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ABSTRACT 

Aim: This study aimed to investigate the utility of inflammatory indices in predicting adverse 

maternal and neonatal outcomes in pregnant women with recurrent urinary tract infections. 

Material and Methods: This retrospective study was conducted on pregnant women treated 

for symptomatic urinary tract infection (UTI) between 2017 and 2021. Pregnant women with 

two or more episodes of symptomatic UTI were included in the study group. Pregnant women 

with one UTI were included in the control group. The study group consisted of 91 (46.9%) 

patients and the control group consisted of 103 (53.1%) patients. The groups were compared 

in terms of clinical characteristics, adverse outcomes, and inflammatory indices. 

Results: It was found that more adverse maternal and neonatal outcomes occurred in the 

study group compared to the control group (p=0.021, and p<0.001, respectively). The cut-off 

values for platelet-to-lymphocyte ratio (PLR), neutrophil-to-lymphocyte ratio (NLR), and 

systemic immune-inflammation index (SII) to predict adverse maternal outcomes were found 

185.00 (p=0.015, area under the curve (AUC)=0.604, 95% confidence interval (CI)=0.558-0.782,), 

4.34 (p=0.051, AUC=0.584, 95% CI=0.514-0.746), and 1210.48 (p=0.008, AUC=0.614, 

95% CI=0.547-0.771), respectively. The cut-off values for PLR, NLR, and SII for predicting 

negative neonatal outcomes were found 192.98 (p=0.001, AUC=0.692, 95% CI=0.572-0.812), 

4.67 (p=0.166, AUC=0.583, 95% CI=0.475-0.740), and 1339.47 (p=0.006, AUC=0.666, 

95% CI=0.526-0.777), respectively. 

Conclusion: Although the success of discrimination is weak, PLR and SII may be useful to 

predict adverse maternal and neonatal outcomes in pregnant women with recurrent UTI. 

Keywords: Adverse pregnancy outcomes; inflammatory indices; recurrent urinary tract 

infections. 

 

 

 

ÖZ 

Amaç: Bu çalışmanın amacı tekrarlayan idrar yolu enfeksiyonu olan hamile kadınlarda 

inflamatuar indekslerin olumsuz maternal ve neonatal sonuçları tahmin etmedeki yararını 

araştırmaktır. 

Gereç ve Yöntemler: Bu geriye dönük çalışma, 2017 ve 2021 yılları arasında semptomatik 

idrar yolu enfeksiyonu (İYE) nedeniyle tedavi edilen gebeler üzerinde yapılmıştır. İki veya 

daha fazla semptomatik İYE atağı olan gebeler çalışma grubuna dahil edilmiştir. Kontrol 

grubuna tek İYE geçiren gebeler dahil edilmiştir. Çalışma grubu 91 (%46,9) hastadan ve 

kontrol grubu ise 103 (%53,1) hastadan oluşmuştur. Gruplar klinik özellikler, olumsuz 

sonuçlar ve inflamatuar indeksler açısından karşılaştırıldı. 

Bulgular: Kontrol grubu ile karşılaştırıldığında, çalışma grubunda daha fazla olumsuz 

maternal ve neonatal sonuçların meydana geldiği bulundu (sırasıyla p=0,021 ve p<0,001). 

Olumsuz maternal sonuçları öngörmek için trombosit-lenfosit oranı (TLR), nötrofil-lenfosit 

oranı (NLR) ve sistemik immün-inflamasyon indeksi (Sİİ) için kesim değerleri sırasıyla, 

185,00 (p=0,015; eğri altında kalan alan (EAA)=0,604; %95 güven aralığı (GA)=0,558-0,782), 

4,34 (p=0,051; EAA=0,584; %95 GA=0,514-0,746) ve 1210,48 (p=0,008; EAA=0,614; 

%95 GA=0,547-0,771) idi. Negatif neonatal sonuçları tahmin etmek için PLR, NLR ve Sİİ 

için kesim değerleri sırasıyla, 192,98 (p=0,001; EAA=0,692; %95 GA=0,572-0,812), 

4,67 (p=0,166; EAA=0,583; %95 GA=0,475-0,740) ve 1339,47 (p=0,006; EAA=0,666; 

%95 GA=0,526-0,777) idi. 

Sonuç: Ayırt etme başarısı zayıf olmakla birlikte, TLR ve Sİİ, tekrarlayan İYE'li gebe 

kadınlarda olumsuz maternal ve neonatal sonuçları tahmin etmek için faydalı olabilir. 

Anahtar kelimeler: Olumsuz gebelik sonuçları; inflamatuar indeksler; tekrarlayan idrar yolu 

enfeksiyonları. 
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INTRODUCTION 

Urinary  tract  infection  (UTI)  is  the  most  common 

bacterial infection during pregnancy due to anatomical, 

hormonal, and immune changes (1,2). UTI is classified as 

asymptomatic and symptomatic UTI. Asymptomatic 

bacteriuria is defined as the presence of at least 105/ml 

bacterial colonies in the urine culture without any 

symptoms or signs. Symptomatic UTI is defined as the 

presence of bacteriuria accompanied by symptoms related 

to the localization of the infection in the urinary tract. 

Cystitis, which is a lower UTI, causes dysuria, frequency, 

urgency, and suprapubic pain and occurs in 1-2% of 

pregnant women. Pyelonephritis, an upper UTI, is 

characterized by symptoms, such as malaise, fever, 

nausea, vomiting, flank pain, and costovertebral angle 

tenderness, and its incidence is 0.5-1% (3). 

Regardless of whether UTIs are symptomatic or 

asymptomatic, they have been associated with many 

adverse pregnancy outcomes, such as preterm birth, fetal 

growth restriction (FGR), low birth weight, and 

preeclampsia (4,5). Adverse pregnancy outcomes are more 

common in pyelonephritis that is characterized by renal 

parenchymal inflammation (6). 

Recurrent urinary tract infection (RUTI) is the occurrence 

of two or more UTI episodes during pregnancy. Patients 

who have had UTI once are more likely to suffer from 

colonization of the urinary tract by the same or similar 

agents. UTI recurs in 4-5% of pregnancies (7,8). It has 

been demonstrated that continuous or postcoital antibiotic 

therapy in RUTI, which causes an increase in adverse 

pregnancy outcomes, reduces adverse outcomes (1,9,10). 

Systemic inflammation is associated with changes in the 

number and function of blood cell components, and this 

underlies the inflammatory response. While clinical 

inflammation is characterized by symptoms, such as fever, 

pain, and redness, there is infiltration of the tissue by 

neutrophils, macrophages, and lymphocytes in subclinical 

inflammation (11). The level of inflammation can be 

evaluated by indices derived from full blood count (FBC) 

parameters. In recent years, the use of inflammatory 

indices obtained from FBC components to evaluate 

inflammation and predict adverse maternal and neonatal 

outcomes has become one of the research areas with 

increasing popularity. The mean platelet volume (MPV), 

red cell distribution width (RDW), neutrophil-to-

lymphocyte ratio (NLR), and platelet-to-lymphocyte ratio 

(PLR) are among the frequently used indices. The systemic 

immune-inflammation index (SII) is a new inflammatory 

index that has been developed in recent years and 

incorporates more FBC parameters, and a growing number 

of studies in the field of obstetrics have used SII (12-16). 

The primary aim of this study is to calculate the cut-off 

values for inflammatory indices in predicting adverse 

maternal and neonatal outcomes in pregnant women with 

RUTI. The secondary aim is to analyze the outcomes of 

pregnancies treated for RUTI at our center. 

 

MATERIAL AND METHODS 

The study was conducted on pregnant women with 

recurrent, symptomatic UTI who were treated at Ankara 

Etlik Zübeyde Hanım Gynecology Training and Research 

Hospital between January 2017 and January 2021. The 

study was approved by the hospital's local ethics 

committee with a decision number 2021-03/6. Patient 

consent was renounced due to the retrospective nature of 

the study. 

The diagnosis of UTI was based on the urine culture with 

a bacterial count ≥103 colony-forming unit (CFU)/ml in 

pregnant women with symptoms, such as dysuria, 

frequency, urgency, suprapubic pain, fever, flank pain, and 

costovertebral angle tenderness. Cases of asymptomatic 

bacteriuria, defined as the presence of ≥105 CFU/ml in the 

urine without any clinical symptoms, were not included in 

the study. The study group comprised singleton pregnant 

women with two or more episodes of symptomatic UTIs 

during pregnancy. The control group comprised pregnant 

women who had symptomatic UTI once at similar 

gestational weeks during pregnancy. Pregnant women 

with pregestational diabetes mellitus, chronic 

hypertension, collagen tissue disease, autoimmune 

disease, and smokers were excluded from the study. 

Multiple pregnancies were not included in the study. The 

data of the patients were obtained from the hospital's 

electronic archive and patient files. 

The laboratory parameters included leukocyte, 

lymphocyte, neutrophil, and platelet counts, MPV, and 

RDW. While calculating inflammatory indices, absolute 

lymphocyte, neutrophil, and platelet counts in the FBC at 

the time of admission to the hospital and prior to the start 

of antibiotic therapy were used. The NLR was calculated 

by dividing the neutrophil count by the lymphocyte count. 

The PLR was calculated by dividing the platelet count by 

the lymphocyte count. The following formula was used to 

calculate the SII: neutrophil x platelet/lymphocyte. In the 

study group, FBC values at the time of admission to the 

hospital in the last symptomatic UTI during pregnancy 

were used. In the control group, FBC values at the time of 

admission to the hospital due to UTI were used. 

In the study, clinical data such as maternal age, gravida, 

parity, number of miscarriages, gestational week at 

diagnosis, gestational week at birth, mode of delivery, and 

adverse pregnancy outcomes, such as preterm birth, 

preeclampsia, FGR, small for gestational age (SGA), 

gestational diabetes mellitus (GDM), preterm premature 

rupture of membranes (PPROM), were evaluated. Birth 

weight, 1-minute, and 5-minute Apgar scores, and the need 

for neonatal intensive care were analyzed as newborn 

parameters. The diagnoses of preterm birth, FGR, SGA, 

preeclampsia, GDM, and PPROM were established 

according to the current guidelines (17-21). 

An adverse maternal outcome was defined as the presence 

of any of the following conditions: preterm birth, FGR, 

SGA, preeclampsia, and PPROM. Adverse neonatal 

outcome was defined as the presence of any of the 

following findings: 1-minute Apgar score of <7, 5-minute 

Apgar score of <7, and the need for neonatal intensive care 

unit (NICU). The cut-off values for inflammatory indices 

were calculated for the prediction of composite adverse 

maternal and neonatal outcomes in the study group. 

Statistical Analysis 

Statistical analysis was performed using SPSS software 

version 26 (Armonk, NY: IBM Corp). Normality 

distribution was evaluated with the Kolmogorov-Smirnov 

test. Continuous data without normal distribution were 

expressed as median and interquartile range, and the 
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comparisons between the groups were made using the 

Mann-Whitney U test. Categorical data were expressed as 

number and percentage and analyzed using the chi-square 

and Fisher’s exact tests. The performances of 

inflammatory indices in predicting adverse maternal and 

neonatal outcomes were evaluated using receiver 

operating characteristic (ROC) curve analysis. A p-value 

less than 0.05 was considered significant. 

 

RESULTS 

During the study period, 106 pregnant women were treated 

for RUTI. Seven patients were excluded from the study 

because of the presence of a concurrent disease during 

pregnancy (2 had familial Mediterranean fever, 1 had 

systemic lupus erythematosus, 3 had diabetes mellitus, and 

1 had chronic hypertension). Four pregnant women with 

multiple  pregnancies  were  excluded  from  the  study. 

Pre-treatment laboratory parameters of four patients could 

not be accessed. The final study group included 91 

patients. The control group comprised 103 patients who 

had had symptomatic UTI once during pregnancy and 

were matched for maternal age and gestational week. 

Demographic and clinical characteristics and laboratory 

parameters of the groups are presented in Table 1. The 

median gestational age at diagnosis was similar between 

the two groups (p=0.498). The median number of UTI 

episodes was 2 (range, 2-6) in the study group. 44 (48.4%) 

of the pregnant women in the study group and 66 (64.1%) 

of the pregnant women in the control group were 

nulliparous (p=0.027). Gravida and parity were 

significantly  higher  in  the  study  group  than  in  the 

control group (p=0.010, and p=0.008, respectively). 

Preterm birth and composite adverse maternal outcomes 

were more common in the study group than in the control 

group (p=0.001, and p=0.021, respectively). The need for 

admission to NICU and composite adverse neonatal 

outcomes were significantly more common in the study 

group (both p<0.001). 

In the study, 196 urine cultures in the RUTI group and 103 

urine cultures in the control group were analyzed. E. coli 

was the most commonly reproduced pathological agent in 

urine  culture  in  both  groups  (n=141,  71.9%  cases  vs. 

n=73, 70.9% cases). Klebsiella spp., S. aureus, group B 

streptococci, and Proteus spp. were other common agents. 

The results of antimicrobial susceptibility tests were 

similar between the groups. In the entire population, the 

rate of drug resistance in E. coli isolates was 56.2% (n=168) 

for ampicillin, 23.1% (n=69) for ampicillin-sulbactam, 

21.1%  (n=63)  for  amoxicillin-clavulanic  acid,  and 

25.1% (n=75) for trimethoprim/sulfamethoxazole. Mixed 

infection was detected in 5 (2.6%) cases in the RUTI group 

and 1 (0.97%) case in the control group. 

FBC parameters and inflammatory indices in the groups 

are presented in Table 2. The platelet count was higher in 

the study group (p<0.001). SII and PLR were found to be 

significantly higher in the study group than in the control 

group (p=0.002, and p<0.001, respectively). The 

performances of inflammatory indices in predicting 

composite adverse maternal and neonatal outcomes were 

analyzed using the ROC curve (Table 3, Figure 1). The 

cut-off values in the ROC curves with the most ideal 

sensitivity and specificity balance that can be used to 

predict adverse maternal and neonatal outcomes were 

obtained using the Youden index. 

 

 
Table 1. Comparison of demographic and clinical characteristics between pregnant women with and without recurrent UTI 

 Recurrent UTI (n=91) Non-recurrent UTI (n=103) p 

Age (years) 25 (7) [17-41] 25 (7) [17-45] 0.359 

Gravida 2 (2) [1-11] 1 (1) [1-5] 0.010 

Parity 1 (2) [0-6] 0 (1) [0-4] 0.008 

Nulliparity, n (%) 44 (48.4%) 66 (64.1%) 0.027 

Miscarriages 0 (0) [0-5] 0 (0) [0-2] 0.108 

Gestational age at diagnosis (weeks) 28 (7) [20-37] 28 (8) [13-39] 0.498 

Number of UTIs in pregnancy 2 (0) [2-6] 1 (0) [1-1] <0.001 

Hydronephrosis, n (%) 9 (9.9%) 2 (1.9%) 0.017 

Preeclampsia, n (%) 10 (11.0%) 7 (6.8%) 0.303 

Fetal growth restriction, n (%) 7 (7.7%) 5 (4.9%) 0.413 

Small for gestational age, n (%) 11 (12.1%) 11 (10.7%) 0.758 

Gestational diabetes mellitus, n (%) 4 (4.4%) 4 (3.9%) 1.000 

Preterm premature rupture of membranes, n (%) 4 (4.4%) 3 (2.9%) 0.708 

Preterm birth, n (%) 35 (38.5%) 17 (16.5%) 0.001 

Composite adverse maternal outcomes, n (%) 42 (46.2%) 31 (30.1%) 0.021 

Gestational age at delivery (week) 38 (3) [24-41] 38 (3) [26-41] 0.004 

Route of delivery, n (%) 

       Cesarean section 

       Vaginal delivery 

 

45 (49.5%) 

46 (50.5%) 

 

46 (44.7%) 

57 (55.3%) 

 

0.505 

Birth weight (gram) 3000 (680) [565-4120] 3050 (515) [915-4100] 0.065 

1st minute Apgar 9 (0) [2-9] 9 (0) [6-9] 0.020 

5th minute Apgar 10 (1) [2-10] 10 (0) [7-10] 0.019 

Neonatal intensive care unit admission, n (%) 21 (23.1%) 4 (3.9%) <0.001 

Composite adverse neonatal outcomes, n (%) 22 (24.2%) 5 (4.9%) <0.001 
UTI: urinary tract infection, descriptive statistics were presented as median (interquartile range) [min-max] for numerical variables, and n (%) for categorical variables 
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Table 2. Comparison of full blood count parameters and inflammatory indices in the groups 

 Recurrent UTI (n=91) Non-recurrent UTI (n=103) p 

Leukocytes (103/μL) 9.03 (4.5) [4.3-22.8] 8.2 (4.5) [3.9-21.6] 0.211 

Neutrophils (103/μL) 7.4 (4) [3.6-21.7] 6.8 (4.1) [1.5-20.2] 0.224 

Lymphocytes (103/μL) 1.5 (0.7) [0.3-2.9] 1.6 (0.6) [0.5-3.5] 0.489 

Platelet (103/mm3) 293 (92) [136-448] 251 (76) [104-504] <0.001 

Mean platelet volume (fL) 8.7 (1.6) [5.6-12.2] 8.8 (1.5) [5.2-11.5] 0.817 

Red cell distribution width (%) 14.1 (1.5) [12.3-31.5] 14.5 (1.7) [12.4-19.9] 0.109 

Neutrophil-to-lymphocyte ratio 4.5 (5) [1.7-25.3] 4.2 (3.4) [0.4-24.6] 0.158 

Platelet-to-lymphocyte ratio 201.5 (91.7) [78.5-725.9] 166.9 (81.2) [82.4-494.1] <0.001 

Systemic immune-inflammation index (103/mm3) 1402.3 (1611.5) [455.9-7615.3] 1111.4 (896.1) [181.9-6201.2] 0.002 

UTI: urinary tract infection, descriptive statistics were presented as median (interquartile range) [min-max] for numerical variables, and n (%) for categorical variables 

 

 

 

Table 3. ROC curve analysis for assessing the performance of NLR, PLR, and SII values in predicting composite adverse 

maternal and neonatal outcomes for RUTI 

 AUC 95% CI p Cut-off Sensitivity Specificity 

Maternal outcomes 
       NLR 

       PLR 

       SII 

 

0.584 

0.604 

0.614 

 

0.514 - 0.746 

0.558 - 0.782 

0.547 - 0.771 

 

0.051 

0.015 

0.008 

 

4.34 

185.00 

1210.48 

 

60.3 

60.3 

67.1 

 

53.7 

60.3 

58.7 

Neonatal outcomes 

       NLR 

       PLR 

       SII 

 

0.583 

0.692 

0.666 

 

0.475 - 0.740 

0.572 - 0.812 

0.526 - 0.777 

 

0.166 

0.001 

0.006 

 

4.67 

192.98 

1339.47 

 

59.3 

74.1 

70.4 

 

58.3 

60.1 

60.1 
ROC: receiver operating characteristic, NLR: neutrophil-to-lymphocyte ratio, PLR: platelet-to-lymphocyte ratio, SII: systemic immune-inflammatory index, RUTI: recurrent 

urinary tract infections, AUC: area under the curve, CI: confidence interval. 

 

 

 

            
 

Figure 1. Receiver operating characteristic curve for a) composite adverse maternal outcomes, and b) composite adverse 

neonatal outcomes in pregnant women with recurrent urinary tract infection 

 

 

 

DISCUSSION 

The  main  finding  of  this  study  is  that  inflammatory 

indices are elevated in pregnancies with symptomatic 

RUTI, especially the high platelet count draws attention. 

There was no significant difference in leukocyte 

components between the groups. The present findings 

suggest that inflammatory indices could be used to predict 

composite adverse maternal and neonatal outcomes in 

pregnancies with RUTI. 

The alterations in the urogenital system associated with 

pregnancy cause more frequent occurrence of UTIs, easy 

dissemination, and more frequent recurrence of the 

infection (22). Previous studies have shown that bacteriuria, 

whether symptomatic or asymptomatic, is associated with 

adverse maternal and neonatal outcomes (23-25). RUTIs 

are associated with an increased incidence of adverse 

outcomes as bacteriuria persists for a longer period of time 

a) b) 
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during pregnancy (9,26). In this study, preterm birth, 

which was seen at a rate of 37.5%, was the most prominent 

adverse pregnancy outcome caused by RUTIs. Adverse 

outcomes such as FGR, SGA, preeclampsia, and PPROM 

were also observed more frequently, but this difference did 

not gain statistical significance. Upon review of the 

literature, it is noteworthy that the prevalence of preterm 

birth and low birth weight is high, although the treatment 

of UTIs with antibiotics causes a decrease in negative 

outcomes (27). Inflammation caused by bacterial 

colonization in the urinary tract plays a role in the etiology 

of preterm birth. Inflammation leads to the production of 

cytokines by the leukocytes, resulting in cervical ripening 

and disrupting myometrial silence (28). Maternal 

inflammation also affects fetoplacental tissues, disrupting 

vascular structure and circulation, leading to an increase in 

adverse neonatal outcomes (4). Consistent with this 

information, this study shows that composite adverse 

maternal and neonatal outcomes are more common in 

RUTIs. 

The immune system changes occurring during pregnancy 

are necessary for normal maternal-neonatal interaction. 

This change plays an active role in the development and 

regulation of the fetoplacental component (4). The effects 

of inflammation during pregnancy on adverse outcomes 

have been extensively investigated in the field of 

obstetrics, and its relationship with maternal and neonatal 

prognosis has been evaluated. NLR, PLR, and SII are 

inflammatory indices obtained by the combination of FBC 

components (12-14). When the FBC components were 

analyzed in pregnancies with RUTI, a significant increase 

in platelet count was noted in the study group than in the 

control group. No significant difference was observed in 

other components. The role of leukocytes in inflammation 

has been mentioned in previous sections. Along with their 

hemostatic functions, platelets also play a role in 

chemotaxis, tissue regeneration, and inflammatory 

reactions. They are also involved in implantation and 

vascular development and remodeling in pregnancy (29). 

This study shows that inflammatory indices incorporating 

platelet count in the calculation can be used to predict 

adverse maternal and neonatal outcomes in pregnant 

women with RUTI. The cut-off values for PLR and SII in 

predicting the composite adverse maternal outcomes were 

found 185.00, and 1210.48, respectively. In the prediction 

of composite adverse neonatal outcomes, the cut-off 

values for PLR and SII were found 192.98, and 1339.47, 

respectively. 

Adverse pregnancy outcomes can be reduced by 

appropriate and effective antibiotic therapy for UTI. In the 

presence of recurrent infections, preventing bacteriuria is 

important in reducing morbidity. It has been demonstrated 

that complications are reduced with continuous or postcoital 

antibiotic therapy in these pregnant women (1,30). The 

effects of antibiotic therapy during pregnancy on the fetus, 

and the infant in the neonatal and childhood periods are 

still the subject of research (31-33). The concerns of 

parents regarding drug use during pregnancy reduce 

adherence to treatment. Therefore, we believe that 

inflammatory indices can be used to predict adverse 

pregnancy outcomes in pregnant women with RUTI, as 

well as to guide prophylactic antibiotic therapy and 

evaluate treatment adherence. 

The limitations of this study are its retrospective nature, 

small number of patients, and single-center study design. 

The patients with acute cystitis were also included in this 

study. Cystitis is a UTI confined to the bladder without 

signs and symptoms of systemic infection. Because of the 

discomfort caused by its symptoms, cystitis is often treated 

early. Although it does not cause a significant increase in 

pregnancy complications on its own, it causes a 

predisposition to bacterial colonization (1,34,35). We 

believe that the low sensitivity and specificity rates found 

in the present study can be explained by this situation, new 

cut-off values with higher sensitivity and specificity can be 

found with the inclusion of an ideal number of patients. 

 

CONCLUSION 

PLR and SII are useful in predicting composite maternal 

and neonatal outcomes in pregnancies with RUTI and can 

be used to guide patients' management. However, their 

effectiveness needs to be supported by prospective studies 

involving a larger number of patients. 

 

 

Ethics Committee Approval: The study was approved by 

the Ethics Committee of Etlik Zübeyde Hanım Gynecology 

Training and Research Hospital (26.02.2021, 03/6). 

 

Conflict of Interest: None declared by the authors. 

 

Financial Disclosure: None declared by the authors. 

 

Acknowledgments: None declared by the authors. 

 

Author Contributions: Idea/Concept: AK, GD; Design: 

AK, ÖYÇ; Data Collection/Processing: ACÖ, MO; 

Analysis/Interpretation: AK, GD; Literature Review: AK, 

ÖYÇ, MO; Drafting/Writing: AK, ŞÇ, ATÇ; Critical 

Review: ŞÇ, ATÇ. 

 

REFERENCES 

1. Serena C, Tosi N, Mecacci F, Petraglia F. 

Uncomplicated urinary tract infections in pregnancy. 

In: Bjerklund Johansen TE, Wagenlehner FME, 

Matsumoto T, Cho YH, Krieger JN, Shoskes D, et al. 

editors. Urogenital infections and inflammations. 3th 

ed. Berlin: German Medical Science; 2017. p.23-5. 

2. Hannan TJ, Hooton TM, Hultgren SJ. Estrogen and 

recurrent UTI: what are the facts? Sci Transl Med. 

2013;5(190):190fs23. 

3. Schnarr J, Smaill F. Asymptomatic bacteriuria and 

symptomatic urinary tract infections in pregnancy. Eur 

J Clin Invest. 2008;38(Suppl 2):50-7. 

4. Kalinderi K, Delkos D, Kalinderis M, Athanasiadis A, 

Kalogiannidis I. Urinary tract infection during 

pregnancy: current concepts on a common 

multifaceted problem. J Obstet Gynaecol. 

2018;38(4):448-53. 

5. Gilstrap LC 3rd, Ramin SM. Urinary tract infections 

during pregnancy. Obstet Gynecol Clin North Am. 

2001;28(3):581-91. 

6. Jolley JA, Kim S, Wing DA. Acute pyelonephritis and 

associated complications during pregnancy in 2006 in 

US hospitals. J Matern Fetal Neonatal Med. 

2012;25(12):2494-8. 



Keleş et al. Urinary Tract Infections in Pregnancy 

 

Duzce Med J, 2022;24(3) 220 

 

7. Dalal S, Nicolle L, Marrs CF, Zhang L, Harding G, 

Foxman B. Long-term Escherichia coli asymptomatic 

bacteriuria among women with diabetes mellitus. Clin 

Infect Dis. 2009;49(4):491-7. 

8. Delzell JE Jr, Lefevre ML. Urinary tract infections 

during pregnancy. Am Fam Physician. 

2000;61(3):713-21. 

9. Pfau A, Sacks TG. Effective prophylaxis for recurrent 

urinary tract infections during pregnancy. Clin Infect 

Dis. 1992;14(4):810-4. 

10. Sandberg T, Brorson JE. Efficacy of long-term 

antimicrobial prophylaxis after acute pyelonephritis in 

pregnancy. Scand J Infect Dis. 1991;23(2):221-3. 

11. Romero R, Espinoza J, Gonçalves LF, Kusanovic JP, 

Friel LA, Nien JK. Inflammation in preterm and term 

labour and delivery. Semin Fetal Neonatal Med. 

2006;11(5):317-26. 

12. Keles A, Iskender D, Celik OY, Dagdeviren G, 

Iskender C, Caglar AT, et al. Neutrophil-to-lymphocyte 

ratios in pregnant women with familial mediterranean 

fever. Bratisl Lek Listy. 2021;122(4):251-5. 

13. Tanacan A, Uyanik E, Unal C, Beksac MS. A cut-off 

value for systemic immune-inflammation index in the 

prediction of adverse neonatal outcomes in preterm 

premature rupture of the membranes. J Obstet 

Gynaecol Res. 2020;46(8):1333-41. 

14. Daglar HK, Kirbas A, Kaya B, Kilincoglu F. The value 

of complete blood count parameters in predicting 

preterm delivery. Eur Rev Med Pharmacol Sci. 

2016;20(5):801-5. 

15. Oztas E, Erkenekli K, Ozler S, Ersoy AO, Kurt M, 

Oztas E, et al. Can routine laboratory parameters predict 

adverse pregnancy outcomes in intrahepatic cholestasis 

of pregnancy? J Perinat Med. 2015;43(6):667-74. 

16. Hu B, Yang XR, Xu Y, Sun YF, Sun C, Guo W, et al. 

Systemic immune-inflammation index predicts 

prognosis of patients after curative resection for 

hepatocellular carcinoma. Clin Cancer Res. 

2014;20(23):6212-22. 

17. Kuba K, Bernstein PS. ACOG Practice Bulletin No. 

188: prelabor rupture of membranes. Obstet Gynecol. 

2018;131(6):1163-4. 

18. ACOG Practice Bulletin No. 190: Gestational diabetes 

mellitus. Obstet Gynecol. 2018;131(2):e49-64. 

19. Figueras F, Caradeux J, Crispi F, Eixarch E, Peguero 

A, Gratacos E. Diagnosis and surveillance of late-onset 

fetal growth restriction. Am J Obstet Gynecol. 

2018;218(2S):S790-802.e1. 

20. ACOG Practice Bulletin No. 202: Gestational 

hypertension and preeclampsia. Obstet Gynecol. 

2019;133(1):1. 

21. ACOG Committee on Practice Bulletins--Obstetrics. 

ACOG Practice Bulletin No. 43: Management of preterm 

labor. Int J Gynaecol Obstet. 2003;82(1):127-35. 

22. Ipe DS, Sundac L, Benjamin WH Jr, Moore KH, Ulett 

GC. Asymptomatic bacteriuria: prevalence rates of 

causal microorganisms, etiology of infection in 

different patient populations, and recent advances in 

molecular detection. FEMS Microbiol Lett. 

2013;346(1):1-10. 

23. Wing DA, Fassett MJ, Getahun D. Acute 

pyelonephritis in pregnancy: an 18-year retrospective 

analysis. Am J Obstet Gynecol. 2014;210(3):219.e1-6. 

24. Schieve LA, Handler A, Hershow R, Persky V, Davis 

F. Urinary tract infection during pregnancy: its 

association with maternal morbidity and perinatal 

outcome. Am J Public Health. 1994;84(3):405-10. 

25. Glaser AP, Schaeffer AJ. Urinary tract infection and 

bacteriuria in pregnancy. Urol Clin North Am. 

2015;42(4):547-60. 

26. Schneeberger C, Geerlings SE, Middleton P, Crowther 

CA. Interventions for preventing recurrent urinary tract 

infection during pregnancy. Cochrane Database Syst 

Rev. 2015;2015(7):CD009279. 

27. Jain V, Das V, Agarwal A, Pandey A. Asymptomatic 

bacteriuria & obstetric outcome following treatment in 

early versus late pregnancy in north Indian women. 

Indian J Med Res. 2013;137(4):753-8. 

28. Preterm Birth. In: Cunningham FG, Leveno KJ, Bloom 

SL, Dashe JS, Hoffman BL, Casey BM, et al. editors. 

Williams Obstetrics. 25th ed. New York: McGraw-Hill; 

2018. p.803-34. 

29. Nurden AT. Platelets, inflammation and tissue 

regeneration. Thromb Haemost. 2011;105(Suppl 

1):S13-33. 

30. Nicolle LE, Bradley S, Colgan R, Rice JC, Schaeffer 

A, Hooton TM. Infectious Diseases Society of America 

guidelines for the diagnosis and treatment of 

asymptomatic bacteriuria in adults. Clin Infect Dis. 

2005;40(5):643-54. 

31. Kenyon S, Pike K, Jones DR, Brocklehurst P, Marlow 

N, Salt A, et al. Childhood outcomes after prescription 

of antibiotics to pregnant women with spontaneous 

preterm labour: 7-year follow-up of the ORACLE II 

trial. Lancet. 2008;372(9646):1319-27. 

32. Nordeng H, Lupattelli A, Romøren M, Koren G. 

Neonatal outcomes after gestational exposure to 

nitrofurantoin. Obstet Gynecol. 2013;121(2 Pt 1):306-13. 

33. Miller JE, Pedersen LH, Sun Y, Olsen J. Maternal use 

of cystitis medication and childhood epilepsy in a 

danish population-based cohort. Paediatr Perinat 

Epidemiol. 2012;26(6):589-95. 

34. Bent S, Nallamothu BK, Simel DL, Fihn SD, Saint S. 

Does this woman have an acute uncomplicated urinary 

tract infection? JAMA. 2002;287(20):2701-10. 

35. Millar LK, Cox SM. Urinary tract infections 

complicating pregnancy. Infect Dis Clin North. 

1997;11(1):13-26. 

 

 

 

 

 

 

 

 

 


