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Abstract
Background: Fibrinogen (Factor I) is an essential factor in 
the coagulation cascade. The activation of prothrombin to 
thrombin by Factor X is followed by the activation of fibrin-
ogen. In turn, thrombin converts fibrinogen to fibrin, which 
is the end target of both extrinsic and intrinsic pathways. A 
deficiency in fibrinogen results in the tendency to bleed [1]. 

Congenital afibrinogenemia is a rare bleeding disorder. Hem-
orrhagic manifestations vary from minimal to catastrophic 
bleed. It may include fatal umbilical cord hemorrhage as the 
first disease manifestation. In later life, the disorder may be 
associated with bleeding from mucosal surfaces including ep-
istaxis, menorrhagia, gastrointestinal bleeding, hemorrhage 
into muscles and joints and intracranial bleeding, spontaneous 
abortions, and/or spontaneous splenic rupture. Thrombotic 
manifestations can also occur from impaired thrombin inhibi-
tion. Due to its rarity and the lack of clinical practice guidelines 
in the management of congenital afibrinogenemia, this case 
report can be a potential starting point to provide a high quality 
of evidence to manage such patients.

Case report: We describe two cases, who are sisters, of 
congenital afibrinogenemia. Case A is a 14-years-old girl 
while her sister (case B) is now 2-years-old and 9-months-
old. Both of them were diagnosed with congenital afibrino-
genemia. They both presented with bleeding from several 
orifices and showed a marvelous response to weekly in-
fusions of fibrinogen concentrate as a preventive program 
with no breakthrough bleeding.

Conclusion: A weekly infused Human Fibrinogen Con-
centrate can be a potential target therapy for patients with 
congenital afibrinogenemia who failed to respond to con-
ventional therapy with cryoprecipitate. Further placebo-con-
trolled studies are required to generalize this conclusion.
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Background

Fibrinogen (Factor I) is a blood plasma glycoprotein 
of 340 kDa size that is synthesized by the liver. Its struc-
ture is composed of three polypeptide chains, i.e., al-
pha, beta, and gamma chains that interact with each 
other to form the hexametric structure [1]. A separate 
gene encodes each polypeptide; α polypeptide is en-
coded by FGA, a β polypeptide is encoded by FGB, γ 
polypeptide is encoded by FGG [2]. Fibrinogen is essen-
tial for hemostasis [3].

The activation of prothrombin to thrombin by Fac-
tor X results in the conversion of fibrinogen to fibrin, 
which is the end target of both extrinsic and intrinsic 
pathways. Deficiency of fibrinogen results in increased 
bleeding or functional problems, which may result in 
further hemorrhage or thrombosis. These disorders 
can be quantitative defects such as afibrinogenemia or 
hypofibrinogenemia, or qualitative defects such as dys-
fibrinogenemia [4].

Congenital afibrinogenemia is a rare bleeding disor-
der. As mentioned earlier, fibrinogen is the precursor 
of fibrin, which is the major protein of blood clots [5]. 
There are more than 40 mutations located in fibrinogen 
genes, FGA, FGB, and FGG that can cause congenital 
afibrinogenemia. The vast majority of mutations have 
been reported in FGA gene [6]. The normal level of fi-
brinogen in the blood is from 2 to 4 g/L. A few case re-
ports have revealed that thrombosis is associated with 
afibrinogenemia [1]. In congenital afibrinogenemia, the 
bleeding varies in severity, from mild to life-threaten-
ing. Bleeding affecting the head, neck, and abdomen, 
which usually occur following injury or can happen 
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right leg swelling (See Table 1 for investigations). After 
establishing a diagnosis of congenital afibrinogenemia 
provided by the absence of circulating fibrinogen, a plan 
of management was initiated in the form of five units 
of cryoprecipitate to be administrated over 30 minutes. 
No allergic reaction was noted, and she had stable vi-
tal signs. She was adherent to this regimen for seven 
years. She subsequently developed an allergic reaction 
to cryoprecipitate with episodic attacks (variable fre-
quency and seriousness) of bleeding later on. A major 
life-threatening intracranial bleeding was noted that 
necessitated a change in the management plan. On Feb-
ruary 2013, the patient was started on the preventive 
program after a catastrophic intracranial bleed. A 70 
mg/kg of fibrinogen concentrate (Haemocomplettan-P 
from CSL Behring) was used as a slow IV infusion, on 
a weekly basis with serial follow-up until July 2016. No 
evidence of recurrent hospitalization or breakthrough 
bleeding has been since noted.

Case B

Case B is a female aged 2 years and 9 months with 
congenital afibrinogenemia. She was born full term with 
unremarkable antenatal history and a birth weight of 
around 3.5 kg. She was subsequently discharged along 
with her mother in a good status after 24 hours.

At the age of 6 days, she presented to pediatric emer-
gency room with complaints of bleeding from umbilicus 
noticed by her mother one day prior to admission. The 
bleeding started suddenly with a spot on the diaper, 
which increased progressively until the whole diaper 
was soaked with blood. No pus or other discharges were 
noted in the umbilicus. No history of bleeding from oth-

spontaneously, should be given immediate treatment. 
Intracranial hemorrhage may manifest as a headache, 
visual problems, fainting, convulsion, or loss of fine mo-
tor skills.

Intrathoracic bleeding can present as chest pain, 
difficulty in breathing, coughing or having hemoptysis. 
Intraabdominal hemorrhage can cause pain in the ab-
domen or the lower back and can also cause nausea, 
vomiting, and blood in urine or stool. There are other 
kinds of bleeding that not necessarily life threatening 
but for which treatment is necessary such as mild soft 
tissue bleeding and mild bleeding in the joints [1,7]. Afi-
brinogenemia, which is the rarest and most severe form 
of fibrinogen, is diagnosed when the fibrinogen level 
falls below < 0.2 g /L. Hypofibrinogenemia, usually mild-
er than afibrinogenemia, is diagnosed when the fibrin-
ogen level is between 0.2 - 0.8 g/l. Dysfibrinogenemia, 
a functional disorder of fibrinogen, is usually diagnosed 
using Thrombin Time Test; the Prolongation of Throm-
bin Time (Thrombin Clotting Time) in the absence of any 
anticoagulation and normal levels of fibrinogen strongly 
suggest dysfibrinogenemia.

Case Report

We describe two cases of congenital afibrinogene-
mia as case A and case B as follows:

Case A

Case A is a female, who is now 14-years-old, with 
congenital afibrinogenemia. In March 2006, she first 
presented with fever and right leg swelling for 2 days 
at the age of 4 years. Her examination revealed nor-
mal findings with no obvious pallor or bleed except for 

Table 1: The given and normal parameters of case A.

Parameters Patient’s value Reference range
CBC 11.9 (g/dL) 11.5-15 (g/dL)
Platelets 560 (× 103/µL) 150-450 (× 103/µL)
MCV 75 (fl) 70-86 (fl)
MCH 24.7 (pg) 23-31 (pg)
MCHC 33.4 (%) 30-36 (%)
Hematocrit 32.9 (%) 42.0-60 (%)
RBC count 4.45 (× 106/µL) 3.90-5.30 (× 106/µL)
WBC 9.5 (× 103/µL) 5.5-15.5 (× 103/µL)
Total bilirubin 3 mg/dL < 1.0 mg/dL
Alkaline phosphatase 23 U/L 96 - 297 U/L
Albumin 4.3 g/dL 3.8 - 5.4 g/dL
Anion gap 16 8 - 12
Co2 22 mmHg 35 - 60 mmHg
K+ 4.2 mmol/L 3.5 - 5.8 mmol/L
Na+ 142 mEq/L 135 - 145 mEq/L
Creatinie 42 (mol/L) 17.7 - 61.9 (mol/L)
Erythrocyte sedimentation rate 1 mm/hr 3 - 13 mm/hr
Blood film result Platelets appear high. With target cell, anisocytosis

No promyelocyte, myelocyte, metamyelocyte band, Basophil

Not Applicable

RDW 16.7% 11.5 - 15%
Platelets function analysis 133 with no aggregation 62 - 100 seconds
von Willebrand factor 115.5% 50 - 150%
Fibrinogen 0 150 - 400 mg/dL
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of fibrinogen, but methylene blue/visible light treat-
ment of cryoprecipitate may reduce the fibrinogen lev-
el by 40% [9]. Each unit of cryoprecipitate contains 140 
mg of Fibrinogen. Classically, virally-inactivated FFP is 
preferred over non-virally inactivated cryoprecipitate 
[9,10]. Compared to cryoprecipitate, HFC offers more 
benefits in terms of purity, accuracy of dosing, feasibili-
ty of administration, and improved safety [9].

The management of thrombosis in the background 
of congenital afibrinogenemia is a real challenge for 
physicians due to the bleeding tendency. Some experts 
recommend using a dual therapy that targets both the 
thrombosis and afibrinogenemia by introducing low-
dose heparin with fibrinogen concentrate [11]. How-
ever, Haemocomplettan does have a half-life similar to 
the physiological fibrinogen in a normal individual that 
ranges from 2.5 to 5.2 days with an average of 3.4 days 
among patients who received fibrinogen concentrate. 
The recommended dosage to adequately replace fibrin-
ogen level in the case of congenital afibrinogenemia is 
as follows:

Dose (g) = 0.7* desired increment (g/L) × (1 - Hema-
tocrit)

*patient’s weight in Kg [8].

Several preventive measures have been proposed 
to prevent the occurrence of catastrophic bleeding in 
patients with congenital afibrinogenemia [12]. A weekly 
infusion is a widely accepted regimen for treating he-
matologist, but monthly and every 2 weeks regimens 
have also been used [10]. Surprisingly, the frequency 
of bleeding among the group who enrolled in the pre-
ventive program is the same as the group who received 
the replacement therapy on-demand [12]. The desired 
therapeutic target is to maintain the level of fibrinogen 
above 0.5 g/L [13]. A prophylactic infusion is not recom-
mended in naïve patients with no history of catastroph-
ic bleeding due to the high risk of exposure to blood-
borne diseases, allergic reactions, and thrombotic com-
plications [13].

In our case, we have two patients, who are sisters, 
diagnosed with congenital afibrinogenemia. The older 
one is a 14-year-old with a history of intracranial hem-
orrhage. The younger one is aged 2 years and 9 months 
and was diagnosed with congenital afibrinogenemia af-
ter suffering from umbilical cord bleeding in the neo-
natal period. Both were treated initially with FFP and 
cryoprecipitate. Lately, and for the last 2 years, they 
have been treated symptomatically and prophylactical-
ly with plasma-derived fibrinogen concentrate (Haemo-
complettan-P from CSL Behring). The dose for the older 
one is 70 mg/kg per dose once every week (1.5 g) while 
for the younger one is also 70 mg/kg/dose per week (0.5 
g/L). Both of them responded well to the treatment. 
There was no documented breakthrough bleeding while 
on prophylaxis.

er orifices in the mouth (gum) or in the urethra (urine) 
or per rectum (stools). There were no other associated 
symptoms; specifically, no fever, skin rash, or history of 
trauma was observed. Family history showed that par-
ents are first degree relatives, indicating a positive con-
sanguinity. She has an older sister who was diagnosed 
with severe congenital afibrinogenemia (case A).

Physical examination revealed stable vital signs with 
no tachycardia, hypotension, or tachypnea. Umbilicus 
exam showed red and erythematous umbilicus. There 
was blood oozing from the umbilicus. Blood work at that 
time showed hemoglobin level of 14.1 g/dL and platelet 
count was 387 × 103/µL. Fibrinogen was 0. Prothrombin 
time, international normalized ratio, and partial throm-
boplastin time were all prolonged. She was admitted to 
the pediatric medical ward when she was transferred 
to the pediatric intensive care unit, where she received 
1 unit of cryoprecipitate with repeated doses of Fresh 
Frozen Plasma (FFP). After one dose of FFP, her fibrin-
ogen level rose to 32 mg/dl. Bleeding stopped after 
several doses of FFP. One day after, she had a head 
ultrasound, which showed no evidence of intracranial 
bleeding. After stabilizing the patient, she was booked 
for hematology and thrombosis clinic. She experienced 
multiple episodes of bleedings and was seen by hema-
tology service. In light of her recurrent bleeding and ad-
mission, a decision was made to start her on primary 
prevention program, which consists of weekly infusions 
of fibrinogen concentrates as her older sister. An adjust-
ed dose of her weight is 0.5 g/L weekly (approximately 
70 mg/kg IV). Until July 2016, no breakthrough bleeding 
has been noted with an excellent adherence to preven-
tion program for both cases.

Discussion

Congenital afibrinogenemia is an autosomal reces-
sive condition that was described first in 1920 [7]. Since 
then, more than 150 cases have been reported in the 
literature. The genes involved in this disorder are locat-
ed on chromosome 4 (q26- q28) and are associated with 
various types of mutations [7].

The mainstay treatment for fibrinogen disorder is 
human fibrinogen concentrate (HFC) [8]. Hemostasis 
can be maintained by replacing fibrinogen to a level of 
more than 0.8 g/L. If there is a minor bleeding, the aim 
is to increase fibrinogen up to 1 g/L; in case of serious 
bleeding or prior to surgery, the level of fibrinogen is 
increased up to 2 g/L [8]. There are five commercially 
available fibrinogens concentrates: Haemocomplettan® 
P (CSL Behring, Marburg, Germany), which was used in 
our cases, Clottagen® and FIBRINOGEN T1® (LFB, Les 
Ulis, France), Fibrinogen HT® (Genesis, Osaka, Japan) 
and FibroRAAS® (Shangai RAAS, Shangai, China) [8]. 
Cryoprecipitate or FFP can be an alternative in emer-
gency settings when the fibrinogen concentrate is not 
available [8]. Cryoprecipitate has higher concentrations 
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most 4: 1634-1637.
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ital quantitative fibrinogen disorders: a Delphi consensus. 
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Conclusion

Due to the high prevalence of consanguineous mar-
riage in the Middle East and North Africa, high-quality 
evidence and clinical practice guidelines should be avail-
able to facilitate the clinician to take an evidence-based 
decision that ensures a better quality of care for patients 
with fibrinogenic disorders. Advances in diagnostic and 
preventive measures will improve the management of 
these patients in future.

Conflict of Interest

The authors declare that there are no conflicts of in-
terest.

Funding Statement

The authors declare that no funding institution has 
supported this work.

Ethical Approval

The consent was obtained from the mother of both 
sisters to publish the two cases for educational purpos-
es.

References
1. Al-Mondhiry H, Ehmann WC (1994) Congenital afibrino-

genemia. American Journal of Hematology 46: 343-347.

2. Asselta R, Duga S, Tenchini ML (2006) The molecular ba-
sis of quantitative fibrinogen disorders. J Thromb Haemost 
4: 2115-2129.

3. Naz A, Biswas A, Khan TN, Goodeve A, Ahmed N, et al. 
(2017) Identification of novel mutations in congenital afi-
brinogenemia patients and molecular modeling of mis-
sense mutations in Pakistani population. Thromb J 15: 24.

4. Neerman-Arbez M, de Moerloose P (2007) Mutations in the 
fibrinogen gene cluster accounting for congenital afibrino-

https://doi.org/10.23937/2378-3656/1410196
https://www.ncbi.nlm.nih.gov/pubmed/17295221
https://www.ncbi.nlm.nih.gov/pubmed/17295221
https://www.ncbi.nlm.nih.gov/pubmed/2986113
https://www.ncbi.nlm.nih.gov/pubmed/2986113
https://www.ncbi.nlm.nih.gov/pubmed/2986113
https://www.ncbi.nlm.nih.gov/pubmed/2986113
https://www.ncbi.nlm.nih.gov/pubmed/2986113
https://www.ncbi.nlm.nih.gov/pubmed/2910912
https://www.ncbi.nlm.nih.gov/pubmed/2910912
https://www.ncbi.nlm.nih.gov/pubmed/2910912
https://www.ncbi.nlm.nih.gov/pubmed/2910912
https://www.ncbi.nlm.nih.gov/pubmed/21965371
https://www.ncbi.nlm.nih.gov/pubmed/21965371
https://www.ncbi.nlm.nih.gov/pubmed/21965371
https://www.ncbi.nlm.nih.gov/pubmed/21965371
https://www.ncbi.nlm.nih.gov/pubmed/18549327
https://www.ncbi.nlm.nih.gov/pubmed/18549327
https://www.ncbi.nlm.nih.gov/pubmed/18549327
https://www.ncbi.nlm.nih.gov/pubmed/21711446
https://www.ncbi.nlm.nih.gov/pubmed/21711446
https://www.ncbi.nlm.nih.gov/pubmed/21711446
https://www.ncbi.nlm.nih.gov/pubmed/18422612
https://www.ncbi.nlm.nih.gov/pubmed/18422612
https://www.ncbi.nlm.nih.gov/pubmed/18422612
https://www.ncbi.nlm.nih.gov/pubmed/18422612
https://www.ncbi.nlm.nih.gov/pubmed/18422612
https://www.ncbi.nlm.nih.gov/pubmed/18422612
https://www.ncbi.nlm.nih.gov/pubmed/8357104
https://www.ncbi.nlm.nih.gov/pubmed/8357104
https://www.ncbi.nlm.nih.gov/pubmed/8357104
https://www.ncbi.nlm.nih.gov/pubmed/8357104
https://www.ncbi.nlm.nih.gov/pubmed/16839371
https://www.ncbi.nlm.nih.gov/pubmed/16839371
https://www.ncbi.nlm.nih.gov/pubmed/16839371
https://www.ncbi.nlm.nih.gov/pubmed/16839371
https://www.ncbi.nlm.nih.gov/pubmed/27640400
https://www.ncbi.nlm.nih.gov/pubmed/27640400
https://www.ncbi.nlm.nih.gov/pubmed/27640400
http://onlinelibrary.wiley.com/doi/10.1002/ajh.2830460416/full
http://onlinelibrary.wiley.com/doi/10.1002/ajh.2830460416/full
https://www.ncbi.nlm.nih.gov/pubmed/16999847
https://www.ncbi.nlm.nih.gov/pubmed/16999847
https://www.ncbi.nlm.nih.gov/pubmed/16999847
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5594472/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5594472/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5594472/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5594472/
https://www.ncbi.nlm.nih.gov/pubmed/17295221
https://www.ncbi.nlm.nih.gov/pubmed/17295221

	Title
	Corresponding author
	Abstract 
	Keywords
	Background
	Case Report 
	Case A 
	Case B 

	Discussion
	Conclusion
	Conflict of Interest 
	Funding Statement 
	Ethical Approval 
	Table 1
	References

