
Urinary tract infection: common, easy-to-diagnose, and rou-
tine, yet difficult to manage in an outcome-effective manner. In
fact, few infectious conditions present a greater challenge for
cost-effective antibiotic use. Accordingly, optimizing manage-
ment of patients with urinary tract infection (UTI) requires
stratifying individuals accord-
ing to severity of disease, loca-
tion of the infection, and
accounting for other, underly-
ing host risk factors.

There are many ways to
clinically stratify patients with
UTI and none is perfect. Fre-
quently, patients are classified
into such categories as uncom-
plicated UTI (cystitis), uncom-
plicated acute pyelonephritis,
complicated pyelonephritis, and
complicated UTI. There is some
overlap in these presentations,
and the need for hospitalization
vs. outpatient therapy will vary
according to the severity of the illness and preferred route for
antibiotic administration.

Fortunately, in the case of uncomplicated UTI, cure rates
are still adequate with three-day courses of attractively priced
medications such as trimethoprim-sulfamethoxazole. Treatment
failures, however, are seen in a significant percentage of these
patients, who will then require intensification of coverage with
a fluoroquinolone, such as ciprofloxacin, which remains the
gold standard for UTIs, in general. However, newer fluoro-

quinolones, such as levofloxacin and trovafloxacin, also are
available, although physicians should note differing indications
for complicated vs. uncomplicated UTI in this drug class.
Patients with systemic signs and symptoms will require IV ther-
apy, usually with a quinolone or cephalosporin.

In the concluding part of this
two-part series, Scott A. Gal-
lagher, MD, focuses on various
UTI syndromes and identifies
treatment options according to
severity, sex of the patient,
pregnancy, and other factors.
Detailed treatment tables are
provided.

—The Editor

Clinical Syndromes
Asymptomatic Bacteriuria in
Women. The overall preva-
lence of ABU in women of
childbearing age is 4-7% but
rarely is of clinical importance.

The prevalence of bacteriuria does not differ from that of age-
matched, sexually active, nonpregnant women; however, the
risk of progression to pyelonephritis in pregnant women is
greatly increased from 1.4% to 28.0%. Prevalence is doubled in
women with lower socioeconomic class, sickle cell hemoglo-
binopathies (including sickle cell trait), diabetes mellitus, and
those with anatomic abnormalities of the urinary tract. All preg-
nant women should be screened for bacteriuria in the first
trimester, preferably around 16 weeks, and treatment should be
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ment is associated with a high recurrence rate—generally by
new strains that carry the risk of being more virulent. While
there is controversy, ABU in children should generally be left
untreated as long as a child’s voiding habits and urinary tract
are otherwise normal. Some have even questioned the need for
treatment in the presence of renal scarring, as ABU caused by
bacteria with low virulence seem to protect against infection
with virulent strains. Children with voiding disorders, including
infrequent voiding, should be referred for consideration of com-
bined treatment of the voiding disorder and bacteriuria, possi-
bly followed by long-term antibiotic prophylaxis. It is impor-
tant to differentiate ABU from infection in children with neuro-
genic disorders, such as spina bifida, who are managed with
clean intermittent catheterization (CIC) and may present with
fever and coincidental but unrelated bacteriuria. Fever in these
patients is not necessarily a consequence of bacteriuria, and
alternative sources of infection should be explored. In these sit-
uations, DMSA scans may be helpful in differentiating children
with pyelonephritis from children with fever and coincidental
bacteriuria.4-6

Elderly. In older adults, routine screening and treatment
for ABU appears to be unwarranted. A relationship between
ABU and mortality in older adults has been proposed and dis-
puted. While antibiotic therapy does reduce the occurrence of
positive follow-up cultures in older ambulatory women, no
clinical advantage of treatment has been demonstrated.7 Simi-
larly, in catheterized patients, antibiotics have no effect on the
incidence of febrile episodes and are associated with a marked
increase in antibiotic-resistant organisms.8 Antibiotics may be
warranted, however, under certain conditions in catheterized
patients: isolation of bacterial strains known to cause a high
incidence of bacteremia, such as Serratia marcescens; patients
at high risk for serious complications, such as renal transplant
or granulocytopenic patients; and patients undergoing surgery,
particularly those involving the genitourinary tract or prosthe-
ses. The question of whether postcatheterization ABU should
be treated is unresolved. Most women younger than 65 years
resolve their bacteriuria spontaneously within 14 days, com-
pared with only 4% of older women. At this time, the natural
history of antibiotic therapy for post-catheterization bacteri-
uria is unclear.9

Cystitis
Women. In young, sexually active, nonpregnant woman

who have not been recently treated with antimicrobials, an
uncomplicated UTI is likely allowing for an abbreviated
workup for probable cystitis. It is important to attempt to dif-
ferentiate cystitis from vaginitis and urethritis. The usual
organisms causing acute cystitis come from a remarkably nar-
row spectrum of etiologic agents with highly predictable
antibiotic susceptibility profiles: Escherichia coli in 80%,
Staphylococcus saprophyticus in 5-15%, and occasionally
Klebsiella species, Proteus mirablis, or other microorgan-
isms.10 In patients with typical symptoms, short-course antibi-
otic therapy is given empirically for presumed cystitis.
Although localization studies indicate that as many as 30% of
patients who present clinically with a cystitis-like syndrome
may have subclinical upper urinary tract involvement, none of
the currently available localization tests are feasible or accu-

started promptly if identified. Urine culture remains the standard
for screening for bacteriuria. Early identification and irradication
are essential because of the risks associated with pyelonephritis,
including low birth weight, prematurity, anemia, gestational
hypertension, preeclampsia, amnionitis, septic shock, ARDS,
and death.1-3

Children. Infants and children with ABU represent a low-
risk group unlike those with symptomatic bacteriuria who often
develop high-grade reflux, recurrences, pyelonephritis, and
renal scarring. Untreated ABU in infants and young girls carries
a small risk of pyelonephritis but most have a tendency to spon-
taneously become abacteriuric, particularly after achieving nor-
mal voiding habits. The risk of developing acute pyelonephritis
in girls with untreated ABU is associated with a change in bac-
terial strain, often as a result of antibiotic treatment. Low-viru-
lence strains lacking the ability to adhere and cause symptoms
associated with ABU may be commensal with the host and
even protect against infection by more virulent strains. Treat-
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rate for use in practice.11 Generally, no follow-up testing is
done unless the symptoms persist or recur, which should
prompt performance of urinalysis and urine culture.12

Pregnancy. In pregnancy, the frequency of acute bacterial
cystitis is 0.3-1.3%.13 The clinical presentation of cystitis in
pregnancy may go unrecognized if the symptoms of urinary fre-
quency, urgency, nocturia, and suprapubic discomfort are attrib-
uted to the pregnancy alone. All of these complaints are com-
monly reported by pregnant women without urinary tract infec-
tions. Dysuria is the most specific complaint suggestive of cysti-
tis in pregnancy and warrants evaluation. It is important to con-
sider pyelonephritis when dysuria is present because 40% of
pregnant women with pyelonephritis also may only have symp-
toms of lower tract involvement. The diagnosis is made on the
basis of a combination of the presence of typical cystitis symp-
toms, the absence of upper urinary tract symptomatology, and
positive laboratory findings (urinalysis and urine culture). The
organisms involved are the same as in asymptomatic
bacteriuria.1,2

Children. Acute cystitis in children is not associated with
renal scarring and rarely causes any long-term morbidity. Irrita-
tive lower tract symptoms such as urgency, frequency, enuresis,
and dysuria may be seen in the absence of bacterial cystitis.
These symptoms also occur in the setting of vulvitis, urethritis,
and dysfunctional voiding, such as is seen with the urgency-fre-
quency syndrome. This self-limiting condition is manifest by
frequency and urgency during the day, without nocturia or
enuresis. Fever is not frequent, although it may be present in
infants.4

Men. Acute uncomplicated UTI in men less than 50 years
old is very uncommon and often associated with behavioral risk
factors such as lack of circumcision, having female partners col-
onized with E. coli, or engaging in anal intercourse. The same
uropathogenic strains of E. coli that cause pyelonephritis in
young women can also cause uncomplicated UTI in young men,
usually cystitis. Clinically, these infections often present as cys-
titis, but in some patients they mimic urethritis, causing urethral
discharge and urethral leukocytosis.12

Pyelonephritis
Women. The clinical spectrum of acute pyelonephritis in

young women ranges from gram-negative septicemia to a cysti-
tis-like illness with mild flank pain.14 The diagnosis of acute
pyelonephritis requires a clinical presentation of fever, chills,
and flank pain that is accompanied by positive urinalysis (bac-
teriuria and pyuria) and urine culture. In general, the term should
not be used if flank pain is absent, unless there are underlying
conditions that may preclude the presence of flank pain. Similar-
ly, in women without objective evidence of fever, one should be
alert for alternative diagnoses, including cholecystitis, pelvic
inflammatory disease, and diverticulitis.15

Pregnancy. In pregnant women, pyelonephritis is more
common during the second half of pregnancy, presumably
because of the increase in ureteral obstruction and stasis of
urine as pregnancy progresses. It is usually unilateral and pre-
dominantly right-sided as a result of uterine dextrorotation.
Hospitalization is generally recommended for these patients
because of the risk of serious complications to the mother and
fetus, however, outpatient therapy may be appropriate for

select patients at less than 24-weeks gestation.16 Complications
include pulmonary injury with respiratory insufficiency and
adult respiratory distress syndrome (ARDS), hemolysis and
significant anemia with risk for hemodynamic instability, tran-
sient renal dysfunction, perinephric cellulitis or abscess, septic
shock syndrome, and preterm labor and delivery. Additionally,
many of these women are unable to tolerate oral medications
because of nausea and vomiting. The differential diagnosis of
pyelonephritis during pregnancy primarily includes appendici-
tis (because the appendix is more superior during pregnancy),
chorioamnionitis (because it is one of the most common
obstetric infections), pneumonia, nephrolithiasis, and renal
abscess.

Routine laboratory evaluation at the time of admission
includes a complete blood count, serum electrolytes, creatinine,
and a urine culture. Blood cultures do not need to be universally
obtained in pregnant women with pyelonephritis. Although
approximately 15% of pregnant patients with pyelonephritis
have bacteremia, most do not become seriously ill, blood cul-
tures do not influence empiric therapy, results tend to parallel
those of the urine cultures, and rare discrepant results do not
alter the clinical management. Blood cultures should be reserved
for women who appear septic, have medical complications, or
are not responding to conventional antibiotic therapy. A shielded
chest x-ray and arterial blood gas should be obtained in patients
with signs of respiratory compromise, such as tachypnea or dys-
pnea. Fetal exposure to radiation is minimal with a shielded
chest x-ray and no adverse sequelae have been associated with
this study. The patient is kept intravenously hydrated with either
normal saline or Ringer’s solution to ensure urine output of at
least 30-50 mL per hour. A Foley catheter is unnecessary for
measuring urine output and may, in fact, be a source of infec-
tion. Bladder catheterization should be reserved for those who
are seriously ill. If preterm labor is already present or develops
during hospitalization, transfer to a hospital with a level III nurs-
ery may be indicated in case delivery ensues.1,2,13

Children. Pyelonephritis represents the most severe type of
UTI in children, and is associated with obstructive uropathy or
vesicoureteral reflux in approximately 50% of patients. There is
potential for significant morbidity and irreversible renal damage.
While older children typically present with fever and flank pain
or tenderness, infants and young children may present only with
nonspecific symptoms, such as irritability, poor feeding, failure
to gain weight, vomiting, and diarrhea. Fever may be absent in
neonates, but is usually present in most infants and children.
Localization studies, such as DMSA renal scans, suggest that
laboratory and clinical findings have high false-negative rates,
making accurate diagnosis of pyelonephritis difficult, particular-
ly in younger children.4 For these reasons, diagnosis and treat-
ment are often delayed, increasing the risk of renal sequelae,
such as renal scarring.    

Recurrent Infection 
Females. The vast majority of recurrent UTIs in women are

the result of reinfection. The initial infecting strain may persist
in the fecal reservoir after elimination from the urinary tract and
may subsequently recolonize the introitus and bladder, resulting
in recurrent UTI. Reinfection is common among women, even
in those without evidence of genitourinary tract abnormalities,
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which occur in approximately 30-50% within one year after ini-
tial infection. Recurrence is approximately 20-30 times more
likely with acute cystitis than pyelonephritis.17 Occasionally,
recurrences are caused by a persistent focus of infection. Causes
of bacterial persistence in women include noncompliance, inad-
equate antibiotic coverage, acquired or pre-existing bacterial
resistance, infected renal calculi, infected paraurethral glands,
papillary necrosis (analgesic abuse), and genitourinary tract
abnormalities such as ureteral duplication, urothelial polyp,
atrophic kidney, urethral diverticula, ureteral stump, urachal
cyst, enterovesical or vesicovaginal fistula, and medullary
sponge kidney.18

Children. Recurrent infection is common in children,
occurring in 18% of male and 26% of female infants, and 32%
of boys and 40% of girls in potty-training and school age
groups. Recurrent UTI in children is usually caused by rein-
fection, and only rarely as the result of a persistent infected
focus. Identification is important because of the need for
imaging (if not performed following the first UTI) and man-
agement of vesicoureteral reflux or voiding dysfunction. Sus-
picion of a persistent focus in a child who is not improving is
an indication for imaging studies to evaluate the possibility of
genitourinary tract abnormality or perinephric or renal
abscess. Rarely, a CT may be indicated to evaluate for seg-
mental involvement in pyelonephritis (lobar nephronia).
Recurrences more than one year after the initial infection are
rare in infants and uncommon in older children, with most
occurring within the first year.19

Treatment
Asymptomatic Bacteriuria. With the exception of pregnan-

cy and surgery, treatment of ABU is generally not indicated. In
pregnancy, a mother’s chance of developing pyelonephritis is
reduced 80% if she receives antibiotic therapy.13 There is con-
troversy over the optimal duration of antibiotic therapy, howev-
er, a three- to seven-day course is generally recommended with
either a penicillin or cephalosporin because of their proven effi-
cacy and safety during gestation. Sulfonamides and nitrofuran-
toin may also be used, with the awareness that sulfonamides
given near term could result in fetal hyperbilirubinemia and that
nitrofurantoin can cause hemolysis in the setting of G6PD defi-
ciency. Repeat cultures should be obtained within seven days of
treatment to confirm eradication of bacteriuria, and the patient
should be monitored with follow-up urine cultures monthly
until delivery. Persistent infection following the first course of
treatment may be treated with a second course of antibiotics
according to the antibiotic sensitivities of the organism. Subse-
quent treatment failure should prompt urologic evaluation to
rule out the presence of a structural abnormality, and considera-
tion should be given to suppressive antibiotic therapy, either
daily or postcoital, until delivery.1

Cystitis. For acutely symptomatic young women with cysti-
tis, the preferred treatment is a three-day course with trimetho-
prim-sulfamethoxazole (TMP-SMX) or fluoroquinolone. (See
Table 1.) TMP-SMX should be considered the first-line agent
in women who can tolerate this agent and in areas in which
resistance is infrequent because the quinolones, while effec-
tive, are considerably more expensive and there is concern
about promoting bacterial resistance. Quinolones may be con-

sidered first-line in patients with allergies to other drugs or in
areas where trimethoprim resistance is high (> 10%). Single-
dose therapy has lost favor because of fewer cures and
increased recurrence rates, while the seven-day course has
greater potential for side effects, is more expensive, and has
not been shown to improve the therapeutic effect. Some
sources would suggest that patients with UTI symptoms for
greater than five days, the elderly, diabetics, immunocompro-
mised patients, males, those with flank pain but no fever, those
with fever but no other constitutional findings, etc., require
longer than three days of therapy.3,14,20 For patients with severe
dysuria, 1-2 days of analgesics, such as phenazopyridine 200
mg TID, may be helpful.12

For the symptomatic catheterized patient who develops
lower abdominal pain without fever or other evidence of sys-
temic infection, an oral antibiotic alone may be sufficient.
Catheterized patients with fever or signs of bacteremia, howev-
er, should be treated with appropriate systemic antibiotics based
on urine gram stain after obtaining cultures of urine and blood.
Treatment for 7-10 days is usually sufficient, and patients can
often be switched to an oral quinolone or TMP/SMX in few
days as symptoms resolve. Removal or replacement of the ure-
thral catheter is reasonable during antibiotic therapy because of
the likelihood of bacteria sequestered in a biofilm on the
catheter surface. Prior to instituting therapy, sources of infec-
tion outside of the urinary tract and catheter obstruction should
be ruled out.21 

Treatment regimens in pregnancy are generally longer, from
7-10 days, using the same antimicrobial agents as used to treat
ABU. Several antibiotics are contraindicated in pregnancy
including fluoroquinolones, tetracyclines, and chloramphenicol.
Trimethoprim is a potential teratogen, and sulfa drugs compete
with bilirubin for albumin-binding sites, and are, thus, relatively
contraindicated in the first and third trimesters, respectively.
Fluoroquinolones are associated with cartilage deterioration in
young animals and should not be used in pregnancy. Tetracy-
clines may cause congenital malformations and staining of
decidual teeth. Chloramphenicol is associated with the risk of
aplastic anemia and grey syndrome in the fetus with cardiovas-
cular collapse.1

In children, agents that have been used successfully include
sulfonamides, TMP-SMX, nitrofurantoin, trimethoprim, and
oral cephalosporins. Ampicillin- and amoxicillin-resistant organ-
isms are common. This drawback has been diminished by the
combination of clavulanic acid with amoxicillin. However, this
antibiotic is associated with a higher incidence of side effects, is
expensive, and is no more effective than the usual drugs. The
optimal duration of treatment of acute uncomplicated lower
UTIs in children is controversial. As compared to other regi-
mens, three-day therapy has significantly lower recurrence rates
than single-dose therapy and cure rates equivalent to conven-
tional 7-10 day therapy, with the advantages of decreased costs,
improved compliance, decreased side effects, and decreased
effect on the fecal flora.22,23

Pyelonephritis. Patients with suspected acute pyelonephri-
tis require a greater degree of assurance of immediate thera-
peutic success than with cystitis. This is particularly important
in children and pregnant patients because the prevention of
serious morbidity may be influenced by the rapidity of effec-



age can generally be treated as outpatients as long as compli-
ance is not an issue. It is reasonable to initiate therapy with 1-
2 days of a long-acting, third-generation cephalosporin, such
as ceftriaxone, administered intramuscularly, followed by 10-
14 days of oral antibiotics and, according to some, prophylax-
is until uroradiographic evaluation. This approach virtually
ensures compliance and adequate antimicrobial coverage
until the urine culture and sensitivity results are known.
Toxic children and infants less than 3 months of age with sus-
pected pyelonephritis should be considered candidates for
immediate hospitalization and parenteral therapy, such as an
aminoglycoside and ampicillin. Alternatively, one of the
newer third-generation cephalosporins may be used, but these
are more expensive and do not provide comprehensive cover-
age of gram-positive organisms, including Enterococcus. Par-
enteral antibiotic therapy should be continued for 7-14 days
in neonates, although oral outpatient therapy to complete a
full 10- to 14-day course can be substituted in patients more
than 2 months of age when afebrile for 24-48 hours.

Recurrent UTI. In women with cystitis whose symptoms
do not resolve by the end of treatment or recur within two
weeks, a urine culture should be obtained for antimicrobial
testing. One should assume that the organism is not suscepti-
ble to the original regimen and retreat with a seven-day regi-
men using another agent. Symptoms of cystitis that recur
after two weeks should be treated as a sporadic infection.
Pyelonephritis symptoms that recur within two weeks should
also be have a urine culture and treatment for 14-days with an
antimicrobial different to the original agent. Renal ultrasound
or CT should be considered to evaluate for genitourinary tract
abnormalities, complications of pyelonephritis, or evidence
of renal or perirenal abscesses. A true relapse, confirmed by
repeat culture of the same organism, warrants longer-course
therapy (2-6 weeks) based on susceptibility testing.

Children with recurrent UTIs should be given antibiotic
prophylaxis with TMP-SMX, trimethoprim or nitrofurantoin
for 4-6 months until voiding habits are improved or vesi-
coureteral reflux resolves with or without surgery. This
approach is extremely effective in avoiding breakthrough
infection while attempting to attain diurnal and subsequently
nocturnal continence.19

Prevention
Females. Unfortunately, in young sexually active women

there are few acceptable ways of preventing UTIs. Certainly,
contraceptive methods other than a diaphragm and spermicide
should be tried. The guilt and fear of sexually associated UTIs,
though not sexually transmitted, have the potential to interfere
with a couple’s sexual fulfillment. Among women with fre-
quent infections, three main management strategies may be
considered: continuous antimicrobial prophylaxis, postcoital
prophylaxis, and patient-administered self-treatment. While
regular or intermittent antimicrobial prophylaxis will prevent
most recurrences, concern about the emergence of resistance
limits the usefulness of this approach. Post-coital micturation
and the ingestion of cranberry or blueberry juices are unproven
methods of prevention in younger women.25 In post-
menopausal women, local estrogen replacement with topical
vaginal cream can prevent infection in those who remain sexu-
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tive therapy.24 The optimal duration of treatment for women
with acute uncomplicated pyelonephritis is less clearly defined
than for acute uncomplicated cystitis. Generally, a 10-14 day
course of a quinolone is recommended, although there are no
published studies to suggest a course of less than 14-days is
effective. Patients must be stratified into those who can be
managed as outpatients with oral antibiotic therapy, and those
who are ill enough to warrant inpatient, parenteral antibiotic
therapy. 

Patients with severe pain, nausea, vomiting, dehydration,
inability to take oral fluids or medications, or concerns about
compliance or complicating factors should be admitted for par-
enteral antibiotics. When the patient has been afebrile for 24-48
hours, the antibiotic can be changed to oral form to complete
14 days of therapy. Fluoroquinolones are reasonable empiric
therapy for mild to moderate illness because the spectrum of
activity is broad and high renal parenchymal levels are
achieved following oral administration. TMP-SMX is a reason-
able alternative if the prevalence of resistance is low or suscep-
tibility is known. If the two-week regimen fails, a longer course
of 4-6 weeks should be considered because renal parenchymal
disease is more difficult to eradicate than bladder mucosal
infections. 

Infections with Enterococcus and Pseudomonas are diffi-
cult to treat and may need longer therapy. Inpatient therapy,
with intravenous antibiotics (ampicillin and gentamicin, TMP-
SMX, ceftriaxone, or fluoroquinolone) initially may be
required if the patient’s clinical condition suggests a toxic pic-
ture or inability to tolerate oral antibiotics. If fever has not
resolved by 72 hours, radiologic imaging studies such as ultra-
sonography or intravenous pyelography should be done to rule
out obstruction. Ultrasonography or computed tomography
scan, to evaluate for renal abscess or mass, should be consid-
ered early in the hospital course if urosepsis does not resolve
quickly. The urine culture should be repeated 1-2 weeks after
completing therapy to document clearing of the infection. If
the culture remains positive, a deep tissue infection is likely,
and a four- to six-week course of antibiotics is recommended.
For recurrences, a six- to 12-month regimen of prophylaxis
may be required.

In pregnant patients, empiric intravenous antibiotic therapy
is begun based on common pathogens. Numerous successful
regimens have been employed, including ampicillin in conjunc-
tion with gentamicin, cephalosporins (ceftriaxone, cefazolin,
cefoxitin, cefotetan), and extended-spectrum cephalosporins
(mezlocillin, piperacillin). Most pregnant patients with
pyelonephritis will become afebrile within 48 hours of the com-
mencement of antibiotic administration. If a patient has not
clinically improved after 48-72 hours of therapy, further inves-
tigation is necessary to determine the cause. Antibiotic therapy
is discontinued when the patient has remained afebrile for at
least 24 hours. Follow-up should include frequent urine cul-
tures and consideration of suppressive therapy with 100 mg
nitrofurantoin at bedtime until delivery.

In children with pyelonephritis, most would concur with a
10- to 14-day course of antibiotic therapy. There is consider-
able controversy, however, over the need for hospitalization
and treatment with parenteral antibiotics vs. outpatient thera-
py with oral drugs. Nontoxic children more than 3 months of
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Condition Medication Dose and Duration Route Notes

AADDUULLTT  FFEEMMAALLEESS:: 11--DDAAYY  CCOOUURRSSEE

Fosfomycin 3.0 g po × 1 a, b

3-day course
Trimethoprim-Sulfamethoxazole 160/180 mg po q12
Trimethoprim 100 mg po q12 
Norfloxacin 400 mg po q12 
Ciprofloxacin 250 mg po q12 
Ofloxacin 200 mg po q12 
Lomefloxacin 400 mg po q24
Trovafloxacin 100 mg po q24
Levofloxacin 250 mg po q24
Enoxacin 200 mg po q12 

DDIIAABBEETTEESS,,  RREECCUURRRREENNCCEE,,  OOLLDDEERR  TTHHAANN  6655  YYRRSS..  
MMEENN:: 77--DDAAYY  CCOOUURRSSEE C

Trimethoprim-Sulfamethoxazole 160/180 mg po q12 
Trimethoprim 100 mg po q12 
Norfloxacin 400 mg po q12 
Ciprofloxacin 250 mg po q12 
Ofloxacin 400 mg po q12 
Lomefloxacin 400 mg po q24 
Enoxacin 400 mg po q12 
Trovafloxacin 200 mg po q24
Levofloxacin 250 mg po q24

PPRREEGGNNAANNCCYY:: 77--DDAAYY  CCOOUURRSSEE D

Amoxicillin 250 mg po q8  
Ampicillin 250 mg po q8
Nitrofurantoin 100 mg po q6 e
Cefpodoxime 100 mg po q12 
Cephalexin 500 mg po q6
Cefadroxil 500 mg po q12 
Trimethoprim-Sulfamethoxazole 160/180 mg po q12 f

PPEEDDIIAATTRRIICCSS:: 33  TTOO  1100--DDAAYY  CCOOUURRSSEE G

Trimethoprim-Sulfamethoxazole 8-10 mg/kg/d TMP
40 mg/kg/d SMX po divided q12

Nitrofurantoin 5-7 mg/kg/d po divided q6 e
Trimethoprim 8-10 mg/kg/d po divided q12
Cephalexin 25-100 mg/kg/d po divided q6

AADDUULLTT  FFEEMMAALLEESS,,  OOUUTTPPAATTIIEENNTT:: 1100  TTOO  1144--DDAAYY  CCOOUURRSSEE H

Trimethoprim-Sulfamethoxazole 160/180 mg po q12 
Norfloxacin 400 mg po q12  
Ciprofloxacin 500 mg po q12  
Ofloxacin 200-300 mg po q12  
Lomefloxacin 400 mg po q24  
Enoxacin 400 mg po q12  
Levofloxacin 250 mg po q24

AADDUULLTT  FFEEMMAALLEESS,,  HHOOSSPPIITTAALLIIZZEEDD:: 1144--DDAAYY  CCOOUURRSSEE;;  IIVV  UUNNTTIILL  AAFFEEBBRRIILLEE,,  TTHHEENN  PPOO I

Trimethoprim-Sulfamethoxazole 160/800 mg IV q12 
Ceftriaxone 1-2 g IV q24
Ciprofloxacin 200-400 mg IV q12
Ofloxacin 200-400 mg IV q12
Gentamicin (± Ampicillin) 1 mg/kg (1 g) IV q8 (q6)

Table 1. Available Treatment Regimens for Urinary Tract Infections1-4,13,17,29

AACCUUTTEE  UUNNCCOOMMPPLLIICCAATTEEDD  UUTTII

AACCUUTTEE  UUNNCCOOMMPPLLIICCAATTEEDD  

PPYYEELLOONNEEPPHHRRIITTIISS
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Condition Medication Dose and Duration Route Notes

PPRREEGGNNAANNCCYY:: 1144--DDAAYY  CCOOUURRSSEE;;  IIVV  UUNNTTIILL  AAFFEEBBRRIILLEE,,  TTHHEENN  PPOO

Ceftriaxone 1-2 g IV q24 
Gentamicin (± Ampicillin) 1 mg/kg (1 g) IV q8 (q6) j
Aztreonam 1 g IV q8-12
Cefazolin 1-2 g IV q8
Cefoxitin 1-2 g IV q6
Cefotetan 1-2 g IV q12
Trimethoprim-Sulfamethoxazole 160/800 mg IV q12 f

PPEEDDIIAATTRRIICCSS:: 1144--DDAAYY  CCOOUURRSSEE H,I,K

Gentamicin 5-7 mg/kg/d IV divided q8 
+ Ampicillin 100-200 mg/kg/d IV divided q6

Cefotaxime 80-100 mg/kg/d IV divided q6-8
Ceftriaxone 50-100 mg/kg/d IV divided q12-24

AADDUULLTT,,  OOUUTTPPAATTIIEENNTT:: 1100  TTOO  1144--DDAAYY  CCOOUURRSSEE L

Norfloxacin 400 mg po q12  
Ciprofloxacin 500 mg po q12  
Ofloxacin 200-300 mg po q12  
Lomefloxacin 400 mg po q24  
Enoxacin 400 mg po q12
Trimethoprim-Sulfamethoxazole 160/180 mg po q12
Levofloxacin 250 mg po q24

AADDUULLTT,,  HHOOSSPPIITTAALLIIZZEEDD:: 1144  TTOO  2211--DDAAYY  CCOOUURRSSEE M

Gentamicin (+ Ampicillin) 1 mg/kg (1 g) IV q8 (q6)
Ciprofloxacin 200-400 mg IV q12
Ofloxacin 200-400 mg IV q12
Ceftriaxone 1-2 g IV q24
Aztreonam 1 g IV q8-12
Ticarcillin-Clavulanate 3.2 g IV q8
Imipenem-Cilastatin 250-500 mg IV q6-8

Notes

a) Fosmomycin less effective vs. E. coli than TMP/SMX or FQ.

b) Consider short course of analgesics for dysuria such as Phenazopyridine 200 mg tid for 1-2 days.

c) UTI in men is rare, recommend empiric therapy as in women. Use minimum of seven-day course in cystitis, 10-14 days in 
pyelonephritis. Avoid Nitrofurantoin since ineffective in occult prostatitis.

d) Other contraindicated medications in pregnancy include the following: Tetracycline (teeth malformation), Erythromycin (maternal  
cholestatic jaundice), Chloramphenicol (toxic gray syndrome), Fluoroquinolones (defective cartilage formation).

e) Hemolytic anemia risk in patients with G6PD deficiency.

f) Not approved in pregnancy although widely used. Sulfa medications associated with hyperbilirubinemia near term. Trimethoprim 
is a potential teratogen in 1st trimester.

g) Optimal duration of treatment of uncomplicated lower UTI in children controversial, data to support oral therapy ranging from 
three to 10 days 

h) In select patients, may consider parenterally administered ceftriaxone to initiate outpatient therapy.

i) Consider switching to oral medication when patient afebrile 24-48 hours.
j) Potential ototoxicity and nephrotoxicity. Alter dose in women with transient renal dysfunction.

k) Inpatient vs. outpatient therapy is controversial. Consider outpatient therapy for nontoxic children and infants older than 3  
months in select patients. Also controversial is combined vs. monotherapy.

l ) Infections that occur in patient with structurally or functionally abnormal urinary tract, or caused by resistant organisms.
m) Consider Ampicillin plus Gentamicin, or Imipenem plus Cilastatin as initial empiric therapy for seriously ill, hospitalized patients to 

cover against Pseudomona aeruginosa and enterococci. May require prolonged therapy. Modify therapy once antibiotic 
susceptibilities available.

Table 1. Available Treatment Regimens for Urinary Tract Infections1-4,13,17,29 continued

AACCUUTTEE  UUNNCCOOMMPPLLIICCAATTEEDD  

PPYYEELLOONNEEPPHHRRIITTIISS  ((CCOONNTTIINNUUEEDD))

CCOOMMPPLLIICCAATTEEDD  UURRIINNAARRYY  

TTRRAACCTT  IINNFFEECCTTIIOONN
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bladder is the best defense against recurrent infection in chil-
dren. A careful history may give important clues in regard to
correctable voiding and bowel dysfunction. Some children
require only a time-voiding schedule to which they void every
2-3 hours, whereas others, in addition, need to have the bladder
instability treated with anticholinergic medications.19 In male
infants, circumcision may help to prevent UTI by removal of
the mucosal surface necessary for bacterial adherence.

Summary
Urinary tract infections encompass a broad range of clinical

scenarios, involving both sexes and all ages. The majority of
UTIs encountered in the ED occur in otherwise healthy, young
women who present with symptoms of acute, uncomplicated
bacterial cystitis or pyelonephritis. These patients are at low
risk for occult genitourinary tract abnormalities and respond
predictably to empiric antibiotic therapy initiated by the ED
physician. A distinction, however, must be made between
complicated and uncomplicated UTIs because of implications
regarding the potential for morbidity, as well as the type and
extent of treatment and evaluation required. (See Table 2.)

Complicated UTIs may occur in men, children, pregnant
women, elderly or immunocompromised patients, and those
with neurologic disorders. Infection in these settings ranges
from mild cystitis to life-threatening urosepsis, and may be
more difficult to treat because of associated structural or func-
tional genitourinary tract abnormalities, resistant organisms,
or inadequate host defenses. During pregnancy, both the
mother and fetus may suffer serious complications, including
ARDS, anemia, renal dysfunction, septic shock syndrome,
preterm labor, and delivery as a result of pyelonephritis.
Emphasis must be placed on prompt, appropriate therapy and
referral in the setting of UTI and bacteriuria in pregnancy. 

The old and very young present diagnostic dilemmas as they
often do not present with the classic signs and symptoms of
UTI, but are at risk of serious sequelae including urosepsis and
permanent renal impairment. Infection in children and males
must not go unrecognized because of the risk of occult geni-
tourinary tract abnormalities with development of subsequent
renal scarring and vesicoureteral reflux. The elderly may also
have complicating factors, such as chronic indwelling catheters
or significant comorbid illness. Similarly, patients who have dia-
betes, HIV, granulocytopenia, or are undergoing renal transplan-
tation surgery have increased risk of developing severe infection
and are treated according to more conservative algorithms. Spe-
cial consideration must be given to this group of patients who
require prompt, appropriate therapy and evaluation to avoid pro-
longed infection or serious sequelae in the setting of UTI. 

ally active and who also have frequent episodes of acute cysti-
tis. No studies have addressed the relation of coitus and UTI in
postmenopausal women or in women who have undergone hys-
terectomy.26 Daily ingestion of 300 mL of cranberry juice can
reduce the incidence of bacteriuria and pyuria in elderly
women, although this approach has not been studied in younger
women.27,28

Catheterized Patients. In catheterized patients, bacteri-
uria cannot be postponed indefinitely, however, two hygienic
principles may help: keep the catheter system closed and
remove the catheter as soon as possible. Urine specimens
should be obtained by needle aspiration from ports in the dis-
tal catheter to keep the urine “closed” to the contaminated
environment. Because of the 3-10% incidence per day of
bacteriuria, attention should be directed as removing the
catheter as soon as possible. Antibacterial bladder irrigation
and silver-coated catheters have not been conclusively shown
to lower the incidence of catheter-associated bacteriuria. Sys-
temic antibiotics postpone the onset of bacteriuria for several
days, but are associated with the emergence of resistant bac-
teria. In general, unless the patient is at high risk for the com-
plications of catheter-associated bacteriuria (i.e., renal trans-
plant and granulocytopenic patients), antibiotic prophylaxis
for short-term catheterization is not warranted. 

Children. Normalizing the activity of both the bowel and

UNCOMPLICATED UTI-CYSTITIS

Trimethoprim/ 160/180 mg po bid × 3 days
Sulfamethoxazole
Ciprofloxacin 250 mg po bid × 3 days
Trovafloxacin 100 mg po qd × 3 days
Levofloxacin 250 mg po qd × 3 days

ACUTE UNCOMPLICATED PYELONEPHRITIS—OUTPATIENT

Ciprofloxacin 500 mg po bid × 10-14 days

ACUTE UNCOMPLICATED PYELONEPHRITIS—INPATIENT

Ciprofloxacin 200-400 mg IV q12
Ceftriaxone 1-2 g IV q24

COMPLICATED UTI—HOSPITALIZED

Ciprofloxacin ± 200-400 mg IV q12
Aminoglycoside OR
Aztreonam

Table 2. Recommended Antibiotics for UTI
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Physician CME Questions
33. All pregnant women should be screened for bacteriuria:
A. in the first trimester.
B. in the second trimester.
C. in the third trimester.
D. None of the above

34. The most common organism causing acute cystitis is:
A. E. coli.
B. Proteus mirablis.
C. Staphylococcus saprophyticus.
D. Klebsiella species. 

35. The most specific complaint suggestive of cystitis in pregnancy is:
A. suprapubic discomfort.
B. urinary frequency.
C. dysuria.
D. nocturia. 
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40. In catheterized patients, the incidence per day of bacteriuria is:
A. 30%.
B. 75%.
C. 3-10%.
D. 50%.
E. None of the above

Readers are invited . . . 

Readers are invited to submit questions or comments relevant
to material appearing in issues of Emergency Medicine Reports.
Please send your questions to: Emergency Medicine Reports,
Reader Questions, P.O. Box 740056, Atlanta, GA 30074. Or,
address your questions to our editorial department at:
suzanne.zunic@medec.com. You can also visit our web site at:
www.ahcpub.com. We look forward to hearing from you.

36. Generally recommended antibiotic therapy for causes of asympto-
matic bacteriuria requiring treatment includes:

A. three- to seven-day course of penicillin.
B. three- to seven-day course of erythromycin.
C. 14-day course of erythromycin.
D. 14-day course of cephalosporin.
E. Both a and b are correct.

37. Use of chloramphenicol during pregnancy is associated with:
A. aplastic anemia.
B. staining of decidual teeth.
C. congenital malformations.
D. grey syndrome in the fetus.
E. Both a and d are correct.

38. Patients with suspected pyelonephritis should be admitted to the
hospital if there is evidence of:

A. severe pain.
B. vomiting.
C. inability to take oral fluids or medications.
D. nausea.
E. All of the above

39. In elderly women, ingestion of what amount of cranberry juice has
been shown to reduce the incidence of bacteriuria and pyuria?

A. 300 mL
B. 150 mL
C. 500 mL
D. It has only been proven in younger women.
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ANTIBIOTICS
Severe infections during Neonatal Period (> 1 week < 4 weeks):

Ampicillin: 150-200 mg/kg/24 hr in 3 doses, IV IM plus

Gentamicin: 7.5 mg/kg/24 h in 3 doses, IV, IM

Ampicillin plus Cefotaxime: 150-200 mg/kg/24 h in 3 or 4 doses IV, IM

Severe infections beyond Neonatal Period:

Ceftriaxone (Rocephin): 80-100 mg/kg/24 h in 2 doses, IV, IM

Ampicillin: 200-300 mg/kg/24 h in 4 doses IV, IM

Chloramphenicol: 50-100 mg/kg/24 h in 4 doses, IV (Ck levels)

Dexamethasone (Decadron): 0.15 mg/kg/dose q 6 h IV × 16 doses

(Administer in meningitis patients prior to antibiotics, if possible.)

ACID-BASE
Anion Gap

10 mEq/liter (Range 9-13)

Osmolal Gap

10 mOsm

Arterial-Alveolar Gradient
approx. 10 mm Hg

Normal Serum Osmolarity
275-295 mOsm/L

Formulas: Anion Gap (AG) = [Na]-([CI-] + [HCO3-])

Osmolal Gap = Calculated - Measured Osmolality

(2 × Na) + BUN/2.8 + Glucose/18 = serum osmolality

A-aDO2 = (713 × FiO2 - 1.2 × PaCO2)-PaO2

Acid Base Rules:Rule #1 The PRIMARY process dictates which side of 7.4 the pH is.

Rule #2 If AG > 20, have Met. Acidosis regardless of pH and HCO3

Rule #3 If Excess Anion Gap = (AG-12) + HCO3 = > 30 mmol/L

underlying Met. Alkalosis; = < 23 mmol/L underlying NonAG

Met. Acid.
GLASCOW COMA SCALEMotor Activity Verbal activity

Eye opening

1. None
None

None

2. Extension to pain Incomprehensible To pain

3. Flexion to pain
Inappropriate

To command

4. Withdraws to pain Confused
Spontaneous

5. Localizes pain
Oriented

—

6. Obeys commands —CONVERSIONS

Liquid:
Weight:

1 fluid dram = 4 mL 1 pound = 0.453 kg

Temperature:
1 fluid ounce = 30 mL 1 kilogram = 2.2 lbs

F = (9/5) C + 32 1 teaspoon = 5 mL 1 ounce = 28.3 g

C = (F-32)(5/9)
1 tablespoon = 15 mL 1 grain = 60 mg

CONCENTRATION CALCULATIONS:
1% = 1 g/100 mL = 10 mg/mL = 10 g/L
1:10,000 = 1 g/10,000 mL = 0.1 mg/mL = 100 mcg/mL

❑

❑

❑

E

Airw
❑ Ap
❑ Ox
❑ Suc
❑ App
❑ Intub
❑ Brosel
❑ Rapid 
❑ End tid
❑ Pulse o

Circulatio
❑ Manual a❑ CPR back❑ IV lines st❑ CPR steps❑ ACLS drug❑ Appropriate❑ Cardiac mon❑ Defibrillator pads if neede❑ Call Blood Ba

Disability
❑ Otoscope bulb ❑ Appropriate sizeExposure

❑ Trauma scissors a
Miscellaneous❑ Hemocue and Accu❑ Appropriate size fol❑ Appropriate size nas❑ Mayo stands available...Think Ahead...❑ Are appropriate invasiv

matocritMean (-2 S.D.)

0.0)

43 (31)

11.5 (9.0)

35 (28)

11.5 (9.5)

35 (29)

12.0 (10.5)

36 (33)

12.5 (11.1)

37 (34)

12.6 (11.2)

37 (34)

13.0 (11.4)

39 (35)

13.6 (12.0)

41 (36)

CULATIONSlin, Augentin, Ceclor—40 mg/kg.)

ds) = number of mgs for each dose

zole, Erythromycin, etc.)

tal daily number of mL given to the

ly doses = the mL per dose. 

tion must be 200 mg/tsp

Septra Suspension)
number of mL given to the child.

es = mL per dose.
Children (1 to 8 years)

Head-tilt/chin-lift
(Unless trauma present)

Jaw thrust
wo breaths at1.5 sec/breathreaths/min

d

/3 sternumne handh

ntilation)

re to
in

VITAL SIGNS BY AGE

Age

Heart Rate
Resp. Rate

BP(syst) (diast.)

Newborn (1 mo)
90-170

30-55
60-100

< 55

Infant (1 mo-2 yr)
70-160

20-40
80-110

< 80

Child (2-8 yr)
70-140

20-30
85-120

< 85

Older child & Adolescent

60-110
16-20

90-130
< 85

OR

Blood Pressure
Lower Limit Systolic

Respiratory Rate

First 6 months:

60-65

Newborn < 40/min

6-12 months:

65-70

1 year approx. 24/min

Thereafter:
70+ (2 × age in years)

18 years approx 18/min

FLUID RESUSCITATION GUIDELINES

Bolus One:
20 cc/kg normal saline—Response Check

Bolus Two:
20 cc/kg normal saline—Response Check

Bolus Three:
20 cc/kg crystalloid vs 10 cc/kg blood

FLUID MAINTENANCE REQUIREMENTS

Weight (Kg)
Requirements per 24 h

0-10 kg

100 mL/kg

10-20 kg
1000 mL for first 10 kg + 50 mL for each kg over

10 and under 20

More than 20 kg 1500 for first 20 kg + 20 mL for each kg over 20 kg

OR

4 cc/kg/hr for 1st 10 kg

2 cc/kg/hr for 2nd 10 kg + 40 cc

1 cc/kg/hr for every kg > 20 kg + 60 cc

FLUID REPLACEMENT FOR BURNS

4 mL/kg/% BSA 2nd & 3rd degree burns. Half in first 8 h and half in

next 16 h.  Add maintenance in children < 5 years old.

ADEQUATE URINE OUTPUT

Infant: 1-2 mL/kg/hr

Adolescent: 0.5-1 mL/kg/hour

BLOOD REPLACEMENT GUIDELINES

PRBCs: 5 mL/kg will raise Hct 5% or 3 mL/kg will raise Hgb 1 g/dL

Platelets: 1 U/5kg wt. increases count by 50,000 (Infants: 10 mL/kg)

Fresh Frozen Plasma (FFP): Dose 10-20 mg/kg

Factor VIII: 1 U/kg increases VIII approximately 2%

QUICK CONSULT CARD FOR PEDIATRIC EMERGENCIES

Reports
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Take Your CME Tests Online With TestWeb
American Health Consultants’ newsletter subscribers can now take their

CME tests online. As an alternative to twice-yearly scantron exams, cur-
rent subscribers can answer their CME questions on a monthly basis and
submit answers electronically. 

For more information visit the TestWeb site at:
http://www.ahcpub.com/testweb.html

or call: 1-800-688-2421.


