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NMPOCTAA NPOrPAMMA ANA NPEAOTBPALLEHNA
NMPEXAEBPEMEHHbLIX POAOB N HEKOTOPbBIE MPUCKOPBHbIE MPOTUBOPEYUSA

© 3. 3anwuHr, 0. JlioTbe

WucrutyT nepunaranbHol Mexununbl, bepimun (Hoiikensn), [epmanus

m [IpesxkaeBpeMeHHbIe POABI U IIO3JHHE CAMONPOU3BOJIbHBbIC BHIKH/BIIIH B HACTOsIIee BpeMsl IBJISIOTCH OTPOMHOI po-
0.1eMOJi COBpEMEHHOr0 aKymepcTsa. BaskHol NpuYMHOA 3THX 0CJI0KHEHHH ABJIAETCH BOCX0AAIAs TeHUTAJbHASA HHPeK-
IHUsl, KOTOPYI0 MOKHO 324acTYI0 NPeI0TBPATHTH NMyTeM PaHHel AUATHOCTHKHU HAPYLIEHUI BArHHAJBHOH MHUKPOQIOpHI
¢ NIpUMeHeHHeM MeTOAUKH caM000CcIel0BaHNs MALHEHTOK. Y NallMeHTOK ¢ NIPHBLIYHBIMYU NMO3IHHMH BbIKHABIIIAMYU HUJIH
PAaHHUMH NpeKAeBPpeMEeHHBIMH POJaMH PEKOMEH/yeTcsl ONepaTHBHAS TOTAJbHASI HePBHKAJIbHAasI OKKJIIO3Hs B KayecTBe
Hauobos1ee 3¢ (PeKTHBHOrO U3 CyNIeCTBYIOIINX METOI0B.

m KiroueBble c10Ba: Bocxoasmas HHPEKIUsA; 6aKTepuaIbHbI BaTHHO3; NPOMUIAKTHKA HEJOHOIIEHHOCTH; BIaranumHas pH-
METPHUS; HEMPOXOAUMOCTh MIEHKH MaTKU.

A SIMPLE PROGRAM FOR PREVENTION
OF PREMATURE BIRTH, AND SOME REGRETTABLE CONTRADICTIONS

© E.Saling, J. Liithje

Institute of Perinatal Medicine, Berlin (Neukdlln), Germany

m Prematurity and late abortions are still major problems of modern obstetrics. An important cause is ascending genital
infection, which can often be prevented by very early diagnosis of vaginal milieu disturbances by the patients themselves.
In cases of recurrent late abortions or early preterm births, an operative total cercix occlusion is probably the most effec-
tive method currently available.

m Key words: ascending infection; bacterial vaginosis; prematurity prevention; vaginal pH-measurement; early total cervix occlusion.

Introduction

Prematurity, particularly before 32 weeks,
is still a major health and financial problem,
not only in the field of obstetrics and perinatal
medicine, but also for the society as a whole. In
Germany, the rate of the extremely early born pre-
terms (< 28+0 weeks) increased from 0.37 % in
2001 to 0.61 % in 2009 and has remained on this
high level since then (Fig. 1) [1, 2]. All very early
prematures (<32+0 weeks) are at high risk for
perinatal morbidity and mortality. In Russia in the
year 2013, the overall prematurity rate was 7—-8 %,
and the rate of very early born preterms was about
1.5%. But we shouldn‘t forget about the “late
preterms” (34+0—-36+6 weeks), which were the
majority of all prematures [personal communica-
tion]. The neonatal mortality of “late preterms” is
also considerably increased, compared to babies
born at term [3, 4]. Similar prematurity rates as in
Germany and Russia are found in many other de-
veloped countries.

Although many causes of premature birth are
known, ascending genital infection is the most im-
portant one. The association between bacte-
rial vaginosis and preterm birth is proven [5], but

a problem is that bacterial vaginosis is often as-
ymptomatic. Although in the field of prematurity
prevention some promising approaches have been
made, from our point of view most of these mea-
sures start at an advanced stage of the prematurity
process, and the success therefore cannot be opti-
mal. Even in studies, in which screening for and
treatment of vaginal infection was performed, the
measures often started too late in the pregnancy,
therefore successes were inconsistent. Also, in most
studies, the screening was performed only once and
not regularly [6]. For instance in the study by Kiss
et al. [7], with a single screening between 15 and
20 weeks, the number of preterm births in the group
of 33+0 through 36+ 6 weeks was significantly re-
duced (4.2 % in the control group vs. 2.3 % in the in-
tervention group). However, the reduction in the
groups of very early preterm births and late abor-
tions was not significant. We think the reason is that
they also started too late in the pregnancy.

Protective Lactobacillus system —

a historical and pathophysiological review
The “protective Lactobacillus system™ and the vagi-

nal pH play a crucial role in the prevention of ascend-
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Prematures < 32+0 weeks in Germany
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Fig. 1. Rates of very early and extremely early prematures in Germany from 2001 to 2013

ing infections. The importance of Lactobacilli for the
normal vaginal milieu was first described in 1890 by
Albert Doderlein at an international congress in
Berlin, and in 1892 written in his well-known book
“Das Scheidensekret und seine Bedeutung fiir das
Puerperalfieber” (translated: “The vaginal fluid and its
meaning for the puerperal fever”). He made a distinction
between normal and pathological vaginal flora, and was
the first to use vaginal pH to identify women with path-
ological vaginal milieu. He also employed lactic acid to
restore normal flora and thus to prevent puerperal fever.
In order to acknowledge his work, the name “Déderlein
flora” was chosen for the normal vaginal flora.

Later Schroder wrote about three different
grades of purity (“Reinheitsgrade”), according to
Gram’s stain — firstly in 1921 in an article [8],
and then in 1926 in a textbook [9]:

* Grade [: Predominantly Lactobacilli.
* Grade II: Diminished lactobacillary flora.
e Grade III: Numerous other bacteria with no

Lactobacilli.

Today we know about many more functions of
Lactobacilli — these are the main ones: In addi-
tion to lactic acid, Lactobacilli also produce sub-
stances such as hydrogen peroxide, bacteriocins,
biosurfactants, and coaggregation-molecules,
that inhibit the reproduction and spread of patho-
genic germs. However, not every Lactobacillus
strain produces all these factors. This is the reason
why some strains are more effective against vagi-
nal infections than others. Vaginal pH-measure-
ment gives us an insight — like peering through a
keyhole — into this protective biosystem (Fig. 2)
[after 10].

Protective vaginal bio-system

Inhibit adhesion of
pathogens

Biosurfactants

Lactobacilli

Block the spread
of pathogens

Coaggregation-
molecules

Diagnostic
insight by pH-
measurement

Inhibit growth of
pathogens

Fig. 2. Functions of Lactobacilli and diagnostic insight by pH-measurement
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Normal Flora — Disturbed Milieu —
Bacterial Vaginosis and other Infections
Bacterial vaginosis and other infections often
start with a disturbance of the vaginal milieu, which
we consider a “precursor”. Hillier et al. [11] found
that in women who in the 2nd trimester had an “in-
termediate pattern” — between normal flora and
bacterial vaginosis — about 1/3 of them developed
bacterial vaginosis in the 3rd trimester, whereas
1/3 returned to normal. They consider this in-
termediate pattern “transitional”. Hay et al. [12]
found an increased risk of pregnancy loss in con-
nection with intermediate pattern of vaginal flora
and Viehweg et al. [13] reported that even an in-
crease of vaginal pH within the normal range is
associated with an increased risk of preterm birth.
Donders et al. [14] stated that: “Lactate production,
together with peroxidase activity, are believed to be
the key factors in the production and maintenance
of vaginal acidity and resistance to bacterial in-
truders.” They also found a good correlation be-
tween vaginal lactate concentration and lactoba-
cillary grading in wet mounted specimens. We see
these facts as a confirmation of how important vagi-
nal pH-measurement is, because a strong connection
exists between pH and lactic acid concentration.

Stages in the preterm birth process

As already mentioned, the ascending infections
have precursors. According to Romero, the entire
process can last for weeks or even months [15]. It is

Late Screening Premature birth

4

most likely that in the cascade of the preterm birth

process (Fig. 3)

* the first step is a disturbance of the vaginal milieu.
It is essential to take measures at this earliest pos-
sible stage, as we do in our program. However,
if such early diagnosis and appropriate treatment
have been missed, the consequences are often;

» vaginal infections such as bacterial vaginosis;

* an ascension of pathological organisms into the
uterus and/or;

* an inflammatory process which can lead to;

* Dbiochemical changes and anatomical consequen-
ces at the cervix. To emphasize this again: many
measures such as sonographic cervix length mea-
surements or in cases with shortened cervix the
application of progesterone respectively analysis
of fetal fibronectin are carried out at this advanced
stage;

+ the next stage is preterm labor and/or premature
rupture of membranes and finally;

* preterm birth.

These are events that are often preventable using
the simple methods which we recommend.

pH-screening

We therefore think that a probable reason for the
success of our Prematurity-Prevention Program —
which is described below — is not the early detec-
tion of already existing infections, but more the early
detection of their precursors. That is a vaginal dys-
biosis with decreased number of Lactobacilli and an

Premature labor and/or
rupture of the membranes

anatomical (cervical) effects

Biochemical (fFN) and

Highly
efficient
prematurity
screening Inflammation
Ascension
Bacterial
vaginosis

Disturbance of the vaginal
milieu as ,,precursor*

Fig. 3. Cascade of the infectiological prematurity process
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elevated pH — but not yet an increase of pathological

flora. This is the optimal stage for earliest diagnosis,

therapy, and best possible success.

To detect these disturbances, we consider the
measurement of the vaginal pH as an easy and ef-
ficient screening procedure. According to our in-
vestigations in an undisturbed course of pregnancy
the pH-value at the introitus vaginae is regarded as
normal:

* 4.2 or less when measured with pH-meter;

* 44 or less when measured semi-quantitative
with the indicator paper that we recommend (art-
no. 1.09542 by Merck, Germany) or with the test-
glove.

Treatment
When the pH is increased, further diagnostic mea-

sures have to follow. The treatment will then be per-

formed according to the situation. Here are just the
most common indications:

1. Disturbances of the vaginal milieu (vaginal dys-
biosis) without specific signs of bacterial vagino-
sis or specific infection should be treated locally
with hydrogen peroxide-producing Lactobacillus
preparations for about seven days. We addition-
ally recommend the local application of a lactic
acid preparation.

2. Please note that for bacterial vaginosis, we do not
recommend the sole application of Lactobacilli.
According to the official guidelines in several
countries (also in Germany [16]), bacterial vagi-
nosis should be treated with Metronidazole or
Clindamycine. Additional local application of a
lactic acid preparation is recommended here, too.
An alternative treatment for bacterial vaginosis is
the local use of an antiseptic, such as Octenisept®
(octenidine hydrochloride + phenoxyethanol).
The advantage of antiseptics is, that microorgan-
isms will not become resistant against them.

3. Specific infections should be treated accordingly.

Our Prematurity-Prevention-Program and
Self-Care-Measures for Pregnant Women

Since 1989 we have been recommending the mea-
surement of the vaginal pH for regular prenatal care
by obstetricians [17, 18]. In order to allow the de-
tection of disturbances of the vaginal milieu or vagi-
nal infections much earlier, since 1993 we have been
recommending that all pregnant women should regu-
larly measure their vaginal pH twice a week them-
selves from the very start of their pregnancy [19].
With this frequent measurement it has become pos-
sible to detect the first disturbances of the vaginal
milieu at a much earlier stage and thus to start with
therapeutic countermeasures sooner than has ever
been possible before.

We have repeatedly published the results of our
so-called “Self-Care-Program for Pregnant Women”.
Here are some of them: When applying our pro-
gram, the rate of infants with very low birth weight
(<1500 g) was 1.3 %, that is six times lower than in
the immediate previous pregnancies of the same
women, where it had been 7.8 %. The rate of infants
with extremely low birth weight (<1000g) was 0.9 %,
as opposed to 3.9 % previously [20].

Later Hoyme et al. achieved similar encouraging
results with our program in two prospective projects in
Thuringia in Germany. In one of them, in the second
half of the year 2000 the self-care-program was of-
fered to the pregnant women, and the statistically eval-
uated results for the entire state were compared with
those from the first half of 2000 without the program
(in total about 16000 births). Here the results with re-
gard to gestational weeks: the proportion of very early
born infants (<32+0 weeks) was 1.58% in the first
half of the year 2000, and 0.99% in the second half.
This is a significant reduction of about one third [21].

Regrettable problems in prematurity

prevention
Both our own studies as well as the studies per-

formed by Hoyme et al. have some methodological
shortcomings. Nonetheless, we think that these stud-
ies are important indicators that pH-measurement by
the women themselves is an essential step for pre-
maturity prevention. We are aware, that much more
research needs to be done. However, it would be in-
appropriate to neglect the already existing observa-
tional studies with their positive results, only because
they have not yet been proven by randomized trials.
Unfortunately there are regrettable problems in
prevention of premature birth which we already pub-

lished in the Journal of Perinatal Medicine in 2011

[22]. Let us list only a few of the critical arguments

which are partially mentioned already at the begin-

ning of this article:

e It is generally known, that preterm birth leads to
many serious problems for the concerned infants,
their families, and for the society.

» It is also accepted that most infants and children
with cerebral palsy are born preterm.

» It is known that the costs caused by preterm birth
are immense.

e The prematurity rates in most countries remain
high or are even increasing.

* There are several attempts to prevent preterm
birth. Measures often discussed among others
are: cervix length measurements, fetal fibronectin
and IGFBP-1 findings, and progesterone appli-
cation. However from our point of view, nearly
all of these recommendations are applied under
apparently limited conditions (too late within the
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often long lasting preterm birth process or too
seldom). The recommendation to apply proges-
terone in all cases of higher risk has the great
weakness, that about half of the cases with pre-
mature births are in women without identifiable
increased risk all cases of higher risk has the
great weakness, that about half of the cases with
premature births are in cohorts without any iden-

tifiable increased risk [23].

*  Why do most “experts” accept that the prematu-
rity process proceeds to such an advanced stage
until anatomical changes (cervix findings) are
detectable by sonographic examinations and in
so many of these cases the amniotic cavity has
already undergone microbial invasion?

* From the current literature it is known that infec-
tion is one of the main causes.

* The frequency of microbial invasion of the am-
niotic cavity (MIAC) among women presenting
with cervical insufficiency is up to 51 % [15].

*  Would it not be better to prevent such late stages
by using the simple measures earlier, which we
described above?

* This, from our point of view, is the reason why
no convincing success could be achieved on a
broad scale with the help of controversially dis-
cussed measures in the literature.

» It seems curious that none of the experts or insti-
tutions involved reacted to such a recommended
easily applicable low cost program and did not
even examine it by their own controlled studies.

* The situation is rather strange as so much ad-
vanced research in prenatal medicine is on a sur-
prisingly high level, for instance in the meantime
there are approaches to study fetal neurology,
and to achieve initial insights into the antenatal
backgrounds and origins of cerebral palsy.

In our opinion, this is a seriously regrettable situ-
ation caused by self-made preventable faults. But
there is a glimmer of hope. The March of Dimes
Foundation reacted to our critical comment in
the form of a letter to the editor in the Journal of
Perinatal Medicine and offered support of suit-
able studies [24]. Unfortunately, up to now nothing
happened.

Let us say some words with regard to random-
1zed controlled studies: We are aware that, in times
of evidence-based medicine, prospective random-
ized trials are — or at least seem to be — the “gold
standard” when it comes to proving the effective-
ness of a given measure. But some physicians
raise ethical concerns against randomization. If the
method has already shown considerable benefit
achieved by observational studies, it is ethically
questionable to exclude a considerable number of
patients, namely those who are foreseen for the

Early Total

‘ ] Cerclage or pessary
Cervix Occlusion

not possible

~_

Ascension of microorganisms

possible

Fig. 4. Early Total Cervix Occlusion versus cerclage or pessary

control group, from the supposedly more effective
method. We ourselves did argue in this direction
for quite a long time.

Recurrent (2 or more) previous late
abortions or early preterm births

The most efficient measure from our point of view
for the prevention of ascending infections in cases
of recurrent late abortion or early prematurity is to
perform an Early Total Cervix Occlusion (ETCO).
ETCO creates a total barrier within the cervical
canal [25]. This is not to be confused with a cer-
clage! Fig. 4 shows the main principle differences
between cerclage and ETCO. The cerclage (on the
right hand), only tightens the cervical canal where-
as the ETCO really closes the canal, thus preventing
ascension of organisms. In order to allow the lower
part of the cervix to grow completely together, the
upper surface of the portio — the epithelium — has
to be removed completely.

Cerclage is on principle hardly capable of pre-
venting ascending infections because this method
only tightens the cervical canal and does not close it
completely. Although, theoretically, in a few cases
cerclage could support a better retaining of the cer-
vical mucus plug, which plays an important immu-
nological function, but it is hardly possible to pre-
dict in which cases this can be expected.

We introduced the ETCO in 1981 as an original
early preventive measure for use
» only in women with previous critical history,

* which should be performed early in pregnancy at
about 12 weeks, and

* when the cervix is still in an anatomically nor-
mal state.

ETCO is now widespread in Germany but is still
rarely performed abroad, where for the same indica-
tion, usually the cerclage is common. But cerclage
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has increasingly become a subject of controversy.
The general scientific situation on an international
level is rather curious here, because there are no
rational reasons for ignoring ETCO. It seems that
medicine is sometimes more exposed to fashion
trends than to objective science. In the last decades
concerning cerclage, several randomized controlled
trials as well as meta-analyses have been performed.
The conclusion is, that for women with low risk, the
cerclage seems not to be indicated, but as regards
women at high risk (according to their history), the
situation is not quite clear [26, 27].

Noori et al. [28] in addition to a cerclage per-
formed an “external os occlusion suture”. But as
they didn’t remove the epithelium, from our point
of view, they still performed a very tight cerclage.
Nonetheless, they report good results and discussed
the concept, that their suture might allow “the
build up of mucus plug, thus preventing the ingress
of vaginal bacterial flora”. It would be interesting to
compare the results of their measure with the results
after ETCO in a controlled study.

Our Results with ETCO

To assess the results of ETCO, particularly in
comparison to the cerclage, one should only look
at high-risk-groups which match the above men-
tioned indications for an ETCO (>2 late abortions
or premature births). We should also consider that
the chances of giving birth to a surviving infant are
reduced the more late abortions or premature births
the woman has previously had.

In 1990, we evaluated retrospectively the data of
a group of 113 patients [29] with previous recurrent
abortions. From a total of 389 wanted pregnancies
only 66 (17 %) resulted in a surviving infant.

By the introduction of the Early Total Cervix
Occlusion in 102 subsequent pregnancies of the
same patients, there were 82 live and surviving in-
fants, this means a success rate of 80 %. In 30 preg-
nancies, only a Late Total Cervix Occlusion was
possible. This resulted in 12 surviving infants,
which is a success rate of 40 %.

Similar good results have been obtained by other
clinicians performing the Total Cervix Occlusion: In
1996 we reported the results of a multi-center-investi-
gation [30], in which 11 German hospitals took part and
the outcome of a total of 819 pregnancies with TCO was
assessed. Particularly interesting are the results among
the cases with Early Total Cervix Occlusion. The suc-
cesses were 85 % and without it only 15%. Hormel and
Kiinzel [31] reported similar good results.

Up to now, there are no prospective studies com-
paring ETCO with cerclage. But in our sample of
113 women treated with ETCO, several women had
previously had a cerclage. The benefit was very lim-

ited: In 51 previous pregnancies in which cerclage
had been performed, only 13 infants (25%) sur-
vived (as compared to a survival rate of 80 % with
ETCO, mentioned above). These results underline
how advisable it is to give ETCO preference over
cerclage in cases with such critical history.

Multiple pregnancies

All the results presented up to now concern
women who had already had several early pre-
mature births, or late abortions in the past. In the
meantime more recent results have become avail-
able in cases where ETCO was performed as a gen-
eral preventive measure in multiple pregnancies
(which are known to have a higher risk of prema-
turity), even if the women concerned had not had
a poor history.

In 1990, Schulze (from Cottbus, Germany) al-
ready started to perform our operative ETCO not
only in cases with recurrent miscarriages but also in
multiple pregnancies in general. In a publication
from 2008 [32] in about 100 cases of multiple preg-
nancies he showed a significant reduction of pre-
term births below 32 +0 weeks by the performance
of the ETCO, even in cases with no other risk fac-
tors: The rate was 24.4 % in the cases without ETCO
and 13.5% in those with ETCO. We are convinced
that this is an additional efficient method to reduce
the frequency of prematures in multiple pregnan-
cies. The results of Schulze should encourage fur-
ther studies to verify them from another side.

Final comment concerning ETCO
The Total Cervix Occlusion — in particular the
early occlusion (ETCO) is a convincingly efficient
measure for the prevention of late abortions and
early prematurity
» particularly in cases where such events had pre-
viously happened recurrently,
* and also in multiple pregnancies in general.

General conclusion concerning prematurity
prevention

We hope this article could give some infor-
mation, how a considerable amount of premature
births could be prevented by the use of the pre-
sented relatively simple, inexpensive methods. The
overall situation in the field of efficient prematurity
prevention is rather curious as so much advanced
research in prenatal medicine is on a surprisingly
high level. It is in so far unintelligible why applied
medicine in its basic requirements is so overdue and
so many infants are born much too early and suffer
all the critical consequences from their prematurity
and, last but not least, the social community loses
large amounts of money unnecessarily.
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