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Abstract

Improvement of the outcome of infectious diseases by early and appropriate antimicrobial therapy
is of paramount importance in any clinical discipline. Special considerations need to be given for
the use of antimicrobial agents in obstetric practice, as it relates to the safety of both the mother
and the fetus. However, their use and misuse are associated with significantly increasing antibiotic
resistance. The objective of this review was to provide a useful overview for the practicing
obstetrician, of current recommendations for the use of antibiotics in common situations related to
pregnancy and the postpartum period.
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Introduction

Antibiotics account for 80% of all prescribed medications in obstetric practice.! Only a few studies
have examined the effects of antibiotics during human pregnancy on the fetus with resultant long-
term and/or short-term sequelae.?

There are many guidelines and recommendations for the use of antimicrobials in obstetric care.
Although most of the recommendations on the use of antimicrobials in obstetric practice are
towards serious infections, there are many other indications for antimicrobial use during
pregnancy. Guidelines and recommendations for antimicrobial use in such situations are often not
available in a single accessible form. The objective of this review was therefore to provide a useful
overview for the practicing clinician on current recommendations on the use of antibiotics in
common situations related to pregnancy and the postpartum.
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Method

In this narrative review, a comprehensive literature review was conducted relevant to the topic.
This article presents the current recommended practice of antibiotic use in obstetric practice
according to the available evidence to date. MEDLINE and Google scholar electronic databases
were searched from January 2000 to June 2019, for English language original papers using pre-
defined search terms such as antibiotic prophylaxis, antibiotic treatment, obstetric surgery,
antibiotics in obstetrics and obstetric delivery. We also traced citations to and from relevant
articles and searched our personal libraries for additional articles. As we were primarily interested
in understanding the recommendations for antimicrobial use in current practice, current practice
guidelines on this topic were also included.

Papers concerning the pharmacology of antibiotics during pregnancy and pathology and/or
epidemiology of infections in pregnancy were excluded. Eligibility was determined by the first
author.

Results
Use of antimicrobial agents in the antenatal period
Urinary tract infections related to the pregnancy

Asymptomatic bacteriuria in pregnancy

Asymptomatic bacteriuria occurs in 2% to 10% of pregnancies and, if not treated, up to 30% of women
will develop acute pyelonephritis.®> Asymptomatic bacteriuria has also been associated with low birth
weight and preterm birth.2 It is therefore recommended to screen for bacteriuria during the first
trimester with urine culture and if the culture is found to be positive, to treat according to the
antibiotic sensitivity results.3* A 7-day course is recommended and prophylaxis is not recommended
in a low-risk pregnancy.®

Urinary tract infection in pregnancy

Any medication used in pregnancy carries risks and benefits. However, untreated urinary tract
infections are particularly associated with significant risk to the growing fetus such as spontaneous
abortion, preterm birth, and low birth weight.® Primary therapy is cephalexin 500mg 8 hourly or
nitrofurantoin 100mg 12 hourly for 7 days according to the Sri Lankan guidelines of 2016.*
According to the NICE guidelines in the UK, amoxicillin, cephalexin or other antibiotics are
recommended by the local microbiology team according to the culture and sensitivity pattern.®
Urine culture should be repeated after 48 hours of completion of antibiotics.®

Nitrofurantoin should be avoided in the third trimester because it is known to cause fetal
haemolytic anemia.” Co-amoxiclav should be avoided in less than 37 weeks of gestation due to
increased risk of neonatal necrotizing enterocolitis.®

Pyelonephritis in pregnancy
Acute pyelonephritis is estimated to complicate up to 2% of all pregnancies.® If left untreated,
acute pyelonephritis could result in maternal morbidity including fever and acute renal failure and
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fetal complications including acute respiratory distress, stillbirth, and preterm birth.2® Urine
culture and ABST with an ultrasonic assessment of renal tract would be essential supporting
clinical findings in making a diagnosis of pyelonephritis.

According to the Sri Lankan guidelines of 2016*, first-line therapy is cefuroxime 750mg
intravenous (1V) 8 hourly or co-amoxiclav 1.2g IV 8 hourly. Alternative treatment options may be
needed in case of resistant organisms according to the culture and sensitivity pattern® and these are
ceftriaxone 1g IV daily or cefotaxime 1g 1V 8 hourly.* This IV therapy needs to be changed to oral
therapy following clinical improvement and continued to complete 14 days (total duration) of
antibiotics.*

Chickenpox in pregnancy

Although it is an uncommon infection in pregnancy, varicella in pregnancy may carry a risk of
higher morbidity, including pneumonia, hepatitis and encephalitis and rarely death.!! There are
also fetal complications, especially if seroconversion has occurred in the first 28 weeks of
pregnancy.!

When there is a contact with chickenpox or shingles for a pregnant woman??,

a) A thorough history needs to be taken to confirm the significance of the potential contact
and the susceptibility of the pregnant woman.

b) Those with an uncertain or no previous history of chickenpox or who come from
susceptible territories and who have a significant exposure need to undertake a blood test
to determine VZV immunity. When there is a significant exposure in a non-immune
mother, she should be offered varicella-zoster immunoglobulin (VZIG) as early as
possible.

c) VZIG is effective when given up to 10 days after contact. In the case of continuous
exposures, this is 10 days from the appearance of the rash in the index case. In non-immune
women, a significant exposure should be managed as potentially infectious from 8-28 days
after exposure if they receive VZIG and from 8-21 days after exposure if they do not
receive VZIG.

d) A second dose of VZIG may be needed if a further significant exposure has occurred and
three weeks have gone from the last VZIG dose.

Chickenpox infection

In the case of established chickenpox infection with typical rash, oral aciclovir 800mg 5 times a
day for 7 days should be started within the first 24 hours of the onset of the rash.*! Women with
severe chickenpox are candidates for intravenous aciclovir.!* Aciclovir is not licensed for use in
pregnancy and the potential risks and benefits should be discussed with the mother.!* However,
rising evidence shows that there is no additional risk of major fetal anomalies with the exposure
to aciclovir in pregnancy.*?'3!* Once chickenpox has developed with a typical rash, VZIG has no
therapeutic benefit.!!
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Respiratory tract infections in pregnancy

Bacterial/viral pneumonia is difficult to differentiate, and perhaps viral pneumonia may have a
bacterial co-infection.’®> Empirical antibiotic treatment to cover common treatable bacterial
pathogens is therefore usually recommended for the management of pneumonia.’®

The initial choice of empirical antimicrobial treatment consists of a beta-lactam/cephalosporin and
a macrolide together.’®'” Amoxicillin or amoxicillin-clavulanate are preferred beta-lactam
antibiotics. The possible alternative antibiotics are ceftriaxone and cefuroxime.'®” Often, there
will be dramatic clinical improvement within 48 to 72 hours and the ongoing regimen resulting in
improvement should not be altered within the first 72 hours.!” If there is a suspected aspiration,
anaerobic cover is necessary.!’

Possibility of infection with multi-drug resistant organisms causing pneumonia including
penicillin-resistant Streptococcus pneumoniae and post-viral methicillin-resistant Staphylococcus
aureus (MRSA) pneumonia are less common.® However, aggressive therapy is needed in such
situations.® For MRSA pneumonia, intravenous vancomycin (15 mg/kg every 12 hours, adjusted
based on serum vancomycin levels) or linezolid (600 mg every 12 hours) is recommended.

Influenza in pregnancy

Pregnant women are at increased risk of developing complications due to influenza, including
spontaneous miscarriage, preterm birth, premature rupture of membranes, neonatal complications,
secondary bacterial pneumonia in mother and even maternal death.**°

Throat swabs should be sent for viral studies before starting antivirals and oral oseltamivir 75-
150mg 12 hourly should be given for 5 days.* With regards to viral pneumonia, primary influenza
pneumonia does not respond well to antiviral therapy (oseltamivir) and mortality remains high.!’
Fortunately, severe primary influenza pneumonia is uncommon.l’ Superimposed bacterial
pneumonia should be treated with the appropriate antibiotics as given above.t>!

Genital herpes in pregnancy

Herpes infection can be potentially harmful to the neonate rather than the mother.?’ Neonatal
herpes can cause severe morbidity, including localized disease to the eye, skin, and mouth,
encephalitis and disseminated multi-organ involvement.?’ Maternal transmission of this rare, lethal
infection must, therefore, be promptly managed.?

First or second-trimester acquisition (until 27+6 weeks of gestation)

Management of the woman should be in line with her clinical condition and will usually involve
the use of oral aciclovir in standard doses, 400 mg three times daily, usually for 5 days.?
Intravenous aciclovir has to be considered for disseminated herpes simplex virus (HSV)
infection.? Following first or second trimester acquisition, daily suppressive aciclovir 400 mg
three times daily from 36 weeks of gestation reduces HSV lesions at term and hence the need for
caesarean delivery.20:21.22
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Third-trimester acquisition (from 28 weeks of gestation)

Oral aciclovir in standard dosage of 400 mg three times daily for 5 days is the usual regime, unless
for a severe infection that needs intravenous administration.?’ After 28 weeks, therapy has to be
continued with standard oral aciclovir as above until delivery. Caesarean delivery should be the
preferred delivery method for all mothers with the first episode of genital herpes after 28 weeks.
This is particularly important to consider in mothers with symptoms within 6 weeks of expected
delivery as the risk of neonatal transmission (41%) of HSV is very high in this period.?°

Women with recurrent genital herpes

Women with recurrent genital herpes should be informed that the risk of neonatal herpes is low
(0-3% for vaginal delivery) even if lesions are present at the time of delivery.?’ Daily suppressive
aciclovir 400 mg three times daily should be considered from 36 weeks of gestation although there
is insufficient evidence to determine whether this reduces the incidence of neonatal herpes.?°
However, it reduces viral shedding and recurrences at delivery so may reduce the need for
caesarean delivery.?%2

Spontaneous rupture of membranes

Preterm prelabour rupture of membranes (PPROM)

PPROM complicates only 2% of pregnancies but is associated with 40% of preterm deliveries and
can result in significant neonatal morbidity and mortality.?* The aim of treatment is to prevent
preterm birth with its known complications as well as chorioamnionitis.?* Primary therapy should
be oral erythromycin 250mg 6 hourly for 10 days.?*?> A seven-day course of therapy with a
combination of intravenous ampicillin and erythromycin followed by oral amoxicillin and
erythromycin during expectant management can be also be considered as an alternative treatment
option.%

Prelabour rupture of membranes at or over 37 weeks of gestation (PROM)

PROM at term (37-42 weeks) occurs in 8-10% of term pregnancies.?”?® Currently there is no
convincing evidence of benefit to mothers or neonates for the routine use of antibiotics for PROM
at or near term and therefore antibiotics are not recommended.?>? These women should be offered
induction of labour 24 hours after PROM or else depending on the local unit protocol.?” 282
Women with proven Group B Streptococcus (GBS) colonization including bacteriuria or a history
of an infected baby need to have intrapartum antibiotic prophylaxis (IAP) as described below.*3°

Intrapartum prophylaxis for Group B  haemolytic streptococcus (GBS)
Indications for IAP for GBS have been summarized below.* 3°

Indications for intrapartum GBS prophylaxis
a. GBS carrier status
b. GBS bacteriuria in current pregnancy
c. Previous GBS infected baby (early- or late-onset)
d. Maternal pyrexia in labour (> 38.2 °C/100.8 °F) — therapeutic indication for broad-
spectrum antibiotics including GBS cover
Rupture of membranes more than 18 hours
Confirmed preterm labour irrespective of the GBS maternal status

=h @D
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First-line prophylaxis is benzylpenicillin 3g (5MU) 1V loading dose followed by 1.5g 1V 4 hourly
until delivery.* % Alternative prophylaxis options are ampicillin 2g 1V loading dose followed by
1g IV 4 hourly until delivery. Alternatives include clindamycin 900mg IV 8 hourly or vancomycin
1g IV 12 hourly until delivery, especially in case of penicillin hypersensitivity.* To optimize the
efficacy of intrapartum antibiotic prophylaxis, the first dose should be given at least 2 hours before
delivery 3132

Maternal pyrexia in labour can indicate chorioamnionitis and a broad-spectrum antibiotic, rather
than penicillin G, is recommended in this situation.®3* The antibiotic regimen of choice will
depend on local microbiology guidance. Intravenous amoxicillin 2 g every 6 hours (or intravenous
cefuroxime 1.5 g every 6 hours in women with a non-anaphylactic reaction to penicillin) is
acceptable in this situation.3%-3

Chorioamnionitis

Chorioamnionitis or intra-amniotic infection is an acute inflammation of the membranes and
chorion of the placenta, typically due to ascending polymicrobial bacterial infection in the
setting of membrane rupture.® Prompt initiation of antibiotic therapy is essential to prevent both
maternal and fetal complications in the setting of clinical chorioamnionitis.®® Intrapartum
antibiotic therapy should be considered for women with fever > 38.2 °C/ 100.8 °F during
labour.* Necessary obstetric interventions should be carried out together with antibiotic therapy.

Primary therapy is a combination of ampicillin 2g IV 6 hourly, gentamicin 5-7mg/kg IV once daily
and metronidazole 500mg IV 8 hourly until delivery.*?®> The American College of Obstetricians
and Gynaecologists recommend only ampicillin and gentamicin as primary therapy and additional
metronidazole only in post-caesarean patients.® If cesarean delivery is performed, clindamycin
(or metronidazole) every 8 hours is often added for anaerobic cover.®** The other option is to use
ceftriaxone 2g IV once daily and metronidazole 500mg IV 8 hourly.* Alternatively, the
combination of clindamycin 600mg IV 8 hourly with gentamicin 5-7mg/kg IV once daily can be
given.* If sexually transmitted infections (STI) are suspected, it is recommended to add
azithromycin 1g stat dose.*

Prophylaxis against infective endocarditis

The current dogma of “antibiotics for all” needs to be reconsidered, particularly as the widespread
use of antibiotics promotes the emergence of resistant microorganisms, including resistant
enterococci.®® However, because of the serious consequences and high costs associated with IE
and the comparatively low costs associated with antibiotic prophylaxis, it has been demonstrated
that antibiotic prophylaxis is likely to be very cost-effective (and even cost-saving) in preventing
IE, particularly for those at high risk, even when the number of prevented IE cases is very low.*’

The incidence of infective endocarditis (IE) in patients with cardiac disease is 0-1.2% and is higher
in women with a mechanical prosthetic valve.*® The risk of IE would likely be influenced by the
severity of valvular disease.*® Cardiac conditions for which IE prophylaxis is indicated include
acquired valvular heart disease with stenosis or regurgitation, hypertrophic cardiomyopathy,
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previous infective endocarditis, structural congenital heart disease, including surgically corrected
or palliated structural conditions valve replacement and rheumatic heart disease.>¢-3":3

IE prophylaxis is no longer recommended for conditions such as patients with mitral valve
prolapse.® Isolated atrial septal defect, fully repaired ventricular septal defect or fully repaired
patent ductus arteriosus, and closure devices that are judged to be endothelialized have been
excluded from prophylaxis.®3"38 Prophylaxis for patients with the above indications should be
considered for operative vaginal delivery, emergency or elective caesarean section, repair of third
or fourth-degree perineal tear, manual removal of placenta and postpartum dilatation and curettage.
Prophylaxis for IE is not recommended for women who are undergoing uncomplicated vaginal
delivery, cervical cerclage and hysterectomy.*

The recommended regimen for prophylaxis is ampicillin 2g IV as a single dose.* Parenteral
ceftriaxone 1g (IV/intramuscular) or clindamycin 600mg IV as a single dose could be used for
patients who are allergic to ampicillin.* The timing of prophylactic antibiotics is 15 to 60 minutes
prior to skin incision for caesarean deliveries and ideally at the time of membrane rupture for
vaginal deliveries.*

Caesarean birth

The single most important risk factor for postpartum maternal infection is cesarean birth.
Caesarean birth is a clean, contaminated surgery. Surgical antibiotic prophylaxis should be given
for all women who are undergoing caesarean birth.*3%404! Surgical antibiotic prophylaxis should
generally be limited to a single dose.*2>4042

Cochrane review has recommended that prophylactic antibiotics should be routinely administered
to all women undergoing cesarean section to prevent infection and this reduces the incidence of
wound infection, endometritis and serious infectious complications by 60% to 70%.4? Studies
have shown that single-dose antibiotic prophylaxis is as effective as multiple doses of antibiotic.*
Prophylactic antibiotics should ideally be given 30 minutes prior to the skin incision such as at the
time of IV cannulation.*394042

There is evidence to support the use of surgical prophylaxis after clamping of the umbilical cord
to prevent postpartum infections after caesarean.?>3 As a result, administration of antibiotics can
still be done after delivery of the baby without jeopardizing the neonatal outcomes in a case of
emergency caesarean birth.2°> The Australian guidelines recommend antibiotics to be administered
30-minutes prior to skin incision at the time of cannulation to be an effective bactericidal agent.®

For a mother with a significant history of anaphylaxis to other antibiotics or uncertain drug allergy,
surgical prophylaxis can still be given immediate postpartum.*® Clinicians should be prepared with
an emergency delivery protocol in a rare event of anaphylaxis in the pregnant mother.*°

Narrow-spectrum antibiotics that are effective against Gram-positive and Gram-negative bacteria
with some anaerobic coverage are the most appropriate choice.®® Primary therapy is cefuroxime
1.5g IV single dose.*?>3 For those who are allergic to cephalosporins, IV clindamycin along with
gentamicin is an accepted alternative regime according to the Australian guidelines.*® The World
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Health Organization (WHQO) recommends avoidance of co-amoxiclav in preterm births due to the
high risk of neonatal necrotizing enterocolitis and emphasizes that it might be safer to avoid its use
for caesarean birth of term babies t00.2°> Surgical prophylaxis should still be administered to
mothers for whom caesarean birth is indicated who are on antibiotic prophylaxis for prolonged
rupture of membranes or GBS prophylaxis.?>#°

Vaginal cleansing with povidone-iodine immediately before caesarean birth is a recommended
prophylactic measure against postpartum endometritis.?

Other obstetric procedures

Prophylaxis should be given for the repair of third or fourth-degree perineal tear.2>4%42 Third and
fourth-degree tears involve the anal sphincter and thus give rise to a ‘contaminated’ or ‘clean-
contaminated” wound. First-line therapy is IV cephalosporin and metronidazole.>#° This is in line
with the recommendations of WHO and the Royal College of Obstetricians and
Gynaecologists.’3% However, the Australian guidelines do not support the use of antibiotic
prophylaxis to prevent perineal wound complications following third or fourth-degree tears due to
lack of robust evidence.*® However, they emphasize the need to make the decision depending on
the individual case and clinical circumstances®® and this should be borne in mind when making
decisions regarding antibiotics in all of these situations.

According to most clinical guidelines, antibiotic prophylaxis is not recommended for operative
vaginal deliveries.?>3°434 The latest Cochrane review has concluded that evidence from a single
trial suggests that antibiotic prophylaxis may lead to little or no difference in endometritis or
maternal length of stay.** However, good standards of hygiene and aseptic techniques are
recommended.*® Available evidence also does not support the use of prophylactic antibiotics to
reduce infectious morbidity following operative vaginal delivery, postpartum surgical evacuation
of retained products and cervical cerclage and manual removal of placenta.3%42

Antibiotic prophylaxis is recommended by the WHO before manual removal of the placenta as a
single dose of ampicillin or first-generation cephalosporin.?>4°

While there is inadequate randomized evidence to dictate  uniform  antibiotic
prescribing practice in the above situations, the decision regarding prophylactic antibiotics should
be made in each case, based on the clinical situation and individual patient circumstances such as
length of labour, intrapartum fever, co-morbidities and extent of genital tract trauma, if any.*%4°

Additional doses of prophylactic antibiotics may need to be given if an open abdominal surgical
procedure is lasting more than three hours and/or estimated blood loss is greater than 1.5L with a
three to four hour gap from the initial antibiotic dose.*2

16
SLJID » www. http://sljol.info/index.php/SLJID * Vol. 10, No. 1, April 2020



Use of antimicrobial agents in the postpartum period
Surgical site infections after caesarean birth

Mild to moderate infections can be treated with oral cloxacillin 500mg 6 hourly or co-amoxiclav
625mg 8 hourly.* In severe infections, cefuroxime 750mg IV 8 hourly can be given with/without
metronidazole 500mg 1V 8 hourly or else co-amoxiclav 1.2g 1V 8 hourly.* If the patient is allergic
to penicillin, clindamycin oral 300mg 8 hourly or IV 600mg 8 hourly can be considered.*

Episiotomy infections

Superficial infections

These can be treated with cefuroxime 500mg 12 hourly with/without metronidazole 400mg 8
hourly or else a combination of clindamycin 300mg 8 hourly and gentamicin 5-7mg/kg IV once
daily.*

Deep necrotizing fasciitis/myonecrosis

Primary therapy is piperacillin-tazobactam 4.5g IV 8 hourly or else a combination of ticarcillin
clavulanate 3.2g 1V 8hourly and clindamycin 600mg IV 8 hourly.* Alternative treatment option is
a combination of ceftriaxone 2g IV daily and clindamycin 600mg IV 8 hourly.*

Postpartum mastitis

Primary therapy is oral cloxacillin 500mg 6 hourly.* Severe infection needs cloxacillin 1g 1V 6
hourly.* Alternative treatment option is cephalexin 500mg 8 hourly.* Clindamycin can be
considered in patients with penicillin allergy.* Ciprofloxacin/ fusidic acid are best avoided in
breastfeeding mothers. # Surgical intervention must be done where necessary in case of a breast
abscess.*

Postpartum endometritis

A combination of clindamycin and gentamicin is recommended as first-line antibiotics for the
treatment of postpartum endometritis.?®> Clindamycin can be administered as 600 mg IV every six
to eight hours, and gentamicin as 1-1.5 mg/kg or 60-80 mg IV or IM every eight hours.®
Alternative therapy is a combination of ampicillin 2g IV 6 hourly with gentamicin 5mg/kg IV once
daily and metronidazole 500mg 1V 8 hourly.*? Other treatment options are a combination of co-
amoxiclav 1.2g IV 8 hourly with gentamicin 5-7mg/kg IV once daily or else combination of
ceftriaxone 2g IV daily with metronidazole 500mg IV 8 hourly.* Treatment with antibiotics need
to be continued for at least 24-48 hours after complete resolution of clinical manifestations
including fever, uterine tenderness, purulent lochia, and/or leucocytosis.?® If cost and availability
is a limiting factor, use of a penicillin class of drug (with gentamicin) is an acceptable n alternative
for postpartum endometritis.?
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Conclusion

This paper provides a comprehensive summary of currently recommended practice in the choice
of antimicrobial agents in obstetric practice. However, due to the lack of robust scientific data,
antimicrobial recommendations for some procedures are difficult to make. Therefore, clinicians
should use clinical circumstances and case by case evaluation to decide rationally the need for
antimicrobials. Regular audits to evaluate adherence to accepted recommendations in prescribing
antibiotics may be helpful to determine the usefulness of guidelines. They would also assist in
recognizing the need to change recommendations due to the development of resistance in
commonly encountered pathogens. Observational and analytical studies and/or randomized
controlled trials on the use of antibiotics in obstetric procedures where there is a lack of robust
data are recommended.
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