Infectious Disease CONSULT

Fever following cesarean delivery:
What are your steps for management?

Cesarean delivery is now the most common major operation performed
in US hospitals, and with surgery comes risk for infection. This article
summarizes common antibiotic therapy and emphasizes a need for
prevention to reduce morbidity in patients undergoing this procedure.
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CASE Woman who has undergone recent
cesarean delivery

A 23-year-old woman had a primary cesarean
delivery 72 hours ago due to an arrest of dilation
at 6 cm. She was in labor for 22 hours, and her
membranes were ruptured for 18 hours. She had
10 internal vaginal examinations, and the duration
of internal fetal monitoring was 12 hours; 24 hours
after delivery, she developed a fever of 39°C, in
association with lower abdominal pain and tender-
ness. She was presumptively treated for endome-
tritis with cefepime; 48 hours after the initiation of
antibiotics, she remains febrile and symptomatic.
e What are the most likely causes of her per-

sistent fever?
e What should be the next steps in her evaluation?

Cesarean delivery background

Cesarean delivery is now the most common
major operation performed in US hospi-
tals. Cesarean delivery rates hover between
25% and 30% in most medical centers in the
United States.! The most common postop-
erative complication of cesarean delivery

Dr. Duff is Professor of Maternal-

Fetal Medicine, Department of
Obstetrics and Gynecology, University
of Florida College of Medicine.

The author reports no financial
relationships relevant to this article.

doi: 10.12788/0obgm.0153

26 OBG Management | December 2021 | Vol. 33 No. 12

is infection. Infection typically takes 1 of 3
forms: endometritis (organ space infection),
wound infection (surgical site infection), and
urinary tract infection (UTI).! This article will
review the initial differential diagnosis, eval-
uation, and management of the patient with
a postoperative fever and also will describe
the appropriate assessment and treatment of
the patient who has a persistent postopera-
tive fever despite therapy. The article will also
highlight key interventions that help to pre-
vent postoperative infections.

Initial evaluation

of the febrile patient

In the first 24 to 48 hours after cesarean
delivery, the most common cause of fever
is endometritis (organ space infection). This
condition is a polymicrobial, mixed aerobic-
anaerobic infection (FIGURE). The principal
pathogens include anaerobic gram-positive
cocci (Peptococcus and Peptostreptococ-
cus species), aerobic gram-negative bacilli
(primarily Escherichia coli, Klebsiella pneu-
moniae, and Proteus species), and aerobic
gram-positive cocci (group B Streptococcus,
Enterococcus, and Staphylococcus).!

The major risk factors for postcesarean
endometritis are extended duration of labor
and ruptured membranes, multiple internal
vaginal examinations, invasive fetal monitor-
ing, and pre-existing colonization with group
B Streptococcus and/or the organisms that
cause bacterial vaginosis. Affected patients
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typically have a fever in the range of 38 to
39°C, tachycardia, mild tachypnea, lower
abdominal pain and tenderness, and puru-
lent lochia in some individuals.

Differential for
postoperative fever
The initial differential diagnosis of postop-
erative fever is relatively limited (TABLE 1). I
n addition to endometritis, it includes exten-
sive atelectasis, perhaps resulting from general
anesthesia; lower respiratory tract infection,
either viral influenza or bacterial pneumonia;
and acute pyelonephritis. A simple infection of
the bladder (cystitis or asymptomatic bacteri-
uria) should not cause a substantial tempera-
ture elevation and systemic symptoms.

Differentiation between these entities
usually is possible based on physical examina-
tion and a few laboratory tests. The peripheral
white blood cell count usually is elevated, and
aleft shift may be evident. If a respiratory tract
infection is suspected, chest radiography is
indicated. A urine culture should be obtained
if acute pyelonephritis strongly is considered.
Lower genital tract cultures are rarely of value,
and uncontaminated upper tract cultures are
difficult to obtain. I do not believe that blood
cultures should be performed as a matter of
routine. They are expensive, and the results
are often not available until after the patient
has cleared her infection and left the hospi-
tal. However, I would obtain blood cultures in
patients who meet one of these criteria'*
¢ They are immunocompromised (eg, HIV

infection).

o They have a cardiac or vascular prosthesis
and, thus, are at increased risk of compli-
cations related to bacteremia.

o They seem critically ill at the onset of eval-
uation.

o They fail to respond appropriately to initial
therapy.

The cornerstone of therapy is broad spec-
trum antibiotics that target the multiple organ-
isms responsible for endometritis.* There are
several single agents and several combination
antibiotic regimens that provide excellent cover-
age against the usual pelvic pathogens (TABLE 2).
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FIGURE 1 Principal microorganisms responsible

for postcesarean endometritis

Aerobic Gram-positive.€occi

Aerobic Gram-negative bacilli

Aerobic Gram-negative
bacilli and Gram-positive cocci

I personally favor the generic combination regi-
men (clindamycin plus gentamicin) because it
is relatively inexpensive and has been very well
validated in multiple studies. In patients who
have underlying renal dysfunction, aztreonam
can be substituted for gentamicin.
Approximately 90% of patients will show
clear evidence of clinical improvement (ie,
decrease in temperature and resolution of
abdominopelvic pain) within 48 hours of start-
ing antibiotics. Patients should then continue
therapy until they have been afebrile and
asymptomatic for approximately 24 hours. At
that point, antibiotics should be discontinued,
and the patient can be discharged. With rare
exceptions, there is no indication for administra-
tion of oral antibiotics on an outpatient basis."*

Persistent postoperative fever
Resistant microorganism

The most common cause of a persistent
fever after initiating antibiotic therapy is a
resistant microorganism. There are potential
gaps in coverage for the antibiotic regimens

TaBLE 1 Initial differential diagnosis
of postoperative fever

FAST
TRACK

About 90% of
patients show
improvement of
symptoms within
48 hours of starting
antibiotics

Endometritis

Extensive atelectasis, often related to general anesthesia

Lower respiratory tract infection

Acute pyelonephritis?

aSimple cystitis or asymptomatic bacteriuria should not cause a notable postoperative fever.
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TABLE 2 Appropriate intravenous antibiotics for treatment of postcesarean endometritis

Category

Antibiotic and dosing

Broad spectrum cephalosporins

Cefepime: 2 g every 12 h
Cefotetan: 1-2 gevery 12 h
Cefoxitin: 1-2 g every 6-8 hours

Ceftazidime-avibactam: 2.5 g every 8 h
Ceftolozane-tazobactam: 1.5 g every 8 h

Broad spectrum penicillins

Ampicillin-sulbactam: 1.5-3 g every 6 h
Piperacillin-tazobactam: 3.375 g every 6 h

Carbapenems

Ertapenem: 1 g every 24 h

Meropenem: 1 g every 8 h

. Imipenem-cilastatin: 500 mg every 6 h

Combination regimens

Clindamycin (900 mg every 8 h) plus gentamicin (5 mg/kg ideal body weight every

. 24 ) or aztreonam? (1 g every 8 h)

Metronidazole (500 mg every 12 h) plus ampicillin (2 g every 6 h) plus gentamicin
(5 mg/kg ideal body weight every 24 h) or aztreonam? (1 g every 8 h)

2Aztreonam is a monobactam antibiotic that has excellent coverage of aerobic gram-negative bacilli. It should be used in combination regimens in lieu of gentamicin if the
patient has underlying renal dysfunction.

FAST
TRACK

For postcesarean
endometritis,
consider the triple
combination of
metronidazole plus
ampicillin

plus gentamicin (or
aztreonam)
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commonly used to treat postcesarean endo-
metritis (TABLE 3).* Assuming there is no
other obvious cause for treatment failure, I rec-
ommend that therapy be changed to the triple
combination of metronidazole plus ampicillin
plus gentamicin (or aztreonam). The first drug
provides superb coverage against anaerobes;
the second covers enterococci. Gentamicin or
aztreonam cover virtually all aerobic Gram-
negative bacilli likely to cause postcesarean
infection. I prefer metronidazole rather than
clindamycin in this regimen because, unlike
clindamycin, it is less likely to trigger diarrhea
when used in combination with ampicillin.
The 3-drug regimen should be continued until
the patient has been afebrile and asymptom-
atic for approximately 24 hours."**

Wound infection
The second most common reason for a poor
response to initial antibiotic therapy is a wound
(surgical site) infection. Wound infections are
caused by many of the same pelvic pathogens
responsible for endometritis combined with
skin flora, notably Streptococcus and Staphylo-
coccus species, including methicillin-resistant
Staphylococcus aureus (MRSA).

Wound infections typically take one of
two forms. The first is an actual incisional
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abscess. The patient is febrile; the margins of
the wound are warm, indurated, erythema-
tous, and tender; and purulent material
drains from the incision. In this situation, the
wound should be opened widely to drain the
purulent collection. The fascia should then
be probed to be certain that dehiscence has
not occurred. In addition, intravenous van-
comycin (1 g every 12 h) should be included
in the antibiotic regimen to ensure adequate
coverage of hospital-acquired MRSA."*

The second common presentation of a
wound infection is cellulitis. The patient is
febrile, and there is a spreading area of ery-
thema, warmth, and exquisite tenderness
extending from the edges of the incision; how-
ever, no purulent drainage is apparent. In this
second scenario, the wound should not be
opened, but intravenous vancomycin should
be added to the treatment regimen.'*

A third and very rare form of wound
infection is necrotizing fasciitis. In affected
patients, the margins of the wound are dark-
ened and necrotic rather than erythematous
and indurated. Two other key physical find-
ings are crepitance and loss of sensation
along the margins of the wound. Necrotiz-
ing fasciitis is truly a life-threatening emer-
gency and requires immediate and extensive
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TABLE 3 Potential gaps in antibiotic coverage for postcesarean endometritis

Antibiotic

Principal gaps in coverage

Broad spectrum penicillins®

i Some aerobic and anaerobic gram-negative bacilli

Broad spectrum cephalosporins®

¢ e Enterococci

i » Some aerobic and anaerobic Gram-negative bacilli

Carbapenems®

: o Enterococci

Clindamycin plus gentamicin or aztreonam

. e Enterococci

Metronidazole plus gentamicin or aztreonam

: o Enterococci and other Gram-positive aerobic cocci

Metronidazole plus ampicillin plus gentamicin or aztreonam i o Essentially none

sAmpicillin-sulbactam, piperacillin-tazobactam.

*Cefepime, cefotetan, cefoxitin, ceftazidime-avibactam, ceftolozane-tazobactam.

°Ertapenem, imipenem-cilastatin, meropenem.

debridement of the devitalized tissue, com-
bined with broad spectrum therapy with
antibiotics that provide excellent coverage
against anaerobes, aerobic streptococci (par-
ticularly group A streptococci), and staphylo-
cocci. The requirement for debridement may
be so extensive that a skin graft subsequently
is necessary to close the defect.*

Unusual causes of persistent
postoperative fever

If a resistant microorganism and wound infec-
tion can be excluded, the clinician then must
begin a diligent search for “zebras” (ie, uncom-
mon but potentially serious causes of persistent
fever)."* One possible cause is a pelvic abscess.
These purulent collections typically form in the
retrovesicle space as a result of infection of a
hematoma that formed between the posterior
bladder wall and the lower uterine segment,
in the leaves of the broad ligament, or in the
posterior cul-de-sac. The abscess may or may
not be palpable. The patient’s peripheral white
blood cell count usually is elevated, with a pre-
ponderance of neutrophils. The best imaging
test for an abscess is a computed tomography
(CT) scan. Abscesses require drainage, which
usually can be accomplished by insertion of a
percutaneous drain under ultrasonographic or
CT guidance.

A second unusual cause of persistent
fever is septic pelvic vein thrombophlebitis.
The infected venous emboli usually are pres-
ent in the ovarian veins, with the right side
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predominant. The patient’s peripheral white
blood cell count usually is elevated, and the
infected clots are best imaged by CT scan
with contrast or magnetic resonance angi-
ography. The appropriate treatment is con-
tinuation of broad-spectrum antibiotics and
administration of therapeutic doses of par-
enteral anticoagulants such as enoxaparin or
unfractionated heparin.

A third explanation for persistent fever is
retained products of conception. This diag-
nosis is best made by ultrasonography. The
placental fragments should be removed by
sharp curettage.

A fourth consideration when evaluat-
ing the patient with persistent fever is an
allergic drug reaction. In most instances, the
increase in the patient’s temperature will cor-
respond with administration of the offend-
ing antibiotic(s). Affected patients typically
have an increased number of eosinophils in
their peripheral white blood cell count. The
appropriate management of drug fever is dis-
continuation of antibiotics.

A final and distinctly unusual consider-
ation is recrudescence of a connective tissue
disorder such as systemic lupus erythema-
tosus. The best test to confirm this diagnosis
is the serum complement assay, which will
demonstrate a decreased serum concentra-
tion of complement, reflecting consumption
of this serum protein during the inflamma-
tory process. The correct management for this
condition is administration of a short course of
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FAST
TRACK

Unusual causes
of persistent
fever include
pelvic abscess,
septic pelvic vein
thrombophlebitis,
retained products
of conception,
and allergic drug
reaction
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TABLE 4 Evaluation of the patient with a persistent
postoperative fever

Diagnostic test

Purpose

CT scan of abdomen and pelvis o

Identify abscess

CT scan or MRA

i o Identify thrombus in pelvic
vasculature, usually the ovarian
veins (septic pelvic vein
thrombophlebitis)

Blood cultures

¢ Rule out resistant microorganism
causing breakthrough bacteremia

Pelvic ultrasonography

¢ |dentify retained products of
conception

Differential white blood cell count

Identify leukocytosis consistent
with abscess or septic pelvic vein
thrombophlebitis

¢ |dentify eosinophilia associated
with drug fever

Abbreviations: CT, computed tomography; MRA, magnetic resonance angiography.

FAST
TRACK

To help prevent
postcesarean
endometritis, irrigate
the vaginal canal
preoperatively,
administer systemic
antibiotics, and
remove the placenta
by traction on the
umbilical cord
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systemic glucocorticoids. TABLE 4 summarizes
a simple, systematic plan for evaluation of the
patient with a persistent postoperative fever.

Preventive measures

We all remember the simple but profound
statement by Benjamin Franklin, “An ounce
of prevention is worth a pound of cure” That
folksy adage rings true with respect to post-
operative infection because this complica-
tion extends hospital stay, increases hospital
expense, and causes considerable discomfort
and inconvenience for the patient. Therefore,
wewould do well to prevent as manyinstances
of postoperative infection as possible.

Endometritis

On the basis of well-designed, prospec-
tive, randomized trials (Level 1 evidence),
3 interventions have proven effective in reduc-
ingthe frequency of postcesarean endometritis.
The first is irrigation of the vaginal canal preop-
eratively with an iodophor solution.>® The sec-
ond is preoperative administration of systemic
antibiotics.”® The combination of cefazolin (2 g
IV within 30 minutes of incision) plus azithro-
mycin (500 mg IV over 1 hour prior to incision)
is superior to cefazolin alone.'®!! The third
important preventive measure is removing
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the placenta by traction on the umbilical cord
rather than by manual extraction.'?*

Wound infection

Several interventions are of proven effectiveness
inreducing the frequency of postcesarean wound
(surgical site) infection. The first is removal of
hair at the incision site by clipping rather than
by shaving (Level 2 evidence).!* The second is
cleansing of the skin with chlorhexidine rather
than iodophor (Level 1 evidence).'® The third is
closing of the deep subcutaneous layer of the
incision if it exceeds 2 cm in depth (Level 1 evi-
dence).’*'" The fourth is closure of the skin with
subcutaneous sutures rather than staples (Level
1 evidence).®® The monofilament suture poli-
glecaprone 25 is superior to the multifilament
suture polyglactin 910 for this purpose (Level
1 evidence).” Finally, in obese patients (body
mass index >30 kg/m?), application of a nega-
tive pressure wound vacuum dressing may offer
additional protection against infection (Level 1
evidence).?’ Such dressings are too expensive,
however, to be used routinely in all patients.

Urinary tract infection

The most important measures for prevent-
ing postoperative UTIs are identifying and
clearing asymptomatic bacteriuria prior to
delivery, inserting the urinary catheter prior
to surgery using strict sterile technique, and
removing the catheter as soon as possible
after surgery, ideally within 12 hours.*

CASE Resolved

The 2 most likely causes for this patient’s
poor response to initial therapy are resistant
microorganism and wound infection. If a
wound infection can be excluded by physical
examination, the patient’s antibiotic regimen
should be changed to metronidazole plus
ampicillin plus gentamicin (or aztreonam).
If an incisional abscess is identified, the inci-
sion should be opened and drained, and van-
comycin should be added to the treatment
regimen. If a wound cellulitis is evident, the
incision should not be opened, but vancomy-
cin should be added to the treatment regimen
to enhance coverage against aerobic Strepto-
coccus and Staphylococcus species. ®

CONTINUED ON PAGE 35
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