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Appropriate antibiotic selection  
for 12 common infections  
in obstetric patients

An authoritative rundown on antibiotic selection for infections— 
from BV to UTIs—frequently faced by ObGyns

Patrick Duff, MD

For the infections we most commonly 
encounter in obstetric practice, I review 
in this article the selection of specific 

antibiotics. I focus on the key pathogens that 
cause these infections, the most useful diag-
nostic tests, and the most cost-effective anti-
biotic therapy. Relative cost estimates (high vs 
low) for drugs are based on information pub-
lished on the GoodRx website (https://www 
.goodrx.com/). Actual charges to patients, 
of course, may vary widely depending on 
contractual relationships between hospitals, 
insurance companies, and wholesale ven-
dors. The infections are listed in alphabetical 
order, not in order of frequency or severity.

1. Bacterial vaginosis
Bacterial vaginosis (BV) is a polymicrobial 
infection that results from perturbation of 
the normal vaginal flora due to conditions 
such as pregnancy, hormonal therapy, and 
changes in the menstrual cycle. It is charac-
terized by a decrease in the vaginal concen-
tration of Lactobacillus crispatus, followed by 

an increase in Prevotella bivia, Gardnerella 
vaginalis, Mobiluncus species, Atopobium 
vaginae, and Megasphaera type 1.1,2

BV is characterized by a thin, white-gray 
malodorous (fishlike smell) discharge. The 
vaginal pH is >4.5. Clue cells are apparent on 
saline microscopy, and the whiff (amine) test is 
positive when potassium hydroxide is added to 
a drop of vaginal secretions. Diagnostic accu-
racy can be improved using one of the new 
vaginal panel assays such as BD MAX Vaginal 
Panel (Becton, Dickinson and Company).3

Antibiotic selection
Antibiotic treatment of BV is directed pri-
marily at the anaerobic component of the 
infection. The preferred treatment is oral met-
ronidazole 500 mg twice daily for 7 days. If the 
patient cannot tolerate metronidazole, oral 
clindamycin 300 mg twice daily for 7 days, 
can be used, although it is more expensive 
than metronidazole. Topical metronidazole 
vaginal gel (0.75%), 1 applicatorful daily for  
5 days, is effective in treating the local vaginal 
infection, but it is not effective in preventing 
systemic complications such as preterm labor, 
chorioamnionitis, and puerperal endometri-
tis.2 It also is significantly more expensive than 
the oral formulation of metronidazole. Topi-
cal clindamycin cream, 1 applicatorful daily 
for 5 days, is even more expensive.

Tinidazole 2 g orally daily for 2 days is an 
effective alternative to oral metronidazole. 
Single-dose therapy with oral secnidazole (2 g),  
a 5-nitroimidazole with a longer half-life 
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In the first trimester 
of pregnancy, 
vulvovaginal 
candidiasis  
should be treated 
with a topical 
medication  
such as  
clotrimazole  
cream 1%, 
miconazole  
cream 2%,  
or terconazole  
cream 0.4%

than metronidazole, has been effective in 
small studies, but experience with this drug 
in the United States is limited. Secnidazole is 
also very expensive.4

2. Candidiasis
Vulvovaginal candidiasis usually is caused by 
Candida albicans. Other less common spe-
cies include C tropicalis, C glabrata, C auris, 
C lusitaniae, and C krusei. The most common 
clinical findings are vulvovaginal pruritus 
in association with a curdlike white vaginal 
discharge. The diagnosis can be established 
by confirmation of a normal vaginal pH and 
identification of budding yeast and hyphae 
on a potassium hydroxide preparation. As 
noted above for BV, the vaginal panel assay 
improves the accuracy of clinical diagnosis.3 
Culture usually is indicated only in patients 
with infections that are refractory to therapy.

Antibiotic selection
In the first trimester of pregnancy, vulvovagi-
nal candidiasis should be treated with a topi-
cal medication such as clotrimazole cream 
1% (50 mg intravaginally daily for 7 days), 
miconazole cream 2% (100 mg intravagi-
nally daily for 7 days), or terconazole cream 
0.4% (50 g intravaginally daily for 7 days). 
Single-dose formulations or 3-day courses 
of treatment may not be quite as effective in 
pregnant patients, but they do offer a more 
convenient dosing schedule.2,5

Oral fluconazole should not be used in 
the first trimester of pregnancy because it 
has been associated with an increased risk 
for spontaneous abortion and with fetal car-
diac septal defects. Beyond the first trimester, 
oral fluconazole offers an attractive option 
for treatment of vulvovaginal candidiasis. 
The appropriate dose is 150 mg initially, with 
a repeat dose in 3 days if symptoms persist.2,5

Ibrexafungerp (300 mg twice daily for  
1 day) was recently approved by the US Food 
and Drug Administration (FDA) for oral treat-
ment of vulvovaginal candidiasis. However, 
this drug is teratogenic and is contraindicated 
during pregnancy and lactation. It also is sig-
nificantly more expensive than fluconazole.6

3. Cesarean delivery 
prophylaxis
All women having a cesarean delivery (CD) 
should receive antibiotic prophylaxis to 
reduce the risk of endometritis and wound 
infection.

Antibiotic selection
In my opinion, the preferred regimen is 
intravenous cefazolin 2 g plus azithromy-
cin 500 mg administered preoperatively.7 
Cefazolin can be administered in a rapid 
bolus; azithromycin should be administered 
over 1 hour.

In an exceptionally rigorous investiga-
tion called the C/SOAP trial (Cesarean Sec-
tion Optimal Antibiotic Prophylaxis trial), 
Tita and colleagues showed that the com-
bination of cefazolin plus azithromycin was 
superior to single-agent prophylaxis (usually 
with cefazolin) in preventing the composite of 
endometritis, wound infection, or other infec-
tion occurring within 6 weeks of surgery.8 The 
additive effect of azithromycin was particu-
larly pronounced in patients having CD after 
labor and rupture of membranes. Harper and 
associates subsequently validated the cost-
effectiveness of this combination regimen 
using a decision analytic model.9

If the patient has a serious allergy to 
β-lactam antibiotics, the best alternative 
regimen for prophylaxis is  clindamycin plus 
gentamicin. The appropriate single intrave-
nous dose of clindamycin is 900 mg; the sin-
gle dose of gentamicin should be 5 mg/kg of 
ideal body weight (IBW).7

4. Chlamydia
Chlamydia trachomatis is an obligate intra-
cellular bacterium. In pregnant women, it 
typically causes urethritis, endocervicitis, 
and inflammatory proctitis. Along with gon-
orrhea, it is the cause of an unusual infection/
inflammation of the liver capsule, termed 
Fitz-Hugh-Curtis syndrome (perihepatitis). 
The diagnosis of chlamydia infection is best 
confirmed with a nucleic acid amplification 
test (NAAT). The NAAT simultaneously tests 
for chlamydia and gonorrhea in urine or in 



FAST 
TRACK

Appropriate antibiotic selection for 12 common infections in obstetric patients

42  OBG Management  |  July 2022  |  Vol. 34  No. 7 mdedge.com/obgyn

The initial treatment 
of chorioamnionitis 
specifically targets 
the 2 major 
organisms that 
cause neonatal 
pneumonia, 
meningitis, and 
sepsis: GBS and  
E coli

secretions obtained from the urethra, endo-
cervix, and rectum.2

Antibiotic selection
The drug of choice for treating chlamydia in 
pregnancy is azithromycin 1,000 mg orally in 
a single dose. Erythromycin can be used as 
an alternative to azithromycin, but it usually 
is not well tolerated because of gastrointes-
tinal adverse effects. In my practice, the pre-
ferred alternative for a patient who cannot 
tolerate azithromycin is amoxicillin 500 mg 
orally 3 times daily for 7 days.2,10

5. Chorioamnionitis
Chorioamnionitis is a polymicrobial infec-
tion caused by anaerobes, aerobic gram-
negative bacilli (predominantly Escherichia 
coli), and aerobic gram-positive cocci (pri-
marily group B streptococci [GBS]). The 
diagnosis usually is made based on clinical 
examination: maternal fever, maternal and 
fetal tachycardia, and no other localizing sign 
of infection. The diagnosis can be confirmed 
by obtaining a sample of amniotic fluid via 
amniocentesis or via aspiration through the 
intrauterine pressure catheter and demon-
strating a positive Gram stain, low glucose 
concentration (<20 mg/dL), positive nitrites, 
positive leukocyte esterase, and ultimately, a 
positive bacteriologic culture.2

Antibiotic selection
The initial treatment of chorioamnionitis 
specifically targets the 2 major organisms 
that cause neonatal pneumonia, meningitis, 
and sepsis: GBS and E coli. For many years, 
the drugs of choice have been intravenous 
ampicillin (2 g every 6 hours) plus intra-
venous gentamicin (5 mg/kg of IBW every  
24 hours). Gentamicin also can be admin-
istered intravenously at a dose of 1.5 mg/kg 
every 8 hours. I prefer the once-daily dosing 
for 3 reasons:
• Gentamicin works by a concentration-

dependent mechanism; the higher the 
initial serum concentration, the better the 
killing effect.

• Once-daily dosing preserves long periods 

with low trough levels, an effect that mini-
mizes ototoxicity and nephrotoxicity.

• Once-daily dosing is more convenient.
In a patient who has a contraindica-

tion to use of an aminoglycoside, aztreonam  
(2 g intravenously every 8 hours) may be com-
bined with ampicillin.2

If the patient delivers vaginally, 1 dose 
of each drug should be administered post-
partum, and then the antibiotics should be 
discontinued. If the patient delivers by cesar-
ean, a single dose of a medication with strong 
anaerobic coverage should be administered 
immediately after the infant’s umbilical cord 
is clamped. Options include clindamycin  
(900 mg intravenously) or metronidazole  
(500 mg intravenously).11

There are 2 key exceptions to the single 
postpartum dose rule, however. If the patient 
is obese (body mass index [BMI] >30 kg/m2) 
or if the membranes have been ruptured for 
more than 24 hours, antibiotics should be con-
tinued until she has been afebrile and asymp-
tomatic for 24 hours.12 

Two single agents are excellent alterna-
tives to the combination ampicillin-gentamicin 
regimen. One is ampicillin-sulbactam, 3 g intra-
venously every 6 hours. The other is piperacil-
lin-tazobactam, 3.375 g intravenously every  
6 hours. These extended-spectrum penicillins 
provide exceptionally good coverage against the 
major pathogens that cause chorioamnionitis. 
Although more expensive than the combination 
regimen, they avoid the potential ototoxicity and 
nephrotoxicity associated with gentamicin.2

6. Endometritis
Puerperal endometritis is significantly more 
common after CD than after vaginal delivery. 
The infection is polymicrobial, and the prin-
cipal pathogens are anaerobic gram-positive 
cocci, anaerobic gram-negative bacilli, aero-
bic gram-negative bacilli, and aerobic gram-
positive cocci. The diagnosis usually is made 
almost exclusively based on clinical findings: 
fever within 24 to 36 hours of delivery, tachy-
cardia, mild tachypnea, and lower abdomi-
nal/pelvic pain and tenderness in the absence 
of any other localizing sign of infection.13
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Antibiotic selection
Effective treatment of endometritis requires 
administration of antibiotics that provide cover-
age against the broad range of pelvic pathogens. 
For many years, the gold standard of treat-
ment has been the combination regimens of 
clindamycin plus gentamicin or metronidazole 
plus ampicillin plus gentamicin. These drugs 
are available in generic form and are relatively 
inexpensive. However, several broad-spectrum 
single agents are now available for treatment 
of endometritis. Although they are moderately 
more expensive than the generic combination 
regimens, they usually are very well tolerated, 
and they avoid the potential nephrotoxicity and 
ototoxicity associated with gentamicin. TABLE 1  
summarizes the dosing regimens of these 
various agents and their potential weaknesses  
in coverage.2,13

7. Gonorrhea
Gonorrhea is caused by the gram-negative 
diplococcus, Neisseria gonorrhoeae. The 
organism has a propensity to infect colum-
nar epithelium and uroepithelium, and, 
typically, it causes a localized infection of 

the urethra, endocervix, and rectum. The 
organism also can cause an oropharyngeal 
infection, a disseminated infection (most 
commonly manifested by dermatitis and 
arthritis), and perihepatitis.

The diagnosis is best confirmed by a NAAT 
that can simultaneously test for gonorrhea and 
chlamydia in urine or in secretions obtained 
from the urethra, endocervix, and rectum.2,10

Antibiotic selection
The drugs of choice for treating uncompli-
cated gonococcal infection in pregnancy are 
a single dose of ceftriaxone 500 mg intra-
muscularly, or cefixime 800 mg orally. If the 
patient is allergic to β-lactam antibiotics, 
the recommended treatment is gentamicin  
240 mg intramuscularly in a single dose, com-
bined with azithromycin 2,000 mg orally.14

8. Group B streptococci 
prophylaxis
The first-line agents for GBS prophylaxis are 
penicillin and ampicillin. Resistance of GBS 
to either of these antibiotics is extremely rare. 
The appropriate penicillin dose is 3 million U  

TABLE 1  Intravenous antibiotics for treatment of puerperal endometritis2,13

Drug category Drug and dose
Principal weaknesses in coverage  
of drugs in this category  

Carbapenems Ertapenem, 1 g every 24 h

Imipenem-cilastatin, 500 mg every 6 h

Meropenem, 1 g every 8 h

Enterococci

Extended-spectrum cephalosporins Cefepime, 2 g every 12 h

Cefotetan, 2 g every 12 h

Cefoxitin, 2 g every 6 h

Ceftazidime-avibactam, 2.5 g every 8 h

Ceftolozane-tazobactam, 1.5 g every 8 h

Enterococci

Some aerobic gram-negative bacilli

Some anaerobes

Extended-spectrum penicillins Ampicillin-sulbactam, 3 g every 6 h

Piperacillin-tazobactam, 3.375 g every 
6 h

Some aerobic gram-negative bacilli

Some anaerobes

Combination regimens Clindamycin (900 mg every 8 h) plus 
gentamicin (5 mg/kg of IBW every 24 h)

Metronidazole (500 mg every 12 h) plus 
ampicillin (2 g every 6 h) plus gentamicin 
(5 mg/kg of IBW every 24 h)

Enterococci 

None

Abbreviation: IBW, ideal body weight.
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Dicloxacillin sodium 
is the initial drug of 
choice for treatment 
of mastitis; if the 
patient has a mild 
allergy to penicillin, 
the appropriate 
alternative is 
cephalexin

intravenously every 4 hours; the intravenous 
dose of ampicillin is 2 g initially, then 1 g 
every 4 hours. I prefer penicillin for prophy-
laxis because it has a narrower spectrum of 
activity and is less likely to cause antibiotic-
associated diarrhea. The antibiotic should be 
continued until delivery of the neonate.2,15,16

If the patient has a mild allergy to peni-
cillin, the drug of choice is cefazolin 2 g intra-
venously initially, then 1 g every 8 hours. If 
the patient’s allergy to β-lactam antibiot-
ics is severe, the alternative agents are van-
comycin (20 mg/kg intravenously every  
8 hours infused over 1–2 hours; maximum 
single dose of 2 g) and clindamycin (900 mg 
intravenously every 8 hours). The latter drug 
should be used only if sensitivity testing has 
confirmed that the GBS strain is sensitive to 
clindamycin. Resistance to clindamycin usu-
ally ranges from 10% to 15%.2,15,16

9. Puerperal mastitis
The principal microorganisms that cause 
puerperal mastitis are the aerobic strepto-
cocci and staphylococci that form part of the 
normal skin flora. The diagnosis usually is 
made based on the characteristic clinical find-
ings: erythema, tenderness, and warmth in an 
area of the breast accompanied by a purulent 
nipple discharge and fever and chills. The 

vast majority of cases can be treated with oral 
antibiotics on an outpatient basis. The key 
indications for hospitalization are severe ill-
ness, particularly in an immunocompromised 
patient, and suspicion of a breast abscess.2

Antibiotic selection
The initial drug of choice for treatment of 
mastitis is dicloxacillin sodium 500 mg every 
6 hours for 7 to 10 days. If the patient has 
a mild allergy to penicillin, the appropri-
ate alternative is cephalexin 500 mg every  
8 hours for 7 to 10 days. If the patient’s allergy 
to penicillin is severe, 2 alternatives are 
possible. One is clindamycin 300 mg twice 
daily for 7 to 10 days; the other is trime-
thoprim-sulfamethoxazole double strength  
(800 mg/160 mg), twice daily for 7 to 10 days. 
The latter 2 drugs are also of great value if 
the patient fails to respond to initial therapy 
and/or infection with methicillin-resistant 
Staphylococcus aureus (MRSA) is suspected.2 
I prefer the latter agent because it is less 
expensive than clindamycin and is less likely 
to cause antibiotic-induced diarrhea.

If hospitalization is required, the drug 
of choice is intravenous vancomycin. The 
appropriate dosage is 20 mg/kg every 8 to 12 
hours (maximum single dose of 2 g).2

10. Syphilis
Syphilis is caused by the spirochete bacte-
rium, Treponema pallidum. The diagnosis can 
be made by clinical examination if the charac-
teristic findings listed in TABLE 2 are present.2,17 
However, most patients in our practice will 
have latent syphilis, and the diagnosis must 
be established based on serologic screening.17

Antibiotic selection
In pregnancy, the treatment of choice for 
syphilis is penicillin (TABLE 3).2,10,17 Only 
penicillin has been proven effective in treat-
ing both maternal and fetal infection. If the 
patient has a history of allergy to penicillin, 
she should undergo skin testing to deter-
mine if she is truly allergic. If hypersensitivity 
is confirmed, the patient should be desensi-
tized and then treated with the appropriate 

TABLE 2  Clinical manifestations of syphilis2,17

Stage of syphilis Usual clinical manifestation

Primary Painless chancre

Secondary Red-violet papules, particularly on 
palms and soles

Condyloma lata

Mucous patches

Alopecia

Tertiary Gumma

Aortic valve dysfunction

Neurosyphilis General paresis

Dementia

Tabes dorsalis

Argyll Robertson pupila 

aThe pupil accommodates but does not react to light.
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In the first trimester, 
the preferred agents 
for treatment  
of a lower UTI  
are oral amoxicillin  
or cephalexin

regimen outlined in TABLE 3. Of interest, 
within a short period of time after treatment, 
the patient’s sensitivity to penicillin will be 
reestablished, and she should not be treated 
again with penicillin unless she undergoes 
another desensitization process.2,17

11. Trichomoniasis
Trichomoniasis is caused by the flagellated 
protozoan, Trichomonas vaginalis. The con-
dition is characterized by a distinct yellow-
ish-green vaginal discharge. The vaginal pH 
is >4.5, and motile flagellated organisms are 
easily visualized on saline microscopy. The 
vaginal panel assay also is a valuable diag-
nostic test.3

Antibiotic selection
The drug of choice for trichomoniasis is 
oral metronidazole 500 mg twice daily for  
7 days. The patient’s sexual partner(s) should 
be treated concurrently to prevent rein-
fection. Most treatment failures are due to 
poor compliance with therapy on the part of 
either the patient or her partner(s); true drug 
resistance is uncommon. When antibiotic 
resistance is strongly suspected, the patient 
may be treated with a single 2-g oral dose  
of tinidazole.2

12. Urinary tract infections
Urethritis
Acute urethritis usually is caused by C tracho-
matis or N gonorrhoeae. The treatment of infec-
tions with these 2 organisms is discussed above.

Asymptomatic bacteriuria  
and acute cystitis
Bladder infections are caused primarily by 
E coli, Klebsiella pneumoniae, and Proteus 
species. Gram-positive cocci such as entero-
cocci, Staphylococcus saprophyticus, and 
GBS are less common pathogens.18

The key diagnostic criterion for asymp-
tomatic bacteriuria is a colony count greater 
than 100,000 organisms/mL of a single uro-
pathogen on a clean-catch midstream urine 
specimen.18

The usual clinical manifestations of 
acute cystitis include frequency, urgency, 
hesitancy, suprapubic discomfort, and a low-
grade fever. The diagnosis is most effectively 
confirmed by obtaining urine by catheter-
ization and demonstrating a positive nitrite 
and positive leukocyte esterase reaction on 
dipstick examination. The finding of a urine 
pH of 8 or greater usually indicates an infec-
tion caused by Proteus species. When urine 
is obtained by catheterization, the criterion 
for defining a positive culture is greater than  
100 colonies/mL.18 
Antibiotic selection. In the first trimester, 
the preferred agents for treatment of a lower 
urinary tract infection are oral amoxicillin 
(875 mg twice daily) or cephalexin (500 mg  
every 8 hours). For an initial infection, a 
3-day course of therapy usually is adequate. 
For a recurrent infection, a 7- to 10-day 
course is indicated.

Beyond the first trimester, nitrofurantoin 
monohydrate macrocrystals (100 mg orally 
twice daily) or trimethoprim-sulfamethoxa-
zole double strength (800 mg/160 mg twice 

TABLE 3  Treatment regimens for syphilis in pregnancy2,10,17

Stage of syphilis Treatment 

Primary, secondary, early latent syphilis Benzathine penicillin G, 2.4 million U IM in a single dose

Latent syphilis of undetermined duration, late latent syphilis, 
tertiary syphilis

Benzathine penicillin G, 2.4 million U IM weekly for 3 doses

Neurosyphilis Aqueous crystalline penicillin G, 18–24 million U/d, administered as 
3–4 million U IV every 4 h or by continuous infusion for 10–14 d
OR
Procaine penicillin G, 2.4 million U/d IM, plus probenecid 500 mg 
orally, every day for 10–14 d 

Abbreviations: IM, intramuscularly; IV, intravenously.
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For acute 
pyelonephritis, 
patients in the 
first half of 
pregnancy who are 
hemodynamically 
stable and who 
show no signs of 
preterm labor may 
be treated with 
oral antibiotics as 
outpatients

daily) are the preferred agents. Unless no 
other oral drug is likely to be effective, these 
2 drugs should be avoided in the first trimes-
ter. The former has been associated with eye, 
heart, and cleft defects. The latter has been 
associated with neural tube defects, cardiac 
anomalies, choanal atresia, and diaphrag-
matic hernia.18

Acute pyelonephritis
Acute infections of the kidney usually are 
caused by the aerobic gram-negative bacilli: 
E coli, K pneumoniae, and Proteus species. 
Enterococci, S saprophyticus, and GBS are 
less likely to cause upper tract infection as 
opposed to bladder infection.

The typical clinical manifestations of 
acute pyelonephritis include high fever and 
chills in association with flank pain and ten-
derness. The diagnosis is best confirmed by 
obtaining urine by catheterization and docu-
menting the presence of a positive nitrite and 
leukocyte esterase reaction. Again, an ele-
vated urine pH is indicative of an infection 
secondary to Proteus species. The criterion 
for defining a positive culture from catheter-
ized urine is greater than 100 colonies/mL.2,18 

Antibiotic selection. Patients in the first 
half of pregnancy who are hemodynamically 
stable and who show no signs of preterm 
labor may be treated with oral antibiotics as 
outpatients. The 2 drugs of choice are amoxi-
cillin-clavulanate (875 mg twice daily for 7 to  
10 days) or trimethoprim-sulfamethoxazole 
double strength (800 mg/160 mg twice daily 
for 7 to 10 days).

For unstable patients in the first half of 
pregnancy and for essentially all patients 
in the second half of pregnancy, paren-
teral treatment should be administered on 
an inpatient basis. My preference for treat-
ment is ceftriaxone, 2 g intravenously every  
24 hours. The drug provides excellent cov-
erage against almost all the uropathogens. 
It has a convenient dosing schedule, and it 
usually is very well tolerated. Parenteral ther-
apy should be continued until the patient 
has been afebrile and asymptomatic for 24 to  
48 hours. At this point, the patient can be 
transitioned to one of the oral regimens 
listed above and managed as an outpatient. 
If the patient is allergic to β-lactam antibiot-
ics, an excellent alternative is aztreonam, 2 g 
intravenously every 8 hours.2,18 ●
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