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Abstract
Background: Postpartum Haemorrhage (PPH) is one of the leading causes of global maternal mortality. It
requires multidisciplinary approach for early recognition, intervention and prevention. Objective: The aim of
the study was to evaluate the incidence, intervention, and outcome of patients with PPH admitted to the ICU.
Methods: This retrospective observational study was conducted in the multidisciplinary ICU of Enam
Medical College and Hospital, Savar, Dhaka, Bangladesh from January 2018 to December 2019. All the
patients with PPH who were admitted to the ICU were the study population. Data about primary admission or
referral case, mode of delivery, condition on admission, causes of admission, intervention, duration of ICU
stay, and the outcome were collected and analyzed. Results: Total 1986 patients were admitted to ICU during
the study period. Among them, obstetric patients were 152(7.65%).Total 39 (25.65%) cases were identified as
PPH. Their mean age was27.23±4.98 years. 82.05%patients were referred from other hospitals and 17.94%
primarily admitted to this hospital. 66% undergone vaginal delivery whereas 34% undergone cesarean
section. Causes of admission were due to placental abnormalities (23.07%), followed by retained placenta
(20.51%), genital tract trauma (17.94%), grand multipara (12.82%), uterine atony (12.82%), ruptured uterus
(7.69%) and fibroid uterus (5.12%).Most of the patients presented with tachycardia, SOB, severe anaemia,
shock or hypotension, desaturation, poor GCS and fluid overload. Regarding intervention, 64.1% patients
received oxygen supplementation, 35.89% patients received mechanical ventilation, 94.87% patients
received blood and blood products, 69.23% cases received inotropes, 35.89% received uterine tamponade,
82.05% cases received uterotonics, 33.33% cases received antifibrinolytics, bimanual uterine compression
was given for 48.71% cases, uterine blood clot was removed for 43.58% cases, repair of genital tract tear was
done for 17.94% cases, uterine artery ligation was done for 7.69% cases, arterial blood gas analysis and
central venous cannulation was done was done for all the patients. Hysterectomy was conducted for 23.07%
cases. The mean duration of ICU stay was 2.23 ±1.61 days and maternal mortality was 20.51%. Conclusion:
PPH is one of the most common causes of obstetric ICU admission which requires multidisciplinary
approach. [Journal of National Institute of Neurosciences Bangladesh, January 2022;8(1): 79-83]
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Introduction
Worldwide postpartum haemorrhage (PPH) is one of the

major causes of maternal death1-2. According to WHO, it
has been defined as bleeding per vagina of more than
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500 mL following vaginal delivery within 24 hours3 or an
estimated blood loss more than 1000 mL and 1500 mL
after Cesarean Section and Cesarean hysterectomy
respectively4. It has been classified as primary PPH
which occurs within 24 hours after delivery and
secondary PPH which occurs up to 6 weeks following
delivery5. Many risk factors have been identified for PPH
including advanced maternal age, grand multipara,
placental mal-implantation like praevia, accreta, increta
or percreta, uterine atony, genital tract trauma or
coagulopathy and emergency caesarean section6,7, 8.
Haemodynamically unstable PPH patients are usually
shifted to ICU for resuscitation and continuous
monitoring, to prevent organ failure. Management of
these patients with haemorrhagic shock is very
challenging for both obstetrician, Anaesthesiologists and
intensivist especially in low resource settings. Measures
taken in ICU includes: respiratory support, correction of
haemodynamic instability, necessary medications,
surgical interventions, and intense monitoring. The aim
of management in ICU is to ensure adequate oxygenation
and tissue perfusion9. PPH can lead to wide range of
complications if not managed rapidly and efficiently. A
large amount of blood loss leads to poor perfusion of
vital organs resulting in multi-organ failure10,11.
Approximately 54-93% of maternal deaths related to
obstetric hemorrhage are preventable12,13. The aim of the
study was to evaluate the incidence, intervention, and
outcome of patients with PPH admitted to the ICU.
Methodology
This retrospective observational study was conducted in
the multidisciplinary ICU of Enam Medical College and
Hospital, Savar, Dhaka, Bangladesh from January 2018
to December 2019. This hospital was a 1000 bedded
teaching hospital with a multidisciplinary management
facilities with 17-bedded ICU and had been managed by
a team of two consultants, five residents, one associate
professor, one professor and attending consultants from
other departments. The nurse and patient ratio was 1:2.
It had provided services to many critically ill patients in
this area, often referred from surrounding districts also.
After obtaining institutional approval, case records of
patients with PPH admitted to the ICU were retrieved.
Patients of non-obstetric per-vaginal bleeding were
excluded from the study. Demographic data, mode of
delivery, type of admission, Primary causes of PPH,
condition at admission, intervention, duration of ICU
stay and outcome were collected. SPSS version 20 for
windows was used for statistical analysis.
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Results
A total number of 1850 patients were admitted to ICU
during the study period. Among them obstetric patients
were 175 (9.45%). Among these175 patients, 39
(22.2%) were identified with PPH. Majority (74.35%)
of them were in between 20 to 30 years of age followed
by 23.07% falls into the age group between 31-40
years. Only 2.56% were above 40 years of age [Table
I].The mean age of the patients was 27.23±4.98 years
(Table 1).
Table 1: Age distribution of the patients
Age Group
Frequency
20 to 30 Years
29
31 to 40 Years
9
More than 40 Years
1
Total
39

Percent
74.3
23.1
2.6
100.0

Majority of the patients were referred from outside
hospitals 32 (82.05%) cases and only 7(17.9%) cases
had primary admission to our hospital (Figure I).

Figure I: Types of Admission

Regarding mode of delivery, 25(66%) patients
undergone vaginal delivery whereas 13(34%) patients
undergone cesarean section (Figure II).
Amongst the primary causes of PPH, majority were
due to placental abnormalities 9 (23.07%), followed by
retained placenta 8 (20.51%), genital tract trauma 7
(17.94%), uterine atony 6 (15.38%), grand multipara 4
(10.25%), ruptured uterus 3 (7.69%) and fibroid uterus
2 (5.12%) (Figure 2).
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done for 19 (48.71%), uterine blood clot was removed
from 17 (43.58%), 14 (35.89%) received uterine
temponade (Sayba’s method), repair of genital tract tear
was done for 7 (17.94%), uterine artery was ligated for
3(7.69%) cases, arterial blood gas analysis and central
venous cannulation was done for 39(100.0%) of
patients and hysterectomy was conducted for
9(23.07%) patients (Table 3).

Figure I: Types of Admission

Figure II: Primary causes of PPH

Majority of the patients presented with tachycardia
which was 32(82.05%) cases followed by SOB
31(79.48%) cases, severe anaemia 28 (71.79%) cases,
shock or hypotension 27(69.23%) cases, desaturation
26(66.66%) cases, poor GCS 13(33.33%) cases and
fluid overload 6(15.38%) cases (Table 2).

Table 2: Condition at admission
Parameters observed
Frequency
Severe Anaemia
28
Desaturation
26
Tachycardia
32
Hypotension/ Shock
27
SOB
31
GCS: ≤ 8
13
Fluid overload
6

Percent
71.8
66.7
82.1
69.2
79.5
33.3
15.4

Table 3: Resuscitative Measures
Intervention
Frequency
Oxygen supplementation
25
Arterial Blood gas analysis
39
Mechanical ventilation
14
Blood and Blood products
37
Inotropes
27
Central venous cannulation
39
Uterotonics
32
Antifibrinolytics
13
Bimanual uterine compression
19
Removal of uterine blood clot
17
Sayeba’s method/ Uterine Temponade 14
Repair of genital tract tear
7
Uterine artery ligation
3
Hysterectomy
9

Percent
64.1
100.0
35.9
94.9
69.2
100.0
82.1
33.3
48.7
43.6
35.9
17.9
7.7
23.1

Majority (69.23%) of the patients stayed in the ICU for
2-3 days, followed by 23.07% stayed for 4-5 days.
Shortest duration was 1 day and the highest duration
was 10 days. The mean duration of ICU stay was
2.23±1.61 days (Table 4).
Table 4: Duration of ICU stay
Duration of stay (days)
Frequency
<2
1
2-3
27
4-5
9
>5
2
Total
39

The resuscitative measures taken to manage the
patients are listed in Table IV.25 (64.10%) received
oxygen supplementation, 14(35.89%) received
mechanical ventilation, 37(94.87%) received blood and
blood products, 69.23% received Inotropes,
32(82.05%) received uterotonics, 13(33.33%) received
antifibrinolytics, bimanual uterine compression was
81

Percent
2.6
69.2
23.1
5.1
100.0
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majority of the patients presented with tachycardia,
shock, hypotension, severe anaemia, and respiratory
distress, and poor GCS etc. Hence, multi-disciplinary
approach is essential to manage PPH. Emergency
surgical intervention, administration of uterotonics and
or haemostatic agents and rapid supply and
replacement of necessary blood and blood products are
important steps in treatment23. The WHO stated that,
the use of oxytocin should be the first choice in the
third stage of labor to prevent PPH in all women giving
birth24. In this study, all the patients received oxygen
supplementation, central venous cannulation, and
arterial blood gas analysis. About 69.23% cases
received inotropes, 82.05% cases received uterotonics,
33.33% cases received antifibrinolytics, 48.71% cases
received bimanual uterine compression, 35.89%
patients received mechanical ventilation. In addition to
the treatments mentioned above, transfusion of blood
and blood products in patients with PPH is one of the
most substantial steps of treatment. In this study,
94.87% cases received infusion of blood and blood
products. Uterine artery ligation was done for 7.69%
cases which is less comparable to Krishna et al2
(53.33%) and 23.07% of these patients undergone
hysterectomy whereas it was 73.33% in Krishna et al2
and 50% cases in Lataifeh et al6.
Majority (69.23%) of the patients stayed in the ICU for
2-3 days, followed by 23.07% stayed for 4-5 days.
Shortest duration was 1 day and the highest duration
was 9 days. The mean duration of ICU stay was 2.23
±1.61 days which is comparable to the study of
Uzundere et al6 (1.88±1.01 days).In low income
countries, PPH is a leading cause of maternal mortality
representing 27.1% maternal deaths25,26. In this study
maternal mortality was 20.51% which is much higher
than Krishna et al.2(13.33%).

About 31(79.48%) patients survived after PPH
whereas, 8(20.51%) did not survived (Table 5).
Table 5: Outcomes of the PPH Patients
Outcome
Frequency
Survivor
31
Non survivor
8
Total
39

Percent
79.5
20.5
100.0

Discussion
Intensive care unit is a special section in the hospital
which is designed to offer comprehensive care to
critically ill patients with a focus to resuscitate and
stabilize patients’ haemodynamic abnormalities in
order to prevent organ failure9,14-15. Obstetric
haemorrhage is the leading cause of maternal mortality
and PPH accounts for two-thirds of cases of obstetric
haemorrhage and nearly one-quarter of all maternal
mortality worldwide8. In our study obstetric cases were
9.45% of total ICU admission among which cases of
PPH were22.2% whereas it was 28% in Bahadur et al16,
37.2% in Lataifeh et al17 and 13.5% in Farzi et al18. The
mean age of these patients was 27.23±4.98 years which
is comparable to the study of Uzundere et al6
(28.9±6.68 years) and Krishna et al2 (27±4
years).82.05% of our patients were referred from
outside hospitals which is contrary to Rasooli et al19
(20.68%).
The most common cause of PPH is uterine atony which
constitutes to about 70-80% of PPH cases20.
Diminished uterine tone and decreased contraction of
the myometrium reduces compression of the blood
vessels supplying to the placental thus increasing
postpartum blood loss20. We found 15.38% were due to
uterine atony which is lower than that of Lataifeh et al17
(37.5%) and higher than that of Bhatt et al21 (12.3%).
Retained placenta is another cause of PPH. Risk factors
for retained placenta are abnormal placentation in the
uterus such as placenta accreta, abnormal placental
formation etc. PPH also caused by trauma such as
laceration of vulva, vagina, cervix and uterus and
trauma may occur during normal vaginal delivery9. In
this study 20.51% was due to retained placenta and
17.94% was due to genital tract trauma whereas in
Verma et al.22 it was 1.31% and 6.57% respectively.
Other causes of PPH are abnormal placental position
and ruptured uterus. In this study 23.07% were due to
placental abnormalities and 7.69% due to ruptured
uterus whereas in the study of Uzundere et al6 it was
8.02% and 16.57% respectively.
Regarding the condition of the patients at admission,

Conclusion
The care of acutely ill PPH patients in the ICU is
challenging and often requires a multidisciplinary team
approach. It is vital to have written protocols for the
departments for proper interdisciplinary care. Early
recognition and prompt management of these patients
is essential to prevent maternal morbidity and
mortality.
References

1. Foley MR, Strong TH, Garite TJ. Obstetric Intensive Care
Manual. Pennsylvania (NY): McGraw Hill Professional; 2018.
Available
from:
https://obgyn.mhmedical.com/content.aspx
?bookid=2379&sectionid=185992021 [Accessed on:20.4.2021].
2. Krishna HM, Chava M, Jasmine N, Shetty N. Patients with

82

Outcomes of Postpartum Haemorrhage among Women admitted at ICU

Begum et al

14. Poluyi EO, Fardin OO, Poluyi Co, Alabi EO, Falohun SA.
Profile of intensive care unit admissions and outcomes in a tertiary
care centre of a developing country in West Africa: a 5 year
analysis. J Intens Crit Care. 2016;2:291698-9465.
15. Aitkenhead AR,
Moppett
IK,
Thompson
JP,
editors.Smith&Aitkenhead’s Textbook of Anaesthesia. 4th edn.
Nottingham, UK: Chrchill Livingstone Elsevier,2013.p
16. Bahadur R, Kodey P, Tanniur J, Tirumala S. Study of outcome
of obstetrics emergencies admitted to intensive care unit. Int J
ReprodContraceptObstet Gynecol. 2018;7(7): 2909-2014
17. Lataifeh I, Amarin Z, Zayed F, Mehaisen LA, Alchalabi L and
Khader Y. Indication and outcome for obstetric patients’ admission
to intensive care unit: A 7-year review. J of Obst and Gyn.
2010;30(4):378-382.
18. Farzi F, Mirmansouri A, Roshan ZA, Nabi BN, Biazar G,
Yazdipaz S. Evaluation of Admission Indications, Characteristics
and Outcomes of Obstetric Patients Admitted to the Intensive Care
Unit of a Teaching Hospital Center: A Five-Year Retrospective
Review. Anesth Pain Med.2017 June;7(3):e133636
19. Rasooli S. Moslemi F, TagaviSimin and Baybordi A. Outcome
of Postoperative Haemorrhage Admitted to Obstetric Intensive
Care Unit.Med J of Tabriz Uni of Med Sci and Health Services.
2015; 37(1):28-33
20. Bateman BT, Berman MF, Riley LE, Leffert LR. The
epidemiology of postpartum haemorrhage in a large, nationwide
sample of deliveries. Anesth Analg.2010;110(5):1368-1373.
21. Bhatt PBR, Navada MH, Rao SV, and Nagarathna G. Indian J
of Crit Care Med. 2013 Jan-Feb; 17(1):34-37.
22. Verma D, Rathore AM. Obstetric admissions to the intensive
care unit of a tertiary hospital in northern India. Int J Biomed
Res.2014;5(9):539-42.
23. Mousa HA, Blum J, El-Senoun GA, Shakur H. Treatment for
primary post partmenthaemorrhage. Cochrane Database Syst Rev.
2014;17:3-4.
24. Tuncalp O, Souza JP, Gulmezoglu M. New WHO
recommendations on prevention and treatment of postpartum
haemorrhage. Int J Gynaecol Obstet.2013; 123:254-256.
25. World Health Organization. WHO recommendations for the
prevention of postpartum haemorrhage. Geneva: World Health
Organization;2012.p.41
26. Say L, Choud ,Gemmill A, et al. Global causes of maternal
death: a WHO systematic analysis. Lancet Glob
Health.2014;2(6):e333

postpartum haemorrhage admitted in intensive care unit: patient
condition, intervention, and outcome. J Anesthesiology Clinical
Pharmacology 2011;27(2):192-94
3. WHO Recommendations on Prevention and Treatment of
Postpartum Haemorrhage and the WOMAN Trial. Available at:
https://www.who.int/reproductivehealth/topics/maternal_perinatal
/pph-woman-trial/en/#:~:text=15%20June%202017%3A%20Post
partum%20haemorrhage,of%20all%20maternal%20deaths%20gl
obally. [Accessed on 20.4.2021]
4. Postpartum Haemorrhage, Prevention and Management
(Green-top Guideline No. 52). Available at: https://www.
rcog.org.uk/en/guidelines-research-services/guidelines/gtg52/
[
Accessed on: 20.04.2021]
5. Chukwu IM, Edomwonyi NP, Ikhifa CE, Ojebo J, Ezeife BC,
Adeaga MO, Obazenu LO. Intensive Care Management of
Multi-Systemic Complications Following Major Postpartum
Haemorrhage in a Resource-Limited Setting: A Case Report.
Nijerian Journal of Medicine. 2021; 30 (1): 116-9
6. Uzundere O, kacar CK. Factors Affecting Blood and Blood
Product Replacement in Patients Admitted to the Intensive Care
Unit due to Postpartum Haemorrhage. 2019;7(1):296
7. Pillarisetty LS, Thai T, Mannem M, Bandaru SK. Postpartum
Hemorrhage: Use of Bakri Balloon During Cesarean Delivery, a
Case Report and Review. J ClinGynecol Obstet.2019;8(2):57-61
8. McLintock C. Prevention and treatment of postpartum
hemorrhage: focus on hematological aspects of management.
Hematology.2020;
9. Hebballi E and Chauhan M. Intensive Care Management after
Major Postpartum Hemorrhage.
10. Collaborators WT. Effects of early tranexamic acid
administration on mortality, hysterectomy, and other morbidities in
women with post-partum hemorrhage (WOMAN): sn
international, randomized, double-blind, placebo-controlled trial.
Lancet.2017;389(10084):2015-2116.
11. Belfort MA, Lockwood CJ, Brass V. Overview of postpartum
haemorrhage.2019. Available at: https://www.uptodate.com/
contents/overview-of-postpartum-hemorrhage?csi=4eca2843-e6a
2-4341-80a6-1586161d6f45&source=contentShare.
12. Berge CJ, Harper MA, Atkinson SM, et al. Preventability of
pregnancy related deaths: results of a state-side review. Obstet
Gynecol.2005;106(6):1228-1234
13. Della Torre M, KilpatricSk, Hibbard JU, et al. Assessing
preventability
for
obstetric
haemorrhage. Am
J
Perinatol.2011;28(10):753-760

83

