
Statistisches Lernen – Übung 3, WS 2019/20

1. In der Baselinetabelle aus der uns inzwischen bekannten Arbeit von Bada-
wy et al. (J Obstet Gyn, 2008; 28(3): 280–4) sind u. a. folgende Angaben
gemacht worden

complications during pregnancy or delivery were reported.

Adverse effects of therapy, such as bleeding, thrombocyto-

penia (platelet count 5100.000/dl), or local reaction at the

injection site were also reported. Blood loss at delivery was

systematically measured, and primary postpartum haemor-

rhage was diagnosed when blood loss exceeded 500 ml in

vaginal delivery or caesarean section. For newborns, the

gestational age, birth weight, Apgar score at 1, 5 and

10 min, any congenital anomalies or neonatal complica-

tions were recorded. We tested for neonatal thrombocyto-

penia only in cases of neonatal haemorrhages.

Statistical analysis

Data obtained were statistically analysed using SPSS

(version 10) by Fisher’s exact test to compare differences

in rates and Student’s t-test for differences in parametric

data; p5 0.05 was considered significant at confidence

interval 95%. No intention-to-treat analysis was done.

Results

Table I of the patients’ characteristics shows no significant

differences between the two groups. The age of patients in

the study ranged between 18 and 36 years. A total of 52

patients (30.5%) in group A and 45 patients (26.4%) in

group B had previous full-term deliveries. There was a high

incidence of previous pregnancy complications, such as

fetal losses (12–21 weeks), pre-eclampsia, placental abrup-

tion, small for gestational age and stillbirth without

significant differences between both groups.

Table II shows that 37 women (21.7%) in group A had

bleeding complications, most of which were first trimester

bleeding (17.6%), which was not significantly different from

group B (13.5%) and was not related to thromboprophy-

laxis. Bleeding in all cases was mild and did not need blood

transfusion. Two bleeding events (one case of vaginal

bleeding visualised from the ectocervix and one case of

epistaxis) were considered as possibly related to treatment

and LMWH was stopped until complete cessation of the

bleeding, which took 1–3 days in both cases. All cases of

skin reactions at injection sites resolved after changing the

injection site and the use of topical steroid cream.

Six women developed thrombocytopenia (platelets

5100.000/ml) between 32 and 34 weeks and were treated

conservatively and cured after stopping the heparin therapy.

Two patients developed deep venous thrombosis in group A

and four patients in group B and all were managed with

antithrombotic therapy according to standard protocols.

Table III shows that there was a significant difference in

the incidence of both early and late miscarriage in group A

from group B. There were no differences between both

groups as regards the occurrence of pre-eclampsia,

placental abruption, caesarean delivery, intra-partum

bleeding in excess of 500 ml (only one of these cases

occurred within 12 h of the last heparin injection) or

ecchymosis at operative wounds. There were no differences

in most of the neonatal values between both groups, such

as mean gestational age (weeks), occurrence of small for

gestational age, premature birth, 5-min Apgar scores,

congenital abnormalities or neonatal deaths. However,

the mean birth weight was significantly more in the group

A. None had neonatal haemorrhagic disease, intracranial

haemorrhages or neonatal thrombocytopenia. Two neo-

nates had congenital malformations (one bilateral talipus

equinovarus and one cleft lip and palate). Four newborns

died on the 7th and 10th days after delivery because of

infectious complications associated with extreme prema-

turity at 25 and 26 weeks, respectively.

Discussion

Recurrent early miscarriage continues to be a source of

clinical confusion. Despite the various treatments applied,

recurrent early pregnancy losses continue to recur in 20–

30% of cases (ACOG 2001). Undoubtedly, the use of

empirical therapy in women with unexplained recurrent

miscarriages is unnecessary in view of the fact that

supportive care alone offers a chance of up to 75% for a

successful pregnancy (ACOG 2001). However, there is still

another group of patients that needs more than reassur-

ance. LMWH alone throughout pregnancy in patients with

a history of recurrent miscarriage without evidence of

thrombophilia or previous thromboembolism, has not been

sufficiently investigated before (Wilson et al. 1999; Branch

and Khamashta 2003). In this study, such an early

thromboprophylaxis seemed to be effective in reducing

early and late spontaneous abortions in at least 50%.

Heparin is a complex polysaccharide with an array of

properties that are unrelated to its anticoagulant activity.

First, heparin has an anti-inflammatory effect. Deciduas

from women with recurrent miscarriages show more

Table I. Patients’ characteristics.

Group A

(n¼ 170)

Group B

(n¼ 170) p-value

Age (years) (mean+SD) 26.2+2.6 28.7+3.1 0.72

Parity (mean+SD) 2.1+0.9 2.2+0.8 0.81

BMI (mean+SD) 26.2+2.8 25.4+3.1 0.85

Previous spontaneous

abortions (mean+SD)

4.2+1.3 4.5+1.6 0.66

Previous bad obstetric history (no. of patients)

43 spontaneous

abortions

56 (32.9%) 62 (35.5%) 0.49

Fetal losses (12–21

weeks)*

23 (13.5%) 28 (16.4%) 0.44

Pre-eclampsia 30 (17.6%) 28 (16.4%) 0.77

Placental abruption 10 (5.8%) 12 (7%) 0.65

Small for gestational age 17 (10%) 11 (6.4%) 0.23

Stillbirth 9 (5.2%) 6 (3.5%) 0.42

No statistical significant differences were found between the two

groups. *Fetal loss means previous measurement of CRL and

subsequent loss of fetal heart activity.

Table II. Adverse events appearing during pregnancy.

Group A (n¼ 170)

n (%)

Bleeding 37 21.7

First trimester bleeding 30 17.6

Placental abruption 2 1.1

Other sites 5 2.9

Thrombocytopenia 6 3.5

Local skin reactions 51 30

Thromboembolism 4 2.2

Ante-partum 2 1.1

Postpartum 2 1.1
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(a) Berechnen Sie den ersten p-Wert mit dem t-Test unter Annahme glei-
cher Varianz!

(b) Berechnen Sie den zweiten p-Wert mit dem t-Test nach Welch!

(c) Wie lautet der p-Wert für Parität, wenn man die Standardnormalver-
teilung und nicht die t-Verteilung benutzt?

(d) Diskutieren Sie die Bedutung von p-Werten in der Baselinetabelle einer
randomisierten Studie!

Hinweis: Rechner für t- und Normalverteilung findet man leicht im Internet.

2. In derselben Arbeit findet man auch folgende Tabelle (hier unvollständig)

necrosis, acute and chronic inflammation, and vascular

thrombosis compared with those of women with normal

pregnancies (Van Horn et al. 2004). Heparin preparations

affect inflammatory cell behaviour and have promising

therapeutic anti-inflammatory properties by preventing

leukocyte adhesion/influx and tissue damage in many

organs (Rops et al. 2004). It also inhibits tumour necrosis

factor, induced leukocyte rolling and adhesion. Heparin’s

anti-inflammatory effect may also be due to reducing

monocyte adhesion to vascular endothelial cells through

decreasing endothelial cell expression of adhesion mole-

cules (Manduteanu et al. 2002).

Second, heparin might play a role in promoting

implantation. Di Simone et al. (1997) found that heparin

caused a significant increase in in-vitro trophoblast inva-

siveness and differentiation. Similarly, it restored in-vitro

placental invasiveness and differentiation in trophoblasts

incubated with antiphospholipid antibodies (Lash et al.

2003). Some authors suggested that heparin is, directly or

indirectly (e.g. via heparan sulfate proteoglycans or

heparin-binding EGF), involved in the adhesion of the

blastocyst to the endometrial epithelium and its subsequent

invasion (Fiedler and Würfel 2004). A heparin-binding

epidermal growth factor-like HB-EGF is a critical signaling

molecule in blastocyst-uterine crosstalk in implantation

(Hamatani et al. 2004). HB-EGF is downregulated in

placentas of women with pre-eclampsia, a disorder

associated with deficient trophoblast invasion, raising

important questions about its physiological impact on

cytotrophoblasts (Leach et al. 2004).

Third, heparin has an anti-complement effect (Walport

2001). Activation of the complement cascade is absolutely

required to induce pregnancy loss and thrombosis. The

efficacy of heparin in preventing miscarriage may be due to

its capacity to block the activation of complement, rather

than its anticoagulant activity (Girardi et al. 2004).

There is no general agreement as to the exact time that

this treatment should be started. In this study, LMWH

treatment was always started after the detection of the fetal

heart, in order to exclude cases with non-viable pregnan-

cies. Some discrepancy also exists as to when the treatment

should be stopped, and the 34th week, so far, has been

considered as appropriate, although there are reports of up

to the 36th week (Martinelli et al. 2000). In this group of

patients, the treatment was continued up to the 34th week.

Further studies might investigate the outcome of pregnancy

when heparin is given for 20 weeks only or even until the

end of the first trimester of pregnancy. With regards to

the dose of LMWH required, there is a wide variation in

the existing literature. Regimens include fixed dosages,

increasing dosages as pregnancy progresses, dosages

according to body weight or the type of thrombophilia

present. The need for stratification of the various patient

subgroups that make up the population has been empha-

sised (Riyazi et al. 1998; Rey et al. 2003). In this study, we

followed a fixed dose prophylactic regimen according to the

manufacturers’ recommendations.

The use of LMWH prescribed in the first trimester of

pregnancy appears to be safe for mother and child. Two

neonates had congenital malformations (one bilateral

talipus equinovarus and one cleft lip and palate). The

incidence of malformations was thus low, and they were

not attributed to LMWH treatment. The incidence of

maternal adverse effects of therapy was relatively high, but

most of them are very well tolerated (cutaneous effects).

When compared with previous published studies from the

general population, the risk of major complications, such as

bleeding during the pregnancy or at delivery, were not

increased. Moreover, the risk of primary postpartum

haemorrhage did not seem higher than in the general

population and did not appear to be attributable to the

treatment. In fact, in a community like ours we lack

accurate incidence figures as regards various adverse

outcome of pregnancy and this represents a point of

weakness when comparisons are required.

Despite the anticoagulant treatment, two patients in our

series (1.1%) had thromboembolic episodes during preg-

nancy, and two (1.1%) in the postpartum period. The

patients had restricted movements during pregnancy,

trying to avoid miscarriage by absolute rest, despite our

recommendation about keeping their usual activity. How-

ever, these figures are similar to those reported in the

literature for patients receiving LMWH, with thromboem-

bolic event rates ranging from 0.6 to 2.4% during

Table III. Pregnancy outcome.

Group A (n¼ 170) Group B (n¼170) p-value OR 95% CI

Pregnancies

Early spontaneous miscarriage*{ 7 (4.1%) 15 (8.8%) 0.045 1.41 0.16–1.2

Late spontaneous miscarriage{{ 2 (1.1%) 4 (2.3%) 0.041 1.21 0.06–3.18

Placental abruption 2 (1.1%) 3 (1.7%) 0.99 0.66 0.08–4.9

Pre-eclampsia 6 (3.5%) 9 (5.2%) 0.42 0.65 0.2–2.07

Caesarean delivery 51 (30%) 48 (2.8%) 0.72 1.09 0.66–1.79

Bleeding at delivery (4500 ml) 10 (5.9%) 9 (5.2%) 0.81 1.21 0.41–3.09

Postoperative parietal ecchymosis 2 (1.1%) 0

Newborns

Gestational age (weeks) (mean+SD) 37.2+2.5 37.1+3.6 0.90

Birth weight (g) (mean+SD) 2,912+755* 2,355+693* 0.64

SGA 510th percentile 30 (17.6%) 28 (16.4%) 0.77 1.09 0.59–1.99

SGA 53rd percentile 7 (4.1%) 3 (1.7%) 0.19 2.39 0.55–11.8

Premature birth 20 (11.1%) 24 (14.1%) 0.51 0.81 0.41–1.6

5-min Apgar 57 16 (9.4%) 13 (7.6%) 0.59 1.25 0.55–2.88

Congenital abnormality 2 (1.1%) 0 0.49

Neonatal death 3 (1.7%) 1 (0.5%) 0.62 3.04 0.28–76.5

*Early miscarriage 512 weeks. {Late miscarriage 412 weeks. {Statistically significant differences.
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(a) Bestimmen Sie die Odds Ratios sowohl für frühe als auch für späte
Fehlgeburten mit 95% Konfidenzintervall!

(b) Berechnen Sie den p-Wert mit dem χ2-Test für die frühen Fehlgebur-
ten!

(c) Berechnen Sie den p-Wert mit dem exakten Fisher-Test für die späten
Fehlgeburten!

(d) Bestimmen Sie Odds Ratio (mit Konfidenzintervall) und p-Wert für
Fehlgeburten insgesamt!


