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Background & Objective: Delayed diagnosis and treatment of postpartum 
hemorrhage could result in mortality. Today, there is a strong desire to determine the 
factors affecting postpartum hemorrhage, particularly fibrinogen levels. This study 
aimed to investigate the role of plasma fibrinogen levels in postpartum hemorrhage and 
severe postpartum hemorrhage. 

Materials & Methods: This cross-sectional study was conducted on 169 term pregnant 
women who were candidates for an elective Cesarean section. Fibrinogen and other 
coagulating factors were measured before and at the end of the surgery, and twenty-four 
hours after surgery. Bleeding volume was also measured during and at the end of the 
surgery, and twenty-four hours after that. The relationship between coagulation factors 
and the amount of bleeding was examined using statistical tests. 

Results: Mean plasma fibrinogen levels measured before, at the end of, and 24 hours 
after surgery were 247.65±91.07 mg/dl, 219.4±75.60 mg/dl, and 223.91±65.44 mg/dl, 
respectively. Sixty-five patients (38.5%) had postpartum hemorrhage (1000-2000mL) 
and seven patients (4.1%) had severe postpartum hemorrhage (>2000mL). Of the cases 
with preoperative fibrinogen levels less than 200mg/dl, 72% had postpartum 
hemorrhage and 14% had the severe form. There was a strong association between the 
patient's plasma fibrinogen level with PPH and sPPH (P=0.000).  

Conclusion: This study showed a strong correlation between plasma fibrinogen 
levels and postpartum hemorrhage and severe postpartum hemorrhage. In addition, it 
has been shown that low plasma fibrinogen levels could be a direct prognostic factor 
for postpartum hemorrhage and severe postpartum hemorrhage. Younger women and 
preoperative anemia were other strong predictors. 
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Introduction
Postpartum hemorrhage (PPH) is a leading cause of 

maternal mortality and morbidity (1-3). Although 
predictable and preventable, PPH is responsible for 
19.7% of maternal deaths worldwide. PPH is defined 
as bleeding greater than 500 ml during normal vaginal 
delivery or greater than 1000 mL after Cesarean section 
(4). Primary PPH is defined as bleeding within the first 
24 hours after delivery, often caused by uterine atony, 
pelvic trauma, or abnormal placentation. Secondary 
PPH is defined as bleeding occurring between 24 hours 
and six weeks after delivery (5, 6). In the literature, risk 
factors for PPH are listed as follows: previous PPH, 

retained placenta, anemia, uterine atony, placenta 
previa, Cesarean section, and preeclampsia (7, 8). 

During pregnancy, hemostatic changes are observed. 
Procoagulant levels are gradually increased, while 
anticoagulant levels are reduced or remained 
unchanged. This hypercoagulable state protects the 
parturient from massive bleeding (9). The plasma 
fibrinogen concentration is also higher in pregnant 
women (400-600 mg/dl) than in non-pregnant women 
(200-400 mg/dl). At term, the relative time of activated 
thromboplastin (PTT) is shortened. It should be noted 
that despite massive bleeding, prothrombin time (PT) 
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and PTT may remain normal and therefore have limited 
value in monitoring coagulation status (6, 10). On the 
other hand, the platelet count may decrease during 
pregnancy, but the clinical significance of this decrease 
is unclear (11). 

It has been described that fibrinogen plasma levels 
can anticipate the risk of major bleeding in patients 
with PPH (1, 10, 12), but it is not yet clear whether the 
relationship between fibrinogen and PPH is causal or 
associative. On the other hand, Karlsson et al. have 
shown that there is no association between pre-delivery 
fibrinogen levels and the development of PPH (8). 
Therefore, the present study was conducted to 
investigate the relationship between preoperative 
fibrinogen levels and the development of PPH and 
severe postpartum hemorrhage (sPPH) in the Cesarean 
section. 
 

Methods 
This prospective observational study was 

conducted on pregnant women scheduled for non-
emergency Cesarean section at a tertiary educational 
and treatment center. After approval by the Iran 
National Committee for Ethics in Biomedical Research 
(Code of Ethics: IR.SBMU.RETECH.REC.1397.285) 
and obtaining the informed consent of the patients, 169 
pregnant women having an elective Cesarean section 
under spinal anesthesia were evaluated in the operating 
room. Subjects with underlying systemic disease, 
history of coagulopathy, smoking, substance abuse, or 
emergency Cesarean section were excluded. 

Plasma fibrinogen levels and other coagulation 
factors such as PT, PTT, INR, platelets, and D-Dimer 
were measured 24 hours before surgery. Once patients 
entered the operating room, they underwent standard 
monitoring (noninvasive blood pressure, 
electrocardiogram, and pulse oximetry), and operations 
were performed by senior gynecology residents under 
the supervision of a specialist. According to our local 
Obstetric Bleeding Management Protocol, after 
removal of the placenta, oxytocin infusion was started 
at a dose of 10 to 40 units in 500mL normal saline at a 
rate of 60 drops per minute. In cases where bleeding 
volume exceeded 1500mL, oxytocin was repeated and 
methylergonovine, misoprostol, and tranexamic acid 
were used if needed. Bleeding volume during surgery 
was calculated by measuring the volume of blood 
collected at suction, counting surgical gases, and 
examining the patient's drape after surgery. Bleeding 
measurements were also taken in the recovery room 
and in the ward. Bleeding of fewer than 1000 ml was 
defined as normal bleeding, between 1000 and 2000ml 
was defined as postpartum hemorrhage (PPH), and 
over 2000ml was defined as severe postpartum 
hemorrhage (sPPH). Measurement of plasma 
fibrinogen and other coagulation factor concentrations 
was also repeated in the recovery room and 24 hours 
after surgery. Patients' characteristics were compared 
with Student's t-test for the normally distributed 

quantitative variables and with the Kruskal-Wallis test 
for the quantitative variables not normally distributed. 
The distributions of the qualitative variables were 
compared with the χ2 test using SPSS software version 
17. A non-parametric receiver operating characteristic 
(ROC) curve and its area under the curve was estimated 
to evaluate the accuracy of the fibrinogen level for 
assessing the severity of PPH. MedCalc software was 
also used to plot the ROC curve. 
 

Results 
Of 1343 women who had a Cesarean section during 

the 18-month survey period, a total of 404 women who 
met eligibility criteria participated in the study. Of 
these, 235 were excluded due to incomplete data. The 
final analysis included 169 women who had undergone 
Cesarean section. Of the women with major bleeding, 
34 received transfusions, and 3 were transferred to the 
intensive care unit. All patients were discharged from 
the hospital without complications. The mean age was 
around 30 years (n=169) and those younger than 19 
years had a higher risk of PPH. Most cases of sPPH 
occurred in the 30-39 years age group (Table 1). The 
participants' weight, height, and BMI were 
77.50±11.06 kg, 162.97±6.41 cm, and 29.16±3.78 
kg/m2, respectively. A significant relationship was 
demonstrated between maternal weight and the 
probability of PPH (P=0.00) but not for sPPH 
(P=0.37). There was no significant association between 
maternal height and risk of PPH (P=0.94). Using 
Fisher's exact test, it was shown that there is a 
significant relationship between BMI and the 
probability of PPH (P=0.002). Among our subjects, 
only 18 (10.7%) had a normal BMI, 90 (53.3%) were 
overweight (25<BMI< 29), and 61 (36.1%) were obese 
(BMI>30). Of seven cases with sPPH, six were obese 
and one overweight. None of the subjects with normal 
BMI had excessive bleeding (Table 1). 

The relationship between blood group type and 
education level with bleeding severity was not 
significant (P=0.068 and P=0.12, respectively). More 
than 92% of women received prenatal care, and the 
multivariate regression model showed that those who 
received prenatal care were 85% less likely to develop 
sPPH. In addition, 62.7% of patients had a history of 
Cesarean section and 11.2% had a normal delivery. A 
multivariate regression model showed no significant 
difference between the incidence of PPH in mothers 
with a prior Cesarean section and mothers without a 
prior birth. 

In 39% of cases, there was a history of miscarriage. 
The most common was a one-time abortion. People 
with a history of more than three miscarriages were 
more likely to develop PPH (P=0.045) (Table 1). 
Twenty-six percent of patients had no history of 
surgery, and the most common was a one-time surgery 
(7.33%). Despite this, there was no significant 
association between the number of previous surgeries 
and the likelihood of developing PPH (P=0.34). Most 
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mothers had one or two children, and the regression test 
showed no significant difference between the number 

of previous pregnancies and the presence of PPH 
(P=0.06). 

 

Table 1. Maternal characteristics and history 

Variables Items 
Normal Bleeding 

(<1000 mL) 

PPH1 

(1000- 2000 mL) 

sPPH2 

(>2000 mL) 

Age, year 

<19 
2 

(18.2%) 

9 

(81.8%) 

0 

(0.0%) 

20-29 
34 

(54.0%) 

28 

(44.4%) 

1 

(1.6%) 

30-39 
51 

(60.7%) 

27 

(32.1%) 

6 

(7.1%) 

>40 
10 

(90.9%) 

1 

(9.1%) 

0 

(0.0%) 

BMI3, kg/m2 

18.5 - 24.9 
12 

(12.4%) 

6 

(9.2%) 

0 

(0.0%) 

25 - 29.9 
24 

(24.7%) 

31 

(47.7%) 

6 

(85.7) 

30-39 
61 

(62.9%) 

28 

(43.1%) 

1 

(14.3%) 

Parity 

0 
20 

(20.8%) 

21 

(31.8%) 

3 

(42.9%) 

1 
36 

(37.5%) 

27 

(40.9%) 

4 

(57.1%) 

2 
25 

(26.0%) 

14 

(21.2%) 

0 

(0.0%) 

>3 
15 

(15.6%) 

4 

(6.1%) 

0 

(0.0%) 

Abortion 

0 
52 

(50.5%) 

51 

(49.5%) 

0 

(0.0%) 

1 
30 

(66.7%) 

15 

(33.3%) 

0 

(0.0%) 

2 
14 

(82.4%) 

3 

(17.6%) 

0 

(0.0%) 

3 
1 

(25.0%) 

3 

(75.0%) 

0 

(0.0%) 

 
1-postpartum hemorrhage, 2-severe postpartum hemorrhage, 3-body mass index 

 

The duration of the surgeries ranged from 30 to 120 
minutes, averaging about 64.76±18.44 minutes. There 
was a significant association between the duration of 
surgery and the likelihood of PPH (P=0.000). Despite 
this, no significant association was found between this 
factor and sPPH (P=0.07). 

Of 169 mothers, 156 (92.3%) received prenatal care 
and these were 85% less likely to develop sPPH. All 
mothers in PPH received prenatal care. The weight of 
the newborns was 3130.75±491.72 grams. Fourteen 
cases (3.8%) were born underweight and one case 
(0.6%) was born overweight. There was no significant 
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association between newborns' weight and PPH 
(P=0.102). In our study, the patient's PPH history was 
based on their reports, and due to the inaccuracy of this 
method and lack of access to reliable documents, it was 
not possible to examine this factor. 

Bleeding of fewer than 1000 ml was observed in 97 
cases (57.4%), between 1000 and 2000 ml in 65 cases 
(38.5%), and over 2000 ml in seven cases (4.1%). The 
minimum, maximum, and mean bleeding volumes 
were 300, 2700, and 941mL, respectively. 

Mean hemoglobin concentrations before surgery, in 
the recovery room, and 24 hours after surgery were 
11.36±1.49, 10.90±1.43, and 10.81±1.10g/dl, 
respectively. According to the definition of maternal 
anemia in the third trimester of pregnancy with a 
hemoglobin level less than 11g/dl (13), 33 subjects 
(19.5%) of our study were anemic. Mean hemoglobin 
levels were shown based on bleeding volume in Table-
2. There is a strong relationship between the presence 
of preoperative anemia and the likelihood of PPH 
(P=0.000). It was also found that 35.4% of PPH cases 
and 57.1% of sPPH cases had anemia, while this figure 
was only 6.2% in those with normal bleeding. Using a 
multivariate regression model, it was shown that for 
every gram per deciliter decrease in hemoglobin, the 
likelihood of PPH and sPPH increased eight-fold and 
twenty-fold, respectively. 

Mean platelet counts before surgery, in the recovery 
room, and 24 hours after surgery were 200.36±51.18, 
196.50±59.28, and 193.70±52.56 thousand per 
microliter, respectively. Using the definition of third-
trimester thrombocytopenia as less than 150,000 
platelets per microliter (14), it was shown that 11.2% 
of the participants in this study had thrombocytopenia 
before surgery. Mean platelet levels were shown based 
on bleeding volume in Table 2. There was no 
statistically significant association between the 
presence of preoperative thrombocytopenia and the 
possibility of PPH (P=0.963). 

The mean prothrombin time (PT) before surgery, in 
the recovery room, and 24 hours after surgery in these 
subjects was 12.03±0.92, 11.83±1.05, and 12.22±1.10 
seconds, respectively. The mean partial thromboplastin 
time (PTT) at the same time was 27.10±5.30, 
27.01±5.15, and 27.44±5.31 seconds, respectively. 
Preoperatively, prolonged PT and PTT were observed 
in 14.3% and 4.1% of patients, respectively. Mean PT 
and PTT levels were shown based on bleeding volume 
in Table 2. No significant association was found 
between PT and long preoperative PTT with PPH 
(P=0.53 and P=0.73, respectively). 

In our study, 21.9% of the subjects had high serum 
D-dimer levels.  Mean D-dimer levels before surgery, 
in the recovery room, and 24 hours after surgery were 
1158.88±1087.66, 1386.73±1225.81, and 
1451.30±1389.46 micrograms per liter, respectively. 

Mean D-dimer levels were shown based on bleeding 
volume in Table 2. No correlation was found between 
D-dimer levels and maternal bleeding (P=0.25). 

Of 169 pregnant women, 97 (57.4%) cases had 
normal bleeding, 65 (38.5%) developed PPH, and 7 
(4.1%) developed sPPH. The mean plasma fibrinogen 
levels of all women before surgery, in the recovery 
room, and 24 hours after surgery were 247.65±91.07 
mg/dl, 219.14±75.60mg/dl, and 223.91±65.44 mg/dl, 
respectively. Mean fibrinogen levels at all times in 
normal bleeding (<1000 ml), PPH (1000-2000 ml), and 
sPPH (>2000ml) decreased sequentially (Figure 1) 
(Table 2). It was shown that 50 cases (29.6%) had less 
than 200 mg/dL of fibrinogen before surgery. At the 
end of surgery in the recovery room, the number of low 
fibrinogen cases had reached 75 (44.4%), but by the 
end of 24 hours, the number of cases had returned to 58 
(34.3%). Patients with normal preoperative fibrinogen 
levels did not progress to sPPH. In addition, 72% of 
patients with low fibrinogen levels (<200 mg/dl) had 
PPH, while 14% of them developed sPPH. Due to the 
abnormal distribution of all fibrinogen levels, the 
Kruskal-Wallis test was used to examine the 
relationship between pre-cesarean fibrinogen levels 
and PPH, and this relationship was found to be 
significant (P=0.000). In terms of predictability, it was 
shown that for every milligram per deciliter decrease in 
fibrinogen levels, the likelihood of PPH and sPPH 
increased by 2% and 6%, respectively. Sixty percent of 
the low fibrinogen cases developed PPH while 9.3% 
developed sPPH. None of the patients with higher 
fibrinogen levels (>200 mg/dl) had PPH or sPPH. 
Fisher's exact test showed that the relationship between 
fibrinogen levels at the end of surgery was significantly 
associated with the occurrence of PPH and sPPH 
(P=0.000). 

 

 
Figure 1. Correlation between plasma fibrinogen level 

and occurrence of PPH or sPPH. PACU: post-anesthesia 
unit care 
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Table 2. Laboratory variables at specific times based on bleeding volume 

Variables Items 

Normal Bleeding 

(<1000 mL) 

PPH1 

(1000- 2000 mL) 

sPPH2 

(>2000 mL) 

Mean SD Mean SD Mean SD 

Hb3 

g/dL 

Preoperative 11.89 1.26 10.77 1.51 9.51 0.52 

Recovery room 11.05 1.22 10.62 1.56 11.27 2.37 

24 hours after 10.78 0.95 10.86 1.30 10.70 1.22 

PLT4 

microliter 

Preoperative 206.31 60.15 190.2
6 35.82 214.00 16.00 

Recovery room 205.81 67.08 181.5
3 44.86 209.86 35.75 

24 hours after 202.96 60.69 180.2
7 37.56 193.43 37.56 

D-dimer 

ng/mL 

Preoperative 1294.60 1236.9
2 

1010.
30 842.16 698.43 656.29 

Recovery room 1370.79 909.93 1468.
39 1607.06 835.43 743.25 

24 hours after 1398.92 805.37 1593.
85 1977.83 825.71 827.46 

PT5 

seconds 

Preoperative 12.03 0.96 11.98 0.88 12.17 0.76 

Recovery room 11.82 0.97 11.80 1.17 12.28 0.65 

24 hours after 12.15 0.88 12.37 1.34 11.65 1.06 

PTT6 

seconds 

Preoperative 27.17 5.15 27.24 5.70 24.72 2.03 

Recovery room 27.17 5.21 26.64 5.31 28.41 1.5910 

24 hours after 28.04 5.40 26.12 5.08 31.51 1.76 

Fibrinogen 

mg/dL 

Preoperative 277.73 103.81 214.2
1 46.67 150.43 15.52 

Recovery room 253.90 72.67 179.9
7 49.67 111.71 7.93 

24 hours after 249.53 66.99 191.0
2 45.78 182.57 41.88 

1-postpartum hemorrhage, 2-severe postpartum hemorrhage, 3-hemoglobin, 4-platelet, 5-prothrombin time, 6-Partial Thromboplastin Time 
 

The sensitivity and specificity of fibrinogen levels 
for PPH and sPPH results were also examined and the 
use of the ROC curve to determine a cut-off for 
fibrinogen showed that levels below 225 mg/dl have a 

sensitivity of 75.34 and a specificity of 71.87 for 
predicting PPH, and values below 185 mg/dl have a 
sensitivity of 85.71 and a specificity of 96.91 for sPPH 
(Figure 2, 3). 

 

  
Figure 2. Cut off point for Plasma Fibrinogen Level in 

PPH 
Figure 3. Cut off point for Plasma Fibrinogen Level in 

sPPH 
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Discussion 
There is always a possibility of severe and 

unexpected bleeding during a Cesarean section. 
Because bleeding can be rapid enough to endanger the 
mother's life, developing predictive factors before 
surgery can predict severe bleeding and reduce 
maternal mortality rates. Various studies have 
suggested many different variables (e.g., coagulation 
factors, age, weight, and anemia) but failed to 
demonstrate any correlation or may have encountered 
much controversy. We examined plasma fibrinogen 
levels as a predictive tool and to our knowledge, this 
study is the first in Iran to examine the association 
between plasma fibrinogen levels and postpartum 
hemorrhage. 

The role of age as a predictor of bleeding has been 
examined in several studies, with controversial results. 
Lao et al. showed that advanced maternal age served 
only as a surrogate factor for PPH due to associated risk 
factors (15). Freeman et al. showed that being over 45 
years of age is an independent risk factor for PPH 
(16).  Cavazos-Rehg et al. investigated the association 
between maternal age and the risk of labor and birth 
complications and found an increased risk of PPH only 
in mothers aged 15 to 19 (17). But these findings are 
not always supported (18). In our study, 11 (6.5%) 
mothers were under 19 years old and 11 (6.5%) over 40 
years old. Most of the 11 patients under the age of 19 
had PPH and this was the highest prevalence among 
other age groups. With each additional year of life, the 
probability of belonging to the PPH group decreases by 
10%. In other words, bleeding is reduced with age 
(P=0.000). No sPPH was reported in mothers under 19 
years and over 40 years (Table 1). Because of the low 
incidence of sPPH, specific and larger studies are 
needed for a better conclusion. 

There are conflicting data on maternal weight and 
body mass index with bleeding severity. Although 
Charbit, Endo-Kawamura, and Karlsson showed a 
significant relationship between BMI and PPH, the 
study by Niepraschk-von Dollen showed no 
relationship (1, 7, 8, 18). A review article also showed 
no association between obesity and PPH (19). In the 
present study, there was a significant relationship 
between BMI and PPH, and sPPH (P=0.000 and 
P=0.01, respectively). Logistic regression testing 
showed that PPH and sPPH increased 20- and 30-fold 
with each increase in BMI, respectively. 

People who received prenatal care visits were 85% 
less likely to develop sPPH. In the PPH group, all 
mothers received prenatal care visits. Similar 
information was not found in other studies. Most cases 
in our study had a previous Cesarean section. Studies 
have shown that a previous Cesarean section can 
increase the risk of postpartum hemorrhage (7, 20). In 
the present study, none of the previous normal 
birth cases had sPPH, but no significant correlation 
was found between the type of birth in previous 
pregnancies and the severity of bleeding (P=0.09). 

Sheldon et al. have suggested previous miscarriages 
as a risk factor for PPH (21). Although there is 
insufficient evidence in the literature, our study 
supports their conclusion. There was a significant 
correlation between postpartum hemorrhage and more 
than three miscarriages (P=0.045) (Table 
1). Multiparity and grand multiparity can also be 
considered risk factors. A study in Zambia showed that 
the optimal parity cut-offs for vaginal births and 
Cesarean sections were para seven andthree, 
respectively, and an increase in maternal complications 
such as PPH (22). Another study showed that high 
parity was associated with a 17% increased risk of PPH 
(23) and others confirmed the relationship between 
multiparity and PPH (24-26). There were opposite 
results in other studies (1, 12). In our study, most 
mothers had one or two children and there was no 
significant difference between the number of previous 
pregnancies and the presence of PPH (P=0.066). 

Preoperative anemia is another factor that has been 
studied. One review article showed a predictive role of 
maternal anemia in increasing bleeding intensity (27). 
This result was supported by some authors (28-31) and 
even Frass showed the association between severe 
anemia and emergency hysterectomy (32). Conflicting 
results were also reported (33). In our study, 19.5% of 
the mothers were anemic at the time of admission and 
there was a significant correlation between the 
presence of anemia and bleeding volume (P=0.000). 
The multivariate regression model showed that a 
decrease of one gram of hemoglobin per deciliter can 
lead to an eight-fold increase in the incidence of PPH 
and a twenty-fold increase in the incidence of sPPH. 
Some studies have shown increased bleeding in 
maternal thrombocytopenia (34-36), but we 
cannot demonstrate this relationship. Our results are 
similar to other studies (8, 18) and the association was 
not significant. A retrospective single-center cohort 
study conducted in a cohort of 23205 deliveries in a 
tertiary-level hospital failed to demonstrate the 
predictive value of thrombocytopenia and severe PPH 
(37). 

Chauleur et al. have shown that blood type O is 
associated with PPH (38). Although the frequency of 
blood type O was higher in PPH and sPPH (33.8% and 
42.9%, respectively), there was no significant 
correlation between blood type and bleeding volume in 
the present study. 

Niepraschk-von Dollen et al. reported a correlation 
between fetal macrosomia (>4000g) as a risk factor for 
PPH (18) and this has been shown in other studies (39-
41). As mentioned above, in the present study there was 
no significant association between neonatal weight and 
maternal bleeding volume (P=0.102).  

It has been suggested that women with a history of 
PPH are at high risk of PPH (42). Patients' medical 
histories of their previous PPH were unreliable and we 
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did not have access to their previous medical records. 
Therefore, we couldn’t evaluate this factor. 

A correlation between duration of surgery and PPH 
or sPPH has been shown. Logistic regression showed 
that a one-unit increase in operative time increases the 
probability of being in the PPH category by 4%, which 
is statistically significant (P=0.000). However, no 
significant correlation was observed in the sPPH group. 
This correlation may be due to the longer duration of 
surgery in patients with major bleeding. 

Conflicting results are also seen in PT and PTT 
measurements and the occurrence of PPH. One study 
showed that activated partial thromboplastin time was 
less sensitive in predicting blood loss volume and 
prothrombin time did not correlate with it, importantly 
activated partial thromboplastin time and prothrombin 
time remained within normal ranges in most women 
despite major bleeding (43). Other studies did not show 
any prediction rules for PT and PTT (7, 8, 18). In the 
present study, there was no association between 
preoperative PT and PTT with increased bleeding 
(P=0.129 and P=0.255, respectively). 

Several studies demonstrated the predictive role of 
D-dimer and PPH (7, 44, 45). Although 21.9% of the 
cases had high serum D-dimer levels, no correlation 
was found between D-dimer levels and maternal 
bleeding. 

The normal plasma concentration of fibrinogen rises 
to almost 500mg/dl in the third trimester (46). During 
PPH, fibrinogen levels decrease due to blood loss itself 
(depletion of coagulation factors) and consumption 
associated with coagulation activation. Charbit (1) and 
de Lloyd (43) showed that low fibrinogen levels before 
Cesarean section predicted postpartum hemorrhage.  
Additionally, Cortet suggested that fibrinogen levels 
below 300mg/dL can predict PPH (12). Other studies 
support this relationship (6, 7, 18, 47-49). It is not clear 
whether the relationship between fibrinogen and PPH 
is causal or associative. On the other hand, Karlsson 
has shown that there is no association between 
preoperative fibrinogen levels and the development of 
PPH (8). In our study, we showed that fibrinogen levels 
were significantly lower in patients with PPH and 
sPPH (Table 2) and can be used as a prognostic factor.  

We propose that early use of fibrinogen may correct 
decreased fibrinogen levels and reduce the use of other 
blood derivatives. It is recommended for fibrinogen 
infusion when levels fall below 200g/dl (46). In our 
study, a nonparametric Receiver Operating 
Characteristic (ROC) curve and its area under the curve 
(AUC) confirmed the accuracy of fibrinogen levels for 
assessing PPH and sPPH (AUC=0.762; P<0.0001 for 
PPH and AUC=0.952; P<0.0001 for sPPH). The ROC 
curve analysis for fibrinogen (Figure 2) showed that the 
cut-off point of 225g/dl had the highest power, with a 
sensitivity of 75% and a specificity of 71% for PPH and 
that the cut-off point of 185g/dl had the highest power 
with a sensitivity of 85% and a specificity of 96% for 

sPPH (Figure 3). Therefore, we suggest that corrective 
treatment should be initiated immediately if plasma 
fibrinogen levels are below 225mg/dl. 

Our study had two weaknesses in interpreting the 
results. First, the percentage of PPH in our series is 
significantly higher than in other studies (42.6% PPH 
vs 2.9% in the Bateman et al. study (50)).  This high 
PPH rate in our study is associated with the exclusion 
of women with vaginal delivery, and this study was 
conducted at the main referral hospital. Second, the 
mean pre-delivery plasma fibrinogen levels in all 
women before surgery were lower than in most 
previous studies (247.65±91.07 vs 420±120 in the 
Cortet study (12)). This difference may be due to 
differences in lab kits or genetic differences. 

To our knowledge, no study has been conducted to 
measure fibrinogen levels in pregnant women in Iran, 
except for a study by Yazdani, which seeks to 
determine the association of fibrinogen and C-reactive 
protein with preeclampsia severity. He showed that the 
mean plasma fibrinogen level measured in mothers 
over 30 weeks gestation was 360.50±62.35mg/dl. (51). 
Therefore, it was unfortunately not possible to compare 
our results with an identical study. 
 

Conclusion 
This is the first time in Iran to study the effect of 

plasma fibrinogen levels on the severity of postpartum 
hemorrhage and we have shown that this is a predictive 
factor for PPH and sPPH. We also found that a history 
of three or more miscarriages, high body mass index, 
and anemia at the time of admission may increase the 
risk of postpartum hemorrhage. Paying attention to 
these factors, which are usually preventable or 
correctable, can reduce the incidence of this potentially 
fatal complication. We suggested the measurement of 
preoperative fibrinogen levels as a predictive tool in all 
parturient and asked for help from a hematologist in 
case of severe PPH. Also, thromboelastometry allows 
the rapid measurement and even near-continuous 
monitoring of fibrinogen levels.  
 

Acknowledgments 
We thank our colleagues from Imam Hossein 

General Hospital who provided insight and expertise 
that greatly assisted the research and operating room 
staff for their support and tolerance during this 
research. Also, we would like to thank the Imam 
Hossein Hospital Clinical Research Development Unit. 
 

Conflict of Interest 
Authors declare no conflict of interest. 

 

 

 



Maryam Sadat Hosseini et al. 164 

      Volume 8, March – April 2023       Journal of Obstetrics, Gynecology and Cancer Research 

Found or Financial Support 
This research received no specific grant from any 

funding agency in the public, commercial, or not-for-
profit sectors. 
 

Author’s Contributions 
Dariush Abtahi has conducted the design, execution, 

and management of the project, including writing and 

final approval of the manuscript; Ardeshir Tajbakhsh 
contributed to writing the paper and translation to 
English and has analyzed and interpreted the data; 
Shahram Sayadi cooperated on design and writing the 
manuscript; Maryam Sadat Hosseini cooperated on 
design and writing the manuscript; Farah Farzaneh 
cooperated on design and writing the manuscript; 
Nooshin Amjadi cooperated on design and writing the 
manuscript; Maral Hosseinzadeh cooperated on design 
and writing the manuscript.

 

References 
 

1. Charbit B, Mandelbrot L, Samain E, Baron G, 
Haddaoui B, Keita H, et al. The decrease of 
fibrinogen is an early predictor of the severity of 
postpartum hemorrhage. J Thromb Haemost. 
2007;5(2):266-73. [PMID] [DOI:10.1111/j.1538-
7836.2007.02297.x]  

2. Abtahi D, Feizi M, Sayadi S, Tajbakhsh A, 
Abbaspour S, Salarian S, et al. The ED90 of 
Prophylactic Oxytocin Administration in Low vs. 
High-Risk Parturients in Terms of Post-Parturition 
Uterine Tonicity; An Up-Down Sequential 
Allocation Dose-Response Study. J Obstet 
Gynaecol Res. 2022;7(4):314-22.  
[DOI:10.30699/jogcr.7.4.314] 

3. Pourali L, Ayati S, Vatanchi A, Darvish A. 
Massive Postpartum Hemorrhage Following an 
Inner Myometrial Laceration: A Case Report. J 
Obstet Gynaecol Res. 2022;4(1):42-4.  
[DOI:10.30699/jogcr.4.1.42] 

4. Russell RT. WHO guidelines for the management 
of postpartum haemorrhage and retained placenta. 
Hum Fertil. 2011;14(2):129.  
[DOI:10.3109/14647273.2010.529650] 

5. Sentilhes L, Vayssière C, Deneux-Tharaux C, Aya 
AG, Bayoumeu F, Bonnet M-P, et al. Postpartum 
hemorrhage: guidelines for clinical practice from 
the French College of Gynaecologists and 
Obstetricians (CNGOF): in collaboration with the 
French Society of Anesthesiology and Intensive 
Care (SFAR). Eur J Obstet Gynecol Reprod Biol. 
2016;198:12-21. 
[DOI:10.1016/j.ejogrb.2015.12.012] [PMID] 

6. Solomon C, Collis RE, Collins PW. Haemostatic 
monitoring during postpartum haemorrhage and 
implications for management. Br J Anaesth. 2012; 
109(6):851-63. [DOI:10.1093/bja/aes361]  
[PMID] [PMCID] 

7. Endo-Kawamura N, Obata-Yasuoka M, Yagi H, 
Ohara R, Nagai Y, Mayumi M, et al. Higher D-
dimer level in the early third trimester predicts the 
occurrence of postpartum hemorrhage. J Perinat 
Med. 2016;44(5):551-6. [DOI:10.1515/jpm-2015-
0287] [PMID] 

8. Karlsson O, Jeppsson A, Thornemo M, Lafrenz H, 
Rådström M, Hellgren M. Fibrinogen plasma 
concentration before delivery is not associated 
with postpartum haemorrhage: a prospective 
observational study. Br J Anaesth. 2015;115(1): 
99-104. [DOI:10.1093/bja/aev039] [PMID] 

9. Thornton P, Douglas J. Coagulation in pregnancy. 
Best Pract Res Clin Obstet Gynaecol. 2010;24(3): 
339-52. [DOI:10.1016/j.bpobgyn.2009.11.010] 
[PMID] 

10. Collins PW, Cannings-John R, Bruynseels D, 
Mallaiah S, Dick J, Elton C, et al. 
Viscoelastometric-guided early fibrinogen 
concentrate replacement during postpartum 
haemorrhage: OBS2, a double-blind randomized 
controlled trial. Br J Anaesth. 2017;119(3):411-
21. [DOI:10.1093/bja/aex181] [PMID] 

11. Reese JA, Peck JD, Deschamps DR, McIntosh JJ, 
Knudtson EJ, Terrell DR, et al. Platelet Counts 
during Pregnancy. N Engl J Med. 2018;379(1):32-
43. [DOI:10.1056/NEJMoa1802897] [PMID]  
[PMCID] 

12. 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-
9. [DOI:10.1093/bja/aes096] [PMID] 

13. (CDC) CfDC. CDC criteria for anemia in children 
and childbearing-aged women. Morb Mortal Wkly 
Rep. 1989;38(22):400-4. 

14. Burrows RF, Kelton JG. Fetal Thrombocytopenia 
and Its Relation to Maternal Thrombocytopenia. N 
Engl J Med. 1993;329(20):1463-6.  
[DOI:10.1056/NEJM199311113292005] [PMID] 

15. Lao TT, Sahota DS, Cheng YKY, Law LW, Leung 
TY. Advanced maternal age and postpartum 
hemorrhage - risk factor or red herring? J Maternl- 
Fetal Neonatal Med. 2014;27(3):243-6.  
[DOI:10.3109/14767058.2013.807240] [PMID] 

16. Freeman H, Salmeen K, Shirazi A, Morocco S. 
Postpartum Hemorrhage and Very Advanced 

https://www.ncbi.nlm.nih.gov/pubmed/17087729
https://doi.org/10.1111/j.1538-7836.2007.02297.x
https://doi.org/10.1111/j.1538-7836.2007.02297.x
https://doi.org/10.30699/jogcr.7.4.314
https://doi.org/10.30699/jogcr.4.1.42
https://doi.org/10.3109/14647273.2010.529650
https://doi.org/10.1016/j.ejogrb.2015.12.012
https://www.ncbi.nlm.nih.gov/pubmed/26773243
https://doi.org/10.1093/bja/aes361
https://www.ncbi.nlm.nih.gov/pubmed/23075633
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3498756
https://doi.org/10.1515/jpm-2015-0287
https://doi.org/10.1515/jpm-2015-0287
https://www.ncbi.nlm.nih.gov/pubmed/26756085
https://doi.org/10.1093/bja/aev039
https://www.ncbi.nlm.nih.gov/pubmed/25788657
https://doi.org/10.1016/j.bpobgyn.2009.11.010
https://www.ncbi.nlm.nih.gov/pubmed/20097136
https://doi.org/10.1093/bja/aex181
https://www.ncbi.nlm.nih.gov/pubmed/28969312
https://doi.org/10.1056/NEJMoa1802897
https://www.ncbi.nlm.nih.gov/pubmed/29972751
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6049077
https://doi.org/10.1093/bja/aes096
https://www.ncbi.nlm.nih.gov/pubmed/22490316
https://doi.org/10.1056/NEJM199311113292005
https://www.ncbi.nlm.nih.gov/pubmed/8413457
https://doi.org/10.3109/14767058.2013.807240
https://www.ncbi.nlm.nih.gov/pubmed/23713943


165 Prognostic Effect of Fibrinogen for Postpartum Hemorrhage 

      Volume 8, March – April 2023       Journal of Obstetrics, Gynecology and Cancer Research 

Maternal Age. Obstet Gynecol. 2020 (135):142S. 
[DOI:10.1097/01.AOG.0000664820.70051.60] 

17. Cavazos-Rehg PA, Krauss MJ, Spitznagel EL, 
Bommarito K, Madden T, Olsen MA, et al. 
Maternal age and risk of labor and delivery 
complications. Matern Child Health J. 2015;19(6): 
1202-11. [DOI:10.1007/s10995-014-1624-7]  
[PMID] [PMCID] 

18. Niepraschk-von Dollen K, Bamberg C, 
Henkelmann A, Mickley L, Kaufner L, Henrich 
W, et al. Predelivery maternal fibrinogen as a 
predictor of blood loss after vaginal delivery. Arch 
Gynecol Obstet. 2016;294(4):745-51.  
[DOI:10.1007/s00404-016-4031-z] [PMID] 

19. Ende HB, Lozada MJ, Chestnut DH, Osmundson 
SS, Walden RL, Shotwell MS, et al. Risk Factors 
for Atonic Postpartum Hemorrhage: A Systematic 
Review and Meta-analysis. Obstet Gynecol. 2021; 
137(2):305-23. [PMID] [PMCID]  
[DOI:10.1097/AOG.0000000000004228]  

20. Kramer MS, Dahhou M, Vallerand D, Liston R, 
Joseph KS. Risk Factors for Postpartum 
Hemorrhage: Can We Explain the Recent 
Temporal Increase? J Obstet Gynaecol Can. 2011; 
33(8):810-9. [PMID] [DOI:10.1016/S1701-
2163(16)34984-2]  

21. Sheldon WR, Blum J, Vogel JP, Souza JP, 
Gülmezoglu AM, Winikoff B, et al. Postpartum 
haemorrhage management, risks, and maternal 
outcomes: findings from the World Health 
Organization Multicountry Survey on Maternal 
and Newborn Health. BJOG: Int J Gynaecol 
Obstet. 2014;121(s1):5-13. [DOI:10.1111/1471-
0528.12636] [PMID] 

22. Miyoshi Y, Khondowe S. Optimal parity cut-off 
values for predicting postpartum hemorrhage in 
vaginal deliveries and cesarean sections. Pan Afr 
Med J. 2020;37:336. [PMID] [PMCID]  
[DOI:10.11604/pamj.2020.37.336.24065]  

23. Al-Kadri HM, Tariq S, Tamim HM. Risk factors 
for postpartum hemorrhage among Saudi women. 
Saudi Med J. 2009;30(10):1305-10. 

24. Hoque M, Hoque E, Kader SB. Pregnancy 
complications of grandmultiparity at a rural setting 
of South Africa. Int J Reprod Biomed. 2008;6(2): 
25-31. 

25. Afolabi A, Adeyemi A. Grand-multiparity: Is it 
still an obstetric risk? Open J Obstet Gynecol. 
2013;3(04):411-5. 
[DOI:10.4236/ojog.2013.34075]  

26. Muniro Z, Tarimo C, Mahande M, Maro E, 
McHome B. Grand multiparity as a predictor of 
adverse pregnancy outcome among women who 
delivered at a tertiary hospital in Northern 
Tanzania. BMC Pregnancy Childbirth. 2019; 

19(1):1-8. [DOI:10.1186/s12884-019-2377-5]  
[PMID] [PMCID] 

27. Omotayo MO, Abioye AI, Kuyebi M, Eke AC. 
Prenatal anemia and postpartum hemorrhage risk: 
A systematic review and meta-analysis. J Obstet 
Gynaecol Res. 2021;47(8):2565-76.  
[DOI:10.1111/jog.14834] [PMID] [PMCID] 

28. Lancaster L, Barnes RFW, Correia M, Luis E, 
Boaventura I, Silva P, et al. Maternal death and 
postpartum hemorrhage in sub-Saharan Africa - A 
pilot study in metropolitan Mozambique. Res 
Pract Thromb Haemost. 2020;4(3):402-12.  
[DOI:10.1002/rth2.12311] [PMID] [PMCID] 

29. Nair M, Choudhury MK, Choudhury SS, Kakoty 
SD, Sarma UC, Webster P, et al. Association 
between maternal anaemia and pregnancy 
outcomes: a cohort study in Assam, India. BMJ 
Glob Health. 2016;1(1):e000026. [PMCID]  
[DOI:10.1136/bmjgh-2015-000026] [PMID]  

30. Butwick AJ, Walsh EM, Kuzniewicz M, Li SX, 
Escobar GJ. Patterns and predictors of severe 
postpartum anemia after Cesarean section. 
Transfusion. 2017;57(1):36-44.  
[DOI:10.1111/trf.13815] [PMID] [PMCID] 

31. Kavle JA, Stoltzfus RJ, Witter F, Tielsch JM, 
Khalfan SS, Caulfield LE. Association between 
anaemia during pregnancy and blood loss at and 
after delivery among women with vaginal births in 
Pemba Island, Zanzibar, Tanzania. J Health Popul 
Nutr. 2008;26(2):232-40. 

32. Frass KA. Postpartum hemorrhage is related to the 
hemoglobin levels at labor: Observational study. 
Alexandria J Med. 2015;51(4):333-7.  
[DOI:10.1016/j.ajme.2014.12.002] 

33. Prapawichar P, Ratinthorn A, Utriyaprasit K, 
Viwatwongkasem C. Maternal and health service 
predictors of postpartum hemorrhage across 14 
district, general and regional hospitals in Thailand. 
BMC Pregnancy Childbirth. 2020;20(1):172.  
[DOI:10.1186/s12884-020-2846-x] [PMID]  
[PMCID] 

34. Govindappagari S, Moyle K, Burwick RM. Mild 
Thrombocytopenia and Postpartum Hemorrhage 
in Nulliparous Women With Term, Singleton, 
Vertex Deliveries. Obstet Gynecol. 2020;135(6): 
1338-44. 
[DOI:10.1097/AOG.0000000000003861] [PMID] 

35. MORGAN, HS. Postpartum hemorrhage. Rocky 
Mt Med J. 1950 47(5):347-9. 

36. Carlson LM, Dotters-Katz SK, Smid MC, Manuck 
TA. How Low Is Too Low? Postpartum 
Hemorrhage Risk among Women with 
Thrombocytopenia. Am J Perinatol. 2017;34(11): 
1135-41. [DOI:10.1055/s-0037-1604194] [PMID] 

https://doi.org/10.1097/01.AOG.0000664820.70051.60
https://doi.org/10.1007/s10995-014-1624-7
https://www.ncbi.nlm.nih.gov/pubmed/25366100
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4418963
https://doi.org/10.1007/s00404-016-4031-z
https://www.ncbi.nlm.nih.gov/pubmed/26899183
https://www.ncbi.nlm.nih.gov/pubmed/33417319
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8336570
https://doi.org/10.1097/AOG.0000000000004228
https://www.ncbi.nlm.nih.gov/pubmed/21846436
https://doi.org/10.1016/S1701-2163(16)34984-2
https://doi.org/10.1016/S1701-2163(16)34984-2
https://doi.org/10.1111/1471-0528.12636
https://doi.org/10.1111/1471-0528.12636
https://www.ncbi.nlm.nih.gov/pubmed/24641530
https://www.ncbi.nlm.nih.gov/pubmed/33738024
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7934203
https://doi.org/10.11604/pamj.2020.37.336.24065
https://doi.org/10.4236/ojog.2013.34075
https://doi.org/10.1186/s12884-019-2377-5
https://www.ncbi.nlm.nih.gov/pubmed/31266457
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6604326
https://doi.org/10.1111/jog.14834
https://www.ncbi.nlm.nih.gov/pubmed/34002432
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9258034
https://doi.org/10.1002/rth2.12311
https://www.ncbi.nlm.nih.gov/pubmed/32211574
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7086466
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5321311
https://doi.org/10.1136/bmjgh-2015-000026
https://www.ncbi.nlm.nih.gov/pubmed/28588921
https://doi.org/10.1111/trf.13815
https://www.ncbi.nlm.nih.gov/pubmed/27618767
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5243180
https://doi.org/10.1016/j.ajme.2014.12.002
https://doi.org/10.1186/s12884-020-2846-x
https://www.ncbi.nlm.nih.gov/pubmed/32183723
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7079495
https://doi.org/10.1097/AOG.0000000000003861
https://www.ncbi.nlm.nih.gov/pubmed/32459425
https://doi.org/10.1055/s-0037-1604194
https://www.ncbi.nlm.nih.gov/pubmed/28683512


Maryam Sadat Hosseini et al. 166 

      Volume 8, March – April 2023       Journal of Obstetrics, Gynecology and Cancer Research 

37. van Dijk WEM, Nijdam JS, Haitjema S, de Groot 
MCH, Huisman A, Punt MC, et al. Platelet count 
and indices as postpartum hemorrhage risk factors: 
a retrospective cohort study. J Thromb Haemost. 
2021;19(11):2873-83. [DOI:10.1111/jth.15481] 
[PMID] [PMCID] 

38. Chauleur C, Cochery-Nouvellon E, Mercier E, 
Aya G, Fabbro-Peray P, Mismetti P, et al. Some 
hemostasis variables at the end of the population 
distributions are risk factors for severe postpartum 
hemorrhages. J Thromb Haemost. 2008;6(12): 
2067-74. [PMID] [DOI:10.1111/j.1538-
7836.2008.03168.x]  

39. Fukami T, Koga H, Goto M, Ando M, Matsuoka 
S, Tohyama A, et al. Incidence and risk factors for 
postpartum hemorrhage among transvaginal 
deliveries at a tertiary perinatal medical facility in 
Japan. PLoS One. 2019;14(1):e0208873. [PMID] 
[DOI:10.1371/journal.pone.0208873] [PMCID] 

40. Pubu ZM, Bianba ZM, Yang G, CyRen LM, Pubu 
DJ, Suo Lang KZ, et al. Factors Affecting the Risk 
of Postpartum Hemorrhage in Pregnant Women in 
Tibet Health Facilities. Med Sci Monit. 2021;27: 
e928568. [DOI:10.12659/MSM.928568] [PMID] 
[PMCID] 

41. Yamamura S, Yamaguchi K, Hayashi I, Nagai N, 
Sakane N, Ikeda A, et al. Postpartum hemorrhage 
is associated with neonatal body weight, pre-
pregnancy body mass index, and maternal weight 
gain. Clin Exp Obstet Gynecol. 2020;47(6):920-5. 
[DOI:10.31083/j.ceog.2020.06.5365] 

42. Nyfløt LT, Sandven I, Stray-Pedersen B, Pettersen 
S, Al-Zirqi I, Rosenberg M, et al. Risk factors for 
severe postpartum hemorrhage: a case-control 
study. BMC Pregnancy Childbirth. 2017;17(1):17. 
[DOI:10.1186/s12884-016-1217-0] [PMID]  
[PMCID] 

43. de Lloyd L, Bovington R, Kaye A, Collis RE, 
Rayment R, Sanders J, et al. Standard haemostatic 
tests following major obstetric haemorrhage. Int J 
Obstet Anesth. 2011;20(2):135-41.  
[DOI:10.1016/j.ijoa.2010.12.002] [PMID] 

44. Ducloy-Bouthors AS, Duhamel A, Kipnis E, 
Tournoys A, Prado-Dupont A, Elkalioubie A, et al. 

Postpartum haemorrhage related early increase in 
D-dimers is inhibited by tranexamic acid: 
haemostasis parameters of a randomized 
controlled open labelled trial. Br J Anaesth. 2016; 
116(5):641-8. [DOI:10.1093/bja/aew021] [PMID] 

45. Orita Y, Hamada T, Togami S, Douchi T, 
Kobayashi H. The Optimal Cutoff Level of D-
Dimer during Pregnancy to Exclude Deep Vein 
Thrombosis, and the Association between D-
Dimer and Postpartum Hemorrhage in Cesarean 
Section Patients. Kurume Med J. 2021;66(2):107-
14. [DOI:10.2739/kurumemedj.MS662003]  
[PMID] 

46. Matsunaga S, Takai Y, Seki H. Fibrinogen for the 
management of critical obstetric hemorrhage. J 
Obstet Gynaecol Res. 2019;45(1):13-21.  
[DOI:10.1111/jog.13788] [PMID] [PMCID] 

47. Cui C, Ma S, Qiao R. Prenatal Plasma Fibrinogen 
Level Predicts Postpartum Hemorrhage of Patients 
With HELLP Syndrome. Clin Appl Thromb 
Hemost. 2020;26:1076029619894057. [PMCID] 
[DOI:10.1177/1076029619894057] [PMID]  

48. Gillissen A, van den Akker T, Caram-Deelder C, 
Henriquez D, Bloemenkamp KWM, de Maat 
MPM, et al. Coagulation parameters during the 
course of severe postpartum hemorrhage: a 
nationwide retrospective cohort study. Blood Adv. 
2018;2(19):2433-42. [PMID] [PMCID]  
[DOI:10.1182/bloodadvances.2018022632]  

49. Zhu X, Tang J, Huang X, Zhou Y. Diagnostic 
value of fibrinogen combined with 
thromboelastogram in postpartum hemorrhage 
after vaginal delivery. Am J Transl Res. 2022; 
14(3):1877-83. 

50. Bateman BT, Berman MF, Riley LE, Leffert LR. 
The epidemiology of postpartum hemorrhage in a 
large, nationwide sample of deliveries. Anesth 
Analg. 2010;110(5):1368-73.  
[DOI:10.1213/ANE.0b013e3181d74898] [PMID] 

51. Yazdani SH, Bouzari Z, Majd H. Fibrinogen and 
C-Reactive-Protein Variation in Mild and Severe 
Preeclampsia. J Babol Univ Medical Sci. 2010; 
12(4):67-71 

 

How to Cite This Article:  

 

Hosseini, SM., Abtahi, D., Tajbakhsh, A., Farzaneh, F., Sayadi, S., Amjadi, N., et al. Evaluation of the Difference 
in Plasma Fibrinogen Levels Before and After Cesarean Section and its Association with Intra- and Postoperative 
Bleeding. J Obstet Gynecol Cancer Res. 2023; 8(2):157-66. 

Download citation:  
BibTeX | RIS | EndNote | Medlars | ProCite | Reference Manager | RefWorks 
 

https://doi.org/10.1111/jth.15481
https://www.ncbi.nlm.nih.gov/pubmed/34339085
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9292153
https://www.ncbi.nlm.nih.gov/pubmed/18826390
https://doi.org/10.1111/j.1538-7836.2008.03168.x
https://doi.org/10.1111/j.1538-7836.2008.03168.x
https://www.ncbi.nlm.nih.gov/pubmed/30625154
https://doi.org/10.1371/journal.pone.0208873
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6326562
https://doi.org/10.12659/MSM.928568
https://www.ncbi.nlm.nih.gov/pubmed/33579890
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7887994
https://doi.org/10.31083/j.ceog.2020.06.5365
https://doi.org/10.1186/s12884-016-1217-0
https://www.ncbi.nlm.nih.gov/pubmed/28068990
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5223545
https://doi.org/10.1016/j.ijoa.2010.12.002
https://www.ncbi.nlm.nih.gov/pubmed/21439811
https://doi.org/10.1093/bja/aew021
https://www.ncbi.nlm.nih.gov/pubmed/27106967
https://doi.org/10.2739/kurumemedj.MS662003
https://www.ncbi.nlm.nih.gov/pubmed/34135198
https://doi.org/10.1111/jog.13788
https://www.ncbi.nlm.nih.gov/pubmed/30155944
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6585962
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7273540
https://doi.org/10.1177/1076029619894057
https://www.ncbi.nlm.nih.gov/pubmed/32013532
https://www.ncbi.nlm.nih.gov/pubmed/30266818
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6177656
https://doi.org/10.1182/bloodadvances.2018022632
https://doi.org/10.1213/ANE.0b013e3181d74898
https://www.ncbi.nlm.nih.gov/pubmed/20237047
https://jogcr.com/web2export.php?a_code=A-10-313-1&sid=1&slc_lang=en&type=BibTeX
https://jogcr.com/web2export.php?a_code=A-10-313-1&sid=1&slc_lang=en&type=ris
https://jogcr.com/web2export.php?a_code=A-10-313-1&sid=1&slc_lang=en&type=EndNote
https://jogcr.com/web2export.php?a_code=A-10-313-1&sid=1&slc_lang=en&type=Medlars
https://jogcr.com/web2export.php?a_code=A-10-313-1&sid=1&slc_lang=en&type=ProCite
https://jogcr.com/web2export.php?a_code=A-10-313-1&sid=1&slc_lang=en&type=Reference_Manager
https://jogcr.com/web2export.php?a_code=A-10-313-1&sid=1&slc_lang=en&type=RefWorks

	1. Department of Obstetrics and Gynecology, Preventative Gynecology Research Center, Shahid Beheshti University of Medical Sciences, Tehran, Iran
	2. Department of Anesthesiology, Clinical Research and Development Unit, Imam Hossein Hospital, Shahid Beheshti University of Medical Sciences, Tehran, Iran
	3. Anesthesia Research Center, Department of Anesthesiology, Shahid Beheshti University of Medical Sciences, Tehran, Iran
	4. Prevention Gynecology Research Center, Shahid Beheshti University of Medical Sciences, Tehran, Iran
	5. Department of Obstetrics and Gynecology, Shahid Beheshti University of Medical Sciences, Tehran, Iran
	Introduction
	Methods
	This prospective observational study was conducted on pregnant women scheduled for non-emergency Cesarean section at a tertiary educational and treatment center. After approval by the Iran National Committee for Ethics in Biomedical Research (Code of ...
	Plasma fibrinogen levels and other coagulation factors such as PT, PTT, INR, platelets, and D-Dimer were measured 24 hours before surgery. Once patients entered the operating room, they underwent standard monitoring (noninvasive blood pressure, electr...

	Results
	Discussion
	Conclusion
	Acknowledgments
	Conflict of Interest
	Found or Financial Support
	Author’s Contributions

	References

