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Chapterr 10 

Thee recurrence risk of postpartum haemorrhage 
Ann observational cohort study of risk factors in nulli- and 
primiparouss women and prospective follow-up study of 

thee recurrence risk after a previous postpartum haemorrhage 
andd retained placenta 

Jokee M.J. Bais, Martine Eskes, Maria Pel, Obstetrician; Gouke J. Bonsel, 
Ottoo P. Bleker 

Abstract t 

Objective:Objective: To determine the difference in risk factors for standard and severe postpartum haemorrhage 
(PPH)) in nulliparous and primiparous women, and to establish the recurrence risk for postpartum haemor-
rhagee not due to retained placenta (RP) and RP in a subsequent vaginal delivery. 

StudyStudy Design: A population-based cohort study in an unselected cohort of nulliparous (^=3464) and 
primiparouss women (./V=2644) in 'the Zaanstreek'district, the Netherlands. The recurrence risks were calcu-
latedd by a follow-up study. 

Results:Results: Crude incidence of standard and severe PPH were 19 vs 12% and 4.2 vs 3.2%, respectively (nul-
li -- vs primiparous women). The underlying risk profiles were similar, except for previous PPH without RP. 
Thee lower incidence of PPH in primiparous women is caused by the lower prevalence for risk factors. The 
riskk of recurrence of PPH not due to RP seems apparent, but needs further investigation. The recurrence risk 
off  RP is high (RR 29.5, 95% CI 18.6-46.7). 

Conclusions:Conclusions: The risk profile for PPH is similar for primiparous women compared to nulliparous wo-
men,, the lower incidence of PPH is caused by a lower prevalence of risk factors in primiparous women. 
Thee recurrence risk of RP is enormous compared to the recurrence risk of PPH without RP. This suggests 
ann intrinsic causative maternal mechanism and is one of the highest in obstetrics. 

Keywords:Keywords: Postpartum haemorrhage; Retained placenta; Recurrent risk; Risk factor 

10.1.. Introduction 

Standardd postpartum haemorrhage (PPH) is defined by WHO as blood loss equal 
too or more than 500 ml, severe PPH as blood loss equal to or more than 1000 ml [1]. 
Regardlesss the threshold, PPH is likely to recur in subsequent pregnancies [2—4], but 
prospectivee data are scarce. Hall et al. reported in a follow-up study a relative risk of 
recurrencee of PPH of 3.3 during a second vaginal delivery [5]. 

Postpartumm haemorrhage and retained placenta (RP) are strongly interrelated, as 
mostt cases of RP have PPH. However, the opposite is not true. The primary hypothesis 
iss that PPH without a RP is a different clinical entity, due to a different mechanism, and 
thuss with a different recurrence risk than PPH with RP. 



160 0 ChapterChapter 10 

Thee relative risk of recurrence of retained placenta was 2.4, although the overall 
prevalencee of a retained placenta in nulliparous and primiparous women was the 
samee [5]. This suggests a risk of repetition of PPH without RP. 

Besidess a recurrent risk for PPH and RP, the risk profile for primiparous women is 
probablyy different, as nulliparity is a risk factor for PPH [2,4,6-8], 

Inn our population-based cohort study we analysed the risk profile for standard 
PPHH (>500 ml), and severe PPH (>1000 ml), in nulliparous and primiparous women. 
Ass we were intrigued by the suggestion of different clinical mechanisms of PPH with-
outt RP and PPH due to RP, we prospectively analysed the recurrence risk of RP, and 
off  PPH without retained placenta. 

10.2.. Materials and methods 

Inn the 'Zaanstreek obstetrical database' we registered all pregnancies in a complete 
geographicall  cohort, the Zaanstreek region. Al l cases had their last period between 
Januaryy 1, 1990 and July 1, 1994 and started prenatal care before 20 weeks of gesta-
tion. . 

Low-riskk pregnancies (primary care) performed by midwives and high-risk preg-
nanciess (secondary care) performed by obstetricians were recorded, with risk assign-
mentt according to the Dutch obstetrical care system. 

Inn our cohort blood loss volume during labour was based either on measurement 
fromm a basin, on weighing of used swabs, and/or on visual estimate. Active' manage-
mentt of the third stage involved prophylactic administration of oxytocin (5 or 10 IE) 
afterr delivery of the infant, and was left at the discretion of midwife or obstetrician. In 
expectantt management no prophylactic oxytocin was administered. In both manage-
mentt strategies early cord clamping was only performed in rare cases of nucheal cord 
orr fetal distress. After signs of separation, the placenta was delivered by maternal ef-
fortt aided by suprapubic pressure, without controlled cord traction. 

Firstt we calculated the incidence of PPH and RP, differentiating between two 
groupss according to parity: nulliparous women who had a first vaginal delivery after 
200 weeks of gestation of an infant of more than 500 g, and primiparous women who 
hadd a second vaginal delivery after a first vaginal delivery. 

Riskk factor analysis started comparing mean blood loss in high- and low-risk cate-
goriess of each risk factor in both parity groups. Considered risk factors were to this 
purposee (dichotomised unless stated otherwise): age>35 years at delivery; multiple 
pregnancyy [9,10]; ethnicity, European women; induced labour (use of oxytocin without 
previouss contractions [3,5,10,11]; augmented labour due to failure to progress in first 
stagee [2-4,7,9]; instrumental vaginal delivery (forceps [3] or vacuum [2]); second stage 
off  labour less or equal than 30 min (1); second stage more or equal than 1 h (2) [2,3,8]; 
perineall  tear 2nd degree or more (1); episiotomy (2) [6,12-14]; birth weight more than 
44 kg; third stage of labour equal or more than 30 min; retained placenta (complete or 
partial,, confirmed by microscopic investigation) [4,5,14]. In primiparous women addi-
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tionall  factors were a history of RP [5], a history of severe PPH (>1000 ml) [2,4,5], and 
aa history of severe PPH after exclusion of cases with a RP during the index delivery. 

Thee third part of the analysis defined standard and severe PPH as blood loss >500 
andd >1000 ml respectively, which focuses on risks for clinically relevant cases. With 
univariatee logistic regression we first selected two sets (500 vs 1000 ml) of univariate 
riskk factors for both groups of nulliparous and primiparous women. If the risk factor 
wass continuous (e.g. duration of the second stage of labour) we applied the commonly 
usedd cut-off value. A probability lower than 0.05 was used for significance level and 
resultss are expressed as odds ratio (OR) with its 95% confidence interval (CI). Signifi-
cantt univariate risk factors were entered in a multiple logistic regression model, except 
forr those risk factors which were strongly interrelated. If collinearity was suspected 
(definedd as adjusted r>0.6) we selected the clinically most relevant factor. 

Thee final part of the analysis prospectively estimated the recurrent risk of PPH 
withoutt RP, and the recurrent risk of RP during a second vaginal delivery. Women 
withh a first vaginal delivery were stratified according to three risk categories: first de-
liveryy without PPH (control or reference risk), first delivery with PPH of 500-999 ml 
andd first delivery with PPH in excess of 1000 ml. Al l three risk categories were followed 
untill  the next delivery (if present) within the database. To increase power, women of 
thee moderate- and high-risk stratum were additionally tracked down manually until 
December,, 1999 (minimal follow-up 4 years and 9 months). To minimise bias due to 
overrepresentationn of women with a short follow-up we restricted the reference group 
too those having their last menstrual period between January, 1990 and December, 
1991.. Because we were interested in the recurrence of PPH without RP, we excluded 
thee cases with a RP in the index delivery. 

Thee incidence of recurrent retained placenta was calculated as the incidence of 
PPHH in both risk strata compared to the reference group. In cases of RP without 
PPH,, these were additionally tracked down manually. 

Thee SPSS statistical package was used for statistical evaluation. 

10.3.. Results 

Ourr obstetric database included 3786 nulliparous women, and 2886 primiparous 
women.. Of the nulliparous women 322 (8.5%) were excluded because they delivered 
byy caeserean section, resulting in a study group of 3464 nulliparous women. Of the 
primiparouss women 242 were excluded; in 95 cases the first birth was not vaginal and 
inn 147 cases second birth was by caesarean section (5.1%). Therefore the group of pri-
miparouss women with two vaginal deliveries consisted of 2644 women. 

Meann blood loss in the group of nulliparous women was 369 ml and in the primi-
parouss group 319 ml. The incidence of a standard PPH in nulliparous women was 19% 
andd in primiparous women 12%, for a severe PPH 4.2% and 3.2% respectively. A re-
tainedd placenta (RP) occurred in 61 (1.8%) nulliparous women and in 35 (1.3%) pri-
miparouss women. In our cohort 74% of nulliparous women received prophylactic oxy-
tocin,, compared to 57% of the primiparous women. Of all 2644 primiparous women a 
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historyy of a RP was present in 24 women (0.9%) and of severe PPH without RP in 
3.7%. . 

Thee risk factors for a significant difference in mean blood loss, according to parity, 
aree shown in Table 10.1. Differential impact was observed from instrumental vaginal 
delivery,, second stage more than 30 and 60 min, episiotomy and augmentation of la-
bour.. The mean time of second stage in nulliparous women was 49 min, in primiparous 
womenn with a second vaginal birth 16 min. Risk factors more prevalent in primipar-
ouss women compared to nulliparous women were high birth weight and multiple preg-
nancies. . 

Noo collinearity was present between univariately significant risk factors in nullipar-
ouss women, but in primiparous women a history of severe PPH and a history of severe 
PPHH without a RP in the index delivery were of course strongly interrelated (r=0.9). 
Becausee we were interested in the recurrence risk of PPH without RP, we selected the 
lastt risk factor. Collinearity was observed between retained placenta and induction of 
labourr (r=0.7), regarding the clinical interest we excluded induction of labour from the 
multivariatee analysis. 

Multipl ee logistic regression analysis showed a similar risk pattern in standard (Ta-
blee 10.2) and severe PPH (Table 10.3). Clearly in severe PPH, third stage of labour 
problemss play a major role (Table 10.3). A history of severe PPH without RP at first 
deliveryy was confirmed to be a significant risk factor for both standard (OR 2.4, 95% 

Tablee 10.1 
Riskk factors for increased blood loss, incidence of risk factor, and difference in mean blood loss in 3464 nul-
liparouss women and 2644 primiparous women 

Riskk factor 

Retainedd placenta vs spont. delivery 
Thirdd stage >30 vs < 30 min 
Multipl ee vs single pregnancy 
Birthh weight >4 vs < 4 kg 
Instrumentall  vs spontaneous delivery 
Secondd stage >30 vs <30 min 
Episiotomyy vs tear or undamaged 
Secondd stage >60 vs < 60 min 
Europeann vs non-W-European 
Inductionn vs spontaneous start 
Perineall  tear ^2nd vs < 1 st degreeb 

Agee >35 vs <35 years 
Augmentationn vs spont. start or induction 
Historyy of PPH (>1000 ml) vs non 
Historyy of retained placenta (RP) vs non 
Historyy of PPH without RP vs non 

Nulliparouss women 
Incid.. A blood loss 

(%)) (ml) 

1.88 921 
6.33 372 
0.66 140 
8.88 127 

20.00 82 
62.66 80 
50.88 80 
32.77 73 
84.11 65 
15.55 63 
48.33 60 

4.33 34 
8.55 11 

--
--
--

Sign.a a 

s s 
s s 
s s 
s s 
s s 
s s 
s s 
s s 
s s 
s s 
s s 
s s 
ns s 

--
--
--

aNulliparouss women 7V=1606, 49% of the cohort, primiparous women JV= 
bIndependentt sample Mest, equal variances assumed. 

Primiparouss women 
Incid. . 

(%) ) 

1.3 3 
4.7 7 
1.3 3 

17.5 5 
2.6 6 

12.4 4 
19.6 6 
3.1 1 

84.4 4 
9.3 3 

40.8 8 
9.5 5 
4.0 0 
4.3 3 
0.9 9 
3.7 7 

=2126,80%. . 

AA blood loss 
(ml) ) 

1121 1 
438 8 
222 2 

57 7 
101 1 
57 7 
78 8 
93 3 
4 4 

51 1 
36 6 
18 8 
80 0 

150 0 
180 0 
150 0 

Sign.a a 

s s 
s s 
s s 

s s 
s s 
s s 
s s 
s s 
ns s 

s s 
s s 
ns s 
s s 
s s 
s s 
s s 
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Tablee 10.2 
Multipl ee logistic analysis of significant risk factors for standard PHH {defined as >500 ml) in nulliparous 
womenn (#=3464, incidence 19%) and primiparous women (#=2644, incidence 12%) 

Variables s 

Retainedd placenta 
Thirdd stage >30 min 
Multipl ee pregnancy 
Episiotomya a 

Birthh weight >4 kg 
Lacerationn > 1 st degreea 

Europeann race 
Historyy severe PPH without RP 

Nulliparouss women 
OR R 

7.8 8 
2.6 6 
2.6 6 
2.2 2 
2.1 1 
1.4 4 
1.3 3 

na a 

95%% CI 

3.8-16.2 2 
1.8-3.7 7 
1.1-6.4 4 
1.7-2.8 8 
1.6-2.8 8 
1.0-1.9 9 
1.0-1.7 7 

Primiparouss women 
OR R 

18.3 3 
4.7 7 

ns s 
2.3 3 
1.7 7 
1.6 6 

ns s 
2.4 4 

95%% CI 

5.9-57.2 2 
2.9-7.4 4 

1.7-3.2 2 
1.3-2.2 2 
1.2-2.1 1 

1.4-3.9 9 

na,, not applicable. 
ns,, not significant in the univariate logistic regression analysis. 
aReferencee risk factor value, number of first degree perineal laceration. 

CII  1.4-3.9; Table 10.2) and in particular severe PPH (OR 5.5, 95% CI 2.6-11.7; Table 
10.3). . 

Althoughh the risk patterns are similar, the prevalence of risk factors is different. 
Takingg the risk factors emerging from the multivariate analysis as point of departure, 
riskk factors for standard PPH were present in 83% (nulliparous) vs 62%o (multiparous), 
forr severe PPH in 35% (nulliparous) vs 16% (multiparous), clearly accounting for the 
observedd decrease of PPH with primiparity. 

Inn the prospective follow-up study we searched for subsequent pregnancy outcome 
inn the 3464 nulliparous women of which 2801 had a blood loss < 500 ml (reference 
group),, 518 women with moderate prior PPH risk (blood loss 500-999 ml) and 145 
womenn with high prior PPH risk (blood loss >1000 ml). Relevant subsequent preg-
nancyy data were available from 582, 336, and 70 women respectively, excluding caesar-

Tablee 10.3 
Multipl ee logistic analysis of significant risk factors for severe PHH (defined as >1000 ml) in nulliparous wo-
menn (#=3464, incidence 4.2%) and primiparous women (#=2644, incidence 3.2%) 

Variabless Nulliparous women Primiparous women 

Retainedd placenta 
Thirdd stage >30 min 
Birthh weight >4 kg 
Lacerationn > 1 st degree3 

Historyy of severe PPH without RP 

OR R 

11.7 7 
4.9 9 
2.6 6 
1.8 8 

na a 

95%% CI 

5.7-24.1 1 
2.9-8.3 3 
1.6^1.2 2 
1.0-3.3 3 
5.5 5 

OR R 

24.7 7 
6.1 1 

ns s 
ns s 
2.6-11.7 7 

95%% CI 

9.0-76.4 4 
3.0-12.6 6 

na,, not applicable. 
ns,, not significant in the univariate logistic regression analysis. 
aReferencee risk factor value, number of first degree perineal laceration. 
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Tablee 10.4 
Prospectivee follow-up study of recurrence risk of PPH without retained placenta in a second vaginal deliv-
ery;; cases with a retained placenta (#=37) during first delivery were excluded 

Indexx delivery 

<< 500 ml (#=2801) 
500-9999 ml (#=518) 
>> 1000 mi (#=145) 

2ndd birth 
n n 

582 2 
336 6 
70 0 

<< 500 ml 
n n 

525 5 
265 5 
55 55 

% % 

90 0 
79 9 
79 9 

500 0 
n n 

41 1 
53 3 
14 4 

999 9 ml l 

% % 

7 7 
16 6 
20 0 

>10000 ml 
nn % 

166 3 
188 5 
11 1 

eann section in 19, 13 and seven women during second delivery. In seven, seven and 23 
womenn respectively, first delivery was complicated by RP and were excluded. The in-
cidencess of standard or severe PPH during the second delivery were 9.8% (57/582), 
21.2%% (71/336), and 21.4% (15/70), providing relative risks for recurrence of 1.7 
(1.4-2.0)) and 2.1 (95% CI 1.3-3.6) in the moderate-risk and high-risk group respec-
tively. . 

Thee risk of a RP during second delivery in the moderate PPH risk group was 2.5% 
(10/406),, in the high PPH risk group 1.4% (1/70), compared to the reference group 
1.0%)) (6/582); this implies a relative risk (combining both risk stata) of 1.4 (95% CI 
1.0-2.1). . 

Off  the 3463 nulliparous women, in 61 cases (1.8%) a retained placenta occurred. Of 
thesee 37 had a consecutive vaginal delivery, while four were excluded due to a caesar-
eann section and 20 had no subsequent pregnancy. In 43% of subsequent pregnancies 
(16/37)) a recurrent retained placenta was observed (Table 10.5). In half of these cases 
bothh first and second deliveries were complicated with a severe PPH, with a mean 
bloodd loss of 1438 ml (standard deviation 823 ml) in case of a recurrent RP. Of the 
34044 women without a retained placenta during first delivery, 898 women with a sec-
ondd vaginal delivery were tracked down (35 cases were excluded due to caesarean sec-
tion).. Of these 898 women with two subsequent vaginal deliveries in 16 cases a retained 
placentaa during second delivery occurred (1.8%) (Table 10.5). The relative risk of a re-
currentt retained placenta is 24.3 (95% CI 13.2-44.7), suggesting an intrinsic causative 
maternall  mechanism. 

10.4.. Comment 

Wee studied the incidence of standard and severe PPH, and the underlying risk pro-

Tablee 10.5 
Prospectivee follow-up study of recurrence risk of retained placenta (RP) in a second vaginal delivery 

Indexx delivery 2nd birth RP No RP 
nn n % n % 

RPP (#-61) 37 16 43 21 57 
N o RPP (#=3403) 898 16 1.8 882 98 
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filefile  in nulliparous and primiparous women within an unselected cohort. Crude inci-
dencee of standard and severe PPH were 19 vs 12% and 4.2 vs 3.2%, respectively (nulli-
parouss vs primiparous women). Risk patterns for difference in mean blood loss were 
muchh alike, for both standard and severe PPH the risk pattern was identical in nulli-
parouss vs primiparous women except for previous PPH without RP (Table 10.1). 

Thee lower on average prevalence for risk factors in primiparous women establishes 
aa lower PPH incidence in this group. In fact these results quantify everyday obstetri-
cians'' experience of greater facility in subsequent deliveries, as testified by its shorter 
duration,, the decreased incidence of instrumental delivery and the decreased preva-
lencee of perineal damage (Table 10.1). The most relevant risk factors for standard 
andd severe PPH in both groups were a retained placenta and a third stage of labour 
overr 30 min (Table 10.3). In primiparous women a history of severe PPH without a 
RPP in the index delivery was a serious risk factor for a recurrent severe PPH. A history 
off  retained placenta was not found to be an independent risk factor for PPH, for ob-
viouss analytical reasons; no collinearity (r=0.3), but a low incidence of a history of RP. 
Inn contrast to Hall et al. we analysed the recurrence risk of PPH not due to retained 
placentaa [5]. In the cohort study the risk after a previous PPH for recurrent PPH was 
increasedd both for standard PPH (OR 2.4) and severe PPH (OR 5.5). We could not 
confirmm these high risks in the prospective follow-up study, as relative risk for recur-
rencee after moderate prior PPH (500-999 ml) was more or less the same as after severe 
priorr PPH (>1000 ml) (RR 1.7 vs 2.1). Probably, the high risk in the cohort study of 
primiparouss women is caused by selection bias due to recording a severe PPH in the 
obstetricall  history, in case of a second recurrent PPH. Hall et al. mentioned a recur-
rentt risk of 2.7 for PPH, defined as blood loss more than 500 ml, but cases of PPH 
complicatedd by a retained placenta were not excluded [5]. The risk of recurrence of 
PPHH not due to retained placenta seems apparent, but needs further investigation in 
prospectivee follow-up studies in which a clear distinction is made between blood loss 
duee to atony, perineal, cervical and vaginal trauma, without a retained placenta. 

Duee to the low incidence of a history of RP, no attributable risk in the multivariate 
analysiss in the primiparous cohort was found. It is obvious that recurrence risk of a 
riskk factor with a low incidence should be evaluated by a prospective follow-up study. 
Fromm the prospective part of this study we computed a recurrence risk of RP of 43% 
andd a relative risk of a recurrent retained placenta of 24.3 (95% CI 13.2-44.7). Com-
paredd to Hall et al., who described a recurrence risk of RP of 4.8% (6/126) and a rela-
tivee risk of recurrence of 2.4 during second delivery after a previous RP, this is enor-
mouss [5]. Three possible explanations for the high relative risk could be a low 
incidencee of RP in the reference group, the management of the third stage or cases 
lostt to follow-up. 

Thee crude incidence of RP in the reference group of women without a RP in index 
deliveryy was during a second vaginal delivery 1.8%. Compared to the crude incidence 
off  RP in primiparous women of 1.3% in our study cohort this is high, but comparable 
too Hall et al., who described an incidence of 2.0% (132/6489) after a first spontaneous 
deliveryy of the placenta [5]. 



166 6 ChapterChapter 10 

AA high relative risk of recurrent RP could be influenced by the management of the 
thirdd stage, due to active management of the third stage or a too hasty decision to re-
movee the placenta manually in case of a recurrent RP. The incidence of RP seems not 
reducedd by active management in the third stage of labour (administration of prophy-
lacticc oxytocin before delivery of the placenta, early cord clamping and cutting, and 
controlledd cord traction of the umbilical cord) [15]. In the randomised controlled trials 
evaluatedd in the Cochrane Library document 'Active versus expectant management in 
thee third stage of labour' in both management groups the incidence of RP was 1.9% 
[16-20].. In our follow-up study in cases with a recurrent RP the incidence of standard 
PPHH (blood loss > 500 ml) was 94% (15/16), and the incidence of a severe PPH was 
69%% (11/16). This suggests not a too hasty decision to remove the placenta manually. 

Thee third explanation of the high recurrent risk could be the low follow-up rate. 
Duringg a minimal follow-up period of nearly 5 years, the follow-up rate was 67% 
(411 /61). Excluded were four cases with a caesarean section during the second delivery. 
Iff  all 20 cases in which we did not track down a second delivery would have shown a 
spontaneouss delivery of the placenta, the RR still would have been 15.8 (95% CI 8.3-
29.9),, significantly higher than 2.4. 

Wee conclude that risk factors for PPH in primiparous women are similar compared 
too nulliparous women, but the prevalence of these risk factors is lower in primiparous 
women.. The recurrent risk of PPH without RP seems apparent, but for clinical conse-
quences,, apart from prophylactic oxytocin, further investigation is needed. 

Thee recurrent risk of a retained placenta is one of the highest recurrent risks in ob-
stetricss and suggests an intrinsic maternal mechanism. 
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