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Introduction

Blood transfusion is one of the life‑saving interventions in 
obstetric practice. It is recognised as one of the eight essential 
components of comprehensive emergency obstetric care, which 
has been shown to reduce maternal mortality.[1]

Obstetric and gynaecological conditions associated with the 
need for blood transfusion often lead to severe morbidity 
and mortality. Obstetric haemorrhage remains a commonly 
encountered phenomenon that poses grave danger to the health 
of pregnant women worldwide, especially in sub‑Saharan 
Africa. Both antepartum and postpartum haemorrhage are 
common indications for blood transfusion in emergency 
obstetric care.[2]

Globally,  haemorrhage remains one of  the most 
common and preventable causes of maternal mortality 
worldwide.[3] According to a systematic analysis of the World 

Health Organisation  (WHO), haemorrhage was the leading 
direct cause of maternal deaths worldwide, representing 27.1% 
of maternal deaths.[4]

The appropriate use of blood implies that the transfusion 
has become inevitable to prevent significant morbidity or 
mortality.[5] Recently, there has been a tendency to decrease the 
use of blood transfusion in obstetric practice, the reason for this 
being risk of transfusion of blood‑borne diseases, as well as 
better pharmacological, surgical, and mechanical innovations 
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to reduce postpartum blood loss, and iron supplementation to 
prevent antepartum anaemia.[6]

Although the blood transfusion rate in some studies has been 
quoted as between 0.16% and 6% in obstetrics, transfusion rates 
vary among countries, hospitals, and doctors due to different 
practices.[7] In high‑resource countries, the frequency of blood 
transfusion in obstetrics is reported to be 0.2%–3.2%,[8] while 
a rate of 2.2% has been reported by a study in a resource‑poor 
country like Nigeria.[9] The rates of blood transfusion vary 
among different clinicians, with junior doctors and surgical 
specialists more likely to transfuse patients than physicians 
and anaesthesiologists.[10]

There are no firm criteria for initiating red cell transfusion.[6] 
Transfusion decisions are clinical judgments that should be based 
on the overall clinical assessment of the individual patient and not 
on laboratory parameters alone.[11] However, accurate evaluation 
of blood loss, required to determine whether transfusion would 
be performed, is difficult in obstetric haemorrhage.[12‑14] Obstetric 
haemorrhage remains the largest risk factor for blood transfusion 
apart from operative delivery and instrumental delivery. This 
can be antepartum  (resulting from placental causes, mainly 
placenta previa and abruptio placentae), intrapartum (ruptured 
uterus), or postpartum (from uterine atony, genital lacerations, 
retained placenta, and disseminated coagulopathy).[7,15] The 
other clinical condition in pregnancy requiring transfusion 
is chronic or compensated anaemia, which can occur in the 
antenatal or postnatal period, and can be worsened by sepsis and 
haemorrhage. Gynaecological indications include first‑trimester 
bleeding (abortions and ectopic pregnancy), menorrhagia, and 
postoperatively following hysterectomy and myomectomy.[16]

The mainstay of blood transfusion services involves the use of 
whole blood and packed (sedimented) cells, while other less 
common practices include the use of platelet concentrates, 
fresh frozen plasma (FFP), and cryoprecipitate.[17] These blood 
transfusion practices are associated with complications, even 
when indicated and safety protocols are observed.[7,15,17]

There is a need to periodically review blood transfusion 
practices at any centre to ensure blood is being used judiciously. 
Information on blood utilisation will assist in establishing 
clinical practice guidelines, strategising on new donor 
recruitment, streamlining resources for the therapeutic benefit 
of the patient, and conducting cost‑effective analysis.[18,19] 
Various studies have shown varied indications for blood 
transfusion,[20,21] but few have looked into the variability of the 
blood type used based on the blood type of the recipients. This 
study, therefore, sought to determine the indications and rate of 
blood transfusion, local use pattern, as well as the variability of 
blood type transfused based on the blood type of the recipient.

Patients, Materials and Methods

Study setting
This study was conducted at the obstetric and gynaecological 
wards of the Rivers State University Teaching Hospital (RSUTH). 

The hospital provides emergency obstetric services to women 
referred from other centres, as well as antenatal care (ANC) 
and delivery services for pregnant women booked with the 
hospital. Full gynaecological consultations and surgeries are 
also provided. There is the availability of laboratory and blood 
bank services in the hospital. Ethical approval was obtained 
from the Research and Ethics Committee of the hospital before 
the commencement of the study.

Study design
A prospective observational study of all women who received 
blood transfusion in the obstetrics and gynaecology department 
of the RSUTH was carried out. The study was conducted over 
six months, from July 1 to December 31, 2021.

Study procedure
All consenting women who were admitted in the peripartum 
period for obstetric and gynaecological care, who received 
blood transfusion were included in the study. The participants 
were recruited after a decision to transfuse had been taken, and 
the recruitment was done consecutively for the study period. 
The blood type and pre‑transfusion packed cell volume (PCV) 
were recorded along with the indication for blood transfusion. 
The group of blood transfused and the number of units of blood 
received were noted. The PCV was checked 24–48 h after the 
last transfusion and was recorded.

The decision to transfuse blood was taken by the managing 
team of doctors, as there is no institutional policy on blood 
transfusion, but in most cases, the trigger for transfusion in 
our centre was PCV ≤18 and cases with PCV ≤21 who have 
haemodynamic instability. Patients with acute haemorrhage 
presenting in shock are usually transfused blood irrespective 
of their PCV at presentation.

Data collection
Data were collected using a structured pro forma sheet, 
retrieving the sociodemographic characteristics from the case 
notes, recipients’ blood group and type of blood received, 
indication for blood transfusion, units of blood transfused, and 
pretransfusion and posttransfusion PCV levels.

Data analyses
Data were entered in an Excel spreadsheet and exported 
to SPSS version  23.0 software  (Armonk, NY, USA, IBM 
Corp) for statistical analysis. The data were evaluated using 
descriptive statistical methods. Categorical measurements were 
given as numbers and percentages, numerical measurements as 
mean and standard deviation, and differences between groups 
were compared with Student’s t‑test or analysis of variance and 
Fisher’s exact test or Chi‑square tests as appropriate. Statistical 
significance was set at P < 0.05.

Results

Out of the total admitted cases of 1000 in obstetrics and 
gynaecology, 84 patients were transfused, giving an overall 
transfusion rate of 8.4%. In obstetrics, 61/828  (7.4%) 
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were transfused, and in gynaecology 23/172  (13%) 
were transfused. The mean age of obstetric patients was 
31.31 ± 6.10 years, with a median age of 31 years and a 
range of 20–46 years, while the mean age of gynaecological 
patients was 35.83  ±  6.46  years, with a median age of 
34 years and age range of 24–48 years.

Table  1 shows the characteristics of the blood recipients 
in obstetrics and gynaecology. Majority of the patients 
were ≥30 years old, 36 (59.1%) in obstetrics and 18 (78.2%) 
in gynaecology; were educated to secondary level and above, 
59 (97.7%) in obstetrics and 22 (95.6%) in gynaecology; while 
the majority parity group was para 2–4 in obstetrics 29 (47.5%) 
and para 0–1 in gynaecology 13 (56.5%). Among the obstetric 
patients, majority had term pregnancies 46  (75.4%), were 
booked for ANC in the hospital 26  (42.6%), and had a 
spontaneous vaginal delivery 30 (49.2%).

Haemorrhage was responsible for majority of transfusions 
in obstetrics, accounting for 40  (65.6%), made up of 
PPH  27  (44.3%) and APH  13  (21.3%), while chronic 
compensated anaemia alone was responsible for 17 (27.9%), 
chronic anaemia with sepsis 3 (4.9%), and chronic anaemia 
with bleeding 1 (1.6%). In gynaecology, chronic compensated 
anaemia was responsible for majority of transfusions 

10 (43.5%), while haemorrhage was the reason in 7 (30.4%) 
and intraoperative bleeding was 6 (21.6%).

Table 2 shows the various causes or complications leading 
to the indications for blood transfusion in obstetric patients. 
APH was mainly due to the ruptured uterus 7  (53.8%) and 
abruptio placenta 2 (15.4%); PPH resulted mainly from uterine 
atony 19 (70.4%), birth lacerations 4 (14.8%), and retained 
placenta 1 (3.7%); while chronic compensated anaemia was 
mainly secondary to surgeries 14 (82.4%) and following birth 
lacerations 2 (11.8%).

Table 3 shows the various causes or complications leading to 
the indications for blood transfusion in gynaecological patients. 
Anaemia was mainly from menorrhagia 7 (70.0%), pelvic and 
intraperitoneal abscess 2 (20.0%), and malignancy 1 (10.0%); 
acute haemorrhage was mainly from ectopic pregnancy 
5 (71.4%) and incomplete abortion 2 (28.6%); while transfusions 
intraoperatively were all from fibroid surgery 6 (100%).

The blood components used for transfusion were whole blood 
and sedimented (packed red cells) blood only; there was no 
transfusion of FFP, platelets, white blood, and cryoprecipitate 
during the study period. In obstetric patients, whole blood 
transfusion occurred in 44  (72.1%) and sedimented blood 
in 17  (27.9%), while in gynaecological patients, whole 
blood was used in 12  (52.2%) and sedimented blood was 
used in 11 (47.8%). Table 4 shows the distribution of blood 
components used against indications for blood transfusion 
among obstetric and gynaecological patients. In obstetric 
patients, whole blood was used mainly in cases of acute 
haemorrhage, APH 13  (100%) and PPH 26  (96.3%), while 
sedimented blood was used mainly in cases of chronic 
compensated anaemia 13 (76.5%). In gynaecological patients, 
whole blood was used mainly in acute haemorrhage 7 (100%) 
and intraoperative cases 5 (83.3%), while sedimented blood 
was used in cases of chronic compensated anaemia 10 (100%).

The pretransfusion PCV levels revealed that the majority of the 
patients transfused had moderate anaemia (PCV 19%–24%), 
among obstetric patients 38 (62.3%) and gynaecological patients 
14 (60.9%), a few had severe anaemia (PCV ≤18%) as seen in 
9 (14.8%) obstetric and 3 (13%) gynaecological patients. Those 
with mild anaemia or none (PCV ≥25%) constituted 14 (22.9%) 
in obstetrics and 6  (26.1%) in gynaecology. There was no 
statistically significant difference  (P  =  0.631) between the 
mean pretransfusion PCV in obstetric patients (22.26 ± 3.61) 
and gynaecological patients (22.74 ± 5.66), and no statistically 
significant difference  (P  =  0.652) between the mean 
posttransfusion PCV of obstetric patients (29.85 ± 3.05) and 
gynaecological (29.48 ± 4.12) patients.

All the O+  patients received O+  donor blood, as recorded 
in 41 (100%) of obstetric and 14 (100%) of gynaecological 
patients. Majority of those with blood group A+  also got 
A+ donor blood, as seen in 8 (80%) obstetric and 4 (66.7%) 
gynaecological patients. However, majority of B+ patients 
received O+ donor blood in 8 (88.9%) of obstetric patients. 

Table 1: Characteristics of obstetric and gynaecological 
patients who received blood transfusion

Variables Frequency (%)

Obstetric patients 
(n=61)

Gynaecology patients 
(n=23)

Age category (years)
20-29 25 (41.0) 5 (21.7)
30-39 32 (52.5) 9 (39.1)
≥40 4 (6.6) 9 (39.1)

Educational level
Primary 2 (3.3) 1 (4.3)
Secondary 36 (60.0) 11 (47.8)
Tertiary 23 (37.7) 11 (47.8)

Parity
Para (0-1) 26 (42.7) 13 (56.5)
Para (2-4) 29 (47.5) 8 (34.8)
Para (≥5) 6 (9.8) 2 (8.7)

Gestational age
Preterm 12 (19.7)
Term 46 (75.4)
Postpartum 3 (4.9)

Booking status
Booked 26 (42.6)
Unbooked 23 (37.7)
Booked elsewhere 12 (19.7)

Mode of delivery
SVD 30 (49.2)
CS 23 (37.7)
Laparotomy 
(uterine rupture)

8 (13.1)

SVD: Spontaneous vaginal delivery, CS: Caesarean section
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Table 2: Distribution of cause or complication leading to the indications for blood transfusion among obstetric patients

Cause or complication Indications for blood transfusion Total, 
n (%)Anaemia, n (%) APH, n (%) PPH, n (%) Anaemia + Sepsis, 

n (%)
Anaemia+bleeding, 

n (%)
Operative (surgery) 14 (82.4) 4 (30.8) 2 (7.4) 0 1 (100.0) 21 (34.4)
Atony 0 0 19 (70.4) 0 0 19 (31.1)
Laceration 2 (11.8) 0 4 (14.8) 0 0 6 (9.8)
Ruptured uterus 0 7 (53.8) 0 0 0 7 (11.5)
Puerperal infection 0 0 1 (3.7) 2 (66.7) 0 3 (4.9)
Abruptio placenta 0 2 (15.4) 0 0 0 2 (3.3)
IUFD (with chronic anaemia) 1 (5.9) 0 0 0 0 1 (1.6)
Obstructed labor 0 0 0 1 (33.3) 0 1 (1.6)
Retained placenta 0 0 1 (3.7) 0 0 1 (1.6)
Total 17 (100.0) 13 (100.0) 27 (100.0) 3 (100.0) 1 (100.0) 61 (100.0)
APH: Antepartum haemorrhage, PPH: Postpartum haemorrhage, IUFD: Intrauterine fetal death

Table 3: Distribution of cause or complication leading to the indications for blood transfusion among gynaecological 
patients

Cause or complication Indication for blood transfusion Total, 
n (%)Anaemia, n (%) Haemorrhage, n (%) Operative, n (%)

Menorrhagia 7 (70.0) 0 0 7 (30.4)
Fibroid surgery (myomectomy and hysterectomy) 0 0 6 (100.0) 6 (26.1)
Ectopic pregnancy 0 5 (71.4) 0 5 (21.7)
Abscess (intraperitoneal) 2 (20.0) 0 0 2 (8.7)
Incomplete abortion 0 2 (28.6) 0 2 (8.7)
Malignancy 1 (10.0) 0 0 1 (4.3)
Total 10 (100.0) 7 (100.0) 6 (100.0) 23 (100.0)
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Table 5 shows the relationship between the recipients’ blood 
group and the donor blood type received. Patients with other 
blood groups received O+ donor blood but were less likely 
to receive O+  blood than other group donor blood  (odds 
ratio [95% confidence interval CI] =0.448, P = 0.0001).

Table 6 shows the distribution of the number of blood pints 
transfused in obstetrics and gynaecology patients. A total of 
200 pints of blood were transfused during the study period, 
obstetric patients 131 pints and gynaecological patients 59 
pints. Overall, majority of the patients, 36 (42.9%), received 
two pints of blood, a quarter of the patients, 21 (25%), received 
only one pint of blood and a few, 10 (11.9%), of the patients 
received ≥4 pints of blood. Among the two groups of patients, 
majority of obstetric patients, 30 (49.2%), received two pints 
of blood each, while majority of gynaecological patients, 
7 (30.4%), received three pints of blood each.

Discussion

There is a need to periodically evaluate blood transfusion 
practices in obstetrics and gynaecology to ensure the 
appropriate use of blood and blood products. At our centre, 
no prior evaluation had been conducted, necessitating this 
prospective observational study to determine the incidence 
and indications for blood transfusion, examine the blood use 
pattern, the demographic characteristics of blood recipients, 
and the variability of blood type transfused.

The frequency of blood transfusion in obstetrics was reported 
to be 0.2%–3.2% in high‑resource countries,[8] while a rate 
of 2.2% has been reported by a study in a resource‑poor 
country like Nigeria.[9] The overall rate of blood transfusion 
in obstetrics and gynaecology in this study was 8.4%, which 
is lower than a rate of 12.1% reported among obstetric patients 
in Lagos Nigeria,[22] and 9.23% reported among obstetric and 
gynaecological patients from Bangladesh.[23] The transfusion 
rate in obstetrics was 7.4%, which is higher than the figures 
of 2.52% reported among obstetric patients in Turkey,[24] 
and 4.6% reported from a Japanese obstetric centre.[25] The 
transfusion rate among gynaecological patients of 13% was 
higher than that for obstetric patients, a finding corroborated 
by the Bangladesh study,[23] which reported a rate of 6.02% 
in their obstetric patients and 23.37% in their gynaecological 
patients. The lower rates in obstetrics than in gynaecology may 
be explained by better pharmacological methods for treating 
obstetric haemorrhage.

The most common indication for blood transfusion in obstetrics 
was haemorrhage, accounting for 65.6% of patients, of which 
PPH accounted for 44.3% and APH for 21.3%. The two 
major causes of PPH in our study were uterine atony (70.4%) 
and birth lacerations (14.8%), which might be suggestive of 
poor anticipation and use of uterotonics in cases of uterine 
atony, and possibly poor management of the second stage 
of labor resulting in birth trauma. There is a need for better 
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Table 6: Distribution of the number of blood pints 
transfused per patient in obstetrics and gynaecology

Number of blood 
pints transfused

Obstetrics 
patients, n (%)

Gynaecology 
patients, n (%)

Total, 
n (%)

One pint 15 (24.6) 6 (26.1) 21 (25.0)
Two pints 30 (49.2) 6 (26.1) 36 (42.9)
Three pints 10 (16.4) 7 (30.4) 17 (20.2)
Four pints 4 (6.6) 1 (4.3) 5 (5.9)
Five pints 2 (3.2) 2 (8.7) 4 (4.8)
Six pints 0 1 (4.3) 1 (1.2)
Total 61 (100) 23 (100) 84 (100)

Table 4: Distribution of blood components used against 
indications for blood transfusion among the obstetric and 
gynaecological patients

Indications for blood 
transfusion

Blood components

Whole blood, 
n (%)

Sedimented 
blood, n (%)

Obstetric patients (n=61)
Anaemia 4 (23.5) 13 (76.5)
APH 13 (100.0) 0
PPH 26 (96.3) 1 (3.7)
Anaemia + sepsis 0 3 (100.0)
Anaemia + bleeding 1 (100.0) 0
Total 44 (72.1) 17 (27.9)

Gynaecological patients (n=23)
Anaemia 0 10 (100.0)
Haemorrhage 7 (100.0) 0
Operative 5 (83.3) 1 (16.7)
Total 12 (52.2) 11 (47.8)

APH: Antepartum haemorrhage, PPH: Postpartum haemorrhage

Table 5: Relationship between recipient’s blood group 
and donor’s blood group among the patients

Blood group 
of recipient

Blood group received from donor Total, 
n (%)O+only, 

n (%)
Others(O−/A+/B+), 

n (%)
Others 
(O−/A+/B+/B)

13 (15.5) 16 (19.0) 29 (34.5)

Only O+ 55 (65.5) 0 55 (65.5)
Total 68 (81.0) 16 (19.0) 84 (100.0)
Chi Square = 37.485; p-value = 0.0001*; OR (95% CI) = 0.448 
(0.30 – 0.67)
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pharmacological and surgical techniques in containing PPH in 
our centre. Antepartum haemorrhage in our study was mainly 
as a result of uterine rupture  (53.8%) occurring in women 
referred to our centre, with a contribution from abruptio 
placenta in 15.4% of patients. However, the occurrence of 
uterine rupture, in women laboring outside our hospital, and 
abruptio placenta are factors not within our control. The figures 
for APH from our study were higher than the 6.2% reported 
by Singh et al.[16] who attributed their low incidence to early 
diagnosis of abruptio placenta and timely intervention, which 

decreased the requirement for blood transfusion. Operative 
causes requiring blood transfusion in obstetrics, mainly 
caesarean section, accounted for 34.4% of all patients. Some 
other studies have reported the commonest indication for blood 
transfusion in obstetrics to be caesarean section. Chowdhury 
et al.[23] reported 63.92% in a Bangladesh study, which was 
similar to the 68.8% found in a study done in Lagos.[22]

The 13% transfusion rate among gynaecological patients 
was mainly to correct chronic compensated anaemia, which 
was found in 43.5% of transfused patients, followed by acute 
gynaecological haemorrhage, which occurred in 30.4% 
and intraoperatively in 26.1%. The most common cause of 
chronic anaemia was menorrhagia, the most common cause 
for acute haemorrhage was ectopic pregnancies and the most 
common cause of intraoperative transfusions was fibroid 
surgery. Chowdhury et  al. reported that more than 50% of 
their transfused patients in gynaecology were transfused due 
to miscarriage and ectopic pregnancy. They also reported a 
transfusion rate of 14.49% in hysterectomy cases.[23] A study 
conducted by Gupte and Patel,[26] reported a transfusion rate 
of 17.2% for cases of abnormal uterine bleeding, which was 
similar to the 17.05% reported by Chowdhury et al.[23]

Despite the threshold for blood transfusion being PCV ≤18%, 
majority of the patients in our study who were transfused, had 
moderate anaemia  (PCV 19–24), only 14.8% in obstetrics 
and 13% in gynaecology, had pretransfusion PCV  ≤18%. 
This was due to the haemodynamic instability of the patients 
at presentation since majority of the transfused patients had 
acute haemorrhage. Singh et  al.,[16] in their study, reported 
transfusion in patients with massive haemorrhage despite 
adequate pretransfusion haemoglobin due to haemodynamic 
instability for ruptured ectopic pregnancy, incomplete abortion, 
APH, PPH, and massive intraoperative blood loss, similar to 
findings in our study.

However, the finding in this study that about a quarter of the 
patients who were given blood had pretransfusion PCV ≥25%, 
and the finding that 25% of blood recipients had only one pint 
of blood, might be suggestive of inappropriate use of blood as 
their anaemia could have been managed effectively by other 
means,[5] or may be the result of under‑transfusion in women 
who required more. One pint of blood may not have caused 
a significant change in the PCV but would have been enough 
to cause complications of blood transfusion, especially where 
one unit of crystalloid or colloid would have achieved the same 
effect. Some other studies have found that most transfusions 
for anaemia in pregnancy were unnecessary.[13,22,23]

In this study, the blood components used for transfusion were 
whole blood and sedimented blood only. Ideally, blood is 
effectively used by processing it into components such as red 
cell concentrates, platelet concentrates, plasma  (FFP), and 
cryoprecipitate,[27] but the facility for component separation 
in our institution was not available, making such difficult. 
According to the WHO, the preparation of blood components 
allows a single blood donation to provide treatment for two or 
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three patients and also avoids the transfusion of elements of 
the whole blood that the patient may not require.[5]

Our study comprised mainly of a younger age group; a 
combined 48.8% were aged between 30–39  years. This 
observation is similar to a report from the neighboring city of 
Calabar[28] and Zimbabwe.[29] This low age of recipients reflects 
the age trend of the Nigerian population, which comprises 
mainly of young people, and the fact that our study was 
among women of reproductive age. Most of our transfused 
patients  (57.4%) did not book in our hospital, and hence, 
we cannot ascertain if they received adequate haematinics, 
bringing into focus the need for adequate care of patients during 
the antenatal period. Our study found that blood transfusion 
was higher in patients who had vaginal delivery, similar to the 
finding by Gulucu and Uzun,[24] but some studies have found 
a higher rate in patients who gave birth by caesarean section 
compared to those who delivered vaginally.[30,31] This may be 
explained by the fact that majority of our obstetric patients 
had PPH caused by uterine atony following vaginal delivery.

The distribution of ABO blood groups among blood recipients 
in our study was consistent with those reported in the donor 
population in Nigeria.[28,32] Acute shortage of some specific 
blood groups is a common event in Nigerian hospitals.[28] 
An understanding of the distribution of blood groups among 
transfusion recipients is essential in planning for blood donor 
drive and ensuring that patients receive blood matching their 
group.[29]

Limitations
The limitation of the study was that it was based on a single 
blood bank, and the sample size was small, and as such, a 
multicentre study with a greater sample size will be needed 
to reaffirm the findings. Furthermore, component therapy 
was not accessible at this hospital, with whole blood used in 
all cases (sedimented in some), and hence blood component 
utilisation assessment was not robust.

Conclusion

The rate of blood transfusion in our setting was relatively high, 
with gynaecological transfusion rates higher than obstetric. 
The indications for blood transfusion in obstetrics were 
mainly to combat acute haemorrhage, while in gynaecology, 
it was mostly to correct chronic compensated anaemia. It 
was observed that blood transfusion might not have been 
appropriate in all cases, especially in cases where a single pint 
of blood was transfused. There is need for regular education 
and training of healthcare providers to be more stringent and 
prudent in recommending blood for transfusion. Furthermore, 
whole blood was the major blood component recorded in this 
study, which was an unnecessary waste of blood and shows 
a lag in our health care that needs improvement. The use of 
blood components should be encouraged.

Evaluating blood transfusion practices in obstetrics and 
gynaecology at certain time intervals will be beneficial in 

reducing the blood transfusion rate. Early diagnosis and 
treatment of anaemia, as well as staying up to date on 
pharmacological and surgical interventions needed to combat 
sudden, unpredictable obstetric causes of bleeding, will reduce 
the need for blood transfusion.
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