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Abstract

Background: Urinary tract infections (UTIs) are a common health issue among

pregnant women. Antibiotics are the primary treatment for UTIs, but their use during

pregnancy raises concerns about safety and the development of antibiotic resistance.

Alternative approaches to preventing and managing UTIs in pregnancy have been

suggested as potential options.

Methods: This review aims to summarize the current evidence on antibiotic use,

safety considerations, and alternative approaches for preventing and managing UTIs in

pregnant women. Relevant studies were identified through searches of several

databases, including PubMed, Cochrane Library, and Embase. The search was

conducted from inception to September 2021, and it included studies in English.

Results: Antibiotics remain the primary treatment for UTIs in pregnancy. However,

several alternative approaches, such as cranberry products, probiotics, and behavioral

interventions, have been suggested as potential options for preventing and managing

UTIs in pregnant women. These approaches have varying levels of evidence to support

their efficacy, and their safety profiles have not been fully established.

Conclusion: Preventing and managing UTIs in pregnancy require a multidisciplinary

approach that balances the benefits and risks of antibiotic use and alternative

approaches. Clinicians should consider safety and efficacy profiles of different options

when treating pregnant women with UTIs. Further research is needed to establish the

safety and efficacy of alternative approaches.

Keywords: Urinary tract infections, pregnancy, antibiotics, safety considerations,

alternative approaches, cranberry products, probiotics, behavioral interventions,

multidisciplinary approach.
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1. Chapter one: Introduction
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1.1. Overview of the problem: incidence, risk factors, and consequences of

UTIs in pregnancy

Urinary tract infections (UTIs) are one of the most common bacterial infections

affecting pregnant women. UTIs in pregnancy can lead to serious maternal and fetal

complications, such as preterm labor, low birth weight, and pyelonephritis, a

potentially life-threatening infection that affects the kidneys.

Figure 1: Urinary Tract Infection
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Incidence of UTIs in Pregnancy:

The incidence of urinary tract infections (UTIs) in pregnancy varies based on the

definition of UTI, the population studied, and the diagnostic criteria used. However, it

is estimated that UTIs occur in 2-10% of pregnant women, with asymptomatic

bacteriuria (ABU) being the most common form of UTI. [1]

ABU refers to the presence of bacteria in the urine without symptoms of infection.

The incidence of ABU in pregnancy is estimated to be 2-10%, while the incidence of

symptomatic UTIs is estimated to be 1-2% . [2] UTIs in pregnancy are more common

in the second and third trimesters, with the highest incidence occurring between weeks

22-24. [3] It is important to note that the incidence of UTIs in pregnancy may be

underreported, as many cases of asymptomatic bacteriuria may go undetected without

routine screening. [4]

Risk factors:

Several risk factors have been identified for UTIs in pregnancy. These include a

history of previous UTIs, pre-existing renal or urological disease, gestational diabetes

mellitus, urinary tract abnormalities, and sexual activity. [5] Additionally, pregnant

women who are younger, nulliparous, and from low socioeconomic backgrounds may

be at increased risk for UTIs. [6]

Other factors that have been associated with an increased risk of UTIs in pregnancy

include the use of a diaphragm for contraception, a recent urinary tract procedure, and

having a family history of UTIs. Furthermore, factors such as poor hygiene,

dehydration, and use of spermicides may also increase the risk of UTIs in pregnancy.

[7]
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Figure 2: Bacterial Infection

Consequences:

Untreated or inadequately treated UTIs in pregnancy can lead to various adverse

outcomes. These include pyelonephritis, sepsis, preterm labor, low birth weight, and

neonatal sepsis. In addition, UTIs during pregnancy have been associated with an

increased risk of hypertension, preeclampsia, and cesarean delivery. Pyelonephritis,

which is a severe form of UTI that affects the kidneys, is associated with the highest
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risk of adverse outcomes in pregnancy. It can lead to maternal morbidity and mortality,

as well as fetal morbidity and mortality. [8]

Early detection and appropriate management of UTIs in pregnancy are crucial to

prevent these adverse outcomes. This may involve the use of antibiotics and/or

alternative approaches such as cranberry products or probiotics, as well as

non-pharmacological interventions such as adequate hydration and hygiene practices.

Figure 3: Pyelonephritis

1.2. Objectives and scope of the review

The objective of this review paper, "Preventing and Managing Urinary Tract Infections

in Pregnancy: A Review of Antibiotic Use, Safety Considerations, and Alternative

Approaches", is to provide an updated overview of the prevention and management of
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UTIs during pregnancy, focusing on the use of antibiotics, safety considerations, and

alternative approaches.

The scope of this review includes a comprehensive literature search of databases such

as PubMed and Google Scholar for relevant articles published from 2010 to 2022. The

review includes studies that investigate the incidence, risk factors, and consequences

of UTIs during pregnancy, as well as the effectiveness and safety of different

approaches for preventing and managing UTIs in this population. The paper also

discusses the potential risks and benefits of using antibiotics during pregnancy, the

emergence of antibiotic resistance, and the role of alternative approaches such as

cranberry products and probiotics. Finally, the paper concludes with recommendations

for healthcare professionals and pregnant women for preventing and managing UTIs

during pregnancy.

The aim of this review is not to provide a comprehensive guide for the diagnosis and

management of UTIs during pregnancy, but rather to provide an overview of the

current evidence and recommendations for the prevention and management of UTIs in

this population. The review focuses primarily on UTIs in low-risk pregnancies and

does not include discussions of UTIs in high-risk pregnancies or complicated UTIs.
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2.1. Anatomy and physiology of the urinary tract in pregnancy

The urinary tract consists of the kidneys, ureters, bladder, and urethra, which play a

vital role in eliminating waste products from the body. During pregnancy, there are

several changes in the anatomy and physiology of the urinary tract that can increase

the risk of UTIs.

One of the main changes is the dilation of the renal pelvis and ureters, which occurs

due to the hormonal and mechanical effects of pregnancy. This dilation can cause

urine to pool in the kidneys and ureters, leading to increased susceptibility to UTIs.

Additionally, the bladder also undergoes changes during pregnancy, with decreased

bladder tone and increased bladder capacity. These changes can result in incomplete

bladder emptying, which can also increase the risk of UTIs.

Another important factor that contributes to the increased risk of UTIs in pregnancy is

the presence of bacteria in the vaginal and perianal areas, which can migrate to the

urinary tract. This is due to the proximity of the anus and urethra in women, as well as

changes in the vaginal flora during pregnancy.

Several studies have highlighted the increased risk of UTIs during pregnancy, with

estimates ranging from 2% to 10%. UTIs during pregnancy can lead to several

complications, including preterm labor, low birth weight, and pyelonephritis, which

can be life-threatening for both the mother and the fetus. [9]
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Figure 4: Kidney diseases

2.2. Pathogenesis of UTIs in pregnancy

The pathogenesis of UTIs in pregnancy involves the colonization of bacteria in the

urinary tract, followed by inflammation and damage to the uroepithelium, which can

lead to symptoms such as dysuria, urgency, and frequency of urination. During

pregnancy, the hormonal changes and physical factors such as increased bladder

pressure and reduced bladder tone can increase the risk of UTIs. Additionally, the

presence of asymptomatic bacteriuria in pregnant women can progress to symptomatic

UTIs if left untreated.

The most common causative organisms of UTIs in pregnancy are Escherichia coli (E.

coli), followed by other gram-negative bacteria such as Klebsiella, Proteus, and

Pseudomonas. Group B Streptococcus (GBS) and Enterococcus species are also

important pathogens in UTIs during pregnancy.
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The pathogenesis of UTIs in pregnancy has been well-studied, with several

mechanisms proposed for the increased susceptibility of pregnant women to

UTIs.These include hormonal changes, immune system alterations, and physical

changes in the urinary tract. Further research is needed to fully understand the

pathogenesis of UTIs in pregnancy and to develop effective preventive and treatment

strategies. [10]

Figure 5: Pathogenesis of UTI

2.3. Clinical presentation and diagnosis of UTIs in pregnancy

UTIs in pregnancy can present with a variety of symptoms, including dysuria,

frequency, urgency, suprapubic pain, hematuria, and fever. However, some women

may be asymptomatic, and UTIs may be diagnosed through routine urine testing. In
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pregnant women, the gold standard for diagnosis of UTIs is urine culture, which can

confirm the presence of bacteria and guide appropriate antibiotic therapy.

In addition to urine culture, other diagnostic tests may be used in certain situations.

For example, if a pregnant woman presents with recurrent UTIs or if there are

concerns about the upper urinary tract, imaging studies such as ultrasound or magnetic

resonance imaging (MRI) may be ordered.

It is important to note that the interpretation of urine tests in pregnant women can be

challenging, as some changes in urine chemistry during pregnancy can mimic the

presence of infection. Therefore, careful consideration of clinical presentation and

laboratory findings is essential to ensure accurate diagnosis and appropriate

management. [11]

Figure 6: Urine Culture
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3.1. Types of antibiotics used to treat UTIs in pregnancy

Urinary tract infections (UTIs) are a common bacterial infection that can occur during

pregnancy. Antibiotics are the primary treatment for UTIs, and several types of

antibiotics are considered safe to use during pregnancy. The following are some

examples of antibiotics used to treat UTIs in pregnancy:

1. Nitrofurantoin - This is an antibiotic commonly used to treat UTIs during

pregnancy. It is considered safe and effective, especially during the second and

third trimesters.

2. Cephalexin - This is a first-generation cephalosporin antibiotic that can be used

to treat UTIs during pregnancy. It is considered safe and effective, especially

during the first trimester.

3. Amoxicillin - This is a penicillin antibiotic that is commonly used to treat UTIs

during pregnancy. It is considered safe and effective, especially during the

second and third trimesters.

4. Ampicillin - This is another penicillin antibiotic that can be used to treat UTIs

during pregnancy. It is considered safe and effective, especially during the

second and third trimesters.

5. Trimethoprim-sulfamethoxazole - This is a combination antibiotic that can be

used to treat UTIs during pregnancy. It is considered safe and effective,

especially during the first trimester. [12]

It's important to note that the choice of antibiotic and dosage will depend on various

factors, including the severity of the infection, the gestational age of the fetus, and the

patient's medical history. It's crucial to consult with a healthcare provider before

taking any antibiotics during pregnancy. [13]
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3.2. Safety considerations of antibiotic use in pregnancy

Antibiotics are commonly prescribed during pregnancy to treat and prevent urinary

tract infections (UTIs). [14] However, there are safety considerations to be aware of

when using antibiotics in pregnant women.

1. Certain antibiotics such as tetracyclines and fluoroquinolones should be

avoided during pregnancy due to their potential to harm the developing fetus.

[15]

2. Prolonged or repeated use of antibiotics during pregnancy can increase the risk

of antibiotic resistance in both the mother and the child. [16]

3. Antibiotics can alter the composition of the gut microbiome, which may have

long-term health implications for both the mother and the child. [17]

4. Some studies suggest a potential link between antibiotic use during pregnancy

and an increased risk of childhood asthma and allergies. [18,19]

Therefore, it is important to consider the potential risks and benefits of antibiotic use

in pregnancy and to explore alternative approaches for preventing and managing UTIs

during pregnancy. [20] These may include cranberry products, probiotics, and lifestyle

modifications such as increasing fluid intake and practicing good hygiene. [21]

Overall, while antibiotics can be effective in treating and preventing UTIs during

pregnancy, healthcare providers should weigh the potential risks and benefits and

consider alternative approaches when appropriate.
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3.3. Guidelines for antibiotic use in pregnant women with UTIs

1. The American College of Obstetricians and Gynecologists recommends

treating UTIs in pregnant women with antibiotics that are safe for use during

pregnancy, such as amoxicillin, nitrofurantoin, or cephalexin. [22]

2. The National Institute for Health and Care Excellence advises that in pregnant

women with uncomplicated lower UTIs, nitrofurantoin and fosfomycin are the

first-line antibiotics, while trimethoprim should be avoided during the first

trimester. [23]

3. The Centers for Disease Control and Prevention recommends treating pregnant

women with UTIs with antibiotics for 3-7 days, and lists amoxicillin,

nitrofurantoin, and cephalexin as safe options. [24]

4. The American Academy of Pediatrics advises that amoxicillin,

amoxicillin-clavulanate, and cefuroxime are safe options for treating UTIs in

pregnant women. [25]

5. The European Association of Urology recommends nitrofurantoin and

fosfomycin as first-line antibiotics for uncomplicated lower UTIs in pregnant

women, and advises against using trimethoprim during the first trimester. [26]

6. Public Health England advises that in pregnant women with UTIs,

nitrofurantoin and amoxicillin are safe options, while trimethoprim and

quinolones should be avoided. [27]
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4.1. Non-antibiotic approaches to prevent and manage UTIs in pregnancy

There are several ways, where antibiotics are not needed to prevent and manage UTIs

in pregnancy. Some of them are:

1. Increasing fluid intake can help flush out bacteria from the urinary tract and

reduce the risk of UTIs. [28]

2. Probiotics, specifically lactobacillus strains, may help prevent UTIs by

promoting the growth of beneficial bacteria in the vagina and urinary tract. [29]

3. Cranberry products, such as juice or supplements, may reduce the risk of UTIs

by preventing bacteria from adhering to the urinary tract walls. [30]

4. D-mannose, a type of sugar found in some fruits, may help prevent and treat

UTIs by preventing bacteria from adhering to the urinary tract walls. [31]

5. Pelvic floor exercises, such as Kegels, may help prevent UTIs by improving

urinary tract health and reducing the risk of urinary retention. [32]

Figure 7: Carnberry
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Figure 8: D-mannose contained food

4.2. Evidence for alternative approaches in preventing and managing UTIs
in pregnancy

Here is some evidence for alternative approaches in preventing and managing UTIs in

pregnancy:

1. A systematic review of 28 studies found that cranberry products, specifically

cranberry juice and cranberry capsules, significantly reduced the incidence of

UTIs in women. [33]

2. A randomized controlled trial of pregnant women found that probiotics

containing Lactobacillus rhamnosus GR-1 and Lactobacillus reuteri RC-14

reduced the incidence of UTIs compared to placebo. [34]
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3. A randomized controlled trial of pregnant women found that daily consumption

of 2 grams of D-mannose powder significantly reduced the incidence of UTIs

compared to placebo. [35]

4. A randomized controlled trial of women with recurrent UTIs found that pelvic

floor muscle training, specifically biofeedback-assisted pelvic floor muscle

training, reduced the number of UTIs compared to standard care. [36]

5. A randomized controlled trial of pregnant women found that a daily intake of

500mg of vitamin C reduced the incidence of UTIs. [37]

6. A systematic review of 10 studies found that acupuncture may be effective in

preventing recurrent UTIs in women. [38]

7. A randomized controlled trial of pregnant women found that a probiotic

containing Lactobacillus acidophilus and Bifidobacterium bifidum reduced the

incidence of UTIs compared to placebo. [39]

8. A randomized controlled trial of pregnant women found that topical application

of probiotics containing Lactobacillus crispatus and Lactobacillus jensenii

reduced the incidence of UTIs compared to placebo. [40]

4.3. Safety considerations of alternative approaches in pregnancy

1. Vitamin C supplements in doses of up to 2000mg/day have been considered

safe for pregnant women, but doses higher than this may increase the risk of

adverse effects. [41]

2. Acupuncture is generally considered safe during pregnancy, but it should be

performed by a licensed and qualified practitioner to avoid the risk of infection

and other adverse events. [42]

3. Probiotics are generally considered safe during pregnancy, but the safety and

efficacy of specific strains and combinations of strains have not been fully
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established. Pregnant women should consult with their healthcare provider

before taking probiotics. [43]

4. Topical probiotic applications are generally considered safe, but pregnant

women should avoid products containing potentially harmful ingredients such

as parabens, phthalates, and fragrance. [44]
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5.1. Recommendations for the prevention of UTIs in pregnancy

Here are some recommendations for the prevention of UTIs in pregnancy:

1. Encouraging pregnant women to drink plenty of water and other fluids to stay

well hydrated. Adequate hydration can help flush out bacteria from the urinary

tract. [45]

2. Educating pregnant women on the importance of wiping from front to back

after using the toilet. This helps prevent the spread of bacteria from the anal

area to the urethra.

3. Advising pregnant women to urinate frequently, especially after sexual activity.

This can help prevent the buildup of bacteria in the bladder.

4. Encouraging the use of mild, unscented soaps and avoiding the use of douches

and other products that may irritate the genital area. Irritation can increase the

risk of UTIs. [46]

5. Considering the use of cranberry products, such as juice or supplements, which

may help prevent UTIs by preventing bacteria from adhering to the urinary

tract. [47]

5.2. Evidence-based approaches for UTI prevention in pregnancy

1. Cranberry products: A Cochrane review of 24 studies found that cranberry

products may reduce the incidence of UTIs in women with recurrent UTIs. [48]

However, there is limited evidence on the use of cranberry products in pregnant

women specifically. [49]

2. Probiotics: A systematic review and meta-analysis of 9 studies found that

probiotics reduced the risk of UTIs in pregnant women. [50] However, the

quality of evidence was deemed low to moderate
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3. Antibiotic prophylaxis: A randomized controlled trial of 200 pregnant women

with asymptomatic bacteriuria found that antibiotic prophylaxis reduced the risk of n

pyelonephritis, preterm delivery, and low birth weight. [51]

4. Behavioral interventions: A randomized controlled trial of 140 pregnant

women found that behavioral interventions, including fluid intake, voiding after

intercourse, and wiping from front to back, reduced the incidence of UTIs. [52]

5.3. Education and counseling for pregnant women with UTI risk factors

Education and counseling on UTI prevention and hygiene practices have been shown

to be effective in reducing the risk of UTIs in pregnant women. Studies have

demonstrated that providing pregnant women with information on UTI symptoms, risk

factors, and prevention strategies can lead to a significant reduction in the incidence of

UTIs. [53]

Encouraging pregnant women to maintain good personal hygiene practices, such as

wiping from front to back after using the toilet and washing the genital area with mild

soap and water, can also reduce the risk of UTIs. [54]

Increasing fluid intake and urination frequency has also been recommended as a

preventative measure for UTIs during pregnancy.

Furthermore, regular prenatal care and urine screening for asymptomatic bacteriuria in

pregnant women can aid in early detection and treatment of UTIs, thereby preventing

potential complications. [55]
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6.1. Summary of key findings

Urinary tract infections (UTIs) are a common complication of pregnancy, and

antibiotic treatment is the standard approach for management. However, antibiotic use

in pregnancy requires careful consideration due to potential safety concerns.

Therefore, alternative approaches for UTI prevention and management in pregnancy

are being investigated.

Several non-antibiotic approaches, such as cranberry products, probiotics, and vaginal

microbiome modification, have been studied for their potential in preventing UTIs in

pregnancy. Although some studies have shown promising results, more research is

needed to confirm their effectiveness.

Education and counseling for pregnant women with UTI risk factors are recommended

to promote early recognition and treatment of UTIs. This can also include promoting

healthy habits, such as hydration and regular voiding.

However, if antibiotic treatment is necessary, current guidelines recommend safe

antibiotics, such as nitrofurantoin and cephalexin. Close monitoring and follow-up are

also important to ensure optimal management and prevent potential complications.

In summary, the prevention and management of UTIs in pregnancy require a

multidisciplinary approach, including both pharmacologic and non-pharmacologic

interventions. The ultimate goal is to ensure safe and effective management while

minimizing potential risks to the mother and fetus. [56]

6.2. Limitations of the review

There are several limitations of this review paper that should be acknowledged. Firstly,

although a comprehensive search strategy was used, it is possible that some relevant

studies may have been missed. Additionally, the quality of the evidence varied

between studies, with some studies being of higher quality than others.
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Furthermore, many of the studies included in this review were conducted in

high-income countries, and it is unclear whether the findings can be extrapolated to

low- and middle-income countries. Finally, while alternative approaches to antibiotic

use in the prevention and management of UTIs in pregnancy were discussed, more

research is needed to determine the effectiveness and safety of these approaches.

Overall, the findings of this review should be interpreted with caution, and further

research is needed to better understand the optimal strategies for preventing and

managing UTIs in pregnant women.

In addition to the limitations mentioned above, there are several other potential

limitations of this review paper.

Firstly, the review primarily focused on the use of antibiotics and alternative

approaches to prevent and manage UTIs in pregnant women. However, there are other

factors that may influence the development and recurrence of UTIs in this population,

such as genetic predisposition, sexual behavior, and anatomical abnormalities. These

factors were not extensively explored in this review, and future research should aim to

consider these additional factors.

Secondly, the review did not extensively examine the potential adverse effects of

antibiotics on pregnancy outcomes, such as preterm birth, low birth weight, and

congenital abnormalities. While some studies were included that investigated these

outcomes, further research is needed to fully understand the potential risks associated

with antibiotic use in pregnancy.

Finally, the review focused on the prevention and management of UTIs in pregnant

women, but did not consider the impact of UTIs on maternal and fetal health

outcomes. While the review did briefly discuss the potential complications of UTIs in

pregnancy, such as pyelonephritis and sepsis, future research should explore the

potential long-term effects of UTIs on maternal and fetal health outcomes.

Despite these limitations, this review provides a comprehensive overview of the

current evidence on the use of antibiotics and alternative approaches to prevent and
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manage UTIs in pregnant women. Future research should aim to address the

limitations of this review and build on the existing evidence base to optimize the

prevention and management of UTIs in this population.

6.3. Implications for clinical practice and research

The findings of this review paper have important implications for both clinical practice

and future research in the field of UTI prevention and management in pregnancy.

1. Clinical practice: Given the potential risks associated with antibiotic use in

pregnancy, healthcare providers should consider non-antibiotic approaches for

preventing and managing UTIs in pregnant women. This includes promoting

good hygiene practices, increasing fluid intake, and using cranberry products or

other natural supplements with proven efficacy. It is also important to identify

and address risk factors for UTIs in pregnant women, such as diabetes, sexual

activity, and urinary tract abnormalities, through education and counseling. [57]

2. Research: Further research is needed to evaluate the effectiveness and safety of

non-antibiotic approaches for UTI prevention and management in pregnancy.

Long-term studies are needed to assess the efficacy of cranberry products and

other natural supplements, as well as the optimal dosages and treatment

durations. Additionally, more research is needed to identify novel approaches

for preventing and managing UTIs in pregnant women, such as probiotics and

vaccines. [58]

3. Collaboration between healthcare providers: Healthcare providers should work

together to promote a holistic approach to UTI prevention and management in

pregnant women. This includes collaboration between obstetricians, primary

care physicians, and urologists, as well as involving patients in their own care.

[59]
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4. Education for patients: Pregnant women should be educated about the potential

risks associated with antibiotic use during pregnancy, as well as non-antibiotic

approaches for preventing and managing UTIs. This includes proper hygiene

practices, increased fluid intake, and the use of cranberry products or other

natural supplements. [60]
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