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ABSTRACT

Objective: The objective of this study was to reevaluate the incidence of occult early midtrimester
intraamniotic infection in asymptomatic patients at the time of genetic amniocentesis.

Methods: A total of 177 amniotic fluid (AF) specimens from patients referred for genetic amnio-
centesis between 15 and 20 postmenstrual weeks were evaluated for the presence of bacteria by
detailed light microscopy, after Gram and Wright stain, and by cultures for aerobic and anaerobic
baceria, Mycoplasma sp., and Ureaplasma urealyticum. Seventy-seven AF specimens were also tested
for the presence of bioactive leukoattractants by a leukotaxis bioassay.

Results: All fluids were negative for bacteria and bioactive leukoattractants [95% confidence
interval (CI), 0-1.9%; 99% CI, 0-2.9%]. This is significantly less than a recently reported incidence
of 5.09% (P 0.002). Incidentally, artifacts with light microscopic morphology consistent with
spermatozoa were found during the detailed light microscopic evaluation ofAF Gram stains from 2
(1.1%) AF samples in otherwise uneventful pregnancies, a previously unreported finding. Scanning
electron microscopy was used to confirm the light microscopic findings.

Conclusions: Occult intraamniotic infection in the second trimester is not as high as recently
reported. AF culture in all cases of second-trimester amniocentesis is not necessary. The identifica-
tion of spermatozoa on Gram stain of second-trimester AF specimens needs further confirmation.
(C) 1994 Wiley-Liss, Inc.
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has been well established that bacteria and bioac-
tive leukoattractants may be identified in amniotic

fluid (AF) when chorioamniotic membranes are

intact. ,2 Positive AF cultures in patients in idio-
pathic preterm labor with intact membranes have a

reported incidence of 4-26%. The most frequently
isolated organisms in this setting include Fusobacte-
rium nucleatum, Mycoplasma sp., and Ureaplasfna
urealyticum. Positive AF cultures are almost uni-
versally associated with failed tocolysis and delivery
soon after AF collection. The presence of AF leu-
koattractants determined by the leukotaxis bioassay

is also a sensitive marker for AF infection, preterm
delivery, and histologic chorioamnionitis in the pre-
term-labor population. 3 The leukotaxis assay is sen-
sitive to a wide range and concentration of leukotac-
tic factors and detects biologically active forms of
leukoattractants. This is an advantage over immu-
nologic assays of specific leukoattractants which
identify immunoactive forms without addressing
bioactivity.

The incidence of occult AF infection at the time
of genetic amniocentesis in the early second trimes-
ter is not as well established. It has been recently
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reported as >5% (8/157), more than 10 times
higher than the loss risk associated with amniocen-
tesis. 4 The organisms identified in this previous
report are not commonly isolated from AF col-
lected from patients with preterm labor. Specifi-
cally, no anaerobic bacteria were identified and
cultures for genital mycoplasms were not per-
formed. The present study was, therefore, under-
taken to reevaluate the incidence of occult infection
of the amniotic cavity at the time of midtrimester
genetic amniocentesis.

SUBJECTS AND METHODS
AF was collected from 177 patients with viable
singleton pregnancies, without identifiable abnor-
malities, referred for midtrimester amniocentesis
between 15 and 20 weeks of gestation to University
Hospital of the Pennsylvania State University
School of Medicine. Informed consent was obtained
in order to use an aliquot of AF for the study. The
indications for amniocentesis included advanced
maternal age (89%), low maternal serum alphafeto-
protein (6%), parental anxiety (1%), and history of
chromosomal abnormality in a prior pregnancy
(4%). No patient related a history consistent with
ruptured amniotic membranes and all had normal
AF on ultrasound. Amniocentesis was perfo’med
by one of the authors (P.H.C. or j.j.B.), under
ultrasound guidance and with strict asepsis, using a

20-gauge, 88.9-mm spinal needle.
AF was evaluated for bacteria by Gram stain,

Wright stain, aerobic and anaerobic cultures, and
culture for Mycoplasma sp. and U. urealyticum, as

previously described. 2 In brief, AF was sent to the
research laboratory for processing within h of
collection. When delays of > h but < 12 h were

anticipated, a portion of the sample was inoculated
into a Port-A-Cul vial (BBL Microbiology Sys-
tems, Cockeysville, MD) for later culture and stain-
ing. The remaining fluid was refrigerated at 4C
until processed for Mycoplasma culture and, if fluid
was available, for leukotaxis assay.

After Gram staining, AF was cultured for aero-

bic and anaerobic bacteria by spreading 0.1-, 0.01-,
and 0.001-ml aliquots of uncentrifuged AF in
duplicate on the following media: trypticase soy
agar with 5% sheep blood (BBL Microbiology Sys-
tems); chocolate agar (BBL Microbiology Systems);
prereduced chopped-meat glucose broth (Scott
Laboratories, Fiskeville, RI); enriched brucella

blood and laked blood agars (incubated anaerobi-
cally).

After culturing, AF was centrifuged at 1,000g
for 10 min. After Wright staining, the pellet was

cultured for M. hominis and U. urealyticum in the
following manner. Ten microliters ofthe pellet was
inoculated into urease color-test broth U9C. Three
10-fold serial dilutions were prepared in the U9C
broth (incubated aerobically at 37C for 21 days).
Ten microliters from the pellet and 10 p,1 from
each serial dilution were spread onto A8 differen-
tial agar medium (incubated anaerobically).
An aliquot of AF, available from 77 samples

after culturing, was frozen at -70C until evalua-
tion for bioactive leukoattractants by the leukotaxis
assay, as previously described. 3 No change in leu-
koattractant activity has been noted for samples
stored in this manner for up to 2 years. Statistical
analysis was performed using Fisher’s exact test
with confidence intervals (CIs) determined on per-
centages by Poisson distribution. A value of P <
0.05 was considered statistically significant.

RESULTS
All bacteriologic studies were negative on all fluid
specimens (0-1.9% and 0-2.9%, 95% and 99%
CIs, respectively). In addition, io bioactive leuko-
attrac’tants were identified in the AF aliquots avail-
able for testing with the leukotaxis bioassay. There
were no immediate or delayed complications associ-
ated with amniocentesis. Specifically, no pregnancy
losses occurred within 4 weeks of amniocentesis.
Gram stain from 2 AF samples was observed to

have artifacts with light microscopic morphologic
characteristics consistent with spermatozoa, a find-
ing not previously reported (Fig. 1). Scanning elec-
tron microscopy was used to confirm the presence
of spermatozoa on the Gram-stained specimens
(Figs. 2-4). These AF specimens did not contain
bacteria or bioactive leukoattractants. Both fetuses
were male.

DISCUSSION
This study did not find bacterial colonization in the
early second trimester in patients presenting for
genetic amniocentesis. Furthermore, this study
failed to show genital mycoplasmas or bioactive
leukoattractants in any AF specimen tested in addi-
tion to negative aerobic and anaerobic AF cultures
in asymptomatic patients. These data are in contra-
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Fig. I. Oil-immersion light microscopy of AF Gram stain

revealing possible spermatozoa among cellular debris.
x 1,000. Fig. 3. Scanning electron photomicrograph. The head and

neck regions of spermatozoa identified on AF Gram stain
from second-trimester genetic amniocentesis specimen.
x 5,000.

Fig. 2. Scanning electron microscopic morphology of sper-
matozoa identified on AF Gram stain from second-trimester
genetic amniocentesis specimen. 1,000.

distinction to the recently published report of a

5.09% (8/157) incidence of occult AF infection at

the time of second-trimester amniocentesis. 4 They
do, however, agree with the findings of Thomsen
et al., s who reported culturing no M. hominis and
had positive culture for U. urealyticum of 150
midtrimester AF specimens.

Genital mycoplasmas are a common isolate in
AF obtained from patients in preterm labor both in
our laboratory and other laboratories. 1,3 Our prior
successful culturing of F. nucleatum and the genital
mycoplasmas in patients with preterm labor sup-
ports the accuracy of our culture results. The ab-
sence of AF bioactive leukoattractants, previously
shown to be accurate predictors of preterm deliv-
ery, failed tocolysis, and histologic chorioamnioni-

Fig. 4. Scanning electron photomicrograph. The mitochon-
drial cristae are seen in the center of the neck region of
spermatozoa identified on AF Gram stain from second-tri-
mester genetic amniocentesis specimen, x 50,000.

tis in the preterm labor/intact membrane popula-
tion, provides additional supportive evidence that
the negative cultures were accurate.

The high culture-positive rate and the failure to
culture for Mycoplasma sp. and U. urealyticum in
this prior report prompted the current study. In
addition, the bacteria isolated by Goldstein et al. 4

from second-trimester AF were generally different
from those cultured in reported studies on AF from
patients in preterm labor with intact membranes. 1,3

A closer evaluation of the report by Goldstein et
al. 4 reveals that 5 of the cultures showed only scant

growth, defined as < 10 colonies/plate. Moreover,
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whether the aborted pregnancy had scant growth of
Escherichia coli, as reported in the text, or over-

abundant growth, as reported in the table, cannot

be determined. The 3 positive cultures in the pre-
vious report with bacterial growth greater than scant

would give an incidence of 3/157 (1%), not statisti-
cally different from that reported in the present
study.

The documentation of an accurate incidence of
occult infection in the second trimester is important
when considering 1) the possible association with
complications of amniocentesis and 2) the recom-

mendation by Goldstein et al. 4 that bacteriologic
evaluations be carried out on all AF specimens
from the second trimester, at significant additional
cost and without a recommendation of how to man-

age positive cultures in this setting. The data pre-
sented in this study do not support routine bacteri-
ologic study of AF from patients presenting for
genetic amniocentesis. The concordance of the bac-
teriologic tests and the AF samples evaluated for
bioactive leukoattractants supports a low incidence
ofoccult AF infection in the midtrimester. Whether
the difference between the data previously reported
and that presented in the current study is related to

procedure or bacteriologic technique or patient pop-
ulation cannot be determined.
Of considerable interest is the previously unre-

ported finding of spermatozoa on Gram stain of 2
second-trimester AF specimens from patients with
intact membranes. Both patients delivered at term

without complications. Sperm is a well-known car-

tier of bacteria;6 and transmembranous movement
of sperm, if confirmed, represents a potentially
important etiology for intraamniotic infection.
While scanning electron microscopy provides sup-
portive evidence for this unexpected finding, the
possibility that this finding represents artifacts of
AF staining techniques cannot be entirely elimi-
nated. Further studies are necessary to confirm or

refute this potentially important finding.
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