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Abstract
Background We report a case of afibrinogenemia in a lady, which was detected for the first time during her pregnancy.
Case A 24-year-old G4A3 was referred as a case of vaginal bleeding, after a cervical cerclage at 14 weeks of gestation. 
Elastometry targeted correction of coagulopathy was done initially, and targeted cryoprecipitate transfusion was done to 
maintain her gestation. She underwent induced vaginal delivery at 34 weeks of gestation. Fourteen days postpartum, the 
mother and child were discharged home well.
Conclusion Coagulation factor deficiency should be considered as a rare cause for RPL. Serum fibrinogen level of 50–100 mg/
dl during pregnancy seems to be a safe and adequate target to maintain in pregnant patients with afibrinogenemia.
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Introduction

Afibrinogenemia and hypofibrinogenemia, respectively, refer 
to the absence and reduced levels of fibrinogen (also known 
as coagulation factor I) in the blood, a protein that is essen-
tial in the coagulation process [1].

Afibrinogenemia is rare disorder affecting one in a mil-
lion pregnancy [2]. Affected individuals may be susceptible 

to severe bleeding episodes, particularly during infancy and 
childhood [2].

We report a case of afibrinogenemia, diagnosed during 
pregnancy, in a woman with recurrent pregnancy loss.

Case Report

A 24-year-old third gravida, with a history of three abor-
tions in the past, was referred from another hospital with 
complaints of vaginal bleeding since 2 days after a cervical 
cerclage procedure. She had undergone encirclage suspect-
ing cervical incompetence, at 14 weeks of gestation. She was 
started on progesterone, aspirin and low molecular weight 
heparin (LMHW) for her current pregnancy, in view of her 
three prior abortions.

All prior pregnancies lasted less than 6 weeks of gesta-
tion and were aborted due to bleeding. She was not diabetic 
and hypothyroid, and her antiphospholipid antibody (APLA) 
done was negative.

She had normal menstrual cycles with up to 5 days of 
bleeding. She had no menorrhagia in the past, no family 
history of bleeding disorders or any other relevant history 
of bleeding manifestations. She was born out of a non-con-
sanguineous marriage.

She reached our Emergency Department and was pale 
(Hb 5.1 g/dl) and slightly tachycardic (106/min).
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Her initial laboratory investigations showed low fibrino-
gen (< 10 mg/dl, Clauss method), prolonged prothrombin 
time (PT > 180 s) and activated partial thromboplastin time 

(aPTT > 180 s). Rotational thromboelastometry (ROTEM) 
showed poor clot formation in CT EXTEM (384 s) and pro-
longed  CTFIBTEM (> 1087 s) (Fig. 1).
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She underwent guided transfusion, initially with two units 
of packed red blood cells (PRBC) and 10 units of cryopre-
cipitate, her repeat fibrinogen was 86 mg/dl, and she was 
further transfused another 10 units of cryoprecipitate and 
two units of PRBC. Following the transfusion, her bleed 
clinically reduced. Her PT and aPTT were corrected (17.7 s 
and 24.4 s, respectively), and fibrinogen levels were 126 mg/
dl. The serial fibrinogen, PT and aPTT values were moni-
tored throughout pregnancy (Table 1).

She was further investigated, and with a provisional 
diagnosis of afibrinogenemia in pregnancy, she was given 
seven units of cryoprecipitate twice a week from 14 weeks 
until 27 weeks of gestation, and thrice a week thereafter in 
the third trimester targeting serum fibrinogen levels around 
100 mg/dl (Fig. 2).

In order to manage this particular case, a panel of doc-
tors from the department of obstetrics, transfusion medicine, 
paediatrics, anaesthesia and critical care was convened to 
make crucial decisions with regard to patient care and man-
agement. Induced vaginal delivery was planned at around 
34 weeks. From 3 days prior to her planned induction date, 
the fibrinogen levels were targeted above 200 mg/dl. At 
32 weeks, intramuscular betamethasone was administered, 
two doses, 12 h apart. At 34 weeks and 1 day of gestation, 
she was induced with extra-amniotic saline using foley’s 
catheter. Twelve hours later, intracervical instillation of 
prostaglandin E2 gel was done. Once she had a soft cervix, 
adequate contractions were maintained by augmentation 
with oxytocin, and she underwent a preterm induced vaginal 
delivery with a right mediolateral episiotomy. She delivered 
a healthy female child weighing 2.150 kgs.

The third stage was actively managed with prophylactic 
oxytocics. Bleeding was minimal. Fibrinogen levels were 
maintained around 200 mg/dl up to 3 days postpartum (PP). 
Thereafter for 14 days of hospital stay, it was maintained 
above 100 mg/d by targeted cryoprecipitate transfusion.

Her fibrinogen levels at the day of delivery, first, second 
and fourth week postpartum were 275, 103, 40 and 31 mg/
dl, respectively.

Discussion

Fibrinogen (coagulation factor 1) is a an important com-
ponent in primary and secondary haemostatic system and 
is the key substrate for thrombin in establishment of the 
fibrin mesh that aids in coagulation [1]. Afibrinogenemia 
(ORPHA98880) is a rare, autosomal recessive inherited 
bleeding disorder of fibrinogen influencing the amount of 
fibrinogen in human blood [2–4].

The incidence is quite low that factor deficiencies are 
seldom considered as causes for recurrent pregnancy 
loss(RPL) [5, 6].

Factor XIII and fibrinogen are the only clotting factors 
associated with recurrent pregnancy loss [7].

The first reported case of a successful pregnancy outcome 
in a woman with afibrinogenemia was published in 1985 [8].

Owing to the rarity of the disease and the absences of 
controlled studies, management of pregnancy with hypofi-
brinogenemia is challenging.

It can manifest anytime during the individuals lifetime, 
rarely as early as the antenatal period or commonly soon 
after birth as umbilical stump bleed [9, 10].

Due to their specific physiological characteristics, 
female patients with congenital hypofibrinogenemia may 
present with spontaneous recurrent abortion, menorrhagia, 
antepartum and postpartum haemorrhage [11, 12].

On the other hand, the patient may also remain asymp-
tomatic into their adulthood [13].

Hypofibrinogenemia is characterised by reduced amounts 
of immunoreactive fibrinogen. Heterozygous carriers of afi-
brinogenemia mutations are usually asymptomatic [13, 14].

For an obstetrician, it would be prudent to also consider 
hypo- or afibrinogenemia in an adult female as one of the 
rare causes for recurrent pregnancy loss.

Fibrinogen levels are physiologically elevated during 
pregnancy. It plays a critical role in normal development of 
foetal vascularity and in placental implantation [13, 15, 16].

Patients with afibrinogenemia have been shown to have 
successful pregnancies if treated with fibrinogen concen-
trate or cryoprecipitate [8, 11, 14, 17, 18].

In patients with afibrinogenemia, pregnancies invari-
ably end in spontaneous abortion around the fifth to sixth 
week of gestation if no therapy is given [17–19].

Fibrinogen levels above 100 mg/dl are mentioned as an 
acceptable target during pregnancy [17, 20–22].

We targeted a slightly lower serum fibrinogen level 
50–100 mg/dl, keeping in mind the risk of thrombophilia 
associated with higher levels in pregnancy [23].

The target levels were increased to above 200 mg/dl 
2 days before labour and 3 days postpartum.

Recent Cochrane systematic review of maternal and 
foetal outcomes following natural vaginal versus caesarean 

Fig. 1  ROTEM assays. Two ROTEM assays were performed: extrin-
sically activated assay with tissue factor (EXTEM), and extrinsically 
activated test with tissue factor and the platelet inhibitor cytochalasin 
D (FIBTEM). a EXTEM: extrinsically activated assay with tissue 
factor (EXTEM) showed prolonged CT and shortened A5 and A10. b 
FIBTEM: extrinsically activated test with tissue factor and the plate-
let inhibitor cytochalasin D (FIBTEM) showed no clot formation. For 
the ROTEM assays, the following variables were measured: clotting 
time (CT [s]), time taken from the start of the test to the time for clot 
until 2 mm amplitude is reached; alpha is the angle between the cen-
tral line and a tangent to the curve through 2  mm amplitude point, 
measured in degrees; A5, A10 (clot amplitude at respective min after 
the end of CT); and maximum clot firmness (MCF [mm], the maxi-
mum amplitude reached during the test). Finally, the lysis index at 
60 min (LI60 [%], clot firmness at 60 min as percentage of MCF)

◂
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section (c‐section) delivery in women with bleeding dis-
orders and carriers, does not recommend one method over 
the other. Since a randomised controlled trial for higher 
levels of evidence was unlikely to come up in such rare 
diseases, the reviewers go on to recommend that the clini-
cians need to use their clinical judgement and lower level 
evidence (e.g. from observational trials, case studies) to 
decide upon the optimal mode of delivery to ensure the 
safety of both mother and foetus [24]. Incidence of venous 
thromboembolism (VTE) after caesarean sections(CS) is 
estimated four times higher than normal vaginal deliveries 
(VD) [25].

Independent of other VTE risk factors, it is greater fol-
lowing emergency CS than following elective CS [25]. Par-
adoxical prothrombotic states with embolic complications 
are also reported in certain phenotypes of afibrinogenemic 
pregnancies [26].

Review of the literature showed preterm delivery appears 
to be more frequent in these women despite replacement 
therapy [17].

The fibrinogen requirement increases as pregnancy pro-
gresses [14]. In order to prevent abruption, a higher level 
of fibrinogen is often targeted during delivery [14, 22, 23].

Fibrinogen has a half-life of approximately 4 days in a 
normal individual [27].

The clearance during pregnancy increases as gestational 
age increases [16, 19].

The transfusion requirement to maintain the target 
50–100 mg/dl had increased from 1 transfusion a week 
to nearly 3 to 4 per week by 27 weeks of gestation in our 
patient.

Even though cryoprecipitate is a financially better option 
than fibrinogen concentrate, at approximately Rs 14,000(184 
USD) per transfusion the cost is still prohibitive for the 
patient [monthly income Rs 9000 (118 USD)] [28, 29].

The financial burden of transfusion therapy in these indi-
viduals is often left unestimated and warrants studies in low 
resource settings.

Weighing the benefits of the substitution therapy against 
the possibility of inducing thrombosis, it was decided to 
electively induce her in a controlled setting at 34 weeks of 
gestation. This decision was made by the panel constituted 
for the patient treatment, after explaining the risks and pos-
sible benefits, in consensus with the patient and her relatives.

She underwent a successful vaginal delivery with negli-
gible bleed peripartum.

Inherited disorders of fibrinogen affect either the quan-
tity (afibrinogenemia and hypofibrinogenemia) or the qual-
ity (dysfibrinogenemia) of the circulating fibrinogen or 

Table 1  Serial PT, aPTT and fibrinogen levels

PT Prothrombin time, INR international normalisation ratio, aPTT 
activated partial thromboplastin time, PND postnatal day, Sec seconds

Days Fibrinogen 
(mg/dl)

PT (s) INR aPTT (s)

14 weeks 6 days < 10 > 180 > 18 > 180
15 weeks 86 17.7 1.3 24.4
15 weeks 6 days 57 13.3 1.03 25.7
16 weeks 1 day 108 14 1 25.2
33 weeks 6 days 158 14.1 1.02 24
Day of delivery 275 11.3 0.9 22.6
PND2 260 13.6 0.93 23.9
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Fig. 2  Fibrinogen levels and cryoprecipitate transfusion. X axis: days of gestation. Y axis: S fibrinogen (mg/dl) and number of cryoprecipitate 
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both (hypodysfibrinogenemia) [27]. Hypofibrinogenemia is 
caused by homozygous or compound heterozygous mutation 
in one or another of the 3 fibrinogen genes: alpha (FGA), 
beta (FGB) or gamma (FGG) [1].

Further genetic studies are required to confirm the same 
in the patient and her family including the new-born child 
and were not done in our case due to lack of funding.

Conclusion

Coagulation factor deficiency should be considered as a rare 
cause for RPL.

Targeted cryoprecipitate transfusion to keep serum fibrin-
ogen level between 50 and 100 mg/dL during pregnancy 
seems to be safe and adequate to maintain pregnancy in 
patients with afibrinogenemia as a cause of pregnancy loss.

Planned vaginal induction of labour is an option to con-
sider over elective CS and spontaneous VD in these patients.
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