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A prospective randomized study of the
treatment of postpartum endometritis
was conducted with 43 patIents. The
bacterial origin of the infection was
determined by uterine aspiration.
Treatment was successful in 17 of the
19 patients receiving ampicillin (12 g/d)
and in 21 of the 24 patients receiving
clindamycin (2A g/d) plus gentamicin
(5.1 mg/kg daily).

Une 6tude prospective randomis6e du
traitement de l'endometrite puerperale
a 6te realis6e chez 43 patientes. L'origine
bacterienne de l'infection a ete
determinee par aspiration ut6rine. Le
traitement a 6t6 couronne de succes
chez 17 des 19 patientes qui ont re.u
de l'ampicilline (12 g par jour), et
chez 21 des 24 patientes qul ont re.u
de Ia clindamycine (2A g par jour) et
de Ia gentamicine (5.1 mg/kg par jour).

While a number of authors have re-
ported on the bacteria and the anti-
biotic susceptibility patterns associ-
ated with puerperal infections,1 there
are few authoritative guidelines for
the initial choice of antibiotic regi-
mens in such infections. Gorbach and
Thadepalli1 found clindamycin alone
to be useful in mixed aerobic and
anaerobic infections, but they pre-
ferred to combine this drug with an
aminoglycoside. Mead and Gump3
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have used ampicillin with gentamicin
or clindamycin with gentamicin for
severely ill patients, and ampicillin
or a cephalosporin for moderately ill
patients. Ledger, Kriewall and Sweet4
compared penicillin and kanamycin
with clindamycin and kanamycin and
found both regimens to be imperfect.
Our practice has been to use din-

damycin and gentamicin pending bac-
teriologic evaluation, and in many
cases we have continued this treat-
ment to a successful conclusion.
These drugs were intended to cover
the Enterobacteriaceae, streptococci,
staphylococci and anaerobic gram-
negative rods. However, we were im-
pressed that ampicillin also seemed
effective in a number of cases treated
by colleagues. Therefore, we decided
to conduct a prospective randomized
study comparing ampicillin given in
high doses with a combination of
clindamycin and gentamicin in the
early empirical treatment of patients

with a clinical diagnosis of postpar-
tum endometritis.

Methods

Patient selection and assignment to
therapy

At Mount Sinai Hospital, Toronto,
a 441-bed teaching hospital, there are
76 obstetric beds, all for private pa-
tients. During the study interval,
August 1976 to June 1977, there
were 3173 deliveries, of which 2589
were vaginal, 432 were by emergency
cesarean section and 152 were by
elective cesarean section. Of the pa-
tients, 86 were considered for in-
clusion in the study and 43 were
selected. Exclusions were due to in-
advertent or unintentional treatment
with an antibiotic regimen other than
the two being studied, or to an un-
certain diagnosis of pelvic infection.
Other characteristics of the patients
are shown in Table I. In only one
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patient, a member of the ampicillin
group, was there another cause for
the fever - a wound infection.

It was considered impractical to
conduct the therapeutic and clinical
assessment components of this study
in a double-blind fashion.

The patients whose medical record
number ended with an even digit re-
ceived ampicillin, 2.0 g intravenously
every 4 hours; those whose number
ended with an odd digit received
clindamycin, 600 mg orally every 6
hours, and gentamicin, 1.7 mg/kg of
body weight intravenously every 8
hours. None of the patients had renal
dysfunction. Treatment was given
for a minimum of 5 days, the dura-
tion depending on the response.

Clinical assessment

All patients were assessed clinic-
ally by one individual (D.G.P.) to
confirm the diagnosis of endometritis,
which was based on the presence of
fever (oral temperature 38 0C or
higher), abdominal pain, uterine or
lower abdominal tenderness and sub-
involution of the uterus; foul lochia
was a feature in some patients. Bac-
teriologic data were obtained to sup-
port the diagnosis. The condition of
each patient was reviewed daily and
the clinical status was recorded on a
protocol sheet. These data were used
to evaluate the duration of illness be-
fore cure.

Bacteriologic assessment

Two types of bacteriologic sam-
pling were used. In one method cer-
vical swabs were obtained from the
unprepared cervix through a specu-
lum; these were taken to the lab-
oratory in Amies' modification of
Stuart's transport medium.5 The sec-
ond method was uterine aspiration.
A sterile plastic catheter inside a
rigid plastic outer sleeve was passed
through the cervix, which had been
prepared with a solution of povidone-
iodine (Proviodine®) or a 1:2000
aqueous solution of chlorhexidine di-
acetate (Hibitane®). The uterine con-
tents were aspirated into a 6-mL
syringe attached to the catheter,
placed in Amies' modification of
Stuart's transport medium and trans-
ported to the laboratory. The interval

between obtaining the sample from
the patient and inoculating the ap-
propriate culture media did not ex-
ceed 5 minutes.

All samples were cultured aero-
bically and anaerobically, and iso-
lates were identified by standard bac-
teriologic methods; the anaerobic
techniques have been described else-
where.6 Antibiotic sensitivity testing
of aerobic bacteria was by either the
Kirby-Bauer7 or the Autobac P
method, and of anaerobic bacteria
was by the agar dilution method of
Sutter, Vargo and Finegold.9

Bacteriologic evaluation was done
at the initiation of treatment, and
subsequent cultures were not done
provided the patient responded to
treatment. No attempt was made to
culture Mycoplasma species. Failure
to respond necessitated repeated bac-
teriologic testing.

Blood samples were drawn once
for culture from all patients before
antibiotic therapy was begun.

Response to treatment

Daily clinical assessment was per-
formed with the intention of changing
to the alternative regimen when a
patient did not show satisfactory clin-
ical response to treatment or when
the bacteriologic findings necessitated
a change in therapy. The decision to
consider treatment as having failed
was made by one individual (J.A.S.),
who did not know the antibiotic
regimen for each patient. This judge-
ment was based on persistence of a
temperature of 38 0C or higher to-
gether with at least two of the follow-
ing features: subinvolution of the
uterus, excessive or foul lochia, and
abdominal pain or tenderness.

Results

Seventeen cervical swabs, com-
pared with 20 uterine samples,
yielded pure cultures of single bac-
teria. Moreover, one pure culture
from a cervical swab and six pure
cultures from uterine samples were
associated with multiple bacterial iso-
lates from the other site. For these
reasons, only the uterine samples
were included in the analyses.

The bacteria recovered from pa-

tients in the two treatment groups,
including the isolates resistant to one
or both of the drugs in the initial
treatment regimen, are shown in
Table II. No bacteria were cultured
from the uterine contents of six pa-
tients who received ampicillin, al-
though pus cells and gram-positive
cocci or gram-negative rods were
seen in smears of the uterine aspi-
rates; Staphylococcus epidermidis
was cultured from the cervical swabs
of one of the six. Similarly, no bac-
teria were cultured from the uterine
contents of four patients who re-
ceived clindamycin, although pus
cells were seen in smears of the
uterine aspirates of all four, and
gram-negative rods were seen in
those of three; Bacteroides sp. sensi-
tive to clindamycin was cultured from
the cervical swabs of two of the four.

The success rate for ampicillin
therapy (89%) was similar to that
for clindamycin and gentamicin ther-
apy (88%). The success of ampicillin
therapy was uniformly predictable
from the results of the susceptibility
tests. The two treatment failures were
related to penicillinase production by
S. aureus. The success of clindamycin
and gentamicin therapy was also cor-.
related with antimicrobial susceptibil-
ity patterns except in the patients
with Streptococcus taecalis or other
enterococcal infection. In one case
there was no evidence from Gram's
staining of any other pathogen, but
in two cases there were associated
bacteria causing infection, including
a Bacteroides sp. that may have
been the main pathogen. The treat-
ment failures with clindamycin and
gentamicin were in one patient with
a mixed S. faecalis and Escherichia
coli infection (the S. faecalis was re-
sistant to both drugs and the E. coli
was sensitive to gentamicin) and in
two patients with group B /3-hemoly-
tic streptococcal infection (one may
have responded more to the release
of 75 mL of pus from the uterine
cavity during repeat uterine aspira-
tion than to the change to ampicillin
therapy).

Details of the timing of antibiotic
therapy in the five patients in whom
treatment was changed are outlined
in Table III. One patient inadver-
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Table 111-DetaIls of therapy for the five patients Whose condition failed to respond to the initial
cholceof therapy

Initial antibiotic (and Subsequent antibiotic regimen
Case Bacteria Isolated Interval jdaysj from onset (and interval [daysi from
no. from uterus of therapy to change) change to clinical success)

Table tV-Intervals Iwfme clinical lmpmve
tuentin patientusuccessfullytroated

Treatment group

Clindamycin
Interval (days) and
after qmset Ampiciltin gentamicin
oftherapy (n=11) (n=21)

Until af*rite 2.4 2,6
ttnttl veil 3.9 3.4
Until dlscbarge4 (7 6.6



while 4.8% of all deliveries were by
this method. Vaginal delivery ac-
counted for 40% of the deliveries in
the infected group and for 81.6%
of all deliveries in the hospital during
the study interval.
A daily record was kept of specific

features including abdominal pain,
uterine or lower abdominal tender-
ness, uterine involution and charac-
teristics of the lochia. By paying care-
ful attention to these records we were
able to use these features, in associa-
tion with temperature response, to
decide about therapeutic efficacy
without as much difficulty as we had
expected.
Our data indicate that either of

the two antibiotic regimens is appro-
priate in the early treatment of endo-
metrial infection in the puerperium
pending bacteriologic evaluation, pro-
vided the Gram-stained smear of the
uterine contents does not suggest sta-
phylococcal, clostridial or gonococcal
infection. Such infections might in-
dicate the use of penicillin G or a
semisynthetic penicillin such as clox-
acillin.
We compared the findings from

the cultures of cervical swabs and
uterine aspirates because we sus-
pected. that the results of cervical
testing might be unreliable. Similar
lack of enthusiasm for cervical swabs
in endometritis was expressed by
Gibbs and Weinstein.1 We had more
"sterile" samples from the uterine
cavity than from cervical swabs, an
observation also made by Morgan
and colleagues."' The reason for this
is not clear. Failure to aspirate from
the infected site is unlikely in view
of the presence of pus cells in all
Gram-stained smears of uterine aspi-
rates from these patients and gram-
positive cocci and gram-negative rods
in 9 of the 10 samples. More likely
is loss of viability of anaerobic cocci
.ind anaerobic gram-negative rods
such as Bacteroides sp.

In general, the response of the pa-
tients to either antibiotic regimen
was rapid. In two patients the re-
sponse was slow and the treatment
was changed to ampicillin in one and,
inadvertently, to penicillin G in the
other. Thereafter the response was
rapid in both. In the patient whose

condition seemed to respond poorly to
the initial regimen but improved with
administration of the alternative drug
and aspiration of pus, we looked for
antibacterial activity against group B
streptococci in the uterine contents
while the patient was receiving din-
damycin and gentamicin therapy. We
inoculated a well in an agar plate
seeded with her hemolytic strepto-
cocci and noted a large zone of in-
hibition. We made no attempt to
measure this activity. These two pa-
tients may not have represented genu-
ine treatment failures. Perhaps the
organisms were simply killed slowly.11
Moreover, the apparent response to
ampicillin might be parfly attribut-
able to the prior clindamycin and
gentamicin therapy. This question re-
quires closer study.
We included a number of bacteria

in our list of isolates whose patho-
genic role may be open to question.
We have no way at present of assess-
ing the significance of coagulase-
negative S. epidermidis and a-hemo-
lytic streptococci. Our findings with
regard to E. coli in particular are in
marked contrast to those of Sweet
and Ledger,12 who found this organ-
ism to be the predominant pathogen
in endometritis at the two institutions
in which they conducted their study.
We have no explanation for this ap-
parent discrepancy, although differ-
ences in sampling techniques might
be the reason.

Because most of the B. fragilis
infections were in the patients treated
with clindamycin and gentamicin,
there was little opportunity to evalu-
ate the efficacy of ampicillin in the
treatment of such patients. In vitro
data suggest that ampicillin in high
doses might be effective against B.
fragilis,13 but this should be con-
firmed by in vivo studies.
The samples of five patients

yielded enterococci. There was no
response to clindamycin and genta-
micin therapy in the one who was
infected with S. faecalis and E. coli,
but there was a satisfactory response
to this regimen in three other pa-
tients. Ledger and colleagues4 found
that enterococcal infections responded
poorly to clindamycin and kanamy-
cm, but Gorbach and Bartlett1' ques-

tioned the pathogenic potential of
this group of bacteria in tissues such
as the genital tract. Our findings sug-
gest that if they have a pathogenic
role it is probably minor; however,
we did encounter one patient whose
treatment was classified as a failure
in whom E. ccli was sensitive to
gentamicin but the infecting entero-
cocci were resistant to both drugs.
Two (5%) of the 43 patients in

our study had bacteremia, and in
both instances it was due to group
B /3-hemolytic streptococci. Sweet
and Ledger12 documented an 8% fre-
quency of bacteremia, which they
correlated with the severity of illness;
our experience in this regard was
similar.

Although the two treatment regi-
mens used in this study gave satis-
factory results, there is clearly room
for improvement. We are uncertain
about the optimum duration of treat-
ment, although some authors have
recommended 4 to 5 days after signs
of infection have resolved. In most
instances these signs subside within
1 to 3 days; therefore, the timing of
antibiotic therapy often corresponds
with the duration of stay in hospital.
In this population of patients it is
appropriate to attempt to shorten the
duration of antimicrobial therapy as
much as is compatible with the safety
of both patient and infant. This is
particularly important for mothers
who are anxious to breast-feed. We
advise against breast-feeding by
women who are receiving antibiotics
that may be secreted in breast milk,
although we do not know of any
evidence that such passive antibiotic
administration to the baby is harmful
in terms of sensitization or modifica-
tion of bacterial colonization.
A rigidly defined regimen of anti-

microbial therapy is undesirable in
this group of patients. However, in
the early phase of illness empirical
antimicrobial therapy is essential
pending bacteriologic evaluation. Our
findings suggest that a more effective
regimen than ampicillin or clinda-
mycin and gentamicin is required.

References
1. GIBBS RS, WEINSTEIN A.J: Puerperal

infection in the antibiotic era. Am J
Obstet Gynecol 124: 769, 1976

536 CMA JOURNAL/MARCH 3, 1979/VOL. 120



2. GORBACH SL, THADEPALLI H: Clinda-
mycin in pure and mixed anaerobic
infections. Arch Intern Med 134: 87,
1974

3. Mn. PB, GUMP DW: Antibiotic
therapy in obstetrics and gynecology.
Clin Obstet Gynecol 19: 109, 1976

4. LEDGER WJ, KRIEWALL TJ, SWEET
RL: The use of parenteral clindamycin
in the treatment of obstetric-gyneco-
logic patients with severe infections.
A comparison of a clindamyin-kana-
mycin combination with penicillin-
kanamycin. Obstet Gynecol 43: 490,
1973

5. A.ns.s CR, DOUGLAS JI: Some defects
in bacteriological transport media. Can
J Public Health 56: 27, 1965

6. MORGAN JR, SMITH JA, Liu P: Im-
proving the performance of anaerobic
bacteriology in a hospital laboratory.
J Clin Pathol 30: 157, 1977

7. BAUER AW, KIRBY WMM, SHERRIS
JC, et al: Antibiotic susceptibility
testing by a standardized single disk
method. Am I Clin Pathol 45: 493,
1966

8. MOGYOROS M, MORGAN JR, SMITH
JA: Evaluation of the Autobac I sus.
ceptibility testing system in a clinical
diagnostic laboratory. Antimicrob
Agents Chemother 11: 750, 1977

9. SUn-ER VL, VARGO VL, FINEGOLD
SM: Wadsworth Anaerobic Bacteriol-
ogy Manual, 2nd ed, U of Cal Pr,
Berkeley, Calif, 1975, p 62

10. MORGAN T, HESSER J, PEZZLO M, et
al: Bacterial flora in endometritis fol-
lowing caesarean section: a new tech-
nique for microbiological sampling
(abstr). Presented at 15th Interscience
Conference on Antimicrobial Agents
and Chemotherapy, Washington, 1975

11. SCHAUF V, DEvuius A, RIFF L, et al:
Antibiotic-killing kinetics of group B
streptococci. J Pediatr 89: 194, 1976

12. SWEET RJ, LEnona WJ: Puerperal in-
fectious morbidity. Am I Obstet Gyne-
col 117: 1093, 1973

13. FINEGOLD SM: Anaerobic Bacteria in
Human Disease, Acad Pr, New York,
1977, p 525

14. GORBACH SL, BARmETr JG: Anaero-
bic infections (first of three parts).
N Engl I Med 290: 1177, 1974

BOOKS
continued from page 520
CLINICAL PSYCHIATRY IN PRIMARY
CARE. Steven 1. Dubovsky and Michael
P. Weissberg. 212 pp. Illust. The Williams
& Wilkins Company, Baltimore, Mary-
land; Burns & MacEachern Limited, Don
Mills, Ont., 1979. $13.50, paperbound.
ISBN 0-683-02671-2
DIGEST OF DIGESTION. 2nd ed. Horace
W. Davenport. 161 pp. lIlust. Year Book
Medical Publishers, Inc., Chicago, 1978.
Price not stated, paperbound. lSB..J
0-8151-2326-4
DUVRIES' SURGERY OF THE FOOT. 4th
ed. Edited by Roger A. Mann. 624 pp.
Illust. The C.V. Mosby Company, Saint
Louis, Missouri, 1978. $47.50. ISBN
0-8016-2333-2
FETAL AND NEWBORN CARDIOVASCU-
LAR PHYSIOLOGY. Vol. 1. Developmental
Aspects. Proceedings of a symposium to
honor Donald H. Barron held in conjunc-
tion with the fall meeting of the Amer-
ican Physiological Society, 11 to 14 Aug-
ust 1976, Bryn Mawr, Pennsylvania. Edited
by Lawrence D. Longo and Daniel D.
Reneau. 631 pp. IlIust. Garland STPM
Press, New York, 1978. $39.50. ISBN
0-8240-7012-7

continued on page 542

Two well-known names
in cough contml

0Novahistex* Expectorant 0Novahistine* Expectorant
a ntitussive-decongestant-expectorant antitussive-decongestant-expectora nt

for adults for chidren

-. 4 ....
*.* i144.n

4

'0 "\

'0

lit
0',

00

Complete prescribing information dvallable on request
DOW PHARMACEUTICALS

.4 Dow Chemical of Canada Limited PAABj
Trademark o. The Dow Chemical Company 380 Mills Road East, RichmondHillOntario

CMA JOURNAL/MARCH 3, 1979/VOL. 120 537


