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INTRODUCTION — Urinary tract infections (UTIs) are common in pregnant women. By convention, UTI is defined

either as a lower tract (acute cystitis) or upper tract (acute pyelonephritis) infection. UTIs (acute cystitis and

pyelonephritis) and asymptomatic bacteriuria in pregnant women will be reviewed here.

ASYMPTOMATIC BACTERIURIA — The term asymptomatic bacteriuria refers to the presence of a positive urine

culture in an asymptomatic person.

Epidemiology — Bacteriuria occurs in 2 to 7 percent of pregnancies, particularly in multiparous women, a similar

prevalence as seen in nonpregnant women. The organisms are also similar in species and virulence factors in

pregnant and nonpregnant women. Thus the basic mechanism of entry of bacteria into the urinary tract is likely to

be the same for both groups [1]. (See "Approach to the adult with asymptomatic bacteriuria".)

Bacteriuria often develops in the first month of pregnancy and is frequently associated with a reduction in

concentrating ability, suggesting involvement of the kidney [2]. The smooth muscle relaxation and subsequent

ureteral dilatation that accompany pregnancy are thought to facilitate the ascent of bacteria from the bladder to the

kidney. As a result, bacteriuria during pregnancy has a greater propensity to progress to pyelonephritis (up to 40

percent) than in nonpregnant women [3-5]. (See "Renal and urinary tract physiology in normal pregnancy".)

Bacteriuria has been associated with an increased risk of preterm birth, low birth weight, and perinatal mortality

[4,6-9]. As an example, a review of over 50,000 pregnancies between 1959 and 1966 showed that women with

bacteriuria and/or pyuria (no comment on the presence or absence of symptoms) in the last two weeks of

pregnancy had a higher rate of perinatal mortality from a variety of causes than noninfected women [6]. Studies

have also shown that treatment of bacteriuria during pregnancy reduces the incidence of these complications [4,10-

14] and lowers the long-term risk of sequelae following asymptomatic bacteriuria [15].

Diagnosis — The diagnosis of asymptomatic bacteriuria should be based on culture of a urine specimen collected

in a manner that minimizes contamination. For asymptomatic women, bacteriuria is defined as two consecutive

voided urine specimens with isolation of the same bacterial strain in quantitative counts of ≥10  cfu/mL or a single

catheterized urine specimen with one bacterial species isolated in a quantitative count of ≥10  cfu/mL [16]. In

clinical practice, however, only one voided urine specimen is typically obtained, and treatment is usually started in

women with ≥10  cfu/mL without obtaining a confirmatory repeat culture.

The optimal method for collecting a voided urine sample for evaluation of bacteriuria is not known. In order to

minimize contamination of the voided specimen, it is generally recommended that the patient collect a clean-catch

(after local cleansing of the urethral meatus and surrounding mucosa) midstream (collection of the second portion of

the voided urine after discarding the initial stream) specimen. In a study of 113 asymptomatic pregnant women,

each was instructed to collect a midstream sample from the first concentrated morning urine, a midstream sample,

and a clean-catch midstream sample, in that order, over the course of a day [17]. Rates of mixed growth and

growth of skin flora on culture in midstream urine were comparable with those observed in the morning and clean-

catch samples. Overall rates of contamination were high in all three samples, and the women were tested at a
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mean of 32 weeks of gestation as opposed to the recommended period of 16 weeks. Nonetheless, findings from

this and other studies [18,19] suggest that collection of a clean-catch voided urine specimen is of little value.

Instructing women to spread their labia and collect a midstream urine seems most reasonable when collecting a

voided urine specimen for culture. Routine catheterization to screen for bacteriuria is not warranted due to the risk

of introducing infection. (See "Sampling and evaluation of voided urine in the diagnosis of urinary tract infection in

adults".)

Proper handling and processing of the specimen is crucial to avoid false-positive results. Isolation of more than one

species or the presence of Lactobacillus or Propionibacterium may indicate a contaminated specimen. Isolation of

Lactobacillus warrants treatment if it is the only organism isolated in consecutive urine cultures with high colony

counts, although the significance in pregnancy is not known. (See "Microbiology specimen collection and

transport".)

Multiple studies have been performed to assess whether rapid screening tests, such as dipstick, enzymatic

screen, reagent strip, or interleukin-8, might have comparable sensitivity, specificity, and predictive value to urine

culture for the detection of asymptomatic bacteriuria in pregnant women [20-22]. These methods do not come close

to urine culture in terms of sensitivity and specificity and should not be used [20-22]. In addition, cultures are useful

in guiding therapy. This can be particularly important in pregnancy, during which the number of safe treatment

alternatives is reduced.

Screening for asymptomatic bacteriuria should be performed at 12 to 16 weeks gestation (or the first prenatal visit,

if that occurs later) [23]. Rescreening is generally not performed in low-risk women, but can be considered in

women at high risk for infection (eg, presence of urinary tract anomalies, hemoglobin S, or preterm labor). (See

"Initial prenatal assessment and first trimester prenatal care".)

Treatment — We are in agreement with the 2005 Infectious Diseases Society of America (IDSA) guidelines for the

diagnosis and treatment of asymptomatic bacteriuria in adults, which recommend screening and treatment for a

positive culture in pregnancy [16].

Maternal fetal benefits — Early screening for and treatment of asymptomatic bacteriuria in pregnancy has

maternal and fetal benefits [5,11-13]. This was illustrated in a Cochrane review of 14 randomized trials of

asymptomatic bacteriuria in pregnant women that compared the outcome with antibiotic therapy with placebo or no

treatment [5]. Antibiotic therapy was significantly more likely to clear asymptomatic bacteriuria (odds ratio [OR]

0.25, 95% CI 0.14-0.48) and to lower the incidence of pyelonephritis (OR 0.23, 95% CI 0.13-0.41).

Drug safety — Much of the information regarding the safe use of antibiotics during pregnancy was obtained

decades ago, before pregnant women were excluded from drug studies because of concerns about risk to the fetus.

Thus, there is little information about the safety of many newer antibiotics in pregnancy.

It is generally accepted that penicillins and cephalosporins (FDA category B) are safe in pregnancy. However, drugs

with very high protein binding, such as ceftriaxone, may be inappropriate the day before parturition because of the

possibility of bilirubin displacement and subsequent kernicterus.

Nitrofurantoin (FDA category B) and sulfonamides (FDA category B) have been associated with birth defects in a

case control study [24]. These findings should be interpreted with caution as multiple comparisons involving small

numbers of affected exposed infants may have led by chance to the observed small increase in odds ratios. The

safest course is to avoid using nitrofurantoin in the first trimester if another antibiotic that is safe and effective is

available. This is discussed further separately. (See "Initial prenatal assessment and first trimester prenatal care",

section on 'Medications'.)

Nitrofurantoin has also been reported to cause hemolytic anemia in the mother and fetus with G-6PD deficiency

[25]. The risk of hemolytic anemia is estimated to be only 0.0004 percent of cases, but its use should be avoided

near term for this reason [26,27].

Sulfonamides should be avoided in the last days before delivery because they can increase the level of unbound
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bilirubin in the neonate, although kernicterus related solely to in utero sulfonamide exposure has never been

reported.

Trimethoprim (FDA category C) is generally avoided in the first trimester because it is a folic acid antagonist, has

caused abnormal embryo development in experimental animals, and some case control studies have reported a

possible association with a variety of birth defects [24]. However, it is not a proven teratogen in humans. Women

are routinely prescribed folic acid supplementation during pregnancy; this may be particularly important in those

who are taking trimethoprim. Additional evaluation of the safety of trimethoprim in human pregnancy is needed. The

safest course is to avoid using trimethoprim in the first trimester if another antibiotic that is safe and effective is

available.

Fosfomycin (FDA category B) is considered safe in pregnancy [28].

Fluoroquinolones (FDA category C) and tetracyclines (FDA category D) are contraindicated during pregnancy.

Use of antibiotics in pregnancy is discussed further separately. (See "Initial prenatal assessment and first trimester

prenatal care", section on 'Medications'.)

Regimens — Short course antibiotic therapy is usually effective in eradicating asymptomatic bacteriuria of

pregnancy [29-31]. Treatment with a single dose of fosfomycin has also been employed successfully. In three trials

comparing this drug with other therapies administered for a longer time, eradication of the organism was

comparable (77 to 94 percent versus 68 to 94 percent) [32]. However, such trials have not had sufficient power to

determine which of the following antimicrobial regimens is most effective [33].

Since antibiotic resistance to oral antimicrobials can be substantial among urinary isolates, antimicrobial

susceptibility testing should be performed and an appropriate antimicrobial selected accordingly.

We recommend any of the following regimens (if the organism is susceptible). We recommend short regimens to

minimize antimicrobial exposure to the fetus:

Sulfonamides can be used in pregnancy, but resistance among uropathogens is high and they offer no advantage

over the other agents listed above. In general, sulfonamides should be withheld in the last days prior to delivery.

Sulfonamides are readily transferred across the placenta and can displace bilirubin from plasma binding sites in the

newborn, with the theoretical concern of increased risk for kernicterus.

Fluoroquinolones should be AVOIDED in pregnancy.

Extended-spectrum beta-lactamase-producing strains — Infections caused by extended-spectrum beta-

lactamase (ESBL)-producing strains are increasing in number, even in uncomplicated urinary tract infections (UTIs)

[34,35]. Nitrofurantoin and fosfomycin are active in vitro against many such strains [35,36]. Moreover, in a case-

control study including 113 patients with ESBL E. coli UTIs, no resistance to fosfomycin was detected and clinical

cure rates were high (93 percent) [37].

Follow-up — A follow-up culture for test of cure should be obtained a week after completion of therapy; up to

30 percent of women fail to clear asymptomatic bacteriuria following short-course therapy [8]. We usually repeat

urine cultures monthly until completion of the pregnancy to evaluate for persistent or recurrent bacteriuria. If the

follow-up culture is positive [≥10  cfu/mL] with the same species of bacteria (persistent bacteriuria), another course

of antimicrobial based on susceptibility data should be administered: either the same antimicrobial in a longer

course (eg, seven days, if a three-day regimen was used previously) or a different antimicrobial in a standard

Nitrofurantoin (100 mg orally every 12 hours for five days) (see 'Drug safety' above)●

Amoxicillin (500 mg orally every 12 hours for three to seven days)●

Amoxicillin-clavulanate (500 mg orally every 12 hours for three to seven days)●

Cephalexin (500 mg orally every 12 hours for three to seven days)●

Fosfomycin (3 g orally as a single dose)●
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regimen. If the follow-up culture is positive with a different species or if the follow-up culture is not positive [<10

cfu/mL], but then a subsequent follow-up culture is positive (with the same or different species), both scenarios

imply recurrent bacteriuria and treatment should be administered with one of the recommended regimens based on

antimicrobial susceptibility testing. True persistent bacteriuria implies initial therapy was inadequate and thus

requires modification with a different therapeutic approach than in women who develop recurrent bacteriuria.

Suppressive therapy — Suppressive therapy may be appropriate for women with bacteriuria that persists after

two or more courses of therapy. Nitrofurantoin (50 to 100 mg orally at bedtime) for the duration of the pregnancy

may be used if the organism is susceptible. Monthly cultures are not necessary if suppressive therapy is

administered; however, breakthrough bacteriuria can occur during suppressive therapy, so at least one later culture,

such as at the start of the third trimester, should be performed to ensure suppression is working. (See 'Drug safety'

above.)

If a follow-up culture is positive [≥10  cfu/mL], another course of antimicrobial based on susceptibility data should

be administered. The suppressive regimen should be reassessed and adjusted if needed

ACUTE CYSTITIS — Cystitis is a symptomatic infection of the bladder that can occur alone or can be complicated

by ascending infection and pyelonephritis. Acute cystitis in the pregnant woman is generally considered to be

complicated.

Epidemiology — Acute cystitis occurs in approximately 1 to 2 percent of pregnant women [38,39]. No correlation

has been established between acute cystitis of pregnancy and increased risk of low birth weight, preterm delivery or

pyelonephritis [7], perhaps because pregnant women with symptomatic urinary tract infection (UTI) usually receive

treatment.

Diagnosis — A urine culture should be performed in pregnant women with symptoms of acute cystitis. Relatively

low colony counts have been noted to be significant in symptomatic non-pregnant women, although studies to

define thresholds representing significant bacteriuria in pregnant women have not been performed. In women with

uncomplicated cystitis, coliform colony counts in voided urine as low as 10  cfu/mL have been noted to reflect

bladder infection [40]. However, most clinical laboratories do not routinely quantify urine isolates to 10  cfu/mL, so it

is reasonable to use a quantitative count ≥10  cfu/mL in a symptomatic pregnant woman as an indicator of

symptomatic UTI.

The spectrum of isolates recovered from pregnant women with asymptomatic bacteriuria and symptomatic UTI is

similar to that in nonpregnant women. (See "Acute uncomplicated cystitis and pyelonephritis in women", section on

'Microbiology'.)

Treatment — Pregnant women with acute cystitis should be treated with a three to seven day course of antibiotics

as long as they do not have symptoms suggestive of pyelonephritis (eg, flank pain, nausea/vomiting, fever [>38ºC],

and/or costovertebral angle tenderness). Although there are limited data in pregnant women, there appears to be no

difference in outcome between short and long courses of therapy [8,41], and short-term therapy is associated with

decreased cost and side effects, improved compliance, and less exposure of the fetus to drugs [41].

A systematic review from the Cochrane Database analyzed agents most effective for the treatment of symptomatic

urinary tract infections (cystitis and pyelonephritis) during pregnancy in terms of cure rates, recurrent infection,

incidence of preterm delivery, and the need for a change of antibiotics [41]. All of the antibiotics studied were very

effective and complications were rare. There was not enough evidence to recommend a particular treatment

scheme.

We suggest one of the following empiric treatment regimens, pending urine culture and sensitivity testing:
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Nitrofurantoin (100 mg orally every 12 hours for five days)●

Cefpodoxime (100 mg twice daily for three to seven days)●

Amoxicillin-clavulanate (500 mg orally every 12 hours for three to seven days)●
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Other regimens include trimethoprim-sulfamethoxazole (one double strength [DS] twice daily for three days) in the

second trimester (avoid in first trimester or near term), and amoxicillin (for treatment of enterococcus; 500 mg twice

daily for seven days).

Fluoroquinolones should be AVOIDED in pregnancy.

Follow-up — A follow-up culture for test of cure should be obtained a week after completion of therapy. We

usually repeat urine cultures monthly until completion of the pregnancy to evaluate for persistent or recurrent

bacteriuria. If the follow-up culture is positive [≥10  cfu/mL] with the same species of bacteria (persistent

bacteriuria), another course of antimicrobial based on susceptibility data should be administered - either the same

antimicrobial in a longer course (eg, seven days, if a three-day regimen was used previously) or a different

antimicrobial in a standard regimen. If the follow-up culture is positive with a different species or if the follow-up

culture is not positive [<10  cfu/mL], but then a subsequent follow-up culture is positive with the same or different

species, treat with one of the recommended regimens based on antimicrobial susceptibility testing. As with

asymptomatic bacteriuria, true persistent bacteriuria implies initial therapy was inadequate and thus requires

modification, which is not the case for women who develop bacteriuria with a different organism or a true recurrence.

 

Suppressive therapy — Suppressive therapy may be appropriate for women with bacteriuria that persists after

two or more courses of therapy. Nitrofurantoin (50 to 100 mg orally at bedtime) for the duration of the pregnancy

may be used if the organism is susceptible (see 'Drug safety' above). Monthly cultures are not necessary if

suppressive therapy is administered; however, breakthrough bacteriuria can occur during suppressive therapy, so at

least one later culture, such as at the start of the third trimester, should be performed to ensure suppression is

working.

If a follow-up culture is positive [≥10  cfu/mL], another course of antimicrobial based on susceptibility data should

be administered. The suppressive regimen should be reassessed and adjusted if needed.

Recurrent infection — In women who have recurrent UTI during pregnancy, one should consider antimicrobial

prophylaxis for the duration of pregnancy. It is reasonable to use postcoital prophylaxis if the UTI is thought to be

sexually related, which is common. If the woman has other conditions that potentially increase the risk of urinary

complications during episodes of UTI (eg, diabetes or sickle cell trait), prophylaxis should be considered after the

first UTI during pregnancy. The choice of antimicrobial should be based on the susceptibility profile of the cystitis

strains. Ideally, daily or postcoital prophylaxis with low dose nitrofurantoin (50 to 100 mg PO postcoitally or at

bedtime) or cephalexin (250 to 500 mg PO postcoitally or at bedtime) can be used.

Prior recurrent UTI — A separate issue is the management of pregnant women with a history of recurrent UTIs

prior to pregnancy, a problem that is often related to sexual intercourse and treated with postcoital prophylaxis.

(See "Recurrent urinary tract infection in women", section on 'Prevention strategies'.)

The potential efficacy of postcoital prophylaxis to prevent UTIs during pregnancy was evaluated in a report of 33

women with a history of recurrent UTIs who had 39 pregnancies [42]. The women were treated with a single

postcoital dose of either cephalexin (250 mg) or nitrofurantoin (50 mg). Only one UTI occurred during pregnancy;

this was in sharp contrast to 130 UTIs during a mean observation period of seven months before prophylaxis.

As a result, we recommend postcoital prophylaxis in pregnant women who have recurrent UTIs that appear to be

temporally related to sexual intercourse. The preferred regimen is a single postcoital dose of either cephalexin (250

mg) or nitrofurantoin (50 mg).

ACUTE PYELONEPHRITIS — Acute pyelonephritis is suggested by flank pain, nausea/vomiting, fever (>38ºC),

and/or costovertebral angle tenderness and may occur in the presence or absence of cystitis symptoms. (See

"Acute uncomplicated cystitis and pyelonephritis in women".)

Fosfomycin (3 g orally as a single dose)●
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Epidemiology — Although the prevalence of asymptomatic bacteriuria in pregnant women is similar to that in

nonpregnant women [8,16], as many as 30 to 40 percent of pregnant women with untreated asymptomatic

bacteriuria will develop symptomatic urinary tract infection (UTI), including pyelonephritis, during pregnancy. This

risk is reduced by 70 to 80 percent if bacteriuria is eradicated [5,16]. (See 'Asymptomatic bacteriuria' above.)

The incidence of acute pyelonephritis in pregnancy in the setting of routine prenatal screening for asymptomatic

bacteriuria was examined in a prospective study of a general obstetric population [43]. During the two year study

period, 440 cases of acute pyelonephritis were identified in 32,282 pregnant women (14 per 1000 deliveries). The

risk appeared to be modestly increased in nulliparous women. The majority of cases occurred in the second

trimester (53 percent compared with 21 and 26 percent in the first and third trimester, respectively). However,

maternal morbidity and obstetric outcomes do not appear to differ by trimester; first trimester pyelonephritis should

be treated aggressively to reduce the risk of adverse outcomes [44].

In a retrospective study, the incidence of acute pyelonephritis in pregnant sickle cell trait patients was significantly

higher than that in matched control patients (2.4 versus 0.7 percent) [45]. Other clinical characteristics that have

been associated with acute pyelonephritis during pregnancy include age <20 years, smoking, late presentation to

care, and pre-existing (not gestational) diabetes [46].

Pathogenesis — The predisposition for pyelonephritis during pregnancy is primarily due to pregnancy-related

anatomic changes in the urinary tract, such as pressure on the bladder from the enlarging uterus and an increase in

the size of the ureters due to smooth muscle relaxation. In addition, the immunosuppression of pregnancy may

contribute. As an example, mucosal interleukin-6 levels and serum antibody responses to E. coli antigens appear

to be lower in pregnant women [47]. (See "Renal and urinary tract physiology in normal pregnancy".)

Microbiology — In the prospective study of the general obstetric population mentioned above, E. coli accounted

for approximately 70 percent of cases [43]. Other organisms responsible for infection included Klebsiella or

Enterobacter (3 percent each), Proteus (2 percent), and gram-positive organisms, including group B Streptococcus

(10 percent).

Clinical manifestations — The clinical presentation of acute pyelonephritis is similar in pregnant and nonpregnant

women. Pregnant women may become quite ill and are at risk for both medical and obstetrical complications from

the disease. (See "Acute uncomplicated cystitis and pyelonephritis in women".)

The frequency with which complications occur was evaluated in the prospective study of a general obstetric

population described above [43]. Complications included anemia (23 percent), bacteremia (17 percent in the

minority of patients who were tested), respiratory insufficiency (7 percent), and renal dysfunction (2 percent). The

mechanism of anemia is not well understood but hemolysis, perhaps mediated by endotoxin, may be important

[48].

It has been estimated that as many as 20 percent of women with severe pyelonephritis develop complications that

include septic shock syndrome or its variants, such as acute respiratory distress syndrome (ARDS) [49-51]. Acute

renal failure associated with microabscesses and suppurative pyelonephritis has been described in isolated cases,

independent of sepsis [52]. (See "Acute kidney injury (acute renal failure) in pregnancy".)

Pregnancy outcomes — Many studies have described a relationship between maternal urinary tract infection,

particularly asymptomatic bacteriuria, and adverse pregnancy outcomes (eg, preterm birth, low birthweight)

[5,8,53,54]. It has been suggested that acute pyelonephritis has a similar association [53,54], but the strength of

this association is not known because of confounding variables such as socioeconomic status and previous

preterm delivery.

As examples, a case control study of over 15,000 pregnant women found an increased risk of preeclampsia in

association with either asymptomatic bacteriuria or symptomatic UTI infection, (adjusted odds ratio [OR] 1.22

[1.03–1.45]) [55]. Furthermore, in an 18-year retrospective study of over 500,000 singleton pregnancies followed at a

large health care system in the United States, the rate of preterm birth, primarily between weeks 33 and 36, was
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higher among the 2894 women who had pyelonephritis during pregnancy (10.3 versus 7.9 percent among those who

did not, OR 1.3, 95% CI 1.2-1.5) [46]. There were no differences in stillbirth or neonatal death.

Treatment — Based upon the higher risk of complications in pregnant women, pyelonephritis has traditionally

been treated with hospitalization and intravenous antibiotics until the woman is afebrile for 24 hours and

symptomatically improved [56]. Some investigators have questioned the value of obtaining routine blood cultures in

pregnant women with pyelonephritis [57]. Although there is no evidence that bacteremia portends a worse

prognosis or requires longer therapy in an otherwise healthy pregnant woman with pyelonephritis, it is reasonable to

obtain blood cultures in those with signs of sepsis or serious underlying medical conditions such as diabetes.

Pyelonephritis is not itself an indication for delivery. If induction of labor or cesarean delivery for standard obstetrical

indications is planned in a patient on treatment for pyelonephritis, we favor waiting until the patient is afebrile, as

long as delaying the delivery is relatively safe for the mother and fetus.

Empiric antibiotics — The initial choice of antibiotics should be guided by local microbiology and susceptibility

data. Parenteral beta-lactams are the preferred antibiotics (table 1). Fluoroquinolones and aminoglycosides should

be avoided in pregnancy.

The efficacy of beta-lactams was demonstrated in a randomized trial of 179 pregnant women with acute

pyelonephritis before the 24th week of gestation: intravenous cefazolin or intramuscular ceftriaxone had equivalent

efficacy to intravenous ampicillin plus gentamicin [58]. Although rates of resistance to first generation

cephalosporins have generally been less than 10 percent in surveillance studies [59-62], beta-lactams (including

first generation cephalosporins) have generally been less effective than trimethoprim-sulfamethoxazole or the

fluoroquinolones for treatment of cystitis [63]. Given these data and the paucity of data evaluating narrow spectrum

cephalosporins in the treatment of pyelonephritis [63], we favor third generation cephalosporins over first or second

generation cephalosporins, such as cefazolin, for the empiric treatment of acute pyelonephritis.

In addition, aminoglycosides (US Food and Drug Administration category D) have been associated with ototoxicity

following prolonged fetal exposure [26], and therefore should be avoided unless intolerance or resistance prohibits

the use of less toxic agents.

Carbapenems are usually effective in the treatment of serious extended-spectrum beta lactamase (ESBL)-producing

strains causing infections [64]. Of note, some animal studies have shown adverse fetal effects with imipenem-

cilastatin (US Food and Drug Administration category C), so meropenem, ertapenem, or doripenem are the

preferred carbapenems for use during pregnancy.

Duration of therapy — As with nonpregnant patients with complicated pyelonephritis, pregnant women should

have definite improvement within 24 to 48 hours. Once afebrile for 48 hours, patients can be switched to oral

therapy (guided by culture susceptibility results) and discharged to complete 10 to 14 days of treatment [56].

General principles regarding the safety of antibiotics in pregnancy are discussed above. (See 'Drug safety' above.)

If symptoms and fever persist beyond the first 24 to 48 hours of treatment, a repeat urine culture and urinary tract

imaging studies should be performed to rule out persistent infection and urinary tract pathology.

Preventing recurrence — Recurrent pyelonephritis during pregnancy occurs in 6 to 8 percent of women

[58,65,66]. As a result, low dose antimicrobial prophylaxis with an agent to which the organism is susceptible is

warranted for the remainder of the pregnancy; reasonable options include nitrofurantoin (50 to 100 mg orally at

bedtime) or cephalexin (250 to 500 mg orally at bedtime) [27,56].

Monthly cultures are not necessary if preventive therapy is administered; however, breakthrough bacteriuria can

occur during preventive therapy, so we usually perform at least one later culture, such as at the start of the third

trimester, to ensure preventive therapy is working. If a follow-up culture is positive [≥10(5) cfu/mL], then a course of

antimicrobial based on susceptibility data should be administered. In addition, the preventive regimen should be

reassessed and adjusted if needed.
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Failure of outpatient therapy — Outpatient therapy of pregnant women with pyelonephritis has been

attempted in carefully selected populations (eg, absence of underlying medical conditions, anatomic abnormalities,

pregnancy complications, or signs of sepsis). However, we do not recommend initiating therapy of pyelonephritis to

pregnant women in the outpatient setting.

In two separate trials by the same group, pregnant women were randomly assigned to outpatient or inpatient

therapy with the following results [67,68].

INFORMATION FOR PATIENTS — UpToDate offers two types of patient education materials, "The Basics" and

"Beyond the Basics." The Basics patient education pieces are written in plain language, at the 5  to 6  grade

reading level, and they answer the four or five key questions a patient might have about a given condition. These

articles are best for patients who want a general overview and who prefer short, easy-to-read materials. Beyond the

Basics patient education pieces are longer, more sophisticated, and more detailed. These articles are written at the

10  to 12  grade reading level and are best for patients who want in-depth information and are comfortable with

some medical jargon.

Here are the patient education articles that are relevant to this topic. We encourage you to print or e-mail these

topics to your patients. (You can also locate patient education articles on a variety of subjects by searching on

"patient info" and the keyword(s) of interest.)

SUMMARY AND RECOMMENDATIONS — Urinary tract infections (UTIs) are common in pregnant women. By

convention, UTI is defined either as a lower tract (acute cystitis) or upper tract (acute pyelonephritis) infection. (See

'Introduction' above.)

Asymptomatic bacteriuria

In the first trial, 120 women under 24 weeks gestation were randomly assigned to receive an outpatient

regimen consisting of ceftriaxone (1 g IM daily for two days) followed by oral cephalexin (500 mg four times a

day for 10 days) or an inpatient regimen consisting of IV cefazolin followed at discharge by oral cephalexin

(500 mg PO four times a day for 10 days) [67]. Clinical responses to therapy and birth outcomes were similar

for both outpatients and inpatients. However, six patients initially treated with ceftriaxone were ultimately

admitted to the hospital for intravenous therapy. One woman developed septic shock during the emergency

department observation period.

●

The second study in women beyond 24 weeks gestation sought to determine whether early discharge and

outpatient management with cephalexin after initial hospitalization and treatment with ceftriaxone was as safe

and effective as conventional inpatient management [68]. However, 51 percent of patients either did not qualify

for outpatient management based upon study criteria or developed complications, which precluded early

discharge from the hospital.

●

th th

th th

Beyond the Basics topics (see "Patient information: Urinary tract infections in adolescents and adults

(Beyond the Basics)")

●

The term asymptomatic bacteriuria refers to the presence of a positive urine culture in an asymptomatic

person. Bacteriuria during pregnancy has a greater propensity to progress to pyelonephritis (up to 40 percent)

than in nonpregnant women. Bacteriuria has been associated with an increased risk of preterm birth, low birth

weight, and perinatal mortality. (See 'Asymptomatic bacteriuria' above and 'Epidemiology' above.)

●

The diagnosis of asymptomatic bacteriuria should be based on culture of a urine specimen collected in a

manner that minimizes contamination. Treatment is usually started in women with ≥10  cfu/mL. (See

'Diagnosis' above.)

●
5

We are in agreement with the 2005 Infectious Diseases Society of America (IDSA) guidelines for the

diagnosis and treatment of asymptomatic bacteriuria in adults, which recommend screening and treatment for

a positive culture in pregnancy. We recommend any of the following regimens (if the organism is susceptible).

●
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Acute cystitis

Pyelonephritis

We recommend short regimens to minimize antimicrobial exposure to the fetus:

Nitrofurantoin (100 mg orally every 12 hours for five days) (see 'Drug safety' above)•

Amoxicillin (500 mg orally every 12 hours for three to seven days)•

Amoxicillin-clavulanate (500 mg orally every 12 hours for three to seven days)•

Cephalexin (500 mg orally every 12 hours for three to seven days)•

Fosfomycin (3 g orally as a single dose) (see 'Regimens' above)•

A follow-up culture for test of cure should be obtained a week after completion of therapy; up to 30 percent of

women fail to clear asymptomatic bacteriuria following short-course therapy and warrant retreatment. We

usually repeat urine cultures monthly until completion of the pregnancy to evaluate for persistent or recurrent

bacteriuria. (See 'Follow-up' above.)

●

Cystitis is a symptomatic infection of the bladder that can occur alone or can be complicated by ascending

infection and pyelonephritis. Acute cystitis in the pregnant woman is generally considered to be complicated.

No correlation has been established between acute cystitis of pregnancy and increased risk of low birth

weight, preterm delivery or pyelonephritis, perhaps because pregnant women with symptomatic UTI usually

receive treatment. (See 'Acute cystitis' above and 'Epidemiology' above.)

●

A urine culture should be performed in pregnant women with symptoms of acute cystitis. It is reasonable to

use a quantitative count ≥10  cfu/mL in a symptomatic pregnant woman as an indicator of symptomatic UTI.

(See 'Diagnosis' above.)

●
3

Pregnant women with acute cystitis should be treated with a three to seven day course of antibiotics as long

as they do not have symptoms suggestive of pyelonephritis. (See 'Treatment' above.)

●

We suggest one of the following empiric treatment regimens, pending urine culture and sensitivity testing:●

Nitrofurantoin (100 mg orally every 12 hours for five days)•

Cefpodoxime (100 mg twice daily for three to seven days)•

Amoxicillin-clavulanate (500 mg orally every 12 hours for three to seven days)•

Fosfomycin (3 g orally as a single dose) (see 'Treatment' above)•

Other regimens include trimethoprim-sulfamethoxazole (one double strength tablet twice daily for three days)

in the second trimester (avoid in first trimester or near term), and amoxicillin (for treatment of enterococcus;

500 mg twice daily every 12 hours seven days). (See 'Treatment' above.)

●

Fluoroquinolones should be AVOIDED in pregnancy. (See 'Treatment' above.)●

A follow-up culture for test of cure should be obtained a week after completion of therapy. We usually repeat

urine cultures monthly until completion of the pregnancy to evaluate for persistent or recurrent bacteriuria.

(See 'Follow-up' above.)

●

Acute pyelonephritis is suggested by flank pain, nausea/vomiting, fever (>38ºC), and/or costovertebral angle

tenderness and may occur in the presence or absence of cystitis symptoms. As many as 30 to 40 percent of

pregnant women with untreated asymptomatic bacteriuria will develop symptomatic UTI, including

pyelonephritis, during pregnancy. This risk is reduced by 70 to 80 percent if bacteriuria is eradicated. (See

'Acute pyelonephritis' above and 'Epidemiology' above.)

●

http://www.uptodate.com/contents/nitrofurantoin-drug-information?source=see_link
http://www.uptodate.com/contents/amoxicillin-drug-information?source=see_link
http://www.uptodate.com/contents/amoxicillin-and-clavulanate-potassium-drug-information?source=see_link
http://www.uptodate.com/contents/cephalexin-drug-information?source=see_link
http://www.uptodate.com/contents/fosfomycin-drug-information?source=see_link
http://www.uptodate.com/contents/nitrofurantoin-drug-information?source=see_link
http://www.uptodate.com/contents/cefpodoxime-drug-information?source=see_link
http://www.uptodate.com/contents/amoxicillin-and-clavulanate-potassium-drug-information?source=see_link
http://www.uptodate.com/contents/fosfomycin-drug-information?source=see_link
http://www.uptodate.com/contents/trimethoprim-sulfamethoxazole-co-trimoxazole-drug-information?source=see_link
http://www.uptodate.com/contents/amoxicillin-drug-information?source=see_link


Ngày 16 tháng 7 năm 2014 Urinary tract infections and asymptomatic bacteriuria in pregnancy

http://www.uptodate.com/contents/urinary-tract-infections-and-asymptomatic-bacteriuria-in-pregnancy?topicKey=ID%2F8065&elapsedTimeMs=10&source=se… 10/15

Use of UpToDate is subject to the Subscription and License Agreement.

REFERENCES

1. Stenqvist K, Sandberg T, Lidin-Janson G, et al. Virulence factors of Escherichia coli in urinary isolates from
pregnant women. J Infect Dis 1987; 156:870.

2. KAITZ AL. Urinary concentrating ability in pregnant women with asymptomatic bacteriuria. J Clin Invest 1961;
40:1331.

3. Sweet RL. Bacteriuria and pyelonephritis during pregnancy. Semin Perinatol 1977; 1:25.

4. KASS EH. Bacteriuria and pyelonephritis of pregnancy. Arch Intern Med 1960; 105:194.

5. Smaill F, Vazquez JC. Antibiotics for asymptomatic bacteriuria in pregnancy. Cochrane Database Syst Rev
2007; :CD000490.

6. Naeye RL. Causes of the excessive rates of perinatal mortality and prematurity in pregnancies complicated
by maternal urinary-tract infections. N Engl J Med 1979; 300:819.

7. Millar LK, Cox SM. Urinary tract infections complicating pregnancy. Infect Dis Clin North Am 1997; 11:13.

8. Patterson TF, Andriole VT. Detection, significance, and therapy of bacteriuria in pregnancy. Update in the
managed health care era. Infect Dis Clin North Am 1997; 11:593.

9. Delzell JE Jr, Lefevre ML. Urinary tract infections during pregnancy. Am Fam Physician 2000; 61:713.

10. WHALLEY PJ, MARTIN FG, PETERS PC. SIGNIFICANCE OF ASYMPTOMATIC BACTERIURIA DETECTED
DURING PREGNANCY. JAMA 1965; 193:879.

11. Rouse DJ, Andrews WW, Goldenberg RL, Owen J. Screening and treatment of asymptomatic bacteriuria of
pregnancy to prevent pyelonephritis: a cost-effectiveness and cost-benefit analysis. Obstet Gynecol 1995;
86:119.

12. Mittendorf R, Williams MA, Kass EH. Prevention of preterm delivery and low birth weight associated with
asymptomatic bacteriuria. Clin Infect Dis 1992; 14:927.

13. Gratacós E, Torres PJ, Vila J, et al. Screening and treatment of asymptomatic bacteriuria in pregnancy
prevent pyelonephritis. J Infect Dis 1994; 169:1390.

14. Villar J, Gülmezoglu AM, de Onis M. Nutritional and antimicrobial interventions to prevent preterm birth: an
overview of randomized controlled trials. Obstet Gynecol Surv 1998; 53:575.

E. coli accounts for approximately 70 percent of cases. Other organisms responsible for infection include

Klebsiella, Enterobacter, Proteus, and gram-positive organisms, including group B Streptococcus. (See

'Microbiology' above.)

●

Based upon the higher risk of complications in pregnant women, pyelonephritis has traditionally been treated

with hospitalization and intravenous antibiotics until the woman is afebrile for 24 hours and symptomatically

improved. It is reasonable to obtain blood cultures in those with signs of sepsis or serious underlying medical

conditions such as diabetes. (See 'Treatment' above.)

●

The initial choice of antibiotics should be guided by local microbiology and susceptibility data. Parenteral

beta-lactams are the preferred antibiotics (table 1). Fluoroquinolones should be avoided in pregnancy. (See

'Empiric antibiotics' above.)

●

Once afebrile for 24 hours, patients can be switched to oral therapy (guided by culture susceptibility results)

and discharged to complete 10 to 14 days of treatment. (See 'Duration of therapy' above.)

●

Recurrent pyelonephritis during pregnancy occurs in 6 to 8 percent of women. As a result, low dose

antimicrobial prophylaxis with an agent to which the organism is susceptible is warranted for the remainder of

the pregnancy; reasonable options include nitrofurantoin (50 to 100 mg orally at bedtime) or cephalexin (250

to 500 mg orally at bedtime). (See 'Preventing recurrence' above.)

●
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GRAPHICS

Parenteral regimens for empiric treatment of pyelonephritis in

pregnancy

Antibiotic Dose, interval

Mild to moderate pyelonephritis

Ceftriaxone 1 g every 24 hours

Cefepime 1 g every 12 hours

Aztreonam* 1 g every 8 to 12 hours

 

Ampicillin

PLUS

Gentamicin•

 

1-2 g every 6 hours

 

1.5 mg/kg every 8 hours

Severe pyelonephritis with immunocompromise and/or incomplete urinary drainage

Ticarcillin-clavulanate 3.1 g every 6 hours

Piperacillin-tazobactam 3.375 g every 6 hours

Meropenem 500 mg every 8 hours

Ertapenem 1 g every 24 hours 

Doripenem 500 mg every 8 hours

Doses are for patients with normal renal function.

The treatment of urinary tract infection due to enterococcus is discussed separately.

If methicillin-resistant S. aureus (MRSA) is known or suspected, see treatment regimens

outlined separately in topics addressing MRSA management.

* Alternative in the setting of beta lactam allergy.

• Aminoglycosides have been associated with fetal ototoxicity (United States Food and Drug

Administration category D);  this regimen should be used only if intolerance precludes the use of

less toxic agents.
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