2015). Gestational age is closely related to preeclampsia because 
preeclampsia is a specific syndrome in pregnancy that occurs after 20 weeks of gestation in women who were 
previously normotensive. Based on the respondent's gestational age characteristics, it can be ascertained that 
the high blood pressure experienced by the respondent is correct because of preeclampsia because everything 
occurs at > 20 weeks of gestation (Dockree et al., 2021). 

In this study population, researchers found no correlation between urinary tract infections and the 
incidence of preeclampsia. The increase in procalcitonin levels may be caused by factors other than urinary 
tract infections (Yalman et al., 2021). Diagnosis of urinary tract infection was obtained from anamnesis using a 
questionnaire and the results of examining urinary leucocytes and nitrites. Urinary tract infection is an 
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infection that often occurs in pregnancy due to changes in physiological adaptations, where there is an 
increase in plasma volume, which causes a decrease in urine concentration, thereby facilitating the 
development of bacteria (Michelim et al., 2016). 

Urinary tract infections (UTIs) are thought to increase the risk of preeclampsia because they can trigger an 
increased activation of the systemic inflammatory response (Chaemsaithong et al., 2020). Excessive activation 
of the systemic inflammatory response is thought to have an essential role in the initiation and increase of 
uteroplacental atherosis, which is directly related to the pathophysiology of preeclampsia so that any factors 
that can trigger an increase in the systemic inflammatory response can contribute to the incidence of 
preeclampsia (Prawirohardjo, 2014). Other studies have also reported that pregnant women who experience 
urinary tract infections have a high risk of preeclampsia (Easter et al., 2016). Research conducted in Iran also 
reported that the first-trimester pregnancy accompanied by urinary tract infections is closely related to the 
incidence of preeclampsia (Zahedkalaei et al., 2020). Therefore, early treatment and prevention of urinary 
tract infections in pregnant women are expected to reduce the possibility of preeclampsia. 

Procalcitonin is generally produced through two alternative mechanisms, namely through direct pathways 
induced by a bacterial endotoxin or other toxic metabolites from microbes (such as DNA, fimbriae, or 
peptidoglycan) and indirect pathways induced by various pro-inflammatory cytokines such as TNF-α, IL -1β, 
IL-6, and IL-8 (Matwiyoff et al., 2012). Several studies have reported higher levels of inflammatory cytokines 
in mothers with preeclampsia compared to normal pregnancies (Do et al., 2021). For example, IL-6 and TNF-α, 
which are inflammatory mediators associated with endothelial damage and oxidative stress, were found to be 
elevated in preeclamptic patients (Redman et al., 2015). Increased local and systemic pro-inflammatory 
cytokine production increases macrophage procalcitonin production; this triggers a self-amplifying loop, in 
which procalcitonin induces increased production of pro-inflammatory cytokines by macrophages. 
Procalcitonin by itself is capable of inducing direct damage to the endothelium and resulting in worsening 
endothelial function, which is pathophysiological of preeclampsia (Matwiyoff et al., 2012). A study by Reihane 
Jannesari et al. comparing two inflammatory markers, one of which is procalcitonin, in pregnant women with 
preeclampsia and women with normal pregnancies, showed that procalcitonin levels were higher in pregnant 
women with preeclampsia compared to normal pregnant women (Jannesari & Kazemi, 2017). Although this 
study population did not find high procalcitonin levels, it was found that procalcitonin levels in those with 
preeclampsia were higher than those without preeclampsia (Birdir et al.,2020). 
 
 

4   Conclusion 
 

In this study, there is no association of urinary tract infections in pregnancy with the incidence of 
preeclampsia. However, levels of procalcitonin were found to be higher in preeclampsia mothers, which 
indicates that the inflammation that occurs in preeclampsia women is not caused by urinary tract infections. 
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