
Abstract In about 80% of all pregnant women medical
drugs are used during pregnancy. Phytomedicines play
an important role in self- and prescribed medication.
Since the thalidomide tragedy teratogenic effects of me-
dicamentous treatment are well known. Only a few in-
vestigations and studies on the tolerability and safety of
plant-based medicines in pregnancy have been pub-
lished. From 1992–1997 a nationwide retrospective sur-
veillance study of 762 pregnant women (786 newborns)
was conducted to evaluate the safety of the herbal com-
bination preparation Sinupret during pregnancy. Stan-
dardized questionnaires were used for retrospective and
systematic examination of all pregnancies. All cases
were treated with Sinupret for at least 24 hours. The data
of the population-based Mainz birth registry were used
for comparison, interpretation and evaluation of the 
Sinupret study. For infants with birth defects and/or clin-
ically abnormal pregnancies single-case-analyses were
performed. The study collective was representative for
Germany. 13 single-case-analyses were performed. In
three cases the pregnancy ended with an abortion and in
one case with an intrauterine death of the fetus. Nine
newborns (1.1%) were diagnosed with major malforma-
tions. The critical evaluation of the collective and the in-
dividual cases yielded no evidence of possible teratogen-
ic and/or embryotoxic effects of the phytomedicine in 11
out of 13 cases. In the remaining two cases a causal rela-
tionship is theoretically possible but very unlikely. On
the whole the study underlines the value of the pediatric
epidemiologic research in malformations of the Mainz

birth register for the monitoring, assessment and evalua-
tion of pharmaceutical studies on drug safety during
pregnancy.
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Introduction

Major malformations (e.g. spina bifida, cleft lip and pal-
ate) are diagnosed in 5–8% of all newborns (Queißer-
Luft and Spranger 1997), about one fifth of these birth
defects are severe and life-threatening. Congenital mal-
formations are structural defects of prenatal origin pres-
ent at a child’s birth (Warkany 1971). In at least 60% of
the cases the etiology of congenital birth defects is not
known. In about 20% the malformations are caused by
monogeneous defects, in 5–10% by chromosome aberra-
tions and in 2–10% by virus infections (Cornel 1993).
The intrauterine development of infants may be influ-
enced and very seriously damaged by external factors
(e.g. chemical and physical noxae, use of medication
during pregnancy, malnutrition, socio-ecological factors,
occupational exposure). Such harmful influences may
lead to malformations (Shepard 1995). Since no later
than the thalidomide disaster we have been aware of the
possibility of effects of medication during pregnancy
(Lenz 1962; Lenz and Knapp 1962). As a result, market-
ing authorization for medicinal products is subject to
very strict criteria. Epidemiological data from a system-
atic, qualitatively and quantitatively sufficient registra-
tion of congenital malformations, points for possible 
etiologic causes. The prevention of malformations can 
be determined and foundations for the investigation of
scientific issues created.

Only a few studies on drug safety in pregnancy exist
(Czeizel et al. 2000). With a few exceptions, the data
available on the tolerability and safety of medicinal
products during pregnancy come from in vitro and ani-
mal models (Schatz et al. 1997; Diav-Citrin et al. 1998;
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Kulin et al. 1998; Robert et al. 1996). The results of
these investigations are generally applied to humans
(Neubert et al. 1987). The same also applies to bioavail-
ability studies during pregnancy. Studies of this type 
exist only for a few, chemically defined substances. For
plant-based preparations, which account for a large por-
tion of medication and self-medication taken during
pregnancy, such studies are almost non-existent. In Ger-
many plant based medicines are evaluated by the respon-
sible Federal Institute for Drugs and Medical Devices
(BfArM) like chemically defined medical products ac-
cording to the criteria of pharmaceutical quality, efficacy
and tolerability. As long as there is no relevant documen-
tation about safety or tolerability during pregnancy in
humans, pharmaceutical companies are obligated to in-
clude a warning regarding the use of the medicinal 
product in the summary of product characteristics and
the patient leaflet as well.

Inflammatory airway diseases are among the most
frequent diseases found in general practice and also one
of the most frequent diseases occurring during pregnan-
cy. Plant-based preparations are often used for treatment
of respiratory infections in pregnancy. Sinupret is one of
the most frequently prescribed and used plant-based
preparations for the treatment of respiratory ailments in
the Federal Republic of Germany. Sinupret (Bionorica
AG, Neumarkt, Germany) is a fixed herbal combination
preparation which consists of the five different plants:
gentian root, primrose flowers with calyx, common sor-
rel herb, elder flowers and vervain herb (Neubauer and
März 1994; Richstein and Mann 1980; März et al. 1999).

As regards the question of the safety of taking Sinup-
ret during pregnancy a retrospective surveillance study
was carried out by the manufacturer in comparison with
a non selected prospective birth cohort (Mainz Model).
The objectives of the study were to examine the correla-
tion of morphologic abnormalities in the newborn and
the maternal use of Sinupret during pregnancy as well as
the critical assessment of a possible teratogenic potential
and/or an embryotoxic effect of Sinupret.

Patients and methods

The collective of the surveillance study (1992 to 1997) consisted
of 762 pregnant women with 786 newborns or abortions treated
with Sinupret during pregnancy. The treatment with Sinupret was
carried out for at least 24 hours either with Sinupret sugar coated
tablets or Sinupret drops, as desired.

For the Sinupret collective 150 physicians were ascertained
from the database of the Bionorica AG (Neumarkt, Germany) and
have been enrolled according the predefined inclusion criteria:
Medical care and treatment of pregnant women, delivery of these
pregnant women, and performance of the newborn screening ex-
aminations (U1 to U3) in the same center, as well as full consent
of participation in the guidelines of the study. In this selected cen-
ters all pregnant women treated with Sinupret were chosen with-
out any further selection.

The study involved 150 physicians (study centers) from all
countries of the Federal Republic of Germany: Gynecologists
(78 %), general practitioner (11%), ear-nose-throat [ENT] special-
ists (7%), internal specialists (2%), and other specialities (2%).

The recording sites were evenly divided among rural areas, small-,
medium-sized, and large towns or cities. A total of 117 practices
were recruited in the following counties: North Rhine-Westphalia,
Bavaria, Saxony, Baden-Württemberg, Hessen, and Schleswig-
Holstein while the remaining regions were spread over the rest of
Germany.

All pregnancies of the Sinupret collective were examined ret-
rospectively, following a standardized procedure. A special stan-
dardized questionnaire was developed for data collection. Mater-
nal risk factors, anamnestic data, data on the course of pregnancy
and on medical treatment as well as possible adverse drug reac-
tions were registered. In addition, the entries in the maternal preg-
nancy records (Hutzler 1996) were evaluated. The results of the
neonatal examinations U1 to U3 (1st day of life to 6th week after
birth) were also included in the data collection and analysis 
(Hakosalo 1973). The questionnaire for the neonatal data followed
the guidelines of the Mainz Model. The definition of major mal-
formations is adopted from the World Health Organization. The
diagnostic classification of the deformities was based on ICD-10
(DIMDI 1994).

For the interpretation and evaluation of the results of the 
Sinupret study the data of the active prospective population-based
Mainz congenital birth registry for congenital malformations
(Mainz Model) was used for comparison. The Mainz Model repre-
sents a birth cohort, which includes 94.8% of all births in the re-
gion of Rheinhessen and therefore valid prevalence rates of mal-
formations as well as anamnestic risk factors are calculated. For
the cases with clinically abnormal pregnancies and/or newborns
further special analyses of the individual cases were carried out. In
the analyses of the individual cases the temporal relationships be-
tween maternal intake of Sinupret and the sensitive phase of preg-
nancy as well as the additional presence of anamnestic risk factors
(e.g. malformations in the family, maternal age, pathological labo-
ratory parameters) were examined.

The Mainz Model was launched in 1990. All children born
(approx. 3,800 per year) in the maternity hospitals of Mainz are
examined clinically and sonographically during the first week of
life according to a standardized procedure by pediatricians spe-
cially trained in neonatology and clinical genetics. Major malfor-
mations and mild errors of morphogenesis are registered with spe-
cial care. Parallel to the clinical examination, data on the family
medical history, history of the pregnancy, social anamnesis as well
as general exposure data (e.g. medicines, nicotine, alcohol, drugs)
is taken from the maternal pregnancy records and the gynecologi-
cal patient files. These anamnestic data are collected about six
weeks before birth. Stillbirths, spontaneous abortions as well as
induced abortions are included in the survey by findings from the
pathology department1. The anamnestic data are coded, document-
ed and evaluated together with the examination findings in a
strictly anonymous form – with complete observance of data pro-
tection laws and professional secrecy2.

The statistical analyses of the data were performed by the SAS
statistical software package. The odds ratios (OR) with 95%-con-
fidence intervals (95% CI) were calculated in univariate analyses
to illustrate the differences and similarities between the study col-
lective and the Mainz birth cohort.

Results

The surveillance study documented a total of 762 preg-
nancies with Sinupret intake from 1992 to 1997. 59.4%
(454) of these pregnant women were treated with Sinup-
ret exclusively for sinusitis, 20.2% (154) exclusively for
bronchitis and 20.2% (154) for both ailments (sinubron-

1 Pediatric pathology Johannes Gutenberg-Universität Mainz 
(Director: Prof. H. Müntefering)
2 Department of Epidemiology of the German Cancer Research
Center, Heidelberg (Director: Prof. J. Wahrendorf)
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chitis). The mean duration of treatment was 10.4 days
for sinusitis, 11.8 days for bronchitis and 11.9 days for
the combination of the two ailments. The choice of the
dosage form of Sinupret (sugar coated tablets or drops)
corresponded to the market situation in Germany and the
treatment duration and/or dosage of the medicinal prod-
uct largely to the manufacturer’s recommendation.

The documentation of the medication during pregnan-
cy yielded that 30.6% of the patients had been prescribed
other medicinal products in addition to Sinupret for the
treatment of the sinusitis and/or bronchitis. The addition-
al medication illustrates the medicamentous options for
the treatment of sinusitis or bronchitis: Other plant-based
products were used in 11.9%, antibiotics in 4.1%, decon-
gestant nasal drops in 3.9%, non-steroidal analgesics in
3.4%, homeopathic drugs in 3.5%, and chemically de-
fined secretolytic agents were prescribed in 2.4% of the
cases.

Compared to the Mainz birth registry the distribution
of the study collective was found to be nearly equal. The
average maternal age of the Sinupret collective was 28.8
years and that of the Mainz cohort 28,7. First pregnan-
cies accounted for 41.2%, second for 31.4% and third for
12.1% of all gravidities. The statistical mean for the du-

ration of pregnancy was 39.6 weeks in the Sinupret col-
lective and 39.2 weeks of gestation in the Mainz collec-
tive. At first sight the proportion of complicated preg-
nancies appeared relatively high (22.3%), but it was
dominated by the risk factor “premature labor” which
was documented in 14.2% of all pregnancies of the study
collective. The comparison of the documented anamnes-
tic risk factors was summarized in Table 1.

The following parameters demonstrated higher per-
centages in the study group and showed statistically sig-
nificant deviations from the collective of the Mainz
Model: Pregnant women with obesity (body mass index
>30 at the begin of pregnancy), multiple pregnancies 
(22 twin pregnancies and one triplet pregnancy; a total of
2.9%), premature labor, and nicotine abuse. A signifi-
cantly lower percentage was identified for mothers 
>35 years. All other tested pregnancy risks showed no
significant differences (table 1).

From 762 included pregnancies 786 newborns (782
livebirths, three abortions, and one stillbirth) were docu-
mented. The distribution of gender reflects the well
known androtropy (51.7% male and 48.3% female in-
fants). The somatic parameters birth weight, body length
and head circumference differed not from that of the

Table 1 Anamnestic risk fac-
tors: comparison between the
study collective and the Mainz
birth cohort (OR odds ratio, 
CI 95% confidence interval)

Risk factors Study collective Mainz model Comparison
(%) (%)

OR CI

Family-related risks 14.6 12.7 1.2 (0.96–1.44)
Severe disease of mother 8.9 9.4 1.0 (0.73–1.22)
Age of mother >35 8.0 14.7 0.5 (0.39–0.66)
Age of mother <18 0.7 0.6 1.1 (0.45–2.70)
Obesity (BMI >30) 9.8 3.5 2.9 (2.23–3.71)
Treatment for infertility 4.2 3.3 1.3 (0.90–1.85)
Multiple pregnancy 2.9 1.5 1.9 (1.26–3.03)
Placental insufficiency 1.6 1.6 0.9 (0.55–2.19)
Premature labor 14.2 8.5 1.8 (1.44–2.19)
Arterial hypertension 2.6 2.8 1.0 (0.60–1.47)
Proteinuria 0.8 1.2 1.0 (0.50–1.92)
Nicotine abuse 11.8 8.6 1.4 (1.14–1.78)
Alcohol abuse 0.1 0.1 1.2 (0.16–8.97)

Table 2 Analyses of the indi-
vidual cases of the study col-
lective: causal relationship of
the documented disorders of
the pregnancy and maternal use
of Sinupret

Patient Defect Category Week of gestation Causal
Sinupret intake

1 Abortion, 8th week Abortion 6–7 Improbable
2 Abortion twin, 8th week Abortion 19–20 Excluded
3 Abortion triplet, 8th week Abortion 35–36 Excluded
4 Stillbirth twin, 39th week Stillbirth 19–20, +30 Excluded
5 Talipes calcaneus Deformation 16–16 Excluded
6 Talipes calcaneus Deformation 25–26 Excluded
7 Talipes adductus Deformation 20 Excluded
8 Talipes equinovarus Malformation, 32–35 Excluded

deformation
9 Renal duplication Malformation 12–14 Excluded

10 Cleft lip Malformation 14–16 Excluded
11 SUA Malformation 21 Improbable
12 Aplasia of corpus-callosum Malformation 22–23 Excluded

laryngo-tracheomalacia (syndrome)
13 Trisomy 21 Chromosomal 25–26 Excluded

aberration



Mainz birth cohort and were located within the standard
curves and standard references for West-European in-
fants (Brandt 1986).

Congenital malformations and/or chromosome aber-
rations were diagnosed in six and deformities in three
newborns of the Sinupret collective. The proportion of
newborns with birth defects is 1.1%. Three pregnancies
ended prematurely by spontaneous abortions and one
with intrauterine death of the fetus. These specific 13 in-
dividual cases were examined in separate analyses. In
one of the four pregnancies which ended in abortion or
stillbirth, a temporal correlation between the maternal
treatment with Sinupret and fetal outcome should be dis-
cussed. In 8 out of the 9 newborns with deformations,
malformations and/or with chromosome aberrations a
causal relationship could be completely ruled out. In one
infant with single umbilical artery (SUA) the association
between Sinupret intake and the present malformation
was theoretically possible but not likely. The results of
the individual case analyses are summarized in Table 2.

Discussion

Inflammatory diseases of the airways are among the
most frequent ailments. The number of respiratory dis-
eases differs between the various age groups and is about
2,500 cases per year per 1,000 inhabitants. According to
Bhandari (1984), the incidence in women of the 21–30
age group is 2.12 “colds” per year and in the 31–40 age
group 1.99 colds per year. The same author gives an inci-
dence of 8.3% for women for the complications of acute
airways diseases (sinusitis, bronchitis, sinubronchitis). In
Germany, plant-based preparations (e.g. Sinupret) are of-
ten prescribed for these group of ailments. The present
study was performed to enable a statement concerning
the safety and teratogenic potential of the plant-based
drug Sinupret in pregnancy.

For ethical reasons, owing to the large numbers of
cases and the methodical impossibility of proving the ab-
solute safety of a medicinal product during pregnancy,
the retrospective analysis of systematically collected,
structured individual case data was given preference
over a prospective study design. A controlled study (ac-
tive control, placebo or without treatment) in the form of
an equivalence study would require tens or hundreds of
thousands of cases. A controlled study with only “a few”
thousand cases would only have been able to reveal or
exclude a drastically raised risk of malformation which
after the decades of positive clinical experience with the
medicinal product would not to be expected anyway. A
real control group (pregnant women with sinusitis or
bronchitis, untreated or treated with a specific medica-
tion) would not be definable and therefore not possible.

The study approach of a retrospective, systematic sur-
veillance study without a control group yields possible
method-related biases such as a lack of relation to the
population, selection by the reporting physicians. Het-
erogeneity of the investigators and documenting physi-

cians, absence of a standardized study plan for the new-
borns and absence of uniform definitions of the malfor-
mations limits the study. The number of cases of 762
documented pregnancies is to be considered small for an
epidemiological study, but sufficient as a collection of
case observations.

It is to be assumed that there is a selection bias in the
study collective. Pregnant women were selected only on
the basis of whether or not they were taking Sinupret
while pregnant. Since no other inclusion or exclusion
criteria were applied, the risk of deliberate patient selec-
tion was minimized.

In comparison to the collective of the Mainz model
and the information given in the literature, the study col-
lective corresponds with the average conditions in Ger-
many (Bayerische Landesärztekammer 1994; Queißer-
Luft et al. 1996).

The documented medication in pregnancy due to oth-
er ailments than sinusitis/ bronchitis corresponded to the
expectations for the respective indications and agrees
with study results in the Federal Republic of Germany
(Queisser-Luft and Spranger 1997).

For a few risk factors (Table 1) significantly higher
figures were identified in the study group. Epidemiologi-
cal associations between congenital anomalies and an-
amnestic risk factors have been previously reported
(Chowchock et al. 1980; D’Alton and DeCherney 1993;
Nora 1993; Queisser-Luft et al. 1996; Shepard 1995;
Stoll et al. 1989; Stoltenberg et al. 1999). They are used
to describe high risk populations for birth defects. 
Anamnestic risk factors are of two different types: Cause
related (anamnestic risks reflecting causal factors of mal-
formations) and conjunctional (anamnestic risks indicat-
ing a pathological process) risk factors. Multiple preg-
nancies and premature labor reflect sequential risk fac-
tors without any causal influence on the development of
malformations. In the case of the newborns, an increased
proportion of multiple births children is remarkable. The
relatively high incidence of premature labor in the 
Sinupret study is comparable with the data obtained from
mothers in another pregnancy collective (Jahn and Berle
1996).

Nicotine abuse and maternal obesity belong to causal
risk factors. In the literature associations between fetal
malformations and maternal nicotine abuse during preg-
nancy are often discussed (Kallen 2000; Wyszynski et al.
1997). Although the data of this study were taken from
the maternal pregnancy records (Jahn) the nicotine con-
sumption in the study collective was distinctly higher
than in the compared surveys (Pineda-del Villar et al.
1994; Queißer-Luft et al. 1994), Maternal obesity is in
discussion as a causal risk factor for major malforma-
tions e.g. neural tube defects (Queißer-Luft et al. 1998;
Shaw et al. 1996). The same applies to the age distribu-
tion of the pregnant women, particularly the under 18
and the over 35 age groups which have been identified as
a high-risk group for congenital malformations (Pineda-del
Villar et al. 1994; Queißer-Luft et al. 1994). The 
lower percentage of mothers >35 years the Sinupret
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group corresponds with the low prevalence of chromo-
somal aberrations.

With a systematic examination of newborns, stillborn
babies and abortions one would expect a prevalence of
malformations of about 2–3% in passive (EUROCAT
1997) and about 6–7% in active (Lynberg and Edmonds
1992) registries. The number of nine newborns with mal-
formations per 783 newborns corresponds to 1.1% and is
below the expected value. A comparison to systematic
surveys of malformations is only possible to a restricted
extent.

The small number of cases in the study collective and
the biases mentioned above, as well as all the absence of
a standardized examination procedure for the newborns,
and the difference in the level of training of the investi-
gators, must be regarded as causes for the differences in
the prevalence of malformations. These requirements are
met by active data collection systems where complete
data can be obtained. Therefore the assessment of the in-
dividual cases in comparison to historical controls from
the literature is performed.

In three out of four pregnancies, which ended in abor-
tion or intrauterine death of the fetus, there were no 
temporal and/or causal relationship between the intake of
Sinupret and the outcome. In one case the abortion took
place shortly after the treatment with Sinupret so that a
temporal correlation might be possible theoretically. A
causal relationship cannot be ruled out totally, although
other risk factors (e.g. a existing infection of the mother,
an imminent abortion) are more probable.

In the case of the newborn with clubfoot an etiologi-
cal connection with the consumption of Sinupret is highly
unlikely, but can be constructed theoretically. The Sinup-
ret intake was late in pregnancy, the time of gestation at
which clubfeet occur as result of exogenous influences
(e.g. oligohydramnios). A possible enteroviral infection
of the mother during early weeks of pregnancy or nico-
tine abuse should be discussed as known risk factors
(Pryor et al. 1991; Van den Eden et al. 1990). A causal
relationship In the infant with single umbilical artery
with the Sinupret intake (21st week of gestation) cannot
be excluded. Mostly, a single umbilical artery occurs ear-
ly in pregnancy but in rare cases secondary obliterations
late in pregnancy have been described (Heifetz 1996;
Saller et al. 1990). An etiological connection with possi-
ble causal factors such as nicotine abuse, virus infection
and treatment of paternal infertility must be discussed
(Blackburn and Cooley 1993; Horta et al. 1997). In the
children with deformations the pathogenesis of the birth
defect excludes a causal relationship (Spranger et al.
1982) In all other cases with malformations and/or with
the chromosome aberrations the phytomedicine was 
taken after completion of organogenesis and exclude an
etiological connection.

The analyses of the individual cases indicate that 
other risk factors like viral or bacterial infections during
pregnancy may be causes of congenital malformations
(MacKenzie and Houghton 1974; Koskomies et al.
1978). The evaluation of the reports on individual basis

did not display any certain, concentrated pattern of mal-
formations or disorders. Only in one case was a temporal
connection between the time when Sinupret was taken
and the possible consequence, but it was not possible 
to conclude a causal relationship. In summary it may 
be stated that the analysis of the data from the present
surveillance study reveals no evidence of a possible 
teratogenic and/or embryotoxic effect of the phytomedi-
cine.

Conclusions

The study underlines the value of pediatric epidemiolog-
ical research on malformations for monitoring and as-
sessment of pharmaceutical studies on drug safety during
pregnancy. Only a few studies on drug safety of herbal
preparations in pregnancy exist. Possible etiological
causes of congenital malformations can be determined
by epidemiological studies and thus prevented. On the
other hand safety and tolerability of medication during
pregnancy can be assured. The cooperation between
Bionorica and the birth registry focused on the critical
evaluation of the recruited study collective and the ana-
lyses of the single cases with abnormal course of preg-
nancy or birth defects. A reasonable correlation between
the intake of Sinupret and teratogenic or embryotoxic ef-
fects was not proven. Other possible anamnestic risk fac-
tors having no causal relationship to the studied medica-
tion appear more evident.
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