



SERUM PROTEINS AS EARLY PREDICTOR OF POST-PARTUM HEMORRHAGE IN MULTIFETAL PREGNANCIES


ABSTRACT
Aims: To study association of serum protein levels with post-partum hemorrhage in multifetal pregnancy.

Methodology: It was a  Prospective observational study at Department of Obstetrics and Gynaecology, Pt. BD Sharma Post-Graduate Institute of Medical Sciences, Rohtak, Haryana, India, between December 2023 to December 2024. A total 100 cases with multifetal pregnancy with >30 weeks of gestation were included. A comprehensive case history was obtained, followed by a thorough general physical and obstetric examination. Routine investigations were conducted and the findings were documented. Quantification of blood loss was done immediately after the delivery of placenta. Blood loss of more than 1000mL was considered as PPH. An association between blood loss during delivery and serum protein levels was studied.

Results: Postpartum hemorrhage (PPH) occurred in 45% of multifetal pregnancies. The mean serum protein level was 6.27 g/dL in cases without PPH, while significantly lower levels were noted in PPH cases, averaging 3.82 g/dL (P = 0.008). Univariate logistic regression analysis revealed an adjusted odds ratio of 0.277 for serum protein levels, indicating that higher serum protein levels were associated with a 72.3% reduction in the likelihood of developing PPH (P = 0.007).

Conclusion: Multiple pregnancies complicated with hypoproteinemia need more attention to be paid for prevention and control of PPH during delivery. Hypoproteinemia must be corrected before delivery.
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1. INTRODUCTION

Multifetal pregnancy is a recognized contributor to heightened maternal and perinatal morbidity among the various obstetric risk factors.¹ It presents considerable management challenges, as it is linked to numerous complications throughout the continuum of pregnancy—from conception to the postpartum phase.¹˒² 
Physiological and anatomical alterations in pregnant women’s bodies correspond with an increased requirement for protein.3 Considering that the fetus needs protein consumption from the mother during the protein intake stage, multifetal pregnancy is a major contributor towards hypoproteinemia in the final trimester because of the heavy intake of protein that is necessary for growth and development of the fetus.3-5 Although enteropathies, inflammatory conditions, pregnancy, heart or kidney injury, and malnutrition are known causes of hypoalbuminemia, the  exact pathophysiology of this condition is yet unknown.3
Albumin is a crucial component in the blood that indicates the body's nutritional status, helps sustain blood colloid osmotic pressure, and facilitates normal metabolism and the transport of various substances within the body.4 Prior research indicated that multifetal pregnancies accompanied by hypoproteinemia are linked to a higher likelihood of negative pregnancy outcomes and an increased rate of complications such as postpartum hemorrhage. The heightened risk of postpartum bleeding in these instances may result from tissue swelling caused by hypoproteinemia.3,4
The protein levels in the urine of pregnant women have drawn the attention of researchers due to the significant connection between proteinuria and the development of preeclampsia or other related conditions. In contrast, the investigation into low serum protein levels has not garnered the same level of interest. This study aimed to assess the plasma protein status in multifetal pregnancies, with a focus on identifying possible deficiency states and their correlation with blood loss during pregnancy.

2.MATERIAL AND METHOD

A prospective observational study was done to assess the impact of serum protein levels in multifetal pregnancy on the blood loss during delivery. The study was done among the 100 pregnant women with multiple fetus with gestational age >30 weeks who were admitted in Pandit Bhagwat Dayal Sharma Institute of Medical Sciences (PGIMS) Rohtak in Obstetrics and Gynaecology department. Ethical approval was obtained from the institutional ethical committee (EC/NEW/INST/2022/HR/0189). All the study subjects included were explained about the study and were only be enrolled after informed and written consent. 
A detailed case history, general physical examination and obstetrical examination was done. For all antenatal cases pre and post-delivery haemoglobin was measured and routine antenatal investigations like complete hemogram, ABO Rh, viral markers, urine complete examination was done and noted. Bleeding Time (BT), Clotting Time (CT), Liver Function Test (LFT), Renal Function Test (RFT), PT-INR were also done in all the women before the delivery.
Pulse Rate and Blood pressure were measured during intrapartum period and 1 hour after the delivery. Active management of third stage of labour was done and 10 units of oxytocin were given to all the women as a part of active management.
Quantification of blood loss was done immediately after the delivery of placenta. Total amount of blood loss (mL) was determined as sum of blood absorbed by the soaked mops, sheets and pads (wet weight of soaked material-dry weight). 1 g of soaked material was taken as equivalent to 1 ml of blood. Blood collected in kelly’s pad (in normal delivery) / suction container (in caesarean section). Amniotic fluid and volume of blood loss before placental delivery was not included in the study.
Maternal outcome parameters was noted in terms of blood loss during delivery. Blood loss of >1000mL in the study was considered to be post-partum hemorrhage (PPH). All women were followed up until discharge from hospital.
We have excluded the women with an intrauterine fetal death, women with antepartum hemorrhage i.e. placenta previa, or placental abruption, cases with anemia with <8 g Hb, eclamptic/ pre-eclamptic patients, cases with deranged coagulation profile or liver disorders because these conditions are often the principal determinant of the risk of postpartum hemorrhage.
All the data was compiled in Microsoft EXCEL spreadsheet and statistically analysed by using SPSS software, V.22. (1) SPSS I. IBM SPSS Statistics Version 22 Statistical Software: Core System Users’ Guide. SPSS Inc. 2014. P- value of <0.05 was considered as significant.












3.RESULTS AND DISCUSSION
	
	Blood Loss During Delivery 
	Chi square
	P value

	
	Non-PPH group
	PPH group
	
	

	
	(N=55)
	Percentages (%)
	(N=45)
	Percentages (%)
	
	

	Age (years)
	

	<30 (N=79)
	47
	59.5%
	32
	40.5
	3.069
	0.080

	>30 (N=21)
	8
	38.1
	13
	61.9
	
	

	Socio-economic Status
	

	Lower (N=12)
	7
	58.3
	5
	41.7
	5.687
	0.224

	Lower Middle (N=23)
	17
	73.9
	6
	26.1
	
	

	Middle (N=23)
	12
	52.1
	11
	47.1
	
	

	Upper Middle (N=27)
	11
	40.7
	16
	59.3
	
	

	Upper (N=15)
	8
	53.3
	7
	46.7
	
	

	BMI (kg/m2)
	

	<18.5 (N=3)
	2
	66.6
	1
	33.4
	1.010
	0.002

	18.5 To 24.9 (N=56)
	39
	69.6
	17
	30.4
	
	

	>25 (N=41)
	16
	39.1
	25
	60.9
	
	

	Parity 
	

	Nulliparous (N=51)
	28
	54.9
	23
	45.1
	1.175
	0.27

	Para 1 (N=27)
	13
	48.1
	14
	51.9
	
	

	Para 2 or more (N=22)
	14
	63.6
	8
	36.4
	
	

	Period of Gestation
	

	< 34 (N=21)
	8
	38.1
	13
	61.9
	3.384
	0.184

	34 To 37 (N=45)
	28 
	62.2
	17 
	37.8
	
	

	> 37 (N=34)
	19 
	55.8
	15 
	44.2
	
	


Table 1: Association of demographic parameters with blood loss during delivery (ml)
Table 2: Association of mode of delivery with blood loss during delivery (ml) 
	
	Blood Loss During Delivery (ml)
	Chi square
	P value

	
	Non-PPH group
	PPH group
	
	

	Mode of delivery
	(N=55)
	Percentages (%)
	(N=45)
	Percentages (%)
	
	

	Caesarean section (N=56)
	30
	53.5
	26
	46.5
	0.105
	0.746

	Vaginal Delivery (N=44)
	25
	56.8
	19
	43.2
	
	



Table 3: Association of serum protein levels with blood loss during delivery (ml) (N=100)
	
	Blood loss during delivery (ml)
(Mean± SD)
	P value

	
	Non-PPH group (N=55)
	PPH group (N=45)
	

	Serum Proteins (g/dL)
	6.27 ± 0.75
	3.82 ± 0.93
	0.008



Table 4: Univariate logistic regression analysis of serum protein levels associated with blood loss during delivery in study population 
	
	Beta coefficient
	Standard error
	P value
	Odds ratio
	95% C.I. for Odds ratio

	S proteins (g/dl)
	-1.283
	0.476
	0.007
	0.277
	0.109
	0.705


On performing univariate logistic regression analysis for serum protein levels, the adjusted odds ratio of 0.277 indicates a negative co-relation between these two variables i.e. a higher protein levels reduce the odds of having PPH by approximately 72.3% (1-0.277), (P = .007). 
3.1 DISCUSSION
Obstetric management of multifetal pregnancies is a serious challenge from conception to delivery because the outcome is affected by multiple maternal and fetal variables. Maternal mortality rates are 3 to 7 times higher in multiple pregnancies compared to singleton pregnancies. Researches indicate that post-partum hemorrhage (PPH) is one of the critical risk to consider when planning the delivery of a multifetal pregnancy. 
3.1.1 Demographic profile
In the present study, most of the women belonged to age group of 26 to 30 years. The mean age in present study was 27.38 + 4.67 years with 79% population in the age group <30 years. Loussert L et al had study group of 72.4% in age group < 30 years.8 No significant differences were observed in the blood loss when comparing with the socio-economic status in the present study. In the present study, 27% population belonged to upper middle socio-economic status according to modified kuppuswami scale while lower middle and middle categories each account for 23%. Only 12% population shared the lower socio-economic status and 15% in upper socio-economic status.
The mean BMI of population in present study was 25.31 + 4.09 kg/m2 with 41% study group having BMI more than 25 kg/m2 and we observed a rate of 30.4% PPH in women having normal BMI which increased to 60.9% cases of PPH in obese/overweighted women with BMI > 25 kg/m2 (p-value=0.002). In a study by Schubert J et al, a similar observation was seen with 59.6% population of twin pregnancy having BMI more than 25 kg/m2.6 The incidence of multifetal pregnancies increases by 25-30% in taller and heavier women compared to shorter, nutritionally deprived women.6 Insulin-like Growth Factor (IGF), a marker of nutrition level is present in higher amount in obese people and  is also associated with twinning rate.7 IGF is present in dietary products and meat and is thought to promote ovarian follicle recruitment and reduce ovum apoptosis leading to superovulation.6 Increased pre-pregnancy BMI is also associated with increased  number of caesarean sections and hypertensive disorders of pregnancy which ultimately may contribute to increased blood loss during delivery.6,7
3.1.2 Serum Protein levels
In the current study it was observed that women who had blood loss less than 1000 ml had a mean serum protein level of 6.27 + 0.75 g/dL while in women who experienced PPH had significantly low levels of serum protein levels (P = 0.008) with a mean value of 3.82 + 0.93 g/dL.  Albumin, an essential component of serum proteins, is a blood element that reflects the nutritional status of the body, upholds blood colloid osmotic pressure and aids in the proper metabolism and transportation of substances within the body.3 The growth and development of the fetus require a significant intake of protein from the mother; therefore, multifetal pregnancies have increased risk of hypoproteinemia in the later trimester due to the high protein needs for fetal growth and development.3,4 Hypoproteinemia primarily arises due to systemic small vessel spasm, elevated angiotensin secretion, endothelial damage and increased permeability of vascular endothelial cells. This results in significant protein and fluid leakage into tissues, leading to a substantial loss of plasma proteins and intravascular dehydration.4 Previous studies have shown that multifetal pregnancies experiencing hypoproteinemia face higher risks of adverse pregnancy outcomes and an increased likelihood of complications, including postpartum hemorrhage and puerperal infection.8 The increased risk of postpartum hemorrhage in these women may stem from tissue edema associated with hypoproteinemia and preeclampsia during the third trimester.8-10
 A similar observation was made in study by Fufen Yin et al where groups were made among study population according to levels of serum albumin levels and observed that a mean blood loss of 581.65 + 588.77 mL was seen in cases having albumin levels more than 4 g/dL and mean blood loss increased to a level of 1090 + 1278.67 mL in cases with albumin levels < 2.5 g/dL.4

4. CONCLUSION

As it is a known fact that multifetal pregnancy is an independent risk factor in comparison to singleton pregnancies as it is associated with many complications.11 The incidence of PPH in the present study was observed to be 45% in multifetal pregnancies. Data analysis in this paper showed that the rate of PPH was significantly higher in cases with low serum protein values revealing that hypoproteinemia have increased risk of PPH. Therefore, in the late trimester of multiple pregnancy serum protein levels should be monitored, attention should be paid to the correction of hypoproteinemia and intake of high-quality protein should be appropriately advised and individualized. As a result, the multiple pregnancies complicated with hypoproteinemia need more attention to be paid for prevention and control of PPH during delivery.
The limitation of the study was its small sample size and the paucity of literature on the subject. Therefore, further research on a larger scale is warranted to address the risk factors associated with PPH in multifetal pregnancy to identify the women at risk and if there are any interventions required to improve maternal outcomes to decrease maternal mortality rate.
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