
 
*Correspondence: yesimcivil@gmail.com 

J Exp Clin Med  
2024; 41(3): 577-582 
doi: 10.52142/omujecm.41.3.22 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Introduction 
Postpartum hemorrhage (PPH) is one of the leading causes of 
maternal morbidity and mortality related to childbirth (1, 2). 
PPH is an emergency obstetric condition, occurring in 3-5% of 
postpartum patients (3). The primary cause of postpartum 
hemorrhage is uterine atony. Due to the high blood flow in the 
uterine arteries during the late stages of pregnancy, uterine 
atony can lead to rapid and severe bleeding. Protocols for the 
step-by-step active management of postpartum hemorrhage 
improve outcomes (4,5). The first steps in managing PPH 
include manual examination of the uterus and injection of 
oxytocin. In cases of persistent atony, stronger uterotonic 
prostaglandin analogs are recommended. In severe postpartum 
hemorrhage cases, advanced interventions such as 
hemodynamic resuscitation, blood products, uterine artery 
embolization, and/or surgical arterial ligation or hysterectomy 
may be required (6). 

Risk factors and management protocols for postpartum 
hemorrhage are continuously updated. In recent years, the 
importance of fibrinogen and fibrinolysin in major postpartum 
hemorrhages has been highlighted. Towards the end of 

pregnancy, the concentration of various clotting factors 
increases, and the activity of natural anticoagulants and 
fibrinolytic activity decreases (7, 8). In term pregnant women, 
fibrinogen levels rise to between 4 and 6 g/L, whereas in non-
pregnant women, levels range from 2 to 4 g/L. During 
pregnancy, an increase in fibrinogen levels is observed, while 
standard indicators such as prothrombin time (PT) and 
activated partial thromboplastin time (aPTT) show very little 
difference. Coagulation plays a crucial role in postpartum 
hemostasis (9). Coagulation disorders are insufficiently 
evaluated risk factors for postpartum hemorrhage. In 2007, 
Charbit et al. demonstrated that fibrinogen levels were lower 
in women who developed severe postpartum hemorrhage 
compared to those with mild postpartum hemorrhage (6). 
Another study conducted in 2012 with 738 patients diagnosed 
with postpartum hemorrhage also provided informative data 
indicating that fibrinogen levels can serve as a warning to 
clinicians regarding postpartum hemorrhage (10). A meta-
analysis published in 2023 evaluated hemogram parameters 
and fibrinogen levels. This study observed that patients with 
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Hemoglobin and hematocrit levels were significantly lower in the PPH group (Hb: 9.4±1.0 ng/ml) compared to the control group (Hb: 11.5±1.4 
ng/ml, p<0.001). Plasma fibrinogen levels were also significantly lower in the PPH group (392.6±69.2 mg/dl) compared to the control group 
(467.2±69.6 mg/dl, p<0.001). A significant positive correlation was observed between plasma fibrinogen levels and 1- and 5-minute Apgar scores 
(p=0.002 and p<0.0001, respectively). BMI ≥28.8 was associated with a higher risk of hemorrhage. Maternal hemogram parameters, particularly 
hemoglobin, hematocrit, and fibrinogen levels, are effective predictors of postpartum hemorrhage. The study emphasizes the importance of 
monitoring these parameters to identify and manage at-risk pregnancies, thereby reducing maternal morbidity and mortality associated with PPH. 
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postpartum hemorrhage had lower prepartum platelet counts 
and suggested that parameters such as hemoglobin and 
fibrinogen could not predict postpartum hemorrhage (11). 

Predicting postpartum hemorrhage can allow for early 
intervention and treatment for a potential bleeding situation, 
potentially improving patient survival by preventing 
unnecessary treatments. Despite treatment protocols, in cases 
where bleeding cannot be prevented, if no precautions are 
taken and the bleeding is not predicted, aggressive measures up 
to hysterectomy may be necessary. Being able to predict 
postpartum hemorrhage can save time in patient management, 
preventing the need for aggressive treatments and reducing 
mortality and morbidity rates. Numerous studies in the 
literature have focused on the risk factors for postpartum 
hemorrhage. In this study, we aimed to identify hemogram and 
coagulation parameters that could predict postpartum 
hemorrhage by comparing pregnant women with postpartum 
hemorrhage to those with healthy deliveries. The results 
obtained from routine blood samples taken before delivery 
from these women were retrospectively analyzed. 

2. Materials and Methods 
Our study included pregnant women between the 37th and 42nd 
weeks of gestation who applied for delivery to the Gynecology 
and Obstetrics Clinic of Samsun Training and Research 
Hospital between January 1, 2008, and December 31, 2023. 
The data of the patients were obtained from the hospital's 
information system and analyzed retrospectively. Eighty-four 
pregnant women with postpartum hemorrhage due to atony 
were included in the experimental group, and 96 healthy 
pregnant women were included in the control group. Pregnant 
women under 18 years old, and those with preeclampsia, 
chronic hypertension, or bleeding disorders were excluded 
from the study. The parameters evaluated included age, body 
mass index, gravida, parity, gestational age, mode of delivery, 
prepartum hemoglobin, hematocrit, white blood cell count, 
neutrophil-to-lymphocyte ratio, platelet count, fibrinogen 
levels, PT, aPTT , international normalized ratio (INR)  levels, 
postpartum hemoglobin, hematocrit, platelet count, fibrinogen 
levels, whether hysterectomy was performed, baby's birth 
weight, 1-minute and 5-minute Apgar scores, presence or 
absence of meconium aspiration, whether the newborn was 
admitted to the neonatal unit, and whether the newborn was 
intubated. 

The statistical analysis of the data obtained from the study 
was performed using the SPSS (v21.0, Illinois, US) program. 
The data were presented as mean ± standard deviation (SD) and 
median (min-max). The Kolmogorov-Smirnov test was used to 
analyze the assumption of normal distribution of quantitative 
results. Multiple group comparisons were performed using the 
Kruskal-Wallis H test. Bonferroni correction was applied for 
post-hoc pairwise comparisons following multiple group 
comparisons. Mann-Whitney U and Student's t-tests were used 
for pairwise comparisons. The relationship between variables 

was evaluated using Spearman's Rank correlation analysis. The 
ROC curve was used to determine the diagnostic value of the 
study data. The area under the ROC curve (AUC) was 
considered as a measure of the diagnostic test's discriminative 
power. Confidence intervals for AUC were calculated, and 
sensitivity and specificity values were determined. For all tests, 
a p-value of <0.05 was considered statistically significant. 

3. Results 
Demographic, clinical, and biochemical characteristics 
between the control group (n=97) and the PPH group (n=84) 
were detailed in table 1. Maternal age was significantly 
(p=0.040) higher in the PPH group (32.1±6.9 years) compared 
to the control group (30.1±5.8 years). Body mass index (BMI) 
also differed significantly, with the PPH group showing a 
median BMI of 28.8 (IQR 25.6-33.0) versus 24 (IQR 23-25) in 
the control group (p<0.001). No significant differences were 
observed in gravidity and parity between the two groups. The 
mode of delivery, categorized into vaginal and Cesarean 
sections, did not differ significantly between groups. Notably, 
hysterectomy was only performed in the PPH group (82.1% of 
cases). Plasma hemoglobin and hematocrit levels were lower 
in the PPH Group (9.4±1.0 ng/ml and 28.6±4.2%, respectively) 
compared to the control group (11.5±1.4 ng/ml and 35.4±3.7%, 
respectively) (p<0.001). PT and aPTT showed no significant 
difference between the control group and the PPH group. 
However, INR differed significantly, with the control group 
recording a median INR of 0.9 (IQR 0.9-1.0), while the PPH 
group had a median INR of 1.0 (IQR 0.9-1.0) (p<0.001). Serum 
calcium levels were significantly lower in the PPH group 
(8.6±0.7 mg/dl) compared to the control group (9.1±0.4 mg/dl) 
(p<0.001). Additionally, plasma fibrinogen levels were 
significantly lower in the PPH group (392.6±69.2 mg/dl) than 
in the control group (467.2±69.6 mg/dl), also showing 
statistical significance (p<0.001). The PPH group 
demonstrated significantly lower gestational age at birth, with 
a median of 38 weeks (IQR 37-39) compared to 39 weeks (IQR 
38-40) in the Control Group (p=0.008). Similarly, birth weight 
was lower in the PPH Group, with an average weight of 
3403.1±714.4 grams, compared to 3188.1±501.2 grams in the 
Control Group (p=0.022). Apgar scores at 1st and 5th minutes 
post-birth also differed significantly. The PPH group had lower 
scores at 1st minute with a median score of 7.5 (IQR 7-8) 
compared to 9 (IQR 9-9) in the control group (p<0.001). At 5th 
minutes, the scores remained lower in the PPH group with a 
median score of 8 (IQR 7.3-9) against 10 (IQR 10-10) in the 
control group (p<0.001). Additionally, the incidence of 
meconium-stained amniotic fluid was substantially higher in 
the PPH group, affecting 25 cases (29.8%) compared to only 3 
cases (3.1%) in the control group (p<0.001). Admission to the 
neonatal intensive care unit (NICU) was more frequent in the 
PPH group, with 15 (17.9%) admissions versus 3 (3.1%) in the 
control group (p=0.001). Intubation rates were also higher in 
the PPH group, with 12 (14.3%) instances compared to 3 
(3.1%) in the control group (p=0.006).
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Table 1. Demographic, clinical and biochemical data of patientsa 
 Control Group (n=97) PPH Group (n=84) p 

 Maternal characteristics  
Age (years) 30.1±5.8 32.1±6.9 0.040b,* 
BMI (kg/m2) 24 (23-25) 28.8 (25.6-33.0) <0.001c, * 
Gravidity 3 (2-4) 3 (2-4) 0.247c 
Parity 2 (1-2) 2 (1-2) 0.435c 

Mode of delivery 
Vaginal 60 (61.9%) 57 (67.9%) 

0.400d 
Cesarian section 37 (38.1%) 27 (32.1%) 

Hysterectomy 
Yes 0 (0%) 15 (82.1%) 

N.A 
No 97 (100%) 69 (17.9%) 

Plasma Hemoglobin (ng/ml) 11.5±1.4 9.4±1.0 <0.001b, * 
Plasma Hematocrit (%) 35.4±3.7 28.6±4.2 <0.001b, * 
Plasma WBC (103/µl) 10.6 (8.3-12.8) 12.4 (10.0-16.5) <0.001c, * 
Plasma PLT (103/µl) 228.0±61.6 186.8±46.8 <0.001b, * 
Plasma PT (sec.) 10.9 (10.6-11.5) 11 (10.6-11.5) 0.449c 
Plasma APTT (sec.) 23.9±3.0 24.5±3.1 0.166c 
Plasma INR 0.9 (0.9-1.0) 1.0 (0.9-1.0) <0.001c, * 
Serum Calcium (mg/dl) 9.1±0.4 8.6±0.7 <0.001b, * 
Plasma Fibrinogen (mg/dl) 467.2±69.6 392.6±69.2 <0.001b, * 
 Fetal characteristics  

Gestational age at birth (weeks) 39 (38-40) 38 (37-39) 0.008c, * 

Birth weight (g) 3188.1±501.2 3403.1±714.4 0.022b, * 
Apgar score (1st min.) 9 (9-9) 7.5 (7-8) <0.001c, * 
Apgar score (5th min.) 10 (10-10) 8 (7.3-9) <0.001c, * 
MSAF 3 (3.1%) 25 (29.8%) <0.001d, * 
NICU 3 (3.1%) 15 (17.9%) 0.001d, * 
Intubation 3 (3.1%) 12 (14.3%) 0.006d, * 

Abbreviations: PPH, post-partum hemorrhage; BMI, body-mass index; WBC, white blood cells; PLT, platelets; PT, prothrombin time; APTT, activated partial 
thromboplastin time; INR, international normalized ratio; MSAF, meconium stained amniotic fluid; NICU, neonatal intensive care unit 
aData are given as mean±SD, median (IQR) and as number (percentage)  
bStudent's T Test 
cMann-Whitney U Test 
dPearson χ2 test 
*p< 0.05 indicates statistical significance 

Table 2. The correlation of plasma fibrinogen, serum calcium levels and other coagulation parameters levels with other investigated maternal 
and fetal study parameters 

 Age  BMI Gravidity Parity Gestational 
age at birth  

Birth 
weight  

Apgar score 
(1st min.) 

Apgar score 
(5th min.) 

Plasma 
Fibrinogen 

r -0.123 -0.164† -0.022 0.010 0.031 -0.161† 0.233‡ 0.305‡ 
p 0.099 0.027* 0.771 0.891 0.683 0.030* 0.002 <0.000* 

Serum 
Calcium 

r -0.223‡ -0.223‡ -0.006 0.024 0.125 -0.054 0.252‡ 0.252‡ 
p 0.003* 0.003* 0.931 0.745 0.094 0.473 0.001* 0.001* 

Plasma 
Hemoglobin 

r -0.043 -0.364‡ 0.007 0.017 0.197† -0.033 0.298‡ 0.420§ 
p 0.566 <0.000* 0.931 0.820 0.008* 0.659 <0.000* <0.000* 

Plasma  
Hematocrit 

r -0.076 -0.342‡ -0.012 -0.014 0.210‡ -0.022 0.329‡ 0.489§ 
p 0.308 <0.000* 0.867 0.852 0.005* 0.773 <0.000* <0.000* 

Plasma  
PLT 

r -0.188† -0.234‡ -0.178† -0.113 0.030 -0.067 0.070 0.199† 
p 0.011* 0.002* 0.016* 0.131 0.688 0.370 0.346 0.007* 

Plasma  
PT 

r 0.020 0.031 -0.125 -0.148† -0.135 0.008 -0.124 -0.057 
p 0.794 0.675 0.093 0.047* 0.070 0.918 0.096 0.446 

Plasma  
APTT 

r -0.031 -0.025 0.036 -0.023 0.124 0.022 -0.068 -0.059 
p 0.682 0.737 0.626 0.756 0.096 0.771 0.360 0.430 

Plasma  
INR 

r 0.129 0.192† -0.109 -0.109 -0.183† 0.097 -0.302‡ -0.277‡ 
p 0.084 0.010* 0.145 0.145 0.014* 0.193 <0.000* <0.000* 

Abbreviations: BMI, body-mass index; CNP, c-type natriuretic peptide 
*p< 0.05 indicates statistical significance 
†Very weak correlation 
‡Weak correlation 
§Medium correlation

The correlation analysis of plasma fibrinogen and serum 
calcium levels with various maternal and fetal parameters, 
detailed in Table 2, revealed several statistically significant 

relationships. Plasma fibrinogen exhibited significant but very 
weak negative correlations with body mass index (BMI) (r=-
0.164, p=0.027) and birth weight (r=-0.161, p=0.030). 
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Additionally, it showed significant positive weak correlations 
with Apgar scores at the 1st minute (r=0.233, p=0.002) and 5th 
minutes (r=0.305, p<0.0001). Serum calcium also showed 
significant negative correlations with BMI (r=-0.223, p=0.003) 
and significant positive correlations with Apgar scores at both 
the 1st minute (r=0.252, p=0.001) and 5th minutes (r=0.252, 

p=0.001) assessments. For other coagulation parameters, 
several correlations were observed. Intriguingly, plasma 
hemoglobin levels and hematocrit showed medium positive 
correlations with the 5th minute Apgar score (r=0.420 and 
r=0.489 respectively; both p<0.0001). Detailed data have been. 

Table 3. Details of the ROC curves for discrimination of thresholds of maternal plasma fibrinogen levels 
Diagnostic scan ROC curve 

Cutoff (mg/dl) Sensitivity (%) Specificity (%) PPV (%) NPV (%) AUC CI (95%) p 
391.5 91.8 59.5 69.39 87.89 0.786 0.719-0.853 <0.001 

Abbreviations: PPV, positive predictive value; NPV, negative predictive value; AUC, area under the curve; CI, confidence interval

On ROC curve analysis, the optimal cutoff point for 
identifying increased risk of PPH were found to be 391.5 
mg/dL (91.8% sensitivity and 59.5% specificity) for plasma 
fibrinogen. The positive predictive value (PPV) was 69.39%, 
the negative predictive value (NPV) was 87.89%. According 
to the ROC analysis, AUC was 0.786 (95% CI: 0.719-0.853) 
(Table 3 and Fig.1). 

 
Fig. 1. Receiver operating characteristic curves for fibrinogen as 
screening tests for postpartum hemorrhage 

4. Discussion 
PPH is classified into early hemorrhage (within the first 24 
hours after birth) and late hemorrhage (24 hours to 12 weeks 
after birth). Early hemorrhage is often severe and is associated 
with prolonged labor, retained placenta, and coagulation 
disorders (12). PPH is reported to occur in 3% to 5% of births 
(13). An analysis of population-based data from the United 
States National Inpatient Sample showed that the rate of PPH 
increased from 2.7% in 2009 to 4.3% in 2019 (13). The primary 
cause of postpartum hemorrhage is uterine atony. 

In recent years, the incidence of PPH has been increasing 
worldwide (14). Due to its complex etiology and pathogenesis, 
preventing PPH is challenging. Early diagnosis and treatment 
are urgently required to prevent PPH. Some studies have 
reported that coagulation disorders are considered one of the 
four main causes of postpartum hemorrhage (15-17). 

Our study included 84 individuals in the postpartum 

hemorrhage group and 96 individuals in the control group. The 
average age of women in our study was calculated as 32.1±6.9 
years in the postpartum hemorrhage group and 30.1±5.8 years 
in the control group. Advanced maternal age is considered an 
independent risk factor for postpartum hemorrhage. In Japan, 
Ohkuchi et al., in their study of 10,053 women with singleton 
births, found through multivariate analysis that maternal age 
≥35 years was an independent risk factor for postpartum 
hemorrhage (18). Ijaiya et al. from Nigeria found that the risk 
of postpartum hemorrhage in women aged ≥35 years was twice 
as high as in those aged ≤25 years (19). Okogbenin et al. from 
Nigeria also reported that obstetric hemorrhage increases with 
age (20). According to the authors, the risk is 0.1% at age 20 
and increases to 0.7% at age ≥40. The results of our study also 
found that the average age in the postpartum hemorrhage group 
was significantly higher, consistent with the predictions of 
other studies. 

Although grand multiparity has traditionally been 
considered a risk factor for postpartum hemorrhage, our study 
did not find a significant difference among cases analyzed 
based on parity. Ockuchi found that primiparity posed a risk 
for vaginal postpartum hemorrhage in his study (18). 
Additionally, no significant difference in postpartum 
hemorrhage was observed between patients who had vaginal 
deliveries and those who had cesarean deliveries. Similar 
results were found in a study by Zakaria et al. in 2019 (21). 

In our study, there was no significant relationship between 
BMI and the amount of postpartum hemorrhage, similar to the 
findings of Kınay et al. (22). However, Budwick et al. found a 
moderate increase in the risk of postpartum hemorrhage in 
obese women (23). In our study, a BMI ≥28.8 was associated 
with a higher risk of hemorrhage. 

In our study, hemoglobin and hematocrit levels were 
significantly lower in the postpartum hemorrhage group 
compared to the control group (PPH group; Hb: 9.4±1.0 ng/ml, 
control group; 11.5±1.4 ng/ml, p<0.001). Similar to our results, 
the literature indicates that anemic women have a higher risk 
of developing PPH due to uterine atony during childbirth. 
Studies have shown that severe anemia can impair myometrial 
contractility due to reduced oxygen transport to the uterus (24, 
25). There are few studies addressing the causal relationship 
between severe anemia and PPH, and there is no consensus on 
the threshold hemoglobin value that may increase the risk of 
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uterine atony.Such research provides obstetricians with a new 
and improved tool to identify pregnant women at risk and thus 
provide them with standard care. The design of our study 
suggests that further research is needed in this area. 

Fibrinogen (clotting factor 1) is normally found in the blood 
at levels of 200-450 mg/dl before pregnancy (26). During the 
activation of the coagulation cascade, thrombin converts 
fibrinogen into fibrin polymers that form the occlusive clots 
(27). During pregnancy, the average fibrinogen level rises to 
500 mg/dl (28). Low fibrinogen levels or reduced function 
severely impair hemostasis. Observational studies suggest a 
relationship between low fibrinogen levels at the onset of 
postpartum hemorrhage and the subsequent severity of 
bleeding. During PPH, fibrinogen levels rapidly decrease due 
to two primary mechanisms: blood loss leading to the depletion 
of clotting factors and the consumption of factors associated 
with coagulation activation (29). In our study, plasma 
fibrinogen levels in the postpartum hemorrhage group (mean 
392.6±69.2 mg/dl) were significantly lower than those in the 
control group (mean 467.2±69.6 mg/dl) (p<0.001). There was 
a significant correlation between plasma fibrinogen and serum 
calcium levels, similar to fibrinogen. A weak but significant 
negative correlation was found between plasma fibrinogen 
levels and BMI (p=0.027) and birth weight (p=0.030). 
Additionally, there was a significant positive correlation with 
the 1-minute and 5-minute Apgar scores (p=0.002 and 
p<0.0001). These values are close to those observed by 
Kaufner et al., with fibrinogen levels of 440 mg/dl and 330 
mg/dl, respectively (30). In a study by Zakaria et al. in 2019, 
fibrinogen levels typically considered normal, ranging from 
200 to 300 mg/dl, were still associated with a higher risk of 
severe postpartum hemorrhage. When fibrinogen levels were 
200 mg/dl, the risk increased almost 12-fold (21). This result 
is consistent with Kaufner et al., showing that fibrinogen levels 
at the 200 mg/dl threshold have a 100% positive predictive 
value for severe postpartum hemorrhage (30). Karlson et al. in 
2016 and Finlayson et al. in 2019 found that low fibrinogen 
levels were superior in indicating the risk of PPH, independent 
of other laboratory indicators (31, 32). 

These studies and the literature indicate that fibrinogen 
levels are of vital importance during pregnancy. When 
evaluating fibrinogen levels during pregnancy, it should be 
kept in mind that they are higher compared to non-pregnant 
adult values. Furthermore, it should not be forgotten that 
fibrinogen is the best and earliest marker indicating the severity 
of postpartum hemorrhage. Although the primary cause of 
postpartum hemorrhage is not fibrinogen deficiency, decreases 
in fibrinogen levels contribute to the continuation of bleeding 
and the worsening of the clinical situation, as it is the fastest-
decreasing factor in major hemorrhages. In our study, similar 
to the study by Kaufner et al., the only coagulation variable that 
remained independently associated with severe hemorrhage 
was fibrinogen level (30). 

Clinical studies and experimental data from intensive care 
units show that the early use of fibrinogen can reduce the need 
for other blood derivatives. There is no consensus on the 
transfusion threshold value for fibrinogen during hemorrhage. 
The RCOG (Royal College of Obstetricians and Gynaecologis) 
recommends cryoprecipitate infusion when fibrinogen levels 
are ≤100 mg/dl. The Club d'Anesthésie et de Réanimateurs en 
Obstétrique recommends fibrinogen infusion when levels fall 
below 200 mg/dl. A recent in vitro study showed that a 
minimum fibrinogen concentration of 200 mg/dl is necessary 
for optimal clot formation. The study also suggests that even a 
threshold of 300 mg/dl could be beneficial (29). Larger studies 
are needed to determine the optimal fibrinogen threshold value. 

Maternal hemogram parameters, particularly hemoglobin, 
hematocrit, and fibrinogen levels, are effective predictors of 
postpartum hemorrhage. Fibrinogen is a critical component of 
physiological coagulation and an important biomarker for 
assessing coagulation function in the body. For these reasons, 
this study aimed to determine the impact of antepartum blood 
fibrinogen and hemogram parameters on postpartum 
hemorrhages. The study emphasizes the importance of 
monitoring these parameters to identify and manage at-risk 
pregnancies, thereby reducing maternal morbidity and 
mortality associated with PPH. 

Conflict of interest 
The authors declared no conflict of interest. 

Funding 
No funding was used for the study. 

Acknowledgments 
None to declare. 

Authors’ contributions 
Concept: S.S.Ü., Y.C.Ü., Design: S.S.Ü., Y.C.Ü., Data 
Collection or Processing: Ö.D.Ü., Y.C.Ü., S.E., S.M.A., 
C.S.Ç., Z.Y., C.M.S., S.Ç., Analysis or Interpretation: S.S.Ü., 
S.Ç., Literature Search: Ö.D.Ü., C.S.Ç., Z.Y., C.M.S., S.Ç., 
Writing: Y.C.Ü., S.E., S.M.A. 

Ethical Statement 
 Approval was obtained from Samsun University Non-invasive 
Clinical Research Ethics Committee, the study started. The 
ethics committee decision date is 22/05/2024 and the number 
of ethical committee decisions is 2024/10/2. 

References 
1. Hazra S, Chilaka VN, Rajendran S, Konje JC. Massive postpartum 

haemorrhage as a cause of maternal morbidity in a large tertiary 
hospital. J Obstet Gynaecol. 2004;24(5):519-520. 

2. Zhang WH, Alexander S, Bouvier-Colle MH, Macfarlane A. 
Incidence of severe preeclampsia, postpartum haemorrhage and 
sepsis as a surrogate marker for severe maternal morbidity in a 
European population-based study: the MOMS-B survey. BJOG. 
2005;112(1):89-96. 

3. Knight M, Callaghan WM, Berg C, Alexander S, Bouvier-Colle 
MH, Ford JB, et al. Trends in postpartum hemorrhage in high 
resource countries: a review and recommendations from the 



Civil Ürkmez et al. / J Exp Clin Med  

 582 

International Postpartum Hemorrhage Collaborative Group. BMC 
Pregnancy Childbirth. 2009;9:55. 

4. Langer B, Boudier E, Haberstich R, Dreyfus M; Collège National 
des Gynécologues et Obstétriciens Français; Agence Nationale 
d'Accréditation et d'Evaluation en Santé. Prise en charge 
obstétricale en cas d'hémorragie du post-partum qui persiste malgré 
les mesures initiales ou qui est grave d'emblée [Obstetrical 
management in the event of persistent or worsening postpartum 
hemorrhage despite initial measures]. J Gynecol Obstet Biol 
Reprod (Paris). 2004 Dec;33(8 Suppl):4S73-4S79. French. 

5. Rizvi F, Mackey R, Barrett T, McKenna P, Geary M. Successful 
reduction of massive postpartum haemorrhage by use of guidelines 
and staff education. BJOG. 2004;111(5):495-498. 

6. Charbit B, Mandelbrot L, Samain E, Baron G, Haddaoui B, Keita 
H, et al.; PPH Study Group. The decrease of fibrinogen is an early 
predictor of the severity of postpartum hemorrhage. J Thromb 
Haemost. 2007;5(2):266-273. 

7. Bremme KA. Haemostatic changes in pregnancy. Best Pract Res 
Clin Haematol. 2003;16(2):153-168. 

8. Brenner B. Haemostatic changes in pregnancy. Thromb Res. 
2004;114(5-6):409-414. 

9. Huissoud C, Carrabin N, Benchaib M, Fontaine O, Levrat A, 
Massignon D, et al. Coagulation assessment by rotation 
thrombelastometry in normal pregnancy. Thromb Haemost. 
2009;101(4):755-761. 

10. Cortet M, Deneux-Tharaux C, Dupont C, Colin C, Rudigoz RC, 
Bouvier-Colle MH, et al. Association between fibrinogen level 
and severity of postpartum haemorrhage: secondary analysis of a 
prospective trial. Br J Anaesth. 2012;108(6):984-989. 

11. Bihan L, Nowak E, Anouilh F, Tremouilhac C, Merviel P, 
Tromeur C, et al. Development and Validation of a Predictive Tool 
for Postpartum Hemorrhage after Vaginal Delivery: A Prospective 
Cohort Study. Biology (Basel). 2022;12(1):54. 

12. Muluye G, Gashaw A, Woretaw L, Girma B, Tumebo T. Risk 
factors of primary postpartum hemorrhage among postnatal 
mothers in the public hospital of southern Tigray, Ethiopia, 2019: 
A case-control study. Front Glob Womens Health. 
2023;4:1039749. 

13. Corbetta-Rastelli CM, Friedman AM, Sobhani NC, Arditi B, 
Goffman D, Wen T. Postpartum Hemorrhage Trends and 
Outcomes in the United States, 2000-2019. Obstet Gynecol. 
2023;141(1):152. 

14. World Health Organization. Maternal mortality [Internet]. 2018 
[updated 2024 Apr 26; cited 2024 Jun 15]. Available from: 
http://www.who.int/en/news-room/fact-sheets/detail/maternal-
mortality 

15. Anderson JM, Etches D. Prevention and management of 
postpartum hemorrhage. Am Fam Physician. 2007;75(6):875-882. 

16. Gayat E, Resche-Rigon M, Morel O, Rossignol M, Mantz J, 
Nicolas-Robin A, et al. Predictive factors of advanced 
interventional procedures in a multicentre severe postpartum 
haemorrhage study. Intensive Care Med. 2011;37(11):1816-1825. 

17. Geeraedts LM Jr, Kaasjager HA, van Vugt AB, Frölke JP. 
Exsanguination in trauma: a review of diagnostics and treatment 

options. Injury. 2009;40(1):11-20. 

18. Ohkuchi A, Onagawa T, Usui R, Koike T, Hiratsuka M, Izumi A, 
et al. Effect of maternal age on blood loss during parturition: a 
retrospective multivariate analysis of 10,053 cases. J Perinat Med. 
2003;31(3):209-215. 

19. Ijaiya MA, Abojeyi AP, Abubakar D. Analysis of 348 consecutive 
cases of primary postpartum hemorrhage at a tertiary hospital in 
Nigeria. J Obstet Gynaecol. 2003;23(4):356-359. 

20. Okogbenin SA, Gharoro EP, Otoide VO. Obstetric hysterectomy: 
fifteen years experience in a Nigerian tertiary centre. J Obstet 
Gynaecol. 2003;23(4):356-359. 

21. Zakaria AEM, Sedek AMAE. Serum fibrinogen as detection of 
severity of postpartum hemorrhage. Egypt J Hosp Med. 
2019;76:4189-4194. 

22. Kınay T, Özelci R, Dilbaz B. Relationship between gestational 
weight gain amount of postpartum bleeding. J Contemp Med. 
2020;10:365-369. 

23. Budwick AJ, Abreo A, Bateman BT, Lee HC. Effect of maternal 
body mass index on postpartum hemorrhage. Anesthesiology. 
2018;128:774-783. 

24. Kavle JA, Stoltzfus RJ, Witter F, Tielsch JM, Khalfan SS, 
Caulfield LE. Association between anemia during pregnancy and 
blood loss at and after delivery among women with vaginal births 
in Pemba Island, Zanzibar, Tanzania. J Health Popul Nutr. 
2008;25(2):232-240. 

25. Jaleel R, Khan A. Severe anemia and adverse pregnancy outcome. 
J Surg Pak. 2008;13(4):147-150. 

26. Kreuz W, Meili E, Peter-Salonen K, Dobrkovská A, Devay J, 
Haertel S, et al. Pharmacokinetic properties of a pasteurized 
fibrinogen concentrate. Transfus Apher Sci. 2005;32:239-246. 

27. Roberts HR, Hoffman M, Monroe DM. A cell-based model of 
thrombin generation. Semin Thromb Hemost. 2006;32:32-38. 

28. Abbassi-Ghanavati M, Greer LG, Cunningham FG. Pregnancy 
and laboratory studies: a reference table for clinicians. Obstet 
Gynecol. 2009;114:1326-1331. 

29. Cortet M, Deneux-Tharaux C, Dupont C, Colin C, Rudigoz RC, 
Bouvier-Colle MH, et al. Association between fibrinogen level 
and severity of postpartum haemorrhage: secondary analysis of a 
prospective trial. Br J Anaesth. 2012;108(6):984-989. doi: 
10.1093/bja/aes096. 

30. Kauffner L, Henkelmann A, Von Heymann C, Feldheiser A, 
Mickley A. Can prepartum thromboelastometry-derived 
parameters and fibrinogen levels really predict postpartum 
hemorrhage. J Perinat Med. 2017;45(4):427-435. 

31. Karlsson O, Jeppsson A, Thornemo M, Lafrenz H, Radsröm H, 
Hellgren M. Fibrinogen plasma concentration before delivery is 
not associated with postpartum hemorrhage: a prospective 
observational study. Obstet Anesth Dig. 2016;36(3):134-135. 

32. Finlayson K, Downe S, Vogel JP, Oladapo OT. What matters to 
women and healthcare providers in relation to interventions for the 
prevention of postpartum haemorrhage: a qualitative systematic 
review. PLoS One. 2019;14(5). 

 

 

 


