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Pseudo outbreak of Burkholderia cepacia in vaginal
cultures and intervention by hospital infection
control team

Madam,

Burkholderia cepacia has been increasingly recognised as a noso-
comial pathogen and has been cultured from clinical devices in the
hospital environment. Since it is highly resistant to disinfectants
such as chlorhexidine gluconate and benzalkonium chloride, it
may act as an opportunistic pathogen especially in immunocom-
promised patients.? We describe a nosocomial outbreak of B. cepa-
cia in vaginal secretions that occurred in patients attending our
hospital.

Niigata University Medical and Dental Hospital is a tertiary
care university teaching hospital with 810 beds and tertiary care
in Niigata, Japan. The obstetric ward has 22 beds, and the gynae-
cology ward has 35 beds. There are about 30 obstetricians and
gynaecologists in our hospital, and about 100 outpatients come
to the outpatient ward per day. Each week, trends in bacterial
isolation as well as all drug-resistant bacteria detected in our
hospital are discussed by the infection control team. In April
and May 2003, a report from the medical laboratory division
showed that the detection frequency of B. cepacia was increasing
in obstetrics and gynaecology-related vaginal specimens. In order
to decide whether these results constituted an outbreak, the
monthly positive rate, mean positive rate and SD of B. cepacia in
vaginal cultures for the past two years were investigated retro-
spectively. On the basis of the medical laboratory division records
from January 2001 to December 2002, 178 episodes of B. cepacia
vaginitis occurred among 2499 patients. The highest monthly
incidence of vaginal cultures positive for B. cepacia was seen in
September 2001 (14.2%) and the lowest was seen in January
2002 (0%). The average positivity rate was 7.1% and the SD was
4.7%. An outbreak was defined as a positive rate +2 SD above
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Figure 1. Burkholderia cepacia-positive rate in the Niigata University Medical and Dental Hospital. The range of the incidence of B. cepacia positives for the years 2001-2002 was
0-~14.2%, with an average of 7.1%. The SD was 4.7% so that the incidence level of an outbreak would be 16.5% (the average rate + 2 SD). The positive rate increased from April and was

above the threshold in May 2003. It was judged that there was possibility of an outbreak.



Letters to the Editor / Journal of Hospital Infection 75 (2010) 236-246 243

the average of the past two years (16.5%). In May 2003, B. cepacia
was detected in 17 (19.3%) of 88 patients (Figure 1); therefore we
concluded that an outbreak had occurred. In the patients in whom
B. cepacia was detected, however, subjective symptoms such as
fever, an increase of discharge or objective symptoms such as
increases in C-reactive protein or white blood cells were not
detected.

Environmental research was carried out to investigate the
common source of infection. There were ten irrigators at outpatient
and inpatient wards in our hospital. The benzalkonium chloride
solution in all the irrigators was cultured. Next, undiluted solutions
of benzalkonium chloride and the distilled water used for prepara-
tion were cultured. A total of nine environmental samples were
collected. B. cepacia was cultured from all irrigators whereas Pseu-
domonas aeruginosa was not cultured from any. B. cepacia was also
detected in the unopened 0.02% benzalkonium chioride liquid
prepared in our hospital. In addition, B. cepacia was not grown
from undiluted benzalkonium chloride and distilled water manu-
factured in our hospital.

We stopped using irrigators immediately. When patients
needed vagina disinfection, we used commercially available 0.25%
inverted soap. Examining hands or vaginal speculi were moistened
with saline when we performed pelvic or speculum examinations.
By stopping use of the irrigators and using commercial 0.025% ben-
zalkonium chloride, no more B. cepacia was found in patient
specimens.

We had used exclusive containers for the 0.02% benzalko-
nium chloride prepared in our hospital. We washed them
with heat-disinfected distilled water after returning from each
ward before filling, but we did not dry the containers each
time, The benzalkonium chloride solution in all irrigators in
each ward had been exchanged once a week. The exchange
methoed was such that fresh solution was poured into the irri-
gator after discarding old solution and rinsing gently. Therefore,
we suspect that the 0.02% benzalkonium chloride prepared in
our hospital for pelvic examinations was the common source
of B, cepacia infection. We considered that B. cepacia had colon-
ised the container and increased within containers or irrigators,
and that the patient’s vagina had been exposed to B. cepacia at
the time of an internal examination. After use of irrigators had
been stopped at each ward and commercial benzalkonium chlo-
ride had been adopted, B. cepacia was not seen. We use saline
for internal examinations and there are no clinical problems
without using irrigators.

We should not overestimate the ability of a disinfectant to
prevent nosocomial infection, and prohibition of any additional
antiseptics should be mandatory. Moreover, as a prompt interven-
tion measure against infection at the time of the outbreak was
useful for preventing further cases, it seems that surveillance of
vaginal culture results should be considered for early detection of
an outbreak.
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Are open box gloves clean enough to perform
vaginal examinations?™

Madam,

In most obstetric offices in the USA, vaginal examinations are per-
formed with single-use open box gloves. Once that same patient is in
alabour ward, vaginal examinations are performed with single-pack-
aged sterile gloves, As the fiscal and environmental costs of modern
healthcare are reviewed, interest in using open box gloves in the inpa-
tient setting has developed. Ignac Semmelweis demonstrated that
the best-known route of infection in hospitals is via direct contact
from healthcare workers.! Hand washing is fundamental to infection
control. Compliance with mandatory institutional hand-washing
guidelines is moderate at best.# This, along with the generalised
fear of infection in labour, has led to routine sterile glove use. A review
of the medical literature found no data regarding glove choice for
women in labour. In this pilot study, our aim was to evaluate a sample
of open box gloves found in labour and delivery as potential fomites,
These gloves are used by staff for patient care outside of vaginal exam-
inations. We hypothesised that open box gloves would not be
contaminated with major pathogens.

. To test this hypothesis, a representative glove was sampled from
in-use boxes from ten labour and delivery rooms. The gloves were
removed with sterile forceps and placed in a sterile specimen bag.
Sterile broth medium was then poured into the bag and the fluid
was agitated around all surfaces of the glove. The sampled
glove was then removed and the fluid incubated. A packaged sterile
glove was sampled in a similar fashion as a negative control. As a posi-
tive control, each labour and delivery room that had a glove sampled
also had aerobic cultures obtained from the room computer keyboard
and mouse using a sterile swab, that was immersed in transport
medium, then plated out in the laboratory. Following 48 h incubation,
broth specimens were plated on colistin nalidixic acid and

* Results presented at the 29th Annual Meeting of the Society of Maternal Fetal
Medicine, The Pregnancy Meeting, San Diego, California, 29 January 2009.
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Increased pulsatility of the ductus venosus blood velocity
in the first trimester is associated with the delivery of
small for gestational age or low birth weight infants

Miwa Tsuchiya, Akira Kikuchi, Koichi Takakuwa and Kenichi Tanaka
Department of Obstetrics and Gynecology, Niigata University Graduate School of Medical and Dental Sciences, Niigata, Japan

Abstract

Aim: To determine the relationship between ultrasound findings during the first trimester and obstetrical

outcomes.

Methods: A retrospective cohort study was carried out on 516 women who underwent ultrasound examina-

tion between 12 and 14 gestational weeks.

Results: The reduced crown-rump length, biparietal diameter, femur length (Z-score <1 and -1.5) and
increased umbilical artery pulsatility index (>90th and 95th percentile) were not associated with poor obstet-
rical outcomes. A ductus venosus pulsatility index greater than the 90th percentile was associated with
aneuploidy, small for gestational age and low birth weight infants.

Conclusion: Increased pulsatility in the ductus venosus is associated with increased risk for chromosomal
abnormality in early pregnancy. Here we show that increased pulsatility is also linked to fetal growth

restriction.

Key words: ductus venosus, fetal growth restriction, first trimester, low birth weight, small for gestational age.

Introduction

Ultrasound examinations during the first trimester
have had several important clinical consequences, such
as the diagnosis of missed miscarriage, accurate dating
of pregnancy, early diagnosis of major anomalies and
screening for trisomy 21 and other forms of aneup-
loidy.! Recently, some reports have suggested that fetal
growth restriction may occur in the first trimester and
are associated with the delivery of small for gestational
age (SGA) infants** Increased nuchal translucency
(NT) and abnormal ductus venosus (DV) flow in the
first trimester have been reported to be associated
with aneuploidy, cardiac defect and other fetal
abnormalities™*° Therefore, ultrasound examination
during the first trimester has been increasingly
regarded as more important than before. In our hospi-

tal, all of the pregnant subjects had undergone ultra-
sound examination as screening between 12 and 14
gestational weeks (GW). In this study, we analyzed the
relationship between ultrasound findings and obstetri-
cal outcomes.

Methods

This retrospective cohort study was approved by the
Ethics Committee of Niigata University. All singleton
pregnant women who were under the care of Niigata
University Medical and Dental Hospital between
December 2003 and September 2006 (n=614) under-
went ultrasound examination between 12 and 14 GW
(first trimester scan). The study population was a
mixture of low-risk and high-risk pregnant women,
including referrals.
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Pregnant women undergone the first trimester scan

n=614

7

Lost to follow up
n=83

I n=531

Morphological abnormalities detected

]

on the first trimester scan
n=15

IOP n=12

Study population
n=516

Cystic hygroma n=6
Omphalocele n=1

!

Prune belly syndrome n=1
Anencephaly n=1

Cardiac defect n=1
Gastroschisis n=1

SPD n=24 PTL n=32 IPD n=13 PIH n=17 SGA n=44 LBW n=48

Trisomy2l n=4 Trisomyl8 n=2* Turner syndrome n=1!
Klinefelter syndrome n=1%

Anencephaly, ectopia cordis n=1 =
IUED pn=2 aneploidy n=7
Prune belly syndrome (14 GW) n=1
Omphalocele (15 GW) n=1
IUFD n=12
Survival n=1 < 22 GW n=8
Omphalocele (37 GW) n=1 2 22 GW n=3

anomaly n=13
Hypospadias n=1
Bilateral accessory ears n=1
Unilateral accessory ear n=1
Hydrocele testis n=1
Cleft lip n=1
Unilateral hydronephrosis n=1
Mild cerebral ventriculomegaly of left atrium n=1
Femoral hemangioma n=1
Cardiac defect, esophageal atresia n=1
Congenital epidermal necrosis n=1
Unilateral cystic kidney n=1
Cardiac defect, bilateral hydronephrosis n=1
Ophthalmologic anomalies n=1

Figure 1 Study design. GW, gestational week; IPD, iatrogenic preterm delivery; IUFD; intrauterine fetal death; LBW, low
birth weight; PIH, pregnancy-induced hypertension; PTL; preterm labor; SGA, small for gestational age; SPD, spontaneous
preterm delivery; TOP; termination of pregnancy; #, cases resulting in TOP (n =4).

We gathered data on gestational age at delivery, birth
weight, fetal anomalies and aneuploidy, mode of deliv-
ery, whether occurrence of preterm labor (PTL) had
required any treatment, and pregnancy-induced
hypertension (PIH) from the hospitals where the
women had delivered (our hospital and other hospi-
tals). A normal infant was defined as one who was born
after 37 GW with an appropriate birth weight (=90th
percentile, =10th percentile) and no congenital abnor-
malities. Those who had not been suspected of having
anomalies or aneuploidy prenatally were judged by
physical examinations and observed for approximately
one month as to whether they were normal or not.
Eighty-three women were lost to follow-up and the
data of 531 patients could be obtained. Of those 531
women, morphological abnormalities (excluding

1152

increased NT), were detected in 15 fetuses during the
first trimester scan. These 15 patients were excluded
from the study; therefore, 516 patients were finally
enrolled in the study (Fig. 1) and their characteristics
are presented in Table 1. Poor outcome was defined as
the occurrence of spontaneous preterm delivery (SPD),
PTL, iatrogenic preterm delivery (IPD) or PIH, and
delivery of an infant with SGA, low birth weight
(LBW), aneuploidy or anomaly. SPD is defined as
delivery at less than 37 GW as a result of PTL or
preterm rupture of membranes. IPD is defined as
induced preterm delivery at less than 37 GW as a result
of intrauterine fetal growth restriction (IUGR), intrau-
terine fetal death (IUFD), non-reassuring fetal status or
maternal conditions such as PIH, placenta previa and
placental abruption. PIH was diagnosed where there

© 2010 The Authors
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Table 1 Characteristics of the study population (r = 516)

n % Median  Range

Maternal age at delivery (years) 32 19-45
Parity

Nulliparous 270 523

Parous 246 477
Gestational days at scan 95 84-104
Abortiont 13 25
Delivery}

Emergency cesarean section 52 103

Elective cesarean section 50 9.9
Vaginal delivery 401 797
Birth weight (g)} 3070 4554302
Non-obstetrical complications

Gastrointestinal disorders 4 0.8

Connective tissue disorders 9 17

Heart diseases 1 0.2

Cerebrovascular disorders 1 0.2

Hematological disorders 4 08

Chronic hypertension 6 12

Asthma 17 33

Thyroid disorders 15 29

Diabetes mellitus 11 21

Gynecologic disorders 72 140

Psychiatric disorders 8 1.6

Epilepsy 8 16

Renal disorders 9 17
Obstetrical complications

Rhesus blood group incompatibility 5 1.0

Gestational diabetes mellitus 4 0.8

Cervical incompetency 2 04

Placental abruption 2 04

Placenta previa 1 02

+Abortion means termination of pregnancy and intrauterine fetal death before 22 gestational
weeks; jCases resulting in abortion were excluded.

was systolic blood pressure higher than 140 mmHg
and/or diastolic blood pressure higher than 90 mmHg
after 20 GW. SGA is defined as birth weight less than
the 10th percentile of the Japanese standard. LBW is
defined as birth weight less than 2500 g. Amniocentesis
for fetal karyotyping was offered to the pregnant
women who would be at least 35 years old on the
expected day of delivery, for those who had previously
carried a fetus with aneuploidy, had a chromosomal
translocation, had a pariner with chromosomal trans-
location, had a fetus with NT greater than 3 mm or who
had major structural defects identified by ulirasound
examination. Neonatal karyotyping was offered to
infants who had multiple structural defects or the
appearance of aneuploidy.

The gestational age was determined by the last
menstrual period and ascertained by a crown-rump
length (CRL) of between approximately 14 mm and
41 mm. The gestational age was altered by CRL mea-

© 2010 The Authors

surement when estimated to be more than 7 days
earlier than the date of the last menstrual period. The
ultrasound examination routinely included measure-
ment of the CRL, biparietal diameter (BPD), femur
length (FL), NT, umbilical artery (UA) pulsatility
index (PI) and ductus venosus pulsatility (DVPI).
Umbilical artery pulsatility index (UAPI) = (peak sys-
tolic velocity — end-diastolic velocity)/time-averaged
maximum velocity, DVPI= (peak systolic velocity —
velocity during atrial contraction)/time-averaged
maximum velocity. The first trimester scans were per-
formed transabdominally using a Voluson 730 Expert
(GE Medical System, Milwaukee, WI, USA). NT mea-
surement was performed according to the method
described by Nicolaides.! An NT value of =3 mm was
considered abnormal. The DV can be identified, pref-
erably near the midsagittal plane where it leaves the
portal sinus to join the inferior vena cava. The direc-
tion of flow was confirmed by color Doppler imaging.
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