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ABSTRACT 
Objective: To determine the maternal mortality and morbidity among women undergoing massive blood transfusion due to obstetric hemorrhage at 
tertiary care Hospital. Study Design: Cross-sectional study. Settings: Department of Gynaecology and Obstetrics Liaquat University Hospital, 
Hyderabad-Pakistan. Duration: 6 months from August 2016 to January 2017. Methodology: All the women undergoing massive blood transfusion 
due to obstetric hemorrhage were enrolled in current study. Women were followed during Hospital stay to measure the maternal morbidity and mortality. 
The data was documented in self-made pro-forma. Results: Total 115 women were studied, and mostly 69.6% were found in 20-30 years of age group 
and 30.4% in 31-40 years of age group. Majority of women 76.5% were un-booked. Multigravidas were most common 67.8%. Most of the patients 
33.0% were noted with estimated blood loss more than 3000ml. Dilutional coagulopathy and thrombocytopenia were the most common complications 
among 26.1% patients respectively, followed by Hypocalcaemia, Citrate toxicity, Metabolic acidosis, Hypernatremia, Hypomagnesaemia, Renal failure, 
Blood reaction, Hyperkalemia and ICU admission with percentage of 18.3%, 6.1%, 13.0%, 11.3%, 8.7%, 6.1%, 9.6%, 7.0% and 13.9% respectively, 
while mortality rate was 7.0%. Conclusion: It was concluded that massive blood transfusion is very necessary for obstetric hemorrhage, but also 
correlated with greater rates of mortality and morbidity. The best massive blood transfusion protocols should be developed to decrease the 
complications. 
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INTRODUCTION 
Substantial blood loss takes place in a number of situations 
such as obstetric haemorrhage, gastrointestinal bleeds, major 
surgical procedures, polytrauma, etc.1 Obstetric bleeding, is a 
key factor for maternal deaths in the underdeveloped countries 
in addition to among high resource nations.2,3 Transfusion of 
erythrocytes and any other blood product are important for acute 
administration of major obstetric bleeding. Though, the 
transfusion therapy carried out for maternal resuscitation can 
possibly be impeded by transfusion delays, and by the absence 
of early accessibility and adequate amounts of blood 
products.2,3 In the underdeveloped world postpartum bleeding is 
aa key factor for maternal deaths and effects 1.00% of pregnant 
females, whereas in developed nations maternal death is 
hundred-times lesser however Postpartum bleeding represents 
maternal mortality for around 10 females per 100 thousand 
births.4,5 
The factors of Postpartum bleeding involve 27% Retained 
placenta, 33% Genital tract trauma, uterine atony (highly 
frequent 65%), Uterine rupture and coagulation disorders.5,6 In 
time detection and effective administration are essential for 
successful results following massive bleeding.1 The database of 
over 3 years collected by American College of Surgeons 
National Surgical Quality Improvement Program exhibited very 
low prevalence of major transfusion; though, it was correlated 
with higher mortality than the patients with transfusion. Nonfatal 

complications for example renal and respiratory, were noted in 
>50.00% of cases when transfusion of >5 units was carried out.7 
Obstetric blood loss is a key factor for maternal mortality.8 
Besides clinical approaches intended to accomplish 
haemostasis, transfusions remain a vital component in the 
administration of severe blood loss events.5 
Rapid transfusion of massive amounts of blood products is 
needed in subjects with haemorrhagic shock that can possibly 
result in a distinctive array of complications.1 The fatal triad of 
hypothermia, acidosis, and coagulopathy correlated with MT 
associates with a high rate of mortality. Further complications 
include acid/base imbalances, citrate toxicity, electrolyte 
malfunctions (hypokalemia, hypomagnesemia, hyperkalemia, 
and hypocalcemia), hypothermia, and transfusion-related acute 
lung damage.9 
If fatal Postpartum bleeding occurs, access to and utilization of 
adequate amount of transfusion of blood products to correct 
clotting condition and to manage severe anemia are vital and 
clinical benefits of blood transfusions in obstetric blood loss was 
revealed in a hypothetical experimental study exhibiting a 6.5- 
times rise in the risk of maternal mortality.10,11 Not much is 
known regarding the administration and outcomes of females 
who sustain PPH requiring massive transfusion.11 Specifically at 
local levels no such studies have been conducted, there for this 
has been planned to assess the maternal outcome undergoing 
massive blood transfusion. 
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METHODOLOGY 
Study Design: Cross-sectional study. 
Settings: Department of Gynaecology and Obstetrics Liaquat 
University Hospital, Hyderabad-Pakistan. 
Duration: 6 months from August 2016 to January 2017. 
Inclusion Criteria: All the women who underwent massive 
blood transfusion due to obstetric hemorrhage were enrolled in 
current study. 
Exclusion Criteria: All the women with chronic liver disease, 
history of deranged PT and APTT, renal impairment, diabetes 
and any other known severe comorbidity. 
Methods: Massive blood transfusion was defined as >3 
transfusion within one hour and >10 blood transfusion during 24 
hours. All the women were followed during Hospital stay to 
measure the maternal morbidity and mortality. The data was 
documented in self-made pro-forma. SPSS version 16 was used 
for data analysis.   
 

RESULTS 
Total 115 women were studied, and mostly 69.6% were found 
with age group of 20-30 years and 30.4% had age group of 31- 
40 years. Most of the women 44.3% were referred, 35.7% 
admitted in emergency and 20.0% admitted from OPD. Most of 
the women 67.8% were uneducated, 26.1% were primary 
passed and only 6.1% had secondary education. Majority of 
women 76.5% were un-booked and 23.5% were booked. 
Multigravidas were most common 67.8%, followed by 18.3% 
were primipara and 13.9% were grand-multipara. 47.0% women 
underwent normal vaginal delivery and 46.1% underwent 
caesarean section, while only 7.0% underwent episiotomy, 
results are shown in Table 1 
 

Table 1: Distribution of patient according to demographic 
characteristics (n=115) 

Demographic characteristics Frequency Percentage 

Age groups 

20-30 years 80 69.6% 

31-40 years 35 30.4% 

Total 115 100.0% 

Mode of 
admission 

Referred 51 44.3% 

OPD 23 20.0% 

Emergency 41 35.7% 

Total 115 100.0% 

Educational 
Status 

Un -educated 78 67.8% 

Primary 30 26.1% 

Secondary school 7 6.1% 

Total 115 100.0% 

Booking 
status 

Booked 27 23.5% 

Un-booked 88 76.5% 

Total 115 100.0% 

Parity 

Primi 21 18.3% 

Multigravida 78 67.8% 

Grand multi 16 13.9% 

Total 115 100.0% 

Mode of 
Delivery 

NVD 54 47.0% 

Episiotomy 8 7.0% 

Caesarean section 53 46.1% 

Total 115 100.0% 

Most of the patients 33.05 were noted with estimated blood loss 
more than 3000ml, followed by 1100-2000ml blood loss was 
among 29.6%, 500-100ml loss among 25.25 and 2100-3000ml 
blood loss was noted among 12.2% patients. Figure 1 
 

 

Figure 1: Patients distribution according to estimated blood 
loss n=115 
 
According to maternal morbidity and mortality, dilutional 
coagulopathy and thrombocytopenia were found among 26.1% 
patients respectively, followed by Hypocalcaemia, Citrate 
toxicity, Metabolic acidosis, Hypernatremia, 
Hypomagnesaemia, Renal failure, Blood reaction, 
Hyperkalemia and ICU admission with percentage of 18.3%, 
6.1%, 13.0%, 11.3%, 8.7%, 6.1%, 9.6%, 7.0% and 13.9% 
respectively, while mortality rate was 7.0%. Table 2 
 
Table 2: Patient according to maternal morbidity and 
mortality (n=115) 

Morbidity and mortality Frequency Percentage 

Normal 42 36.5% 

Dilutional coagulopathy 30 26.1% 

Thrombocytopenia 30 26.1% 

Hypocalcaemia 21 18.3% 

Citrate toxicity 16 13.9% 

Metabolic acidosis 15 13.0% 

Hypernatremia 13 11.3% 

Hypomagnesaemia 10 8.7% 

Renal failure 7 6.1% 

Blood reaction 11 9.6% 

Hyperkalemia 8 7.0% 

ICU admission 7 6.1% 

Mortality 8 7.0% 

 

DISCUSSION 
In Gynae and Obs, significant reasons of the blood loss and 
massive transfusion become very significant for patient’s 
appropriate management. In addition to the risk of transfusion- 
associated reactions that take place with transfusions of a single 
unit, subjects with MT are at risk of further adverse events 
because of large volumes of transfusion, for example acidosis 
and hypocalcaemia because of citrate and hypothermia 
because of cold storage.12,13 In this study according to maternal 
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morbidity and mortality, dilutional coagulopathy and 
thrombocytopenia were found among 26.1% patients 
respectively, followed by Hypocalcaemia, Citrate toxicity, 
Metabolic acidosis, Hypernatremia, Hypomagnesaemia, Renal 
failure, Blood reaction, Hyperkalemia and ICU admission with 
percentage of 18.3%, 6.1%, 13.0%, 11.3%, 8.7%, 6.1%, 9.6%, 
7.0% and 13.9% respectively, while mortality rate was 7.0%. 
Similarly, in the study of Sihler KC et al9 massive blood 
transfusion was associated with significant complications as 
hypothermia, electrolyte imbalance, acid/base derangements, 
hypocalcaemia, citrate toxicity and hypokalemia and 
hyperkalemia. In this study 7.0% patients of massive blood 
transfusion were found with Hyperkalemia. In another previous 
study of Carmichael D et al14 massive blood transfusion was 
associated with hypokalemia and hyperkalemia. Following 
transfusion, the RBCs membrane Na+/K+-ATPase pumping 
process is reformed and cellular K+ reuptake takes place 
rapidly. Hyperkalaemia infrequently takes place during 
substantial transfusions if the subject is also acidotic and 
hypothermic.15 Erythrocytes are kept at 4°C. Quick 
transfusions at this temperature will rapidly drop the core 
temperature of recipient and further will damage haemostasis. 
Hypothermia diminishes the metabolic process of lactate and 
citrate and raises the probability of hypocalcaemia, cardiac 
arrhythmias and metabolic acidosis.15 
In this study acute renal failure rate was 7.05 and Metabolic 
acidosis was 13.0%. While in the study of Raza S et al16 
metabolic acidosis was in 50% patients and 60% had acute 
renal failure. This ratio of metabolic acidosis and acute renal 
failure was very higher than in our study, this difference can 
possibly be because our study contained small sample size and 
only obstetric related. Cotton BA et al17 reported that massive 
transfusion was associated with high rate of complications and 
organ failure. No particular studies have been conducted on 
massive blood transfusion related obstetric outcome. 
In this series mostly 69.6% women were found with age group 
of 20-30 years. Similarly, Ramler PI et al11 reported that most of 
women 63.0%, requiring massive blood transfusion were 
between age group of 20–34 years. Similarly, Gutierrez MC et 
al2 reported that mean of patients was 36.5 years. On the other 
hand, Matsunaga S et al20 reported mean age of women as 32.1 
± 4.7 years for those who underwent for transfusion 
management for obstetric haemorrhage. In this study 
multigravidas were most common 67.8%, followed by 18.3% 
were primipara and 13.9% were grand-multipara, these findings 
were similar to Ramler PI et al11 as primipara and multipara in 
their study were commonest. Bindal J et al19 also reported 
similar findings regarding parity. In this series 47.0% women 
underwent normal vaginal delivery and 46.1% underwent 
caesarean section, while only 7.0% underwent episiotomy. On 
other hand, Green L et al18 reported mode of delivery as 
spontaneous 20%, Instrumental 12% and Caesarean 69% out 
of all the women who underwent massive blood transfusion due 
to postpartum haemorrhage. Ramler PI et al11 reported similar 
findings regarding mode of delivery. Matsunaga S et al20 

reported that 67% were delivered by C- section and 33% 
vaginally delivered. 
 

CONCLUSION 
It was concluded that massive blood transfusion is very 
necessary for obstetric hemorrhage, but also associated with 
greater rates of mortality and morbidity. Serum electrolytes 
should be screened continuously during blood transfusion and 
further best protocols should be developed to decrease the 
related complications. More studies are required on maternal 
outcome related to obstetric massive transfusion. 
 

REFERENCES 
1. Patil V, Shetmahajan M. Massive transfusion and massive 

transfusion protocol. Indian J Anaesth. 2014;58(5):590–5. 
2. Gutierrez MC, Goodnough LT, Druzin M, Butwick AJ. Postpartum 

hemorrhage treated with a massive transfusion protocol at a 
tertiary obstetric center: a retrospective study. International 
journal of obstetric anesthesia. 2012;21(3):230-5. 

3. Berg CJ, Callaghan WM, Syverson C, Henderson Z. 
Pregnancyrelated mortality in the United States, 1998 to 2005. 
Obstet Gynecol. 2010;116:1302–9. 

4. Strand RT, Da silva F, Jangsten E, Bergstrom S. Postpartum 
hemorrhage: a prospective, comparative study in Angola using a 
new disposable device for oxytocin administration. Acta Obstet 
Gynecol Scand. 2005;84:260–5 

5. Naz H, Sarwar I, Fawad A, Nisa AU. Maternal morbidity and 
mortality due to primary PPH--experience at Ayub Teaching 
Hospital Abbottabad. J Ayub Med Coll Abbottabad. 
2008;20(2):59-65. 

6. Shaheen F, Jeen J. Postpartum Hemorrhage: Still a challenge J 
Rawal Med Coll. 2003;7:77–81. 

7. Turan A, Yang D, Bonilla A, Shiba A, Sessler DI, Saager L, et al. 
Morbidity and mortality after massive transfusion in patients 
undergoing non-cardiac surgery. Can J Anaesth. 2013;60:761– 
70. 

8. Tanaka H, Matsunaga S, Yamashita T, Okutomi T, Sakurai A, 
Sekizawa A, Hasegawa J, Terui K, Miyake Y, Murotsuki J, Ikeda 
T. A systematic review of massive transfusion protocol in 
obstetrics. Taiwanese J Obs Gynecol. 2017;56(6):715-8. 

9. Sihler KC, Napolitano LM. Complications of massive transfusion. 
Chest. 2010;137(1):209-20. 

10. Nederlandse Vereniging voor Obstetrie en Gynaecologie. 
Haemorrhagia postpartum (versie 2.0) Utrecht: NVOG; 2006. 

11. Ramler PI, van den Akker T, Henriquez DD, Zwart JJ, van 
Roosmalen J. Incidence, management and outcome of women 
requiring massive transfusion after childbirth in the Netherlands: 
secondary analysis of a nationwide cohort study between 2004 
and 2006. BMC pregnancy and childbirth. 2017;17(1):197. 

12. Diab YA, Wong EC, Luban NL. Massive transfusion in children 
and neonates. Br J Haematol. 2013;161:15-26 

13. Pham HP, Shaz BH. Update on massive transfusion. British J 
Aaesthesia. 2013;111(1):71-82. 

14. Carmichael D, Hosty T, Kastl D, Beckman D. Hypokalemia and 
massive transfusion. South Med J. 1984;77(3):315-7. 

15. Maxwell MJ, Wilson MJ. Complications of blood transfusion. 
Continuing Education in Anaesthesia. Critical Care & Pain. 
2006;6(6):225-9. 

16. Raza S, Baig MA, Chang C, Dabas R, Akhtar M, Khan A, Nemani 
K, Alani R, Majumder O, Gazizova N, Biswas S. A prospective 



     

APMC Volume 13, Number 2          April – June 2019                          www.apmc.com.pk                                             180 

study on red blood cell transfusion related hyperkalemia in 
critically ill patients. J Clin Med Res. 2015;7(6):417-21. 

17. Cotton BA, Au BK, Nunez TC, Gunter OL, Robertson AM, Young 
PP. Predefined massive transfusion protocols are associated with 
a reduction in organ failure and postinjury complications. J 
Trauma. 2009;66(1):41-8. 

18. Green L, Knight M, Seeney FM, Hopkinson C, Collins PW, Collis 
RE, Simpson NA, Weeks A, Stanworth SS. The epidemiology and 
outcomes of women with postpartum haemorrhage requiring 
massive transfusion with eight or more units of red cells: a 

national cross‐sectional study. BJOG: BJOG. 
2016;123(13):2164-2170. 

19. Bindal J, Chhari A, Bhargava S. Trends of blood loss and blood 
transfusion during cesarean section--a retrospective study over 
10 years. Int J Medical Sci Public Health. 2017;6(6):1061-5. 

20. Matsunaga S, Seki H, Ono Y, Matsumura H, Murayama Y, Takai 
Y, Saito M, Takeda S, Maeda H. A retrospective analysis of 
transfusion management for obstetric hemorrhage in a Japanese 
obstetric center. ISRN Obstet Gynecol. 2012; 2012: 854064. 

 

 
AUTHORSHIP AND CONTRIBUTION DECLARATION 

AUTHORS Contribution to The Paper Signatures 

Dr. Fehmida Parveen Memon 
Assistant Professor, Department of Gynecology 
Liaquat University of Medical & Health Sciences, 
Jamshoro 

Topic selection, Write and review manuscript 

 

Dr. Zakia Zaheen 
Assistant Professor, Department of Gynecology  
Liaquat University of Medical & Health Sciences, 
Jamshoro  

Review the manuscript and give the guidelines 
 

Dr. Farhana Anjum 
Associate Professor, Department of Gynecology 
Isra University, Hyderabad 

Data analysis 

 
Dr. Hira Saeed Khan 
Senior Lecturer, Department of Physiology 
Bhitai Dental and Medical College, Mirpurkhas 

Write and review manuscript 

 
Nasreen Rebecca Wilson 
MScN (CNS), BScN, RN, RM, Assistant Professor, 
Principal School of Nursing, Isra University 
Hyderabad 

Contribution in manuscript writing and data analysis 

 

 

 


