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Abstract: To investigate the role of the fibrinogen-albumin ratio (FAR.) in predicting fetal and maternal
outcomes in patients with placental abruption (PA). This study was retrospectively designed at a single
tertiary care center between June 2019 and June 2023. A total of 190 patients with PA were included. The
patients were divided into two groups based on the degree of PA. There were 54 patients in the total PA
group and 136 patients in the partial PA group. Fibrinogen levels were found to be statistically
significantly lower in the total PA group compared to partial PA group (p<0.001). There was also a
statistically significant difference in FAR results (p<0.001). Gestational age at diagnosis, gestational age
at delivery, and birth weight were lower in the total PA group (p<0.001). Intrauterine fetal loss was more
frequent in the total PA group (p<0.001). The rate of maternal admission to the intensive care unit was
also higher in the total PA group (p<0.001). Receiver operating characteristic analysis revealed that FAR
had an optimal cut-off value of 0.07, at which it predicted maternal intensive care unit admission with
82% sensitivity and 73% specificity (area under the curve=0.855; p<0.001). As the degree of PA
increases, fetal and maternal outcomes worsen. FAR was found to be lower in patients with total PA, and
it demonstrated high sensitivity in predicting adverse maternal outcomes. Being a simple and feasible
measure, FAR could assist clinicians in managing cases of PA.

Keywords: albumin, fibrinogen, fibrinogen-albumin ratio, placental abruption

Ozet: Plasenta dekolmani (PA) olan hastalarda fetal ve maternal sonuglart 6ngérmede fibrinojen-albiimin
oraninin (FAR) roliinii aragtirmak. Bu ¢alisma, Haziran 2019 ile Haziran 2023 tarihleri arasinda tek bir
tglincii basamak saglik merkezinde retrospektif olarak tasarlanmustir. Caligmaya PA'll toplam 190 hasta
dahil edilmistir. Hastalar PA derecesine gore iki gruba ayrilmigtir. Toplam PA grubunda 54 hasta ve
kismi PA grubunda 136 hasta bulunmaktadir. Fibrinojen diizeylerinin, kismi PA grubuna kiyasla toplam
PA grubunda istatistiksel olarak anlamli derecede diisiik oldugu bulunmustur (p<0,001). FAR
sonuglarinda da istatistiksel olarak anlamli bir fark bulunmustur (p<0,001). Tani anindaki gebelik yasi,
dogum anindaki gebelik yasi ve dogum agirhigi, toplam PA grubunda daha diisiik bulunmustur (p<0,001).
Intrauterin fetal kayip, toplam PA grubunda daha sik gériilmiistiir (p<0,001). Yogun bakim iinitesine anne
yatis1 oram toplam PA grubunda daha yiiksekti (p<0,001). Alict galisma karakteristigi analizi, FAR'In
0,07'lik optimum bir kesme degerine sahip oldugunu ve bu degerde %82 duyarlilik ve %73 6zgiillikle
anne yogun bakim {nitesine yatisini ongordigini ortaya koydu (egri altinda kalan alan = 0,855;
p<0,001). PA derecesi arttikca fetal ve maternal sonuglar kétiillesmektedir. FAR'm toplam PA'li hastalarda
daha diisiik oldugu ve olumsuz maternal sonuglar1 6ngérmede yiiksek duyarlilik gosterdigi bulundu. Basit
ve uygulanabilir bir dl¢iim olan FAR, klinisyenlerin PA vakalarim yonetmesine yardimer olabilir..
Anahtar Kelimeler: albiimin, fibrinojen, fibrinojen-albiimin orani, ablasyo plasenta
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Fibrinogen-Albumin Ratio in Placental Abruption

1. Introduction

Placental abruption (PA) is generally defined as the
partial or complete separation of the placenta from
the placental bed before delivery 1. It is estimated
that approximately 0.5-1% of all deliveries are
complicated by PA (1,2). Although risk factors for
PA include hypertensive disorders  during
pregnancy, low pre-pregnancy body mass index,
maternal smoking and cocaine use, assisted
reproductive techniques and uterine fibroids, the
exact cause and pathophysiology of PA remain
unclear (3).

Clinically, PA commonly presents with sudden onset
vaginal bleeding, often accompanied by abdominal
pain and uterine contractions (4). It is associated
with severe adverse fetal and maternal outcomes
such as fetal hypoxia and intrauterine fetal death,
disseminated intravascular coagulation,
hypovolemic shock, hysterectomy (5, 6). The degree
of placental separation (partial or total) determines
the severity of PA and the spectrum of adverse
outcomes (6).

Identifying a potential blood marker or index that
could predict adverse fetal and maternal outcomes
associated with PA has become a focus of interest
(7-9). Just as adverse outcomes vary with the
severity of PA, a potential blood marker or index
should also exhibit variability in maternal blood
depending on the severity of the disease. Previous
studies have demonstrated that liver function tests,
renal function tests, and blood coagulation
components in maternal blood can vary widely
depending on the severity of PA (9). One study
showed that levels of D-dimer, fibrinogen, and
fibrinogen degradation products in maternal blood
were significantly affected by the severity of PA (9).

The fibrinogen-albumin ratio (FAR.) derived from
serum fibrinogen and albumin levels, has previously
been shown to successfully predict outcomes in
various cardiovascular diseases and several cancer
types (10-12). In obstetric practice, FAR has been
used in cases of threatened abortion and recurrent
pregnancy loss, where it was observed to have a
high predictive value (13, 14).

Given that fibrinogen and fibrinogen-derived
products, D-dimer, and other coagulation factors are
affected by the severity of PA (9), we hypothesized
that FAR could predict the severity of this condition
prenatally. To the best of our knowledge, no study
has yet examined the role of FAR in predicting
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adverse fetal and maternal outcomes in patients with
PA. The current study aimed to investigate the

predictive ability of FAR for fetal and maternal
outcomes influenced by the severity of PA.

2. Materials and Methods

This study was designed retrospectively at a tertiary
care hospital. It included patients diagnosed with PA
at 24-40 weeks of gestation, who were followed up
and treated at the High-Risk Pregnancy Department
of Ankara City Hospital between June 2019 and
June 2023. Ethical approval for the study was
obtained from the Ethics Committee of Ankara City
Hospital (approval number: E2-23-5174). All
procedures throughout the study adhered to the
principles of the Declaration of Helsinki.

Patients diagnosed with PA included in the study
were classified into two groups. The first group
consisted of patients with confirmed total PA, where
the placenta had completely separated before
delivery. The second group included patients with
confirmed partial PA, where only a partial
separation of the placenta was observed before
delivery. Diagnostic confirmation and group
classification were undertaken retrospectively by
comparing ultrasonographic findings obtained at the
time of diagnosis with the records of PA observed
during delivery (either vaginal or cesarean section),
as documented by the surgeon or midwife.

The gestational age of the patients was
retrospectively correlated based on the crown-rump
length measurements taken during the first-trimester
ultrasound. For each patient included in the study,
clinical and demographic data, such as age, parity,
gravidity, body mass index (BMI), gestational age at
PA diagnosis, extensive liver function tests,
complete blood count, spot urine test results,
fibrinogen and albumin levels, gestational age at
delivery, birth weight, neonatal information,
umbilical artery pH and base excess (BE),
intrauterine fetal loss rates, maternal intensive care
unit (ICU) admission rates, and neonatal ICU
(NICU)  admission  rates, were collected
retrospectively from the hospital database. FAR was
calculated by dividing fibrinogen by albumin.

Patients with multiple pregnancies, those with
known major fetal chromosomal or structural
anomalies, and those with incomplete or inaccessible
data were excluded from the study.
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Data analysis was performed using SPSS v. 22.0
(SPSS Inc., Chicago, IL, USA). The Kolmogorov-
Smirnov and Shapiro-Wilk tests were used to assess
the normality of data distribution. Student’s t-test
and the Mann-Whitney U-test were used to compare
normally and non-normally distributed variables,
respectively. Descriptive analyses for non-normally
distributed variables were presented using median
and minimum-maximum values. The chi-square test
was conducted to compare categorical variables. The
receiver operating characteristic curve was utilized
to determine the cut-off value of FAR in predicting
maternal ICU admission. All statistical analyses
were two-tailed, and a p-value of <0.05 was
considered statistically significant.

3. Results

The study included a total of 190 patients with PA.
Based on the degree of PA, the patients were divided
into two groups. There were 54 patients in the total
PA group and 136 patients in the partial PA group.
Table 1 presents the clinical-demographic
characteristic, laboratory results, obstetric outcome
and FAR values of the study groups.

No significant differences were found between the
groups in terms of age, gravidity, parity, abortion
rates, or BMI. Creatinine levels were higher in total
PA group (p = 0.003).

During hospitalization, there was a statistically
significant difference between the hemoglobin levels
of the two groups (p = 0.025). The pH values of
umbilical cord arterial blood were statistically
significantly lower in the total PA group (p = 0.008).
The rate of NICU admission was higher in the total
PA group (p < 0.001). Intrauterine fetal loss was
more frequent in the total PA group, which was
statistically significant (p < 0.001) (Table 1).

Fibrinogen levels statistically significantly differed
between the total and partial PA groups (p < 0.001).
Gestational age at diagnosis, gestational age at
delivery, and birth weight were lower in the total PA
group (p < 0.001). There was also a statistically
significant difference between the FAR values of the
groups (p < 0.001). Concerning maternal ICU
admission rates, the total PA group had a higher rate
of maternal ICU admission (p < 0.001) (Table 1).

Table 1. Obstetric, clinical, and laboratory analysis results of patients with placental abruption

Total placental abruption

Partial placental abruption

Variables (n=54) (n=136) p-value
Age (n) 27.1 (16-42) 28.05 (17-44) 0.595
Gravida (n) 2.39 (1-6) 2.21 (1-6) 0.780
Parity (n) 0.86 (0-3) 0.96 (0-4) 0.895
Miscarriage (n) 0.50 (0-4) 0.27 (0-5) 0.823
BMI (kg/m?) 31.12 (22.6-45.4) 30.16 (20.9-44.3) 0.316
Gestational week at  29.58 (22.6-36.6) 34.34 (21.0-39.3) <0.001
delivery
Albumin (g/dL) 35.39 (21.0-46.0) 36.36 (26.0-46.0) 0.126
Fibrinogen (mg/dL) 3.42 (0.6-7.6) 4.32(2.3-8.1) <0.001
Hemoglobin (g/dL) 9.8 (5.1-13.8) 11.1 (6.0-14.9) 0.025
Platelet count (x10%L) 244.8 (22.0-687.0) 261.0 (129.0-494.0) 0.051
Aspartate aminotransferase  23.5 (11.0-115.5) 20.0 (7.0-62.0) 0.053
(VL)
Alanine  aminotransferase  16.0 (6.0-101.0) 14.0 (7.0-123.0) 0.709
(VL)
Total bilirubin (mg/dL) 0.4 (0.0-2.3) 0.4 (0.2-63.0) 0.654
Direct bilirubin (mg/dL) 0.1(0.1-1.0) 0.1 (0.0-0.6) 0.695
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Creatinine (mg/dL) 0.53 (0.2-21.0) 0.49 (0.3-0.87) 0.003

First-minute Apgar score 0.0 (0.0-6.0) 6.0 (1.0-8.0) <0.001
Fifth-minute Apgar score 0.0 (0.0-8.0) 8.0 (3.0-9.0) <0.001
Birth week 29.58 (22.6-36.6) 34.34 (21.0-39.3) <0.001
Birth weight (g) 1350 (410-3070) 2150 (660-4040) <0.001
UA pH 6.8 (5.6-7.41) 7.1 (6.5-7.45) 0.008

UA BE (mmol/L) 8.0 (2.5-26.5) 4.8 (0.4-34.5) 0.210

NICU 68.5% (37/54) 44.9% (61/136) <0.001
Intrauterine fetal loss 33 (61.1%) 19 (0.13%) <0.001
FAR 0.08 (0.02-0.15) 0.10 (0.02-0.20) <0.001
Maternal ICU 17 (31.5) 5 (3.7%) <0.001

BMI: Body mass index, BE: base excess, FAR: Fibrinogen-Albumin Ratio, NICU: neonatal intensive care unit, UA: umbilical artery

Upon analyzing the distribution of cases by trimester, it was determined that 81.1% (154/190) of the PA
cases occurred in the third trimester, while 18.9% (36/190) occurred in the second trimester (p < 0.001). In
addition, of the total PA cases, 59.3% (32/54) occurred in the third trimester and 40.7% (22/54) in the second
trimester (p < 0.001) (Table 2).

Table 2. Distribution of patients by the degree of placental abruption and trimester

Trimester
Degree of placental abruption Second Third Total p-value
Total 22 32 54
40.7% 59.3% 100.0% <0.001
Partial 14 122 136
10.3% 89.7% 100.0%
Total 36 154 190
18.9% 81.1% 100.0%

ROC analysis revealed that the optimal cut-off value of FAR 0.07 for predicting maternal ICU admission
was 0.07, at which it had 82% sensitivity and 73% specificity (area under the curve = 0.855; p < 0.001)
(Figure 1).
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4. Discussion

In this study, we investigated the role of FAR in
predicting adverse fetal and maternal outcomes in
patients with PA. We evaluated adverse outcomes
by dividing all patients into two groups: total PA and
partial PA. The results showed that fetal and
maternal outcomes were worse in the total PA group
compared to the partial PA group. In other words, as
the extent of PA increased, the likelihood of adverse
fetal and maternal outcomes also increased. We
determined that fibrinogen levels were lower in the
total PA group, which resulted in lower FAR values
compared to the partial PA group. We found that
FAR predicted maternal ICU admission with a
sensitivity of 82% and a specificity of 73%.

PA is an obstetric emergency that develops suddenly
and is associated with severe fetal and maternal
outcomes (15). The extent of placental separation
has been directly linked to fetal and maternal
outcomes (5, 16). Ultrasonographic examination is
commonly used in the diagnosis of PA and in
predicting the extent of abruption (17). However,
challenges arise when placental location and
periplacental hemorrhage appear similar to the
placenta in the early stages, making diagnosis and
estimation difficult (17, 18).

Various blood parameters have been investigated to
predict adverse fetal and maternal outcomes in
patients with PA. We consider that markers that
change in response to the extent of PA might be
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more sensitive in predicting adverse outcomes. Su et
al. demonstrated that fibrinogen levels decreased
with increasing PA severity, while albumin levels
were also affected (9). In another study, Wang et al.
found that pre-delivery  fibrinogen levels
successfully predicted adverse maternal and neonatal
outcomes in patients with PA (7). Similarly, a recent
study demonstrated the predictive ability of pre-
delivery fibrinogen levels for the severity of this
condition (8). In the current study, as the degree of
PA increased, fibrinogen levels decreased, which is
consistent with the findings of Koroglu et al. (8).
The primary determinant of clinical severity in PA
and a direct indicator of adverse fetal and maternal
outcomes is the degree of PA and the resulting
hemorrhage (19).

Fibrinogen levels and FAR values have been used to
predict disease severity and adverse outcomes in
various diseases where both fibrinogen and albumin
levels are affected (8, 9). FAR has been used and
proven to have predictive value for disease severity
or adverse outcomes in many types of cancer,
cardiovascular diseases, autoimmune diseases, and
neurological conditions (11, 12, 20, 21). The use of
FAR has also become more widespread in obstetric
practice. Ren et al. retrospectively used FAR to
predict the severity of preeclampsia and found it to
be effective (22). A recent study examined the
ability of FAR to predict recurrent pregnancy loss,
and authors reported it can predict recurrent
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pregnancy loss with 79.5% sensitivity and 88.3%
specificity (14). Our study is the first in the literature
to examine the use of FAR in predicting adverse
fetal and maternal outcomes in patients with PA.
Similar to the studies mentioned above, FAR in our
study showed high sensitivity and specificity in
predicting adverse maternal outcomes and predicted
maternal ICU admission with 83% sensitivity.

Another finding of our study was that as the degree
of PA increased, FAR values decreased, which was
related to the decrease in fibrinogen levels. This
finding is consistent with the literature that prenatal
fibrinogen level is a predictor of the severity of
placental abruption(8). In cases of PA, the impact on
the fetus ranges in a wide spectrum from fetal
distress to fetal death. Fetal hypoxia, low umbilical
artery pH values, low Apgar scores, and increased
NICU admission rates are common. Tikkanen et al.
demonstrated PA as one of the leading causes of
perinatal death. Despite improvements in obstetric
care over the years, adverse outcomes in PA remain
significant (23). Su et al. presented fetal outcomes in
patients with PA based on the degree of abruption
and reported that as the degree of abruption
increased, the rates of stillbirth and low first- and

REFERENCES
1. Brandt JS, Ananth CV. Placental abruption at near-
term and term gestations: pathophysiology,
epidemiology, diagnosis, and management. Am J
Obstet Gynecol. 2023;228(5s):5S1313-51329.
Tikkanen M. Placental abruption: epidemiology, risk
factors and consequences. Acta Obstet Gynecol
Scand. 2011;90(2):140-149.
Jenabi E, Salimi Z, Ayubi E, Bashirian S, Salehi
AM. The environmental risk factors prior to
conception associated with placental abruption: an
umbrella review. Syst Rev. 2022;11(1):55.
Tikkanen M, Nuutila M, Hiilesmaa V, Paavonen J,
Ylikorkala O. Clinical presentation and risk factors
of placental abruption. Acta Obstet Gynecol Scand.
2006;85(6):700-705.
Alouini S, Valery A, Lemaire B, Evrard ML, Belin
O. Diagnosis and Management of Pregnant Women
With Placental Abruption and Neonatal Outcomes.
Cureus. 2022;14(1):e21120.
Levy M, Gonen N, Kovo M, Schreiber L, Marom O,
Barda G, et al. Does macroscopic estimation of the
extent of placental abruption correlate with
pregnancy outcomes? Eur J Obstet Gynecol Reprod
Biol. 2020;254:188-194.
Wang L, Matsunaga S, Mikami Y, Takai Y, Terui K,
Seki H. Pre-delivery fibrinogen predicts adverse
maternal or neonatal outcomes in patients with
placental abruption. J Obstet Gynaecol Res.
2016;42(7):796-802.
Koroglu N, Tayyar A, Soydar A, Albayrak N, Aydin
T, Cetin BA. Pre-delivery fibrinogen level is a

73

fifth-minute Apgar scores increased, but no
differences were found in birth weight or NICU
admission rates based on the degree of abruption (9).
The adverse fetal outcomes observed in the current
study were similar to those in the studies mentioned
above. However, unlike Su et al., we found that
NICU admission rates increased with the degree of
abruption, while fetal weight was lower in total PA
cases.

The limitations of this study include its retrospective
and single-center design and the limited number of
patients in each group. Another limitation is that
placental pathology results of patients with PA were
not included in the study. We plan to conduct
another study that includes placental pathology
results to evaluate diagnostic correlations.

This study showed that patients with total PA had
lower FAR values due to decreased fibrinogen
levels. We also determined that FAR successfully
predicted adverse maternal outcomes with high
sensitivity. Future prospective studies involving
larger patient cohorts will help confirm these
findings and support the routine use of FAR in
clinical practice.

predictor for severity of placental abruption. Eur J
Obstet Gynecol Reprod Biol X. 2023;20:100264.
SuJ, Yang Y, Cao Y, Yin Z. The predictive value of
pre-delivery laboratory test results for the severity of
placental abruption and pregnancy outcome.
Placenta. 2021;103:220-225.

Xu Q, Zhu C, Zhang Q, Hu Z, Ji K, Qian L.
Association between fibrinogen-to-albumin ratio
and prognosis of patients with heart failure. Eur J
Clin Invest. 2023;53(10):e14049.

Sawatani T, Shirakabe A, Shighihara S, Nishigoori
S, Kiuchi K, Tani K, et al. Fibrinogen-to-Albumin
Ratio in Patients with Acute Heart Failure. Int Heart
J. 2024,65(4):638-649.

FuY, YuY, Zhou Y, Li T, Xie Y, Wang Y, et al.
The fibrinogen-albumin ratio as a novel prognostic
factor for elderly patients with osteosarcoma.
Medicine (Baltimore). 2023;102(36):e34926.

Usta CS, Atik TK, Ozcaglayan R, Bulbul CB,
Camili FE, Adali E. Does the fibrinogen/albumin
ratio predict the prognosis of pregnancies with
abortus imminens? Saudi Med J. 2021;42(3):255-
263.

Cimsir MT, Yildiz MS. Could fibrinogen to albumin
ratio be a predictive marker for recurrent pregnancy
loss. Int J Clin Pract. 2021;75(10):e14520.

Hladky K, Yankowitz J, Hansen WF. Placental
abruption. Obstet Gynecol Surv. 2002;57(5):299-
305.

Downes KL, Grantz KL, Shenassa ED. Maternal,
Labor, Delivery, and Perinatal Outcomes Associated

10.

11.

12.

13.

14.

15.

16.



17.

18.

19.

20.

21.

22.

23.

Osmangazi Tip Dergisi, 2026

with Placental Abruption: A Systematic Review.
Am J Perinatol. 2017;34(10):935-957.

Suzuki R, Furuya N, Hasegawa J, Homma C,
lwahata Y, Suzuki N. Ultrasonographic findings of
placental  abruption  observed on  superb
microvascular imaging. Taiwan J Obstet Gynecol.
2022;61(4):713-716.

Fadl SA, Linnau KF, Dighe MK. Placental abruption
and hemorrhage-review of imaging appearance.
Emerg Radiol. 2019;26(1):87-97.

Ananth CV, Lavery JA, Vintzileos AM, Skupski
DW, Varner M, Saade G, et al. Severe placental
abruption: clinical definition and associations with
maternal complications. Am J Obstet Gynecol.
2016;214(2):272.e271-272.e279.

Cicekli E, Sayan S, Kotan D. Availability of
Fibrinogen/Albumin ratio in MS attack. Mult Scler
Relat Disord. 2022;60:103674.

Lee LE, Pyo JY, Ahn SS, Song JJ, Park YB, Lee
SW. Fibrinogen to albumin ratio reflects the activity
of antineutrophil cytoplasmic antibody-associated
vasculitis. J Clin Lab Anal. 2021;35(4):e23731.

Ren H, Liu W, Niu A, Zhao X. Fibrinogen to
albumin ratio, a novel serum indicator for evaluating
the severity of preeclampsia; A single-center
retrospective  study.  Medicine  (Baltimore).
2023;102(13):e33419.

Tikkanen M, Luukkaala T, Gissler M, Ritvanen A,
Ylikorkala O, Paavonen J, et al. Decreasing
perinatal mortality in placental abruption. Acta
Obstet Gynecol Scand. 2013;92(3):298-305.

©Copyright 2026 by Osmangazi Tip Dergisi - Available online at tip.ogu.edu.tr©Telif Hakki 2026ESOGU Tip Fakiiltesi - Makale metnine dergipark.org.tr/otdweb

sayfasindan ulasilabilir.

74



http://www.cocukenfeksiyon.org/
http://www.cocukenfeksiyon.org/

