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PREMATURE RUP TURE OF MEMBRANES PROM

Author: Dr. Shlomo Stemmer

Premature rupture of membranes (PROM) is deﬁned as
spontaneous rupture of the chorioamniotic membranes prior
to the onset of labor. PROM occurs in about 10% to 15% of
all pregnancies and is usually followed by the onset of labor.
Preterm premature rupture of membranes (PPROM) is the
spontaneous rupture of membranes before 37 weeks gestation.
PPROM occurs in 3% of all pregnancies and is associated
with signiﬁcant perinatal morbidity and mortality. PPROM is
responsible for about one-third of preterm deliveries and in
about 75% of the cases, delivery occurs within one week of
membrane rupture.
The cause of PROM is usually multifactorial and often unknown.
At term, weakening of the fetal membranes may result from
contractions. Intrauterine infection or inﬂammation is more
commonly the cause of PPROM. Sexually transmitted diseases
and bacterial vaginosis (BV) are more frequently found in women
with PROM. Other factors associated with PROM are cigarette
smoking during the current pregnancy, low socioeconomic
conditions, previous preterm birth, prior cervical conization,
cervical cerclage, amniocentesis, vaginal bleeding, multifetal
pregnancy and polyhydramnios or too much amniotic ﬂuid in
the amniotic sac.
Diagnosis of PROM is most commonly made by the patient’s
medical history and an observation of ﬂuid passing or pooling
in the vagina. A positive nitrazine test and/or ferning of the ﬂuid

almost always conﬁrms the diagnosis. Differential diagnosis
includes urinary incontinence, cervicitis, vaginitis, passing of
the mucous “plug” and the presence of semen or douche. If
the diagnosis is uncertain, ultrasound evaluation of the level
of amniotic ﬂuid may be helpful. However, ultrasound alone
cannot conﬁrm the diagnosis since olighydramnios (low levels
of amniotic ﬂuid) is
possible. Amnioinfusion
of indigo-carmine dye PROM complicates 10% to
and observation of the 15% of all pregnancies.
presence of this dye in
the vagina conﬁrms the diagnosis. If PROM is suspected, a
sterile speculum examination to assess cervical dilation, obtain
cultures and evaluate the vaginal ﬂuid is performed. Digital
vaginal examination should be avoided to decrease the risk of
infection.
Management of term PROM can be expectant, by waiting up
to 12 to 24 hours for labor to start, or active by inducing labor
using oxytocin. Prior to induction of labor, gestational age, fetal
presentation and Group B Streptococcal (GBS) status should
be determined. Immediate induction of labor is advised if risk
factors exist such as multiple digital examinations or signs and
symptoms of chorioamnionitis are present.
Management of PPROM is controversial and varies among
centers. Patients managed conservatively have a 75%
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Message From the CEO

Since the ground-breaking research by
Gardner and Dukes in the 1950’s, it has
been understood that the vaginal ﬂora of
women without bacterial vaginosis (BV)
is different from that of women with BV.
In women without BV, Lactobacillus
species are predominant. Despite
the presence of many other bacterial
species in the vagina, including in
many cases the same bacteria that
are associated with or are possibly
the etiological agents of BV, the
levels of Lactobacillus are logs-fold
higher than other competing bacteria.

In contrast, women with BV have numbers
of Lactobacillus which are much reduced
or virtually absent, and the vaginal
ﬂora is dominated by anaerobic Grampositive and Gram-variable bacteria. The
mechanism of how the vaginal ﬂora can
change so distinctly is unknown. It is clear
from epidemiological research, however,
that human behaviors including sexual
activity and douching, among others, are
risk factors for BV.
BV is diagnosed in two ways. The most
common guideline for BV diagnosis, used
Continued ...................... pg 2
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We are delighted to launch our ﬁrst quarterly journal, The LaboratorianSM. The
mission of the The LaboratorianSM is to serve mainly as a communication bridge
between the clinical laboratory and its clients. Such a bridge will continually foster
educational programs, quarterly laboratory updates on new clinical diagnostic
tests, breakthrough in clinical research, and much more. The journal is authored
and reviewed by experienced world-renowned physician writers and editors

and will provide current clinical review. In addition, The LaboratorianSM has a
“journal watch corner” that summarizes recent articles from over ﬁfty journals in
the ﬁelds of Infectious diseases, cancer, and immune-based diseases. Published
four times yearly, The LaboratorianSM serves as the only platform for presenting
clinical laboratory oriented discussions and policies to our clients. Your continual
review, criticism and input is essential to the success of The LaboratorianSM.
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in a clinical setting, is known as the Amsel criteria. This
relies on the clinical observation of signs and symptoms
of BV including discharge, odor, lowered pH, and the
presence of clue cells (epithelial cells surrounded by
a bioﬁlm “beard” of anaerobic bacteria). The second
method for BV diagnosis, usually used in a laboratory
setting, is known as the Nugent criteria. This is a semiquantitative evaluation of vaginal Gram-positive and
Gram-variable bacterial morphotypes that accounts for
the numbers of Lactobacillus, Gardnerella vaginalis/
Prevotella, and Mobiluncus species. However, both
methods of diagnosis lack sensitivity.
The current (2006) Centers for Disease Control and
Prevention (CDC) guidelines for treatment of BV
include: oral Metronidazole (500 mg) twice a day for 7
days; intravaginal Metronidazole gel 0.75% (5 g), once
a day for 5 days; intravaginal clindamycin cream 2% (5
g) for 7 days. Single dose oral Metronidazole (2 g) is no
longer a recommended therapy due to its poor efﬁcacy.
Longer treatment regimens may be useful for recurrent
or chronic disease. A recent observational study
performed in collaboration with Medical Diagnostic
Laboratories, L.L.C. (MDL) Research & Development
Department suggested that 5 weeks of treatment with
intravaginal Clindesse® (clindamycin sulfate vaginal
cream 2%) signiﬁcantly reduced patient symptoms and
the presence of BV-associated bacterial species.
Research in the BV arena has recently been energized
in two ways. Firstly, by indications of novel vaginal
bacteria shown to be more prevalent in women with
BV compared to women without BV using molecular
techniques. The ﬁrst of these bacteria to be identiﬁed
as such was Atopobium vaginae. Subsequent studies
have identiﬁed other organisms including Megasphaera
and Eggerthella species as well as three as of yet
unclassiﬁed microorganisms that were more prevalent
in women with BV. The second area of recent diagnostic
interest, which has taken advantage of the identiﬁcation
of the new BV-associated bacteria, is data from a
prospective study performed by MDL suggesting
differences in the bacteria associated with BV comparing
African-Americans and Caucasians. Similarly, another
recent study has indicated differences in the carriage
of those organisms prior to illness. The results of these
studies may indicate that BV may constitute different
disease entities in different populations.

The need for STD screeningAdapted from: Selected STD’s and complications
Initial visits to physicians’ ofﬁces, National Disease
and Therapeutic Index: United States.

2005

2006

Genital Herpes

266,000

371,000

Genital Warts

357,000

422,000

Vaginal Trichomoniasis*

165,000

200,000

Other Vaginitis*
Pelvic Inﬂammatory
Disease †

4,071,000

3,891,000

176,000

106,000

*Women only
† Women 15 - 44 only
http://www.cdc.gov/std/stats/tables/table42.htmw.cdc.gov

Accessed May 1, 2008.

likelihood of delivering within one week. Delivery
near term, after 32 to 36 weeks, involves low fetal
morbidity once lung maturation has occurred. Fluid
from the vaginal pool should be collected, if possible,
and tested for a lecithin/sphingomyelin (L/S) ratio to
measure maturity of the fetal lungs. If the vaginal pool
ﬂuid is not sufﬁcient for analysis, amniocentesis may
be considered. Once the presence of pulmonary lung
maturity has been determined, delivery should be
considered, as expectant management may increase
the risk of amnionitis.
PPROM remote from term, occurring 23 to 31
weeks gestation, is associated with signiﬁcant fetal
morbidity and mortality upon delivery. Conservative
management with the aim to allow the fetus to mature
in utero as long as possible should be attempted.
The risk of conservative management includes
amnionitis, placenta abruption, cord compression and
fetal distress. Maternal rest and increased hydration
may lead to amniotic ﬂuid re-accumulation and
membranes resealing. Daily assessment for fever,
uterine tenderness and monitoring for fetal distress
should be performed as well as periodic white blood
cell count and fetal ultra-sound evaluation. A single
dose of corticosteroids, to enhance fetal lung maturity,
should be administered and antibiotics should be
given to prolong the time from PROM to delivery
and prevent an ascending infection. There are no
studies available which demonstrate that the use

of tocolytics improves neonatal outcome, however,
it is reasonable to utilize tocolytics in patients with
PPROM to allow the administration of corticosteroids
and antibiotics.
Previable preterm PROM refers to PROM prior to 23
weeks gestation. In addition to the risks of prematurity
and perinatal infection, the very premature fetus is at
risk of pulmonary hypoplasia. Up to 80% of infants
may survive, however, serious complications such as
developmental delays, delayed motor development,
cerebral palsy, mental retardation, hydrocephalus
and lung disease are common. Women presenting
with PROM, before fetal viability, should be advised
about the potential risks and beneﬁts of expectant
management compared to immediate delivery.
Realistic expectations about the outcome of the
pregnancy, the availability of fetal monitoring and
neonatal intensive care should be discussed.
In conclusion, PROM complicates 10% to 15% of
all pregnancies. In the United States, PROM affects
120,000 pregnancies annually. Management of
PROM varies with gestational age and the beneﬁts
of immediate delivery versus expectant management
should be evaluated continuously until delivery. More
attention and research should be given to prevention
of PROM as it is associated with signiﬁcant maternal
and fetal morbidity and mortality.

For this inaugural issue of “The Laboratorian ” we
discuss a milestone decision involving efforts by
the Centers for Medicare and Medicaid Services
(CMS) to implement competitive bidding to select
only a few clinical laboratories to provide testing
that is reimbursed by Medicare.
SM

The Centers
for Disease Control
and Prevention (CDC)
estimates that 3.2 million
teenage girls between the
ages of 14 and 19 are infected
with at least one of the most
common sexually transmitted
diseases: HPV, Chlamydia,
HSV, Trichomoniasis.

~ ~ Journal Watch ~ ~
Evaluation of mixed infection cases with both herpes simplex virus types 1 and 2.
Kaneko H, et al.

antibiotics administered. Overall, 95% (95% conﬁdence interval [CI] 91-97%) of GBS-Positive,
penicillin-allergic women received antibiotic prophylaxis and only 16% (95% CI 11-21%) of
patients received an appropriate antibiotic. The majority of women who were given antibiotics
J Med Virol; 80(5):883-7, May 2008
received clindamycin (83%, 95% CI 77-87%); however, antimicrobial sensitivity testing was
performed in only 11% (95% CI 9-17%) of patients. Adherence to the 2002 CDC guidelines for
Herpes simplex virus type 1 (HSV-1) is isolated principally from the upper half of the body GBS prophylaxis in penicillin-allergic women is far from optimal. Improvements are necessary
innervated by the trigeminal ganglia whereas herpes simplex virus type 2 (HSV-2) is generally in obtaining antimicrobial sensitivity testing and choosing an appropriate antibiotic for GBSisolated from the lower half of the body innervated by the sacral ganglia. However, recent positive women with a reported penicillin allergy.
reports suggest that HSV-1 and HSV-2 can each infect both the upper and lower half of the
body causing a variety of symptoms and there is a possibility that HSV-1 and HSV-2 infections Prevalence of Urinary Tracy Infection in Childhood A Meta-Analysis
can occur simultaneously with both causing symptoms. HSV type in clinical isolates from 87 Nader Shaikhj, MDL, MPH, et al.
patients with genital herpes and 57 with ocular herpes was determined by the polymerase chain
reaction (PCR), and six cases of mixed infection with both HSV-1 and HSV-2 were identiﬁed. Of Pediatric Infect Dis. J;27:302-308, February 2008
the six cases, three were patients with genital herpes and three were ocular herpes patients.
There was no obvious difference between the clinical course of mixed infection and those of A recent meta-analysis study examined collective occurrence of urinary tract infection (UTI)
single HSV-1 or HSV-2 infections. This study indicated that the frequency of mixed infection in children by age, gender, race, and circumcision status. 7% of infants who presented a
with both HSV-1 and HSV-2 is comparatively higher than those of previous reports.
fever were diagnosed with an UTI. On average, 5.7% of females under the age of 12
months presented symptoms of UTI. 2.4% of febrile male infants less than 3 months and
An Analysis of High-Risk Human Papillomavirus DNA-Negative Cervical Precancers in 20.1% of uncircumcised males had and a UTI. Additional studies were conducted based on
race, Caucasian infants were compared to African American infants. It was found that 8.0%
the ASCUS-LSIL Triage Study.
Caucasian infants were infected with a UTI compared to 4.7% of African American infants.
Castle, Phillip, Ph.D., MPH 1, et al.
Furthermore, the prevalence amongst older children under the age of 19 showed 7.8% were
experiencing UTI symptoms. In conclusion, prevalence rates of UTI varied by age, gender, race
Obstetrics & Gynecology, Vol. 111(4), 847-856, April 2008
and circumcision status. Based on the study, male infants under 3 months and female infants
A study was recently conducted on women diagnosed with cervical intraepithelial neoplasia- under 12 months were more susceptible to UTIs.
grade 3 (CIN-3) diagnosed over a 2-year duration of the atypical squamous cells of undetermined
signiﬁcance (ASCUS) and low-grade squamous intraepithelial lesion (LSIL) Triage Study (ALTS)
that tested negative for high—risk Human papillomavirus (HPV) at enrollment. Pathologists Type-Speciﬁc Duration of Human Papillomavirus Infection: Implications for Human Papevaluated any CIN-3 diagnosis on biopsy or loop electrosurgical excision procedure (n=621). illomavirus Screening and Vaccination.
HPV (high-risk) and two HPV assays were performed on enrollment cervical specimens. It is Trottier H, et al.,
less common for High-risk HPV-negative CIN-3 cases to have a second, conﬁrming diagnosis
of CIN-3. In this study, evidence demonstrated that is was due to incident new cases (n=12, J Infect Dis. Vol. 197 (10). 1436-1447, May 2008
19%), non-high risk HPV (n=5, 0.8%), misclassiﬁed histology (n=8, 1.3%), and false-negative
high-risk HPV (n=8, 1.3%). It was concluded that, anywhere, there will be a few cases of The duration of human papillomavirus (HPV) infection as a function of age, number of sexual
cervical pre-cancer that will test high-risk for a variety of reasons amongst women that have partners, and coinfection with multiple HPV types was examined by PCR on 2,462 women who
cytologic abnormalities.
enrolled in the Ludwig-McGill cohort study. At enrollment, the prevalence of infection with highrisk HPV types was 10.6%, and the prevalence of infection with low-risk HPV types was 6.1%;
incidence rates were 6.1 and 5.0 infections per 1000 women-months, respectively. Prevalent
Intraptum Group B Streptoccocci Prophylaxis in Patients Reporting a Penicillin Allergy infections took longer to clear than incident infections (mean time to clearance, 18.6 months
Matteson, Kristen A. MD, et al.
vs. 13.5 months). The mean duration of incident infection with high- and low-risk HPV varied
according to the analytic approach used to measure this variable and showed considerable
Obstetrics & Gynecology. Vol. 111 (2, Part 1), 356-364, February 2008
variation by HPV type (range, 5.1-15.4 months). Age and number of partners did not inﬂuence
infection duration, whereas coinfection was associated with increased infection duration. The
A retrospective cohort study of GBS positive penicillin-allergic obstetric patients was conducted mean duration of HPV-16 monoinfection was 11.0 months, and the mean duration of HPV-16
by analyzing the type of delivery, gestational age at delivery, antimicrobial sensitivity testing, and coinfection was 15.4 months.

When Congress passed the Medicare reform law
in 2003, they included a requirement for CMS to
conduct a Demonstration Project on laboratory
services reimbursable under the Medicare Part B
clinical laboratory fee schedule. However, from the
onset of CMS’s efforts, laboratories and others in
the healthcare community have lobbied Congress,
claiming that competitive bidding focuses only on the
costs of laboratory testing and that if implemented,
competitive bidding will artiﬁcially reduce the
number of clinical lab choices available to patients
as smaller, specialized labs that are leaders in
advanced genetic testing and other cutting edge
diagnostics are driven out of business.
While several bills have been introduced to block
the Demonstration, Congress has not acted. At
the same time, CMS moved ahead selecting the
San Diego area as the ﬁrst of two locations for a
competitive bidding demonstration.

Shortly after the demonstration site was announced,
a lawsuit was ﬁled by three San Diego laboratories,
Sharp Healthcare, Internist Laboratory and Scripps
Health seeking to enjoin the Demonstration
Program. On April 8, 2008, a US District Court
Judge granted a preliminary injunction temporarily
stopping CMS.
The Judge ruled that CMS did not follow notice
and comment requirements required by law as it
developed the Demonstration Project. This decision
by no means ends the court action, nor does it end
the push for competitive bidding. However, it is a
signiﬁcant set back for CMS which is now barred
from:
•

Announcing the winners of the Competitive
Bidding Demonstration in the San Diego area

•

Implementing or carrying out any aspects of
the Demonstration

•

Disclosing any of the information included in
the bid application

We will continue to monitor and report on material
developments.
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Q: Why did I receive a “Verify date of collection” discrepancy report?
A: The date of specimen collection is a very important piece of information. Not only does it allow the
laboratory to determine the length of specimen transport time to the testing facility, it is also used as the
date of service for insurance billing purposes.
How this becomes a discrepancy:
• Conflicting Dates of Collection
• Future or past year listed
• Date of Birth listed in Date of Collection field
• Date of Collection is the same as the Date Received when the specimen was received via
overnight delivery
How to prevent such discrepancies:
• Prepare the requisition form on the day the patient is seen in the office and not ahead of time
• Carefully check documents before submitting to our laboratory
If you have a question you would like addressed in future issues, please email your question(s) to QAQ&A@mdlab.com.

New Test Announcements

Powder-Free, Nitrile Gloves
- 1000/case - $54.95

Powder-Free, Latex Gloves
- 1000/case - $48.95

E-Guard Antimicrobial Soap / Pump Bottle
- 16 oz - $3.95

Facial Tissue
- 90 boxes/case - $54.95

Bathroom Tissue
- 500 sheets/roll, 80 roll/case - $59.95

Now available on blood specimens:
Test 358
Test 359
Test 360

Trophyrema whipelii by Real-Time PCR
Brucella Species (B. suis, B. abortus, B. canis, B. ovis,
vis,, B.
B. meli
m
me
melitensis)
eliliteens
nsis
is)
is)
by Real-Time PCR
Francisella Species by Real-Time PCR (F. tularensis,
is, F. holarctica)
is
hol
o arctic
i a)

Now available on NasoSwab™ specimens:
Test 1120

Severe Acute Respiratory Syndrome (SARS) by Real-Time PCR
Now available at Medical Diagnostic Laboratories, L.L.C.

WorldWide Medical Products, Inc.
2521 Kuser Road • Hamilton, NJ 08691
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